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1. TACIIOPT ®OHJA OHEHOYHbIX CPEJICTB

o nucuuIuinae «Teopus anropuTMOoB»

O1neHOYHBIE CPEICTBA COCTABISIOTCS B COOTBETCTBUM C paboueil mporpamMmoi
JUCLUIUIMHBL U MPEACTABIAIOT OO0 COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEpUaoB
(TunoBble 3amauM (3a7aHUsI), KOHTPOJbHBIE PAaOOTHI, TECTHl M Jp.), MpeIHA3HAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTHKEHUS 00y4YaIOUIMMHUCS YCTAaHOBJICHHBIX Pe3y/IbTaTOB O0yUEHUSI.

OHCHO‘IHHG CpCACTBA UCIIOJIB3YIOTCA IPU MPOBCACHUN TCKYIICTO KOHTPOJIA
YCIICBACMOCTHU U HpOMeX(YTOqHOﬁ aTrrecraguu.

Tabmuua 1 - [lepeyenp kommeTeHIHA, POPMHUPYEMBIX B IIPOLIECCE OCBOCHUS JUCIUTUIAHBI

Kon
KOMITETeH MU HaumeHnoBaHue pe3yibTaTa 00yueHust
TIK-10 CriocoOeH TpPUMEHSATh CHCTEMHBIM IMOAXOJ W MaTeMaTHYCCKUE METOAbl B

dbopmanuzanuu pemeHus MPUKIAIHbIX 3a1a4

[IK-10.1. 3naer 06a3o0Bble TMOJOXKEHUS (PYHIAMEHTAIBHBIX Pa3JIeloOB
CHCTEMHOT'O aHaJlM3a U MaTeMaTHKH B 00BbeMe, HeOOX0IMMOM sl 00pabOTKH
uHpopManMM W aHaau3a JAaHHBIX B MPHUKIAIHOW O0JaCTH; NPUHIMIBI U
METO/Ibl MPOBEACHUS HMCCICAOBAHUN B 00J1acTH MH(GOPMAIIMOHHBIX CUCTEM U
TEXHOJIOTHH; TEXHHMKH IUTAHUPOBAHHMS M TPOBEIACHUS BBIYHCIUTEIBHOTO
HKCIIEPUMEHTA.

[1K-10.2. VYmeer ¢opmynupoBaTb M JIOKa3blBaTh Haubojee Ba)KHbIE
pe3yabTaThl B MPHUKIAIHBIX 00JIACTAX; MPUMEHATH YMCIECHHBIE METOJIBI IS
pelieHus TPUKIAJHBIX 33/a4; MPOrpaMMHO PEaM30BaTh BBIYUCIUTEIHHBIN
OKCIIEPUMEHT  TOCPEACTBOM  SI3BIKOB  MPOTPAMMHUPOBAHUS WU  C
WCIIOJIb30BAaHUEM CHEIHAIM3UPOBAHHBIX MMAKETOB MPHUKIAJHBIX TPOrPaMM;
pa3pabaThIBaTh aJrOPUTMBI PEIICHUS KOHKPETHBIX 3a7au.

[1K-10.3. Brnageer HaBbIKaMH TOCTAaHOBKM 3a/Jaud; HAaBBIKAMU pPabOTHI C
O6ubauorpaguueckuMy HUCTOYHHKAMU HMH(OpPMAalMM; HaBbIKAMHU pEIICHUS
MOCTaBJICHHBIX 3aJa4 B TPEJAMETHOM OO0JaCTH B paMKaxX BBIOPAHHOTO
npodus.

KoneunbiMu pe3ynbTaTaMu OCBOGHMSI JUCLUIUIMHBI SIBISIOTCA  COPMHUPOBAHHBIE
KOTHUTUBHBIEC JECKPUITOPBI <«GHATh», «YMETb», «BIAACTb», DPACIHUCAHHBIE II0 OTAEIbHBIM
KOMIIETeHIIMAM. POpMHUpPOBaHUE IECKPUIITOPOB IIPOUCXOAMT B TEYEHUE BCErO CEMecTpa II0
JTalmaM B paMKaX KOHTaKTHOM paboThl, BKIIOYAIOIIEH pa3iMyHble BHUIbI 3aHATUH U

CaMOCTOSITENIbHON PabOThI, C MPUMEHEHUEM PA3JIMYHBIX (POPM U METOA0B 00yueHHs (Tabi.2).



Tabmuma 2 - ®opmupoBaHue KOMIIETEHIIUN B MPOIIECCE M3YUCHHS TUCIIUIUIAHBIL:

Kon YpoBeHb WHIMKaTOPHI HOCTHKEHH KoMIeTeHmil | Bun yde6HbIX 3aHaTHii | ,| KonTpomupyemsie pasnensl n| OLeHOUHbIE
KOMIICTCHIIUH | OCBOCHMA paboThl, GOPMBI U METOIBI | TEMBI JMCIHUIUIAHEL CpeACTBa,
KOMHeTeHHI/Iﬁ 06yquI/I5[, HCIIOJIB3YCMBIC  JJIA
CIOCOOCTBYIOLIUE OLICHKI ypOBHA
c(hOpMUPOBAHHOCTH
(hopMupoBaHUIO u 4
) KOMITETEHILIUH
Pa3BUTHUIO KOMIIETEHIINI
1IK-10 3naem
Henocratounsnii | IIK-10. CryneHtr He 3HaeT 0a3oBble | JIEKIMOHHBIE U Paznen 1. Texkymuil KOHTpOJIb
YPOBCHB TIOJIOXKEHUA (byHIIaMeHTaJH)HI)IX Pa3aciioB | IpaKTHYCCKUEC Hcuucnedue - yCTHLIi/'I OIIpoC,
MaTeMgTI/IgI/I B O6£€Me, HGO6XOILI/IMOM 3QHATHS, BBICKA3EIBAHHIA. KOHTPOJIbHAs
Ui 00paboTKM MHpOpMAIMK U aHAIU3a
i f B HpHKnpazIHOﬁ - camocTosTellbHas paboTa Pasnen 7. Tloruka | padora.
NPUHIUIIEL W METOABl  IPOBE eHI/Is; oOyasomuxe, HpCMKaTOB TepBoro
pHHIL | A poBCA HOATOTOBKA U onaa | opska
HCCIIEIOBaHUM B oOnactu HPOMESKYTOTHOM :
UH(POPMAIHOHHBIX CHCTEM M| o rrectammm Pasnen 3.
TEXHOJIOTUH; TEXHUKU IUIAHUPOBAHUS U ' Hcuncnenne
IIPOBEICHUS BBIYHCIINTCIIBHOTO OpeAUKaTOB.
SKCIIEPUMEHTA.

CryzneHT He 3HAaeT OCHOBHBIE ITPUHIIMIIBI
IIOCTPOEHHSI MOMCKOBBIX, COPTHUPYIOLIMX
Y BBIYMCIIUTENBHBIX AITOPUTMOB, OCHOBBI
CTpaTeruu pazpaboTKu aIrOPUTMOB.

CryneHT  He  yMEeT  OIpEAeiATh
Hauxyjuiee M cpeaHee Bpemsi paboTbl

! .HGKL[I/IOHHBIG 3aHATUA, HPAKTUICCKUEC 3aHATHSA, J'Ia60paT0pHLIC 3aHATHA, CaMOCTOATCIIbHAA pa60Ta. ..

2 H€O6XO,HI/IMO YKa3aTb aKTUBHbIC U UHTCPAKTUBHBIC METOIbL O6y‘ICHI/I$I (Haan/IMep, HWHTCPAKTHUBHAs JICKIU, pa60Ta B MaJIbIX I'pyHIiax, METOAbI MO3IroBOro mITypmMa u T.ﬂ.),

CIOCOOCTBYIOITHE PA3BUTHIO Yy 00YUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUN, TUASPCKIX KadeCTB.

3 HaumeHOBaHMe TeMEI (paszena) 6epercs u3 paboueil MporpaMMbl JUCIUILTHHEL.

4 OHCHO‘JHOC CpeACTBO JOJIZKHO BLI6I/IpaTI>C$I C YUETOM 3allJIaHUPOBAHHBIX PE3YyJIbTATOB OCBOCHUA JUCHUIIIINHBI, HAIIPUMEP:

«3HATb» — CO6CCC,Z[OBEIHI/IC, KOJIJIOKBUYM, TECT...

«YMeTb», «Braners» — MHANBULYaIbHBINA HIIM TPYIIIOBOI IPOEKT, Kelc-3a1a4a, 1enoBas (poseBas)
urpa, noptdoimo. ..




AJIITOPUTMOB; BBIOUPATh U IPUMEHSATH

pasnyHble METOJbl I Pa3paboTKH
AJIrOPUTMOB; ITPOBOAHTH CpaBHI/ITeJ'II:Hblf/'I
He BnaseeT TEXHONOTHUSMH  OLEHKH
3¢ (PEKTUBHOCTH AIITOPUTMOB; HABBIKAMHU
JI0Ka3aTeabCTBa KOPPEKTHOCTH
AJIrOPpUTMOB; HAaBBIKAMH  IIPOU3BOANTH
QITOPUTMU3ALMIO U aHAIU3 BPEMEHH
paboThI aJIrOPUTMOB.




bazoBrIii I1K-10.1. CryneHnt nMeeT | JIeKIInoHHEIE u Pa3nen 1. Hcuucnenne | Tekynmii KOHTPOJb
YPOBEHb HECHUCTEMAaTU3UPOBAHHbBIE 3HAHMS | IPAKTHYECKUE BBICKA3bIBAHUIA. — YCTHBI ompoc,
0a30BBIX TOJOXKEHUN (PYHIAMEHTATBHBIX 3QHATHS, Pasgen 2 Jloruka KOHTPOJIbHAsI
pasienoB — MaTeMaTHKH B 00BEME, | camocrosiTenbHas paboTa [pE/IMKATOB TIEPBOTO | hagora.
HE0OXOAMMOM TUTST 00paboTku 0GyHaroImuXCs, — esnenenie
HH@OpMaH%? M aHaIM3a JIAHHBIX B | porroToBKa M craua | pasnen
MPUKIATHON  00IacTH; OPUHIMIAX 1 | 1o ovescyTouHOI HpeHKaTOB
METO/JAaX IPOBEIACHUS HCCIEIOBAaHUN B
aTTeCTalUu.
obnacth WHPOPMAIIMOHHBIX CHUCTEM U
TEXHOJIOTHI; TEXHUKH IUJIAHUPOBAHUS U
MIPOBEICHUS BBIYUCIIUTEIBHOIO
3KCIEPUMEHTA.
CTyneHT uMeeT HECUCTEeMaTU3UPOBAHHBIE
3HAHUE OCHOBHBIX MIPUHIIUIIOB
MOCTPOEHHUS TOUCKOBBIX, COPTUPYIOLIUX
Y BBIUYMCIUTEIBHBIX AJITOPUTMOB, OCHOBBI
CTpaTeruu pa3paboTKu aIrOpPUTMOB.
Cpennuii IIK-10.1. CryneHt 3Haer ocHoBHoE | JlekunoHHble u Pasnen 1. Texkymui KOHTpOJIb
YPOBEHb COZIEpP)KaHME MaTepuana JUCLUIUIMHBL | MPAaKTHYCCKHE Ucuucnenue — YCTHBIM  OIIpOC,
CTYIIGHT CaMOCTOATCIBHO BBIJACIACT 3aHATHA, pa60Ta B BBICKa3bIBAHMIA. KOHTpPOJILHAA
T'JIaBHBIC ITOJIOXKCHUA B HU3YUCHHOM | MajpIxX rpymmnax, Pa3,uen 2 Jloruka pa60Ta_
Matepraie. MHTCpaKTBHA IPENNKATOB IEPBOTO
3HaeT OCHOBHBIE 0a30BBbIE TMOJOKEHUS NKIIHS, JMCKYCCHA, | 1iopsika.
(hyHIaMEHTAIIBHBIX PA3/ICNIOB caMmocTosiTenbHast paboTa Pasien 3
obywaroumxcs, Vcuncnenune

IIPEANKATOB.




MaTeMAaTHKH B 00BeMe, HEOOXOIMMOM | IIOATOTOBKA H caayua

At 00paboTKM MHPOPMAaLMU M aHAIU3A | IPOMEKYTOUHOM

JAHHBIX B  IPUKIAAHOM  00JACTH; | aTTecTaium.

NOPUHIMIIBEL W METOABI  MPOBEICHUS

UCCIICIOBaHUI B obmactu

UH(POPMALIMOHHBIX CHCTEM u

TEXHOJIOTHI; TEXHUKHU IJAHHUPOBAHUS U

IPOBEJCHUS BBIUUCIIUTEIHLHOTO

IKCIIEPUMEHTA.

CryneHT 3HaeT OCHOBHBIC MPUHIIUIIBI

MOCTPOCHHS TIOMCKOBBIX, COPTUPYIOIINX

Y BBIUUCIIUTEIEHBIX AJITOPUTMOB, OCHOBBI

CTpaTeTul pPa3pabOTKU alrOPUTMOB, HO

JIOITyCKAaeT HE3HAYNTEIIbHBIE OIINOKU
Bricokuii [IK-10.1. Cryment camocTosTenbHO | JICKIIMOHHBIE u Paznen 1. Hcuucnenne | Tekyuuii KOHTPOJIb
YpOBEHB BBIICTISICT  TJaBHBIE  TOJOXKEHHS B | IPAKTHYCCKHE BbICKA3bIBAHHIA. — YCTHBIH ompoc,

M3y4YEHHOM MaTepuale. 3aHATHS, paboTa B Paznen 2. Jloruka | xontpomnpHas

3HaeT 0a3oBbIC OJIOKCHUSI | MaJIBIX TPyIIax, [IPE/IMKATOB HEPBOIO | padora.

dbyHIaMEHTAIBHBIX pa3esioB | uHTEpaKTHBHAS TopsIKa.

MaTeMaTHKH B o0beMe, HE0OXO0IUMOM NeKIHs, NCKYCCHS, | Pasnen Hcuucnenue

Ut 00padoTKH HH(l)OPMaHIEH W aHajisa | camocrosTenbHas paboTa | ypenukatos.

JMaHHBIX B  TPHUKIAAHON  oOnacTy; obydarommxes,

NPUHUMIBL M METOABI  MPOBEACHHA | norroronka u cnaua

UCCJIEIOBaHUM B obnactu IPOMEKYTOTHOH

UH(POPMAIIMOHHBIX cHCTEM "

o aTTeCTallHH.

TEXHOJIOTUH; TEXHUKW IUIAHUPOBAHUS W

NIPOBEICHUS BBIYHCITUTEIHLHOTO

IKCIIEPUMEHTA.

CryneHT 3HAaeT NPUHIMIIBI TTOCTPOCHUS

MIOUCKOBBIX, COPTHPYIOIIHX u

BBIYHMCIIUTEIBHBIX QJTOPUTMOB; OCHOBBI
CTpaTeruu pa3pabOTKH arOPUTMOB.

Ymeem




ba3oBblit ITK-10.2. CryneHt UCIBITHIBACT | JICKIIMOHHBIE u | Paznen 1. Ucuucnenune | Tekymuii KOHTpOIb
YPOBEHb 3aTpyAHEHUS TIpU BBIOOpPE CTpATEruu | MPaKTUYECKUE Péyg ysrps. | BPICKA3BIBAHMIL. — YCTHBIM ompoc,
b
pa3pabOTKH aJIrOPUTMOB. MaJIbIX ] Paznen 2. Jloruka | xontposnbHas
CrymeHnt He ymeeT (GOpPMYIHPOBAaTh M | MHTepakTHBHas JICKIHA, [pe/IMKaToB HEPBOTO | pagora.
JI0OKa3bIBaTh Hauboee Ba)YKHBIC | TUCKYCCHS, OPSLIKA.
6 . Hcuncnenune
pPE3yiabTaTel B IMPUKIAAHBIX OOJIACTAX; | caMOCTOSITEIbHAasA PaS,HeJ'I
MMporpaMMHO pCain30BaThb 06yan'OH_H/IXCﬂ, cnata [IPE/IUKATOB.
BBIYUCIIUTENbHBIN SKCIEPUMEHT | [o1roTOBKA A
IOCPEACTBOM SI3BIKOB | 110\ eskyTOUHOI
IpOorpaMMHUPOBaHUS WIH ¢ | arrecrauuu
MCIIOJIb30BaHUEM  CHEIUAIU3UPOBAHHBIX
[IaKETOB MIPUKJIATHBIX porpamm;
pa3zpabarbiBaTh  AIrOPUTMbI  PEILLICHUS
KOHKPETHBIX 33/1a4.
CTyIeHT WCIBITHIBACT 3aTPYAHEHUS IpU
ONpEETCHUN HAUXYALIET0 U CPEIHEro
BpEMEHH pabOThl allTOPUTMOB; BBIOOpE U
MPUMEHEHUN pPa3JIMYHbIX METOAOB JJisi
pa3paboTKU  aNrOpUTMOB; MPOBEIECHUH
CPaBHUTEIBHOTO  aHalIM3a  BPEMEHU
paboThI ANTOPUTMOB.
Cpennuit [1K-10.2 Ctynent ymeer popmynupoBath | JICKIIMOHHBIE 51 Paznen 1. Hcuucnenne | Texkynmii KOHTPOJIb
ypOBeHB nu JTOKa3bIBATh HaI/I6OJ'ICe BAKHbBIC HpaKTI/IquKI/Ie BI)ICKaSI)IBaHI/H\/JI. — YCTHBIﬁ OHpOC,
pGSyHBTaTbI B HpI/IKJIa}lHHX O6HaCTHX; 3aHATU, pa6OTaB Pa3ﬂeﬂ 2 HOFI/IK& KOHTpOJ'IbHa}I
IPOrPaMMHO Peanu30Bath | ManpIx rpymnmax, [peMKATOR MEPBOTO | haGora.
BBIYUCIIUTEIbHBIN 9KCIIEPUMEHT
p WHTEpPaKTUBHAs TOpSIIKA. Vcmicnere
OCPEACTBOM SI3BIKOB
pea JIeKLWsL, AUCKYCCHS, | Pasnen
pOrpaMMHPOBAHI i © | camocrosTenbHas pabota | mpesuxaros.
HCTIONE30BAHMEM  CTIEUMANTN3MPOBAHHBIX | oaomniomyx s,
MaKEeTOB MPUKIIATHBIX porpamm;
MIOATOTOBKA H crava
pa3pabaTeiBaTh  QJITOPUTMBI  PEUICHUS .
IIPOMEXYTOUYHOMN
KOHKPETHBIX 3aJ1a4.
aTTeCTallUU.

CryneHT yMmeeT onpeaensaTh Hauxyauee




U cpenHee BpeMsi pabOThl alrOPUTMOB;
BbIOMpaTh W NPUMEHATH pa3INyYHbIC
METOJBl JJIsi Ppa3pabOTKU aJrOPUTMOB;
IPOBOAWTH  CPAaBHUTENIBHBIA  aHAIN3
BpEMEHH  paboThl  aNrOPUTMOB, HO
JIOITYCKaeT He3HAUUTEIbHbIE OIINOKY.

Bricokuii [IK-10.2. CTtyneHT ymeeT aHaIu3upoBaTh | JIeKIMOHHbBIE u | Paznen 1. Hcuucnenne | Tekymmuii KOHTPOJIb
YpOBEHB IIPUKIIATHYIO 3ajady, HAXOJUTh | NPAKTHYECKHE Piy, oo | BBICKA3BIBAHHIL. — YCTHBIM ompoc,
b
ONTUMAaJIbHBIE METOBI €€ PEILICHHUS. MaJblX ] Paznen 2. Jloruka | xontponpHas
Crynenr ymeer ¢opmymposats | unrepaktnshas KL poencarop HEPBOIO | pagora.
JIOKa3bIBaTh HauOoee B&KHBIE | UCKYCCHS, nopsiixa
6 . ’ Hcuucnenne
pe3yibTaTbl B MPHUKIIAAHBIX OOJIACTIAX; | caMmOCTOsITEIbHAS Pa3nen
IIPOrPaMMHO €aJIn30BaTh
porp _ p o0y4Jaromuxcs, criaua | IPEAMKATOB.
BBIUMCIIUTEIbHBIN SKCMEPUMEHT | 1o nroToBKA
IIOCPEACTBOM ASBIKOB | 11136\ eskyTOUHOI
IIPOrPaMMHUPOBAHHUS WIH c
aTTeCTalUu.
MCIIOJIb30BAaHUEM  CIIELUAIN3UPOBAHHBIX
IIaKETOB IIPUKJIAIHBIX IIPOrpaMm;
pa3pabaThlBaTh  aNTOPUTMBl  pEIICHUS
KOHKPETHBIX 3a/1a4.
CrTyneHT yMmeeT onpeensiTh Hauxyjlee
U cpenHee Bpems paboThl aJrOpPUTMOB;
BBIOMpAaTh U TNPUMEHATh pa3IUyHbIE
METOABl JUIsl pa3pabdOTKU allrOPUTMOB;
IIPOBOAWTH  CPAaBHUTENBbHBIA  aHAIU3
BpEMEHU pabOThl AITOPUTMOB.
Braoeem
ba3zoBbIit [1K-10.3. Crtynent Ha 06a30BOoM ypoBHE | JIeknOHHBIE u | Paznen 1. Ucuucnenune | Tekymuii KOHTpOIb
YPOBEHb BJIQJICET HABBIKAMHM ITOCTAHOBKM 3amaud; | IPAKTUYECCKUE 3aHATHS, | gpicKa3bIBAHMIA. — YCTHBIM ompoc,
HaBbIKaMU paboThI c | paboTa B MajbIX rpynmax, Pazzen 2. Jloruka | xonrponbnas
WHTEPAKTUBHAsT  JIEKIHS IIEPBOTO
6ubnuorpaduueckumMu HMCTOYHUKAMU p s, MPEIHKATOB p pa0ora.
vHQOpPMAINY;  HaBhkaMH  pemnenms | ACKYCCHA, TTOpsIIKA.
caMmocTosiTenbHast paboTa Hcuncnenune

IIOCTAaBJICHHBIX 3a1a4 B HpeHMCTHOf/'I

Paznen 3.




obJyacTi B paMKax BeIOpaHHOTO TIpoduist; | oOydaronuxcs, MIPEANKATOB.

TEXHOJIOTHUSIMU OLIEHKH 3()PPEKTUBHOCTU | MOATOTOBKA U caaua

QITOPUTMOB; HABBIKAMHU J0Ka3aTelIbCTBA | IPOMEKYTOUHOMN

KOPPEKTHOCTH aJTOPUTMOB; HABBIKAMH | aTTECTAIUU.

MIPOU3BOUTH AIITOPUTMH3ALIUIO.
Cpennuii I1K-10.3. Crynenr Buazeer 3HaHusAMU| JIekunoHHbIE u Pasnen 1. Ucuucnenue | Tekymuili KOHTpOJIb
YPOBEHb BCETO U3YUYEHHOI'0 MaTepuaia. TMPaKTUYCCKUE BBICKA3bIBaHUH. — YCTHBIA  OmpOC,

Brnageer HaBpIkaMU IIOCTAHOBKH 3a1aul; 3aHsTHsL, paboTa B Pasnen 2. Jloruka KOHTpPOJIbHAA

HaBBbIKAMU paboThI ¢ | MalbIX TpyMax, IpEITUKATOB fIEPBOTO | pabora.

oubmmorpaduyeckuMu UCTOYHUKaMu | UHTEPAKTUBHAA MOpsIKA. Vcuncrenme

uH(pOpMAaINK; HaBBIKAMU perieHus JICKIUA, AMCKYCCUA, | Pa3nen

MOCTaBJICHHBIX 3a7ad B MpeAMETHON | CaMOCTOATEC/IbHAS pabora MPEANKATOB.

06J1aCTH B paMKax BBIOPaHHOTO mpoguirs. | 00yJaroInXCs,

CryneHT BiaeeT TEXHOJOTHsMU OLEHKH | [IOArOTOBKA H cava

5(GeKTUBHOCTH aNTOPUTMOB; HABBIKAMH | POMEKYTOYHOM

J0OKa3aTeIbCcTBa KOppeKTHOCTH | aTTECTalluu.

QITOPUTMOB; HAaBBIKAMH  IMPOU3BOJIUTH

AITOPUTMU3ALINIO, HO JIOTTyCKaeT

HE3HAYUTENbHBIEC OINOKH.
Bricokuii [1K-10.3. CryneHt Biazgeer | JIekimoHHbie u Paznen 1. HUcuucnenue | Tekymuii KOHTPOJIb
YPOBEHL KOHLIENTYaJIbHO-TTOHATUIHBIM IPaKTHICCKUC BBICKA3bIBAaHHM. — YCTHBIA  OMpOC,

anmapaToM, Hay4HLIM SI3BIKOM 3aHATHA, paboTa B Pasnen 2. Jloruka | xonrponsHas

Y TEPMUHOJIOTHEM. MaJlbIX I'PYyIIIax, IIPEAUKATOB HEPBOTO | pagora.

BrnaneeT HaBbIKaMM NOCTaHOBKM 3ajauy; | HTHTCPAKTHBHAA HopsiKa. VlcunceHie

HaBBIKAMH paboThI c JIEKIMA, TUCKYCCHA, | Pasnen

OubaMorpapuIECKUMU ycTounMKamy | CAMOCTOATENbHAA PAOOTA | ppeuKaToB.

uEOpMALMA;  HaBbIKAMH  peluenus | OOydalommxcs,

NOCTABJIEHHBIX 3agad B IpeameTHoi | TOATOTOBKA M Caaqa

00J1aCTH B paMKax BBIGPAHHOTO mpoduis. | TPOMEKYTOTHOH

aTTECTaIUH.

CTyneHT BlaeeT TeXHOJIOTHSIMHU OIEHKH
() PEeKTUBHOCTH ANTOPUTMOB; HaBBIKAMHU
JI0Ka3aTesIbCTBA KOPPEKTHOCTH
aJTOPUTMOB; HaBbIKAMH MPOU3BOJIUTH




AJITOPUTMHU3AIHUIO.




2. NEPEYEHb OLHEHOYHBIX CPEJICTB?®

Tabnuna 3
Ne | HaumeHoBaHue | XapakTepUCTHKA OLICHOYHOT'O CPECTBA [IpencraBnenue oneHoyHoro cpencrsa B POC
OLICHOYHOI'O
CpencTBa
1. VY CTHBIM orpoc CpeIlCTBO KOHTPOJII YCBOCHUA yqe6Horo Marepuajia TEMbI, pa3acia BOHpOCLI 110 TeMaM/pa3nenaM JUCIHUITIINHBI
HJIK Pas3acioB JUCHUIIIMHBI, OPraHu30BaHHOC KaK y‘IG6HOG 3aHATUC B
BUJC CO6CC€I[OB&HI/I$I nmperoaaBareiida € 06y‘IaIOHII/IMI/IC}I.
2. KOHTpOJ'IBHaﬂ Cpe,I[CTBO IIPOBCPKU YMeHI/Iﬁ IMPUMCHATH IOJTYYCHHBIC 3HAHUA JIA Kowmmext KOHTPOJIbHBIX SaI[aHI/Iﬁ I10 BapuaHTaM
pabota pelieHus 3a7a4 ONpPeIeICHHOr0 TUIIA 110 TEME WU Pa3feiLy

3. OIUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUSA KOMIIETEHIIUHA

OI_IeHI/IBaHI/Ie pe3yJIbTaTOB O6y‘IeHI/I${ o JAUCHUIIINHE «MaTeMaThkKay OCYHICCTBJISICTCA B COOTBETCTBHHU C ITonoxxenuem o TEKyLIEM
KOHTPOJIC YCIICBAEMOCTHU U HpOMG)KyTO‘-IHOfI aTTeCTalnuu 06yqa}011114xc;1.

[IpenycMOTpeHsI clieyromne BUabl KOHTPOJIS: TEKYIIMH KOHTPOJIb (OCYIIECTBIIEHNE KOHTPOJIS BCEX BUIOB ayIUTOPHOIN U BHEAYAUTOPHON
JeSITEIbHOCTH 00Y4arOIIErocs ¢ IeJIbI0 MOIY4YEeHUs IEPBUYHON HHPOPMAIH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIIUILIMHBL) U
IIPOMEKYTOUHAs aTTecTanus (OLeHUBAETCs YPOBEHb U KaU€CTBO MOJATOTOBKH IO JUCLUIUIMHE B LIETIOM).

ITokazaTenu u KPpUTCpHUH OLICHHUBAHU A KOMHGTCHHHﬁ, CI)OpMI/IpyeMBIX B IIpoHecCe OCBOCHU JTaHHOM JUCHUIIIINHBI, OIIMCAHBbI B Tabm. 4.

Tao0mnua 4.

5 VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa60qeﬁ nporpaMmbl HaHHOﬁ JAUCHUIIIINHEIL.




Kon YpoBeHb ocBoeHusi | MHauKaTtopbl Kputepuu onieHnBanus pe3yabTaToOB 00yUeHHUS
KOMIIETEHIIUNA | KOMIIETEHIIUU AOCTHIKCHUA
KOMIIETEHIIUU
1IK-10 3Haer
Henocrarounstit yposens | [IK-10.1. He 3naem 3nauumenvHou uacmu mamepuana Kypcd, He CHOCOOEH CAMOCMOAMENbHO
O1eHKa «HE3aYTEHO. 8b10€151Mb 21AGHbIE NONONCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTUHBL.
bazossiit yposens Ouenka | [/K-10.1. 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00OHAKO UCNbIMbl8Aem
«3aUTEHOY. 3ampyOHeHUs 8 €20 NPUMEHEHUU.
Cpennuii ypoBeHb 1IK-10.1. 3naem ocHosuylo uacme Mmamepuana Kypcda, CHOCOOEH NpUMEHUmMb U3VYEHHbIl
OrneHka «3auTeHo». Mamepuan Ha NpaKkmuke, UCNbIMbIBAEN He3HAYUMENbHble 3aMpPYOHeHUsl 6 peuleHUU
npogheccuoHatbHbiX 3a0au.
Bricokuii yposens Ouenka | [7K-10.1. Iloka3zvleaem 2nyboKoe 3HaHUE U NOHUMAHUE MAMepUuand, CnocobeH npumMeHums
«3aYTCHO. U3YYEHHBIU MAmepuan Ha NPaKkmuke.
YMmeer
ba30BbIi1 ypoBeHb 1IK-10.2. Ymeem e6ocnpouzsecmu me memee 50 % ocHosHO20 mamepuanra Kypca, O0OHAKO
ucnsimuleéaem 3ampyOHeHuUs: NPU peteHur NPaKmu4yeckux 3a0au.
Cpennuii ypoBeHb TIK-10.2. Ymeem pewamv cmanoapmuvie npogeccuonanivHvle 3a0a4u ¢ - NpUMEHeHUeM
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHble 3aMPYOHEHUS 8 peulenuU 3a0ay.
Bricokuii ypoBeHb TIK-10.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvie 3adayu ¢ NPUMEHEHUeM
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuand, Cnocobex
peuwiums 3a0ay4y npu usMeHeHuu GopmyIuposKu.
Bnaneer
ba3oBslIil ypoBeHb TIK-10.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU NOCMAHOBKU 3A0AYU; HABLIKAMU pabOmMbl C

oubuoepaghuueckumMu UCMOYHUKAMU UHDOPMAYUU, HABLIKAMU PeuleHUs NOCHABIeHHbIX
3a0a4 8 npeoMemHoU 0OaaAcCmu 8 PAMKAX 8blOPAHHO20 NPOPUILS; MEXHOLOSUAMU OYEHKU
appexmusnocmu  aneopummos;,  HABbIKAMU  OOKA3AMENbCMBA  KOPPEKMHOCHU
aAneOpUMMO8; HaBbIKAMU npoU3800UNMs AnOPUMMUZAYUIO. Hmeem
HecucmemMamu3upo8anHvle 3HAHUSL OCHOBHBIX PA30€N08 OUCYUNTIUHDL.




Cpennuii ypoBeHb

1IK-10.3.

Cmydenm 6nadeem 3HAHUAMU B6CE20 U3YYEHHO2O MAmepudnd, 61doeen HABbIKAMU
NOCMAHOBKU 3a0ayu, HABbIKAMU pabomsl ¢ OubIUOSPAPUUECKUMU UCMOYHUKAMU
uHpopMayuu; HABLIKAMU PeULeHUss NOCMABIEHHbIX 3a0ay 8 NPeOMemHOU 0b1acmu 8

PAMKAX 8blOPAHHO20 NPODUTA; MEXHOIOSUAMU OYEeHKU IPPEKMUBHOCMU aleOPUMMO8;
HAaBbIKAMU 00KA3aMeNbCmea KOPPEKMHOCIU AOPUMMOS, HABLIKAMU NPOU3BOOUMD
aneopummuzayuro.  Hcnvimviaem  He3nauumenvhvie 3ampyOHeHUs 6  peuleHuu
NPAKMuUYecKux 3a0ay.

Bricokuii ypoBeHb

1IK-10.3.

C600600HO  61a0€em  HABbLIKAMU NOCMAHOBKU  3a0auu; HABbIKAMU pabomwvl ¢
oubIuoCpaghueckuMU UCMOYHUKAMU UHDOPMAYUU, HABLIKAMU PeuleHUsl NOCHABIeHHbIX
3a0a4 8 npeoOMemuou 0O1ACmU 8 PAMKAX 8bIOPAHHO20 NPODUIS; MEXHOLOSUAMU OYEHKU
appexmusnocmu  aneOpumMos;,  HABLIKAMU  OOKA3AMENbCMBA — KOPPEKMHOCHU
AnCOPUMMOB, HABLIKAMU NPOUZEOOUMb ANCOPUMMUIAYUIO.

Cmyoeum 61adeem KOHYENMyaibHO-NOHAMUUHBIM ANNAPAMOM, HAYYHBLIM A3bIKOM U
mepmuHono2uell npopeccuoHaIbHoU 0esamenrbHOCMU.




4. MeTtoauueckue MaTepUAaJIbl, ONpeae/asioniue npoueaypbl OeHuBaHUS
pe3yJabTaTOB 00y4eHUs
3ananus B popme ycTHOrO onpoca:
VYCTHBI ONpPOC MCHONB3YeTCs ISl TEKYLIEr0 KOHTPOJS YCIIEBAeMOCTH OOYYalOIIUXCS 10
JUCLUIUIMHE B KadeCTBE IPOBEPKU DPE3YJIbTATOB OCBOCHMS MaTepuana. KaxIoMy cCTyIeHTy
BBIJIACTCS CBOM COOCTBEHHBIH, y3KO c(HhOpMyTupOBaHHbII Bompoc. OTBET TOIHKEH OBITh YETKUM U
KPaTKUM, COJIEpXKAallliM BCE OCHOBHBIE XapaKTEPHCTHUKH OIMCHIBAEMOTrO MOHATHA. B cBoem
OTBETE CTYICHT JOJDKEH IOKa3aTh YMEHHs IPOCIIC)KUBATH NPHUYUHHO-CIEIACTBEHHBIE CBS3H U

HaBBIKU PacCyKJIEHHUH U JOKa3aTeJIbCTBA.

KonTtpouabnas padora

Cpe,I[CTBO IIPpOBCPKHU YMGHI/Iﬁ MMPUMCHATDH ITOJIYUCHHBIC 3HAHUA JIA pCHICHUA 3a/1a4
OMMpCACIICHHOI'O TUIIA 110 TCME WJIN pasaciy

5. MaTepuaJbl i NPOBeJAeHUS TEKyIIero KOHTPOJIS U POMEKYTOYHOM
aTTecTauuu

3ananus B popme ycTHOrO onpoca Uro
TaKoe aJITOPUTMBbI.

1) [TpuBenute peanabHble MIPUMEPHI 33/1a4, B KOTOPHIX BO3ZHUKAET MOTPEOHOCTH B
COPTUPOBKE MJIU BBIYUCIICHUH BBITYKJIONW 000JIOYKH.

2) Kaknumu emié mapamerpamu, KpoMe CKOPOCTH, MOXKHO XapaKTepHU30BaTh allTOPUTM
Ha MpaKkTuKe?

3) Bri6epuTe 0iHY U3 BCTPEUaBIINXCS BAM paHEe CTPYKTYP JIaHHBIX U OMUIINTE €€
NPEUMYIIECTBA U OTPAHUYECHUSI.

4) Urto obmiero Mexay 3agadeii 00 ompeeseHuy KpaTyaniinero myTy 1 3a1aueit o
KOMMUBOsDKepe? UeM OHU pa3inyaroTcs?

5) ChopmynupyiiTe 3a1a4y, B KOTOPOM HEOOXOIUMO TOJIBKO HAUJIyUIlIee pelieHue.
ChopmynupyiiTe TakKe 3a/1a4y, B KOTOPOH MOXKET OBITh MPUEMIIEMBIM pellIeHUE, JOCTATOYHO

OJIM3K0E K HaWTydlIeMy.

AJIFOpHTMbI KaK TE€XHOJI0I'us.

1) [TpuBenute mpuMep MPUIOKEHUS, AJI1 KOTOPOTO HEOOXOAMMO aITOPUTMUYECKOE
HaIOJIHEHUE Ha YPOBHE MPUIIOKEHHH, 1 00CyIuTe PYHKIIMH 3TUX aJTOPUTMOB.

2) [Tpenmosnoxum, Ha OHON U TOW K€ MAlIMHE MPOBOJUTCS CPABHUTEIIbHBINA aHAIN3
peanu3alyii JBYX aJIrOpPUTMOB COPTUPOBKH, pPa0OTAIOMIMX BCTaBKOM M ciusHueM. Jlns
COPTHPOBKH N DJIEMEHTOB BCTABKOH HEOOXOAMMO 8n? mIaroB, a JJisi COPTUPOBKH CIHSTHHEM —
64n lg n waroB. IIpy kKakoM 3HAYeHHH N BPEeMs COPTUPOBKU BCTABKOW INPEBBICUT BpEMs

COPTUPOBKH CIUSIHUEM?



3) [Ipy kakOM MHMHUMAIbHOM 3HAUYEHHUH N AJITOPUTM, BpeMs pabOThl KOTOPOTO
onpenensercss Gopmyinoir 100n2, paboraer ObICTpee, YeM aJroOpuTM, BpeMsi pabOThl KOTOPOTO

BBIPpAXKACTCA KaK 2 J, eciv o0a aJIropuT™Ma BBIITOJIHAKOTCA HA OI[HOfI H TOM ke MamuHe?

CopTupoBKa BCTABKOM.
1) Hcnons3ys puc.2.2 B kauecTBe 00pasiia, MpOMLIIOCTPUPYHTE pabOTy MPOIeayphl
Insertion-Sort mo coprupoBke maccuBa A =<31,41,59,26,41,58>.

L2543 ¢ 12345__6 A igiacy gy
54' 3 ;5(‘|-‘ ) |2!4F8 113
4 o
}- 3. 3 4.8 §¢ (.2 3.4 56 .33 485§
o 21456 :] o [ [2]4]5]6 @ [1]2]3]4]s]6]
Ll 4 4 k.l A A

Puc. 2.2. Onepawsst npoueaypsl INSERTION-SORT naa maccusom A = (5, 2,4, 6, 1, 3). nemenrnl
MaccHsa OBOIHENCHBI KBAIPATHKAMM, HA KOTOPBIMM HAXOAXTCR HHACKCH], 8 BHYTPH — IHEYCHMA COOTBCT-
CTBYIOUMX WiemenTos. HacTs (a)-(1) HT0ro pHCYHKa COOTBETCTBYIOT HTepaLam umkia for » crpokax 1-8
ncenaokona. B xaxaoit MTepaumMy HCpHBIi KBAAPATHK COACPXMT IHavenne xnosa w3 Al)), kotopoe cpas-
HMB2CTCA CO IHAYCHMAMM CCPBIX KBANPATHKOS, PACHOICKCHHLIX C/ICBA OT Hero (CTpOKa ncesaokoaa S).
CepoiMH CTPCIKAMM YKA3AHB TC JHENCHHA MACCHBA, KOTOPHIC CABMIRIOTCH HA OAHY NOIHUMK BIPABO
(ctpoka 6), a yepHo#l cTpenxoil — nepemewlenne Knoua (ctpoka 8). B wacTi (e) nokazaHo KOHCYHOC
COCTORHHE OTCOPTHPOBAHHOID MACCHBA.

2) Ilepenummre npouenypy Insertion-Sort 11t COPTUPOBKH B HEBO3PACTAIOIIEM
HOPSIIKE BMECTO HEYOBIBAIOILIETO.

3) Paccmorpum 3aiauy MoMCKa.
Bxon. [TocnenoBatenbHOCTh M3 1 uncen A = < ai, az, ..., Gn > ¥ 3HaA4YCHHE V. BBIXO/I.
Wnpekc i, Tako#, uto v = A[i], nim cnennanpHoe 3Hadenne NIL, ecom v B 4
OTCYTCTBYET.
CocTaBbTe MCEBIOKO/ TMHEHHOTO TIOUCKA, MTPH PabOTE KOTOPOTO BHIMOTHIETCS
CKaHUPOBAHHE MTOCIIEAOBATEIHFHOCTH B TIONCKAX 3HAYCHUS V. JlOKaKUTE KOPPEKTHOCTH

aJropUTMa C IIOMOIIBI0 MHBAPUAHTHOCTHU IUKIIA. Y OEAUTECH, UTO BRIOPAHHBII
WHBApUAHT IIUKJIA YIOBJIETBOPSET TPEM HEOOXOIUMBIM YCIIOBHUSM.

4)  PaccmoTpuM 3a/1auy CIIOKEHUS JBYX 7-OMTOBBIX JIBOMYHBIX IIEJIBIX YUCEN,
XPaHSIIUXCS B 1-DJIEMEHTHBIX MaccuBax A U B. CyMMy 3TUX JBYX YHCENl HEOOXOAMMO 3aHECTH
B 1BOMYHOU popme B (n+1)-anementHbiit MmaccuB C. [Ipusennte ctporyio GopmMyIupoBKy
3a/1a4d U COCTABbTE MICEBJIOKO/ AJIsl CIOKEHHUS ITUX JIBYX YHCEIL.

AHaJIu3 aJIrOpuTMOB.

1) Bripasute dynxumo '3/1000 — 100n2 — 100n + 3 0-0603HaUeHHSAX.

2) PaccMOTpHM COPTHPOBKY JIEMEHTOB MacCHBa A, KOTOPasi BBIMOIHIETCS CIEAYIOIIIM
obpazom. CHauvasna onpeensieTcss HAMMEHBIIUHA YJIEMEHT MaccuBa A, KOTOPBIT
CTAHOBHUTCS Ha MECTO dJieMeHTa A/ 1]. 3aTeM mpou3BOAUTCS TIOUCK BTOPOTO



HAaMMEHBILIETO 3JIEMEHTa MacCuBa A, KOTOPbI CTAHOBUTCS HAa MECTO 3JieMeHTa A/2/.
DTOT IpolLece MPOI0HKACTCS ISl IEPBBIX 71-1 37IEMEHTOB MaccuBa A. 3anuiiure
TICEBJIOKOJ] 3TOT'0 aJITOPUTMa, M3BECTHOT'O KaK COPTHPOBKa BIOOpOM (selection sort).
Kakoii nHBapHaHT LUKJIA COXpaHsaeTcs A 3Toro anroputma? Ilouemy ero goctaToyHo
BBITIOJTHUTH TSI IEPBBIX #1- SJIEMEHTOB, a HE IS BceX n yeMeHToB? Omnpenenure BpeMs
paboThI aNTOpUTMA B HAMIIYYIIEM M HAUXY/IIIEM CIydasX U 3alUIINTe ero B
B0003HaAUCHHSIX.

3) BHOBB 00paTUMCS K ITOPUTMY JTMHEHHOTO TTOMCKA (CM. COPTHUPOBKA BCTaBKOH 3). Jls
CKOJIBKUX 3JIEMEHTOB BXOJHOW MOCIIEI0BATEIBHOCTH B CPEAHEM HYKHO MPOU3BECTU
MIPOBEPKY, €CIIH MPEATNOIAraeTcsl, YTO BCE JIEMEHTHI MAaCCUBA C PABHOM BEPOSTHOCTHIO
MOTYT HMETh HICKOMOE 3HadeHne? UTo mpoucxoauT B Hauxyamem ciaydae? Yemy paBHO
BpeMs pabOThI AITOPUTMA JIMHEHHOTO MIOMCKA B CPETHEM U B HAUXYAIIEM CIydasx B O-
0003HaYeHUSIX ?

Ob6ocHyiiTe CBOI OTBET.

4) Kaxum 06pazoM MOKHO MOJU(PHUIIMPOBAT TOYTH KAXKIBIA aITOPUTM, YTOOBI TIOTYIHUTh
ONTUMAJILHOE BpeMs pabOThl B HAWITyYllleM ciiydyae?

Pa3pa0dorka aJiropuTmMos.

1) Hcnonb3ys B kauecTBe oOpasiia puc 2.4, NpOHLTIOCTPUPYHTE paboTy anropurMa
COPTUPOBKHM CIMsIHUEM JJ1d MaccuBa A = <3,41,52,26,38,57,9,49>.

OrcoprHpoBanHas NOCNCAOBATEALHOCTL
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Puc. 2.4. [llpouccc copruposxsu camsumesm maccuma A = (5,2 4,7, 1,3, 2, 6). JUnow nomnexatmx
CAMAHHIO OTCOPTHPOBAMHKIX NOCACAOBATCILHOCTEN BOIPACTAXOT B X0¢ paboTh ATropHTMA.

2) Ilepenummre npoueaypy Merge Tak, 4TOObI B HEH HE UCTOIb30BATNCH CUTHAJIbHBIE

3HaueHus. CHTHAJI0M K OCTAaHOBKE JOJIKCH CITY>KUTh TOT (baKT, YTO BCE DJIEMEHTHI MaccuBa L



3)

4)

5)

6)

7)

1))

2)

3)

4)
S)

6)

WM MaccuBa R CKOITMPOBAHBI 06paTHO B MaCCuB A, MOCJIC YCTO B 3TOT MAaCCUB KOIMUPYIOTCA
OJIEMCHTEI, OCTaBHIMECA B HCITYCTOM MaCCHUBE.

Bocnonp3yiiTecb METOIOM MaTEMAaTUYECKOM HHIYKIIUMH IS I0Ka3aTeIbCTBA TOTO, YTO,
KOI'Z1a /1 ABJIIETCS. TOYHOW CTENEHbIO 2, PEIIEHUEM PEKYPPEHTHOI'O COOTHOIIEHUS

2, ecqiu n=2

T(n) = {ZT(n/Z) +n, ecnun =2k, k>1
spisiercst T(n) =nlgn.

CopTupoBKY BCTaBKOM MOKHO MPEJICTABUTH B BUJIE PEKYPCUBHON MOCIEI0BATEIBHOCTH.
Urto0b1 oTcopTpoBaTh MaccuB A[1 .. n], cHadana Hy>KHO PEeKYpPCHBHO OTCOPTUPOBATH
maccuB A[1..n — 1], mocie 4ero B 3TOT OTCOPTUPOBAHHBIN MACCHB IMIOMEIACTCS DJIEMEHT
A[n]. 3anumuTe pekyppeHTHOE YpaBHEHHUE JJIs BpEMEHH PabOThI TOW PEKYPCUBHOM BEpCUU
COPTHPOBKH BCTaBKOIA.

Bo3Bpaiasich k 3aaue moucka (CM. COpTUPOBKA BCTaBKOM 3), HETPYIHO 3aMETHTh, YTO €CIIH
MIOCJIEIOBATEIBHOCTh A OTCOPTHPOBAHA, TO MOKHO CPABHUTH 3HAUCHHE CPEHETO IIEMEHTA
ATOH MOCIIEAOBATENFHOCTH C UCKOMBIM 3HAYEHHUEM V U CPa3y UCKIIOYHUTH TOJIOBUHY
MOCIIe0BATEIHbHOCTH U3 AalbHEIIero paccMoTpenus. bunapuslit mouck (binary search) —
3TO AITOPHUTM, B KOTOPOM TaKasl MPOoIeaypa MOBTOPSAETCS HEOJHOKPATHO, YTO BCSIKUI pa3
MPUBOJIUT K YMEHBIIIEHUEO OCTABIICHCS YaCTH IOCIICAOBATEIILHOCTH B JIBA pa3a. 3alHIIuTe
MICEBOKO]] aJITOPUTMa OMHAPHOTO TIoHCKa (JT00 UTepaTHBHBIN, JINOO PEKYPCUBHBIH).
Jlokaxkute, 9TO BpeMs pabOThI ATOrO AITOpUTMA B HAUXy/IIeM ciaydae coctanisier O (lg n)

3ameTuM, uto B nukie while B ctpokax 5-7 npouenypsl Insertion-Sort B pazaene 2.1 ans
CKaHUPOBaHUSA (B 0OpATHOM IOPSIKE) OTCOPTUPOBAHHOTO moamaccuBa A[1..j — 1]
UCIIOJIb3YETCS IMHEHHBIA TOUCK. MOXKHO JIM MCIOIb30BaTh OMHAPHBIN MOUCK (CM. YIp.
2.3.5) BMecTO JINHEIHOT0, YTOOBI BpeMs pabOThI 3TOT0 aIrOPUTMA B HAUXY/IILIEM Cliy4yae
yIAY4IIWIOCHh U CTallo paBHbIM O (n lg n).

PazpaOoraiiTe anroputm co BpemeHeM paboTsl O(n Ig n), KOTOpHIi 17151 3a1aHHOTO
MHOXeCTBa S U3 N IEJbIX YUCE U JPYroro HeJIoro Yyhcia X OMpeaeiseT, UMEIOTCs JIH BO

MHOXECTBE S ABa 3JICMCHTA, CyMMa KOTOPbIX paBHA X.

AcuMnTOTHYECKHE 0003HAYCHHUS.
[Tycts f(n) m g(n) — acCUMOTOTHYECKH HEOTPHUIIATENIbHBIE (YHKINHU. JJOKaKUTE ¢ TIOMOIIBIO
6a3oBoro onpezaeneHus 0-o6o3nauenuit, uto max(f(n), gn)) = O(f(n) + g(n)).

[MTokaxkute, 9TO ISt JIFOOBIX IEHCTBUTEIBHBIX KOHCTAHT @ U b, rie b > 0, BBIMOIHACTCS
cootHotenue (n + a)? = 0(nb).

[TosicHuTe, IOYEeMy YTBEPIXKACHUE «BpEeMs padOThI alnropuT™Ma A paBHO kak MUHUMYM O (n?)»
JIMILIEHO CMBbICTIA.

CripaBeUTHBEI T cOOTHOMIeHUs 2"+l = 0(2") u 22n= 0(2")?

Jokaxwure, uto /is MoObIX 1BYX ¢yHKuui f(n) u g(n) mel umeeMm f(n) = ©(g(n)) rorna u
TOJIbKO TorAa, koraa f(n) = 0(g(n)) u f(n) = Q(g(n)).

Jlokaxure, 4To Bpems paboThl anroputma paBHo ©(g(n)) Toraa v TOIBKO TOT/IA, KOT/IA €T0
BpeMs paboThl B HauxyuieM cirydae pasHo 0(g(n)), a B HannyuieMm - (g(n)).



7) Hokaxwure, uto MHOXeCcTBO 0(g(n)) N w(g(n)) sBASETCS MyCTHIM.

CranaapTHble 0003HA4YeHHMS U YACTO BCTPeyarommecs (PyHKIMH.
1) Hoxaxwure, yto ecnu pyHkuu f(n) u g(n) MOHOTOHHO HEYOBIBAOIINE, TO TAKOBBIMH
xe sBisitorest u pyakuuu f(n) + g(n) u f(g(n)), a ecau Bnodasok f(n) u g(n)
HEOTPUIATENIbHBI, TO MOHOTOHHO HeyObIBaromIeH siBisiercs U pynkuus f(n) - g(n).

2) Jlokaxxute ypaBHEHHE qloghc = clogha,

3) Hoxkaxwure ypaBHenue lg(n!) = ©(n lg n). lokaxure takxke, yto n! = w(2") un! =
o(nn)

4) Joxaxwure, uto u3 k In k = @(n) Brirexaer k = 0("/In n)/

Kontponmupyemsie komnerennuu: [1K-10

Oyenxa KomMnemenyutl OCyWecmeaisiencs 8 coomseemcmauu ¢ madauyet 4.

Kounrpoabnas padora
3agaua 1

Hwxe npuBenena tabauia, CTpPOKH KOTOPOH COOTBETCTBYIOT Pa3IMYHBIM (QYHKIHSIM
f(n), a cronO1Bl — 3HAYEHUSAM BpPEMEHH f. 3alI0JHUTE TAOINIy MAaKCUMaJIbHBIMU 3HAUEHUSIMH 71,
JUTSL KOTOPBIX 3aj7[ada MOXKET OBITh peleHa 3a BpeMs £, €CIH MPEIoIaraeTcs, 4To BpeMs padoThl
ITOpUTMa, HEOOXOMMOE JUIs PELIeHUs 3a7auH, paBHO f (1) MUKPOCEKYH/I.

CexyHnna Munyta Yac JleHb Mecsig Tox Bexk

logn

Vn

n

nlogn

n2

n3

2n

n!

3agaua 2 PaccmoTpuTe COPTUPOBKY N 3JIEMEHTOB
MaccuBa A, KOTOpasi BBITIOTHSIETCS cleayonM oopasom. CHavana onpeaenseTcss HAMMEHbINN
AJIEMEHT MaccuBa A, KOTOPBIN CTaBUTCS Ha MeCTO 3yieMeHTa A[1]. 3aTeM mpou3BOAUTCS TTOUCK
BTOPOT'0 HAMMEHBIIIETO AJIEMEHTAa MacCHBa A, KOTOPBII CTaBUTCS Ha MECTO dJieMeHTa A[2]. DToT
MPONECC MPOAOJIKUTCS JJIsl HEPBBIX Nn-1 31€MEHTOB MaccuBa A. 3alUIINTE MCEBAOKO 3TOTO
ITOpUTMa, U3BECTHOTO KaK copmuposka gvloopom (selection sort). Kakoit ”HBapUaHT KA
coxpausercs s 3Toro anroputMa? [louemy ero 10CTaTOUHO BBIIOJHUTH JIJISl IEPBBIX N-1
AIIEMEHTOB, a He JJIs BceX n 35eMeHToB? Omnpenenute BpeMs padoThl alrTOPUTMA B HAWITYYILIEM U

B HAUXYAUICM CJIy4dasaX U 3allMIINUTC €TO B 0 o003HaYCHUSX.



3agaya 3 PaccMoTpuTe COPTUPOBKY N 2JIIEMEHTOB
MaccuBa A, KOTOpasi Ha3bIBACTCA COpmMUposKa 6cmaekoi (insertion sort). OHa HaTOMUHAET
Croco0 K KOTOpOMY MpHOEraroT UTPOKH JIJIsl COPTUPOBKY UMEIOIINXCS Ha pykax kapT. CHavana B
JIEBOM pyKe HEeT HU OJJHOW KapThl U BCE OHU JIEKAT Ha CcToJie pybaikoit BBepX. Jlanee co crona
Oepetcs o OJTHOM KapTe, KaK/Jast U3 KOTOPBIX TOMEUIAETCsl B HY)KHOE MECTO CpeaH KapT,
KOTOPBIE HAaXOATCS B JIEBOU pyke. UTOOBI onpeienuTh, Ky/ia HOMECTUTh OYEPEHYIO KapTy, ee
MacThb U JIOCTOMHCTBO CPaBHUBAIOTCS C MACTHIO M JJOCTOMHCTBOM KapT B pyke. [Tocie kaxmoro
nIara KapThl B JIEBOM pyke OyAyT oTcopTUpoBaHbl. [1ycTh cpaBHEHHE TPOBOAUTCS B
HAIpPAaBJICHUU ClIeBa HAIPaBO. 3aMUIINTE MICEBIOKO]] AITOPUTMa COPTUPOBKH BCTaBKoil. Kakoii
WHBApUAHT [UKJIA COXpaHAETCs Ui 3TOro anroputma? Onpenenure BpeMs paboThl alropuT™Ma B

HanuJIy4Yli€M U B HAUXYAUIEM ClIydasdaX W 3allMIIUTEC €T0 B 0 o6o3HaYEHHSIX.

3agaua 4

CoptupoBKa BCTaBKOM MaJIbIX MaCCHUBOB B IIPOLIECCE COPTUPOBKH CIUSHUEM

HecMmoTpst Ha TO, YTO C yBEIMYECHUEM KOJIMYECTBA COPTUPYEMBIX JIEMEHTOB BPEMSI COPTHPOBKU
METOJIOM CIIMSIHUHM B HAaHXYALIEM cllydae pacTeT kak O(n lg n) , a Bpemst coOpTUPOBKU BCTaBKOM —
Kak ©(n?), 6iarogaps MOCTOSTHHBIM MHOXKUTEIISIM Ha MIPAKTHUKE I MAJIBIX pa3MEpPOB 3a/1a4 Ha
OOJIBIIMHCTBE MAIIMH COPTHPOBKA BCTABKO BHIMONHsIETCS ObIcTpee. Takum 00pazoMm, ecTh
CMBICJI UCTIOJIB30BaTh COPTUPOBKY BCTABOK B IPOIIECCE COPTHPOBKE METOJIOM CIUSHUH, KOT 1A
N0J3a7]a4l CTAHOBATCS JIOCTaTOYHO MalleHbKUMH. PaccMoTpuTe MOIM(UKAIIUIO aropuT™Ma
COPTHPOBKH CIHSIHAEM, B KOTOPOM Nn/k 1oIMaccuBOB AIHHOM k COPTUPYIOTCS BCTABKOIA, mocie
4ero OHU OOBEMHSIOTCS C TOMOIIBIO OOBIYHOTO MeXaHu3Ma clusHus. Bennunna k nomkna
OBITh HailZieHa B IIPOLIECCE PEIICHUS 3a/1a4H.

a. [lokaxwuTe, 9TO COPTUPOBKA BCTABKOM IMO3BOJISET OTCOPTHPOBATH N/k
TIOJIIIOCIIeIOBATEIbHOCTEH ITMHOM kK Kakiast 3a Bpems O(nk) B Xyumiem ciydae.

b. Tlokaxwure, Kak BBITIOJHUTH CIUSHUE 3THX MOJIIOCIECIOBATEIILHOCTEH 3a BpeMs O(n

1g("/k)) B Hauxyxmurem ciydae.

c. Ecim Takoit MoMQUITMPOBAHHEIH arOpUTM BBINONHsACTCA 3a Bpems O(nk + n lg("t/k))

B HaUXY/IIIIEM CiIydae, TO YeMy paBHO HauOoibllee 3HaueHne k kak GyHKIUU OT N, JIst
KOTOPOT0 MOAU(PHUIIMPOBAHHBINA aITOPUTM B O-0003HAUEHUAX UMEET TO K€ BPEMs
paboThL, YTO ¥ CTaHJAPTHAsA COPTUPOBKA CIUSHUEM?

d. Kak cnenyer BeiOupath k Ha mpakTuke?

3amaua 5
KoppeKkTHOCTh y3bIpbKOBOM COPTUPOBKHU

[Ty3bIpbKOBasi COPTUPOBKA MPECTABISAET COOON MOMYSPHBIA, HO HE 3()(heKTUBHBIN
AITOPUTM COPTHPOBKU. B €ro ocHOBeE JIeXKUT MHOTOKpaTHas IepecTaHOBKA COCEAHHUX
AJIEMEHTOB, HapYyUIAIOIINX NOPSAJOK COPTUPOBKH.

Bubblesort(A)



fori=1 to A.length — 1

for j = A.length downto i + 1
IfA[J]<A[j - 1]

ITomensiem A[j] u A[j - 1] mectamu

AW N~

a. Ilycts A o6o3Hauaet BbIxo mpouenypbl Bubblesort(A). s mokazaTenbcTBa
KOPPEKTHOCTH Tiporierypsl Bubblesort HeoOX0aMMO JT0Ka3aTh, YTO OHA 3aBEPIIACTCS U YTO

All] < A[2] < - < A[n]

rae n = A. length. Yto emé HeoOX0AUMO J10Ka3aTh AJi TOTO, YTOOBI MOKA3aTh, UTO
nporueaypa Bubblesort 1eiiCTBUTEILHO BBITIOIHACT COPTHPOBKY?

B crnenyromumx AByX 4acTsAX JIOKa3bIBAIOTCS HepaBeHCTBa (2.3).

b. Touno chopmynupyiite HBapHaHT KA for B cTpokax 2-4 ¥ TOKaXHTE, 4YTO OH
BBINIOJIHAETCS. Jl0Ka3aTeNbCTBO JOJKHO UMETH TY K€ CTPYKTYPY J0KA3aTEIbCTBA
I/IHBapI/IaHTa UKIJia, KOTOpaﬂ paHee HUCITIOJIB30BAJIaCh B AHAJIOTUYHBIX AOKA3aTCJIBCTBAX B
JAHHOU TJIaBe.

c. C momomnipio ycIoBHS 3aBEPIICHUS] MHBAPUAHTA IIMKJIA, JOKa3aHHOTO B 4acTH (b),
chopMynupyiTe HHBapUaHT 1ukia for B cTpokax 1-4, KOTOPBIi MO3BOJIMII OBl 10KA3aTh
HepaBeHcTBa (2.3). Jloka3aTenbCTBO NOJKHO UMETh TY K€ CTPYKTYPY JA0Ka3aTelbCTBa
I/IHBapI/IaHTa UKIJ1a, KOTOpaﬂ HCIIOJIb30BaJIaCh paHee B AHAJIOTNYHBIX TOKA3aTCJIIBCTBAX B
JAHHOU TJIaBe.

d. Omnpenenure Bpemst My3bIpbKOBOW COPTUPOBKH B HAUXY/ILIEM CIIy4ae U CPABHUTE €ro CO
BPEMEHEM COPTHUPOBKHU BCTABKOMA.

3amauya 6
KoppektHocTs npaBuia ['opHepa

CJ'ICI[yIOH_[I/Iﬁ (I)paFMeHT KOJZa peaJIn3yeCT IIPaBUIIO FopHepa JJI BBIYUCIICHUA ITIOJIMHOMA

n

PO = D i a4 x(ay + x(ag + -+ X(anon + X0 )
i=0

JUTS 3aJJaHHBIX KO3(PUIIMEHTOB ao, A1, A2, ..., An U 3HAYCHUS X.

1 y=0
2 for I =n downto 0
3 y=aitx*y

a. Yemy paBHO BpeMs pabOTHI 3TOTO (hparMeHTa Kojia mpasmia ['opHepa B
\thetaoOo3HaueHMIX?



b. Hamummre nceBaoKo, peaau3yoii anropuT™ 00BIYHOTO BEIYUCICHHS MTOJTUHOMA,
KOI'Zla KaXK10€ cllaraéMoe IOJIMHOMA BBIUUCISIETCS OTAEIbHO. Onpenenure
ACUMITOTUYECKOE BPEMs pabOThI 3TOTO aJITOPUTMA U CPABHUTE €r0 CO BpEMEHEM pabOThI
aIropuTMa, OCHOBaHHOI'O Ha IpaBuiie I'opHepa. ¢. PaccMoTpum ciieyromuii ”HBApUaHT
LUKJIA.

B Hauane xaxoi urepanuu mukia for B crpokax 2 u 3
n—(i+1)

y Z Qle+i+1xk

k=0

PaccmoTpuMm cymmy 6€3 4I€HOB Kak paBHYIO HYTH0. CIIeIyIo CTPYKType TI0Ka3aTeabCTBa
VHBApHUaHTA LIMKJIA, KOTOpas UCIIOJIb30BaJach PAHEE B JAHHOM IJ1aBe€, BOCIIOJIb3YUTECH
YKa3aHHBIM HHBAPUAHTOM IIMKJIA, YTOOBI TOKA3aTh, YTO 10 3aBEPIICHUH PAOOTHI Y = 2
nk =0 akxk.

d. Caenaiite 3aKI0ueHUE, YTO B IPUBEACHHOM (parMeHTe KoJia MPaBUILHO BBIYUCIISCTCS
3HAYCHHE MMOJIMHOMA, KOTOPBIN 3a/1aeTcsa ko3 unuentamMmu ao, a1, az, ..., an.

3anauva 7
NuBepcun

[Tycts A[1..n] npeacrasisier coO0i MaccuB U3 h pa3nu4HbIX uncen. Ecom i < j u A[i] >
A[j], To mapa (i, j) Ha3pIBaeTCsl HHBEPCUEH A.
a. [lepeuncnure nsate nHBEpcui Maccusa < 2,3,8,6,1 >.

b. Kakoii MmaccuB U3 11eMeHTOB MHOXKECTBa {1,2, ..., n} COIEPKUT MaKCUMAITbHOE
KOJIMUeCTBO UHBepCcHUii? CKOJIBKO MHBEPCHIA B 3TOM MaccuBe?

c. Kakas cymectByer B3aMMOCBSA3b MEKY BPEMEHEM COPTHUPOBKU METOJIOM BCTaBOK U
KOJINYECTBOM MHBEPCUH BO BXOAHOM MaccuBe? OOOCHYIHTE CBOIl OTBET.

d. PazpaboTaiiTe anroputm, onpenensomuil KOJIMueCcTBO HHBEPCHA, COAepKALIXCS B
IPOM3BOJILHON MEPECTaHOBKE N 3JIEMEHTOB, BpeMs pabOThl KOTOPOTO B HAUXYALLIEM CiIydae
paBHo O(n lg n). (Ykazanue: MogubHIUpYyHTE aITOPUTM COPTUPOBKH CIHSIHUEM. )

Kontponupyemsie komnerenuu: [1K-10
Oyenra KomMnemenyutl OCyWecmeasienmcs 8 Coomeemcmauu ¢ maodauyet 4.

Bomnpocs! k 3auery
1 Yrto Takoe anropuTmsel?
2 ANTOpUTMBI KaK TEXHOJIOTHS.
3. ANTOpUTM COPTUPOBKH BCTABKOM.
4 AHanus alropuTMa COpTUPOBKHU BCTaBKOM.



5. 3amada COPTUPOBKH BEIOOPOM.

6. AHanm3 anropuT™Ma COpTUPOBKU BEIOOPOM.

7. Pazpabotka aaroputmMa COpTUPOBKH CIUSIHUEM.
8. AHanu3 alnropuT™Ma COpTUPOBKU CIIUSHUEM.

9 Acumnroruyeckue 0003HaAUCHUS.

10.  CpaBHenue QyHKIUH.

11. 3ajaya morucka MaKCUMMaJIbHOTO TTOIMAacCHBa.

12. Meroa noACTaHOBKU PELLIEHUS! PEKYPPEHTHBIX COOTHOLIEHUIA.

13.  Amnanu3 anropurMa nomcka MakCUMaJbHOT'O I10JMacCcHBa.

14. Auroputm IlITpaccena st yMHOKEHUSI MaTPHIL.

15. 3azaya o HalMe.

16. AHanu3 HaMXyIIero ciyyasi B 3ajja4e 0 HailMe.

17.  JleMMa 0 MaTeMaTH4E€CKOM OKUJAHUM UHIUKATOPHOU ciydyaitHON
BCIUYHHEI.

18. JleMMa 0 MaTEMaTHYECKOM OXKUJAHHH KOJIUYCCTBA HAMOB.

19. AHanu3 3a71a4i 0 HaliMe C TOMOLIBIO MHIUKATOPHBIX CIyYalHbIX
BCJIMYHH.

20.  3amaum o rapaepoOIIMKe U UHBEPCUHM MACCHBA.

21.  MaccuBsl ocnie ciiy4aitHoi nepectaHoBKH. JleMMa 0 paBHOMEpHOM
pacrpeiesieHuH.

22. BeposiTHOCTHBIHN TTOACYET.

23.  Tlouck B HEOTCOPTHPOBAHHOM MAacCCHUBE.

KonTtpomupyembie komnereniuu: [1K-10
Oyenka KomMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.
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