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1. HACIIOPT ®OHJA OHEHOYHbIX CPEJACTB

0 AUCHUIUTHHE «Teopus aaropuTMoB»

O1neHOYHBIC CpPENCTBA COCTABJISIIOTCA B COOTBETCTBHM ¢ pabodeil mporpammoit
JUCIUTIIMHBI ¥ TIPEJICTABIISIOT CO00M COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEPHUAJIOB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHASHAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTIKEHUS 00yUJaIOIUMUCS YCTAaHOBIICHHBIX PE3YyIbTaTOB O0YUCHUSI.

OneHouHble CPECTBA UCTIOIb3YIOTCS PU IPOBEACHUH TEKYILIETO0 KOHTPOJIS
yCIIEBAEMOCTH M POMEKYTOYHOM aTTECTALUU.

Tabmuua 1 - [lepedenb komMmeTeHIHiA, POPMUPYEMBIX B IPOLIECCE OCBOCHUSI TUCIUILIIMHEI

Kon
KOMIIeTeHLIH HaumeHoBaHue pe3yJibTaTa 00y4yeHust
[1K-10 CriocoOeH TpPUMEHSATh CHCTEMHBIM IMOAXOJ W MaTeMaTHYCCKUE METOIbI B

dbopmanuzanuu pemeHus MPUKIAIHbIX 3a1a4

[1K-10.1. 3naer 06a3oBble TOJOXKEHHUA (QYHIAMEHTAIBHBIX  PAa3/IEIOB
CHCTEMHOT'0 aHAJIN3a U MAaTEeMaTUKU B 00beMe, HEOOXOAUMOM JUIsi 00paboTKH
uH(pOpMallMl M aHalu3a JaHHBIX B IPHUKJIAJHON 00JIacTH; NPUHLUIBI U
METO/BI TIPOBEICHHS HCCIEOBAaHUI B 00JIacTH MH(OPMAIIMOHHBIX CUCTEM U
TEXHOJIOTUI; TEXHUKU IUIAHUPOBAHUSA U TPOBEIEHUS BbIUUCIUTEIBLHOTO
9KCHEPUMEHTA.

[1K-10.2. VYmeer ¢opMmynupoBaTh M JIOKa3biBaTh Hauboiee Ba)KHBIC
pe3yibTaThl B MPUKIAAHBIX 00J7ACTAX; MPUMEHATh UUCIIEHHBIE METOMbI JUIs
peleHHs MPUKIaJHbIX 3a7ay; MPOrpaMMHO PEaJU30BaTh BBIYUCIUTENIbHBIHN
DKCIEPUMEHT  IIOCPEACTBOM  SI3BIKOB  INIPOTPAMMHPOBAHMSI  HIU €
MCIIOJIb30BAaHUEM CIEIMATM3UPOBAHHBIX IIAKETOB MPHUKJIAJHBIX MPOTPaMM;
pa3pabaTbIBaTh AITOPUTMBI PELIEHHS] KOHKPETHBIX 3aj1au.

[1K-10.3. Brnageer HaBbIKaMH TOCTAaHOBKM 3a/aud; HaBBIKAMU pPabOTHI C
O6ubauorpaguueckuMy HUCTOYHUKAMU HMHQOpPMAIMK;, HaBbIKAMHU pEIICHUS
MOCTaBJIEHHBIX 3aJjad B MpeAMETHONM o0JacTh B paMKax BbIOpaHHOIO
npodus.

KoHeuHbIMu pe3yibTaTaMH OCBOCHMS JUCLUIUIUHBI SBJISAIOTCS  C(HOPMHPOBAHHBIE
KOTHUTHUBHBIE JIECKPUITOPBI <«3HAaTh», «YMETb», «BIAAETb», PACHUCAHHbIE IO OTIECJIbHBIM
komneTeHIUsIM. PopMHUpOBaHHME JIECKPUITOPOB MPOUCXOAUT B TEUEHHE BCErO CeMecTpa IO
JTarlaM B paMKaX KOHTAKTHOM paboThl, BKIIOYAIOMIEH pa3IUYHble BUABI 3aHATHA U

CaMOCTOSITENIbHOM pabOThI, C MPUMEHEHUEM Pa3IUYHBIX (POPM U METO/10B 00yueHus (Tabin.2).



Tabmuma 2 - ®opmupoBaHue KOMIIETEHIIUN B MPOIECCE U3YUCHUS] TUCIIUIUIAHBIL:

= o1
Kon YpoBeHb WNuaukatopsl qocTrkeHus komnereHui | Bun yueOHbIx 3ansatuil - ,| KonTponupyemsie pasaensl u| OneHOYHbIE
3
KOMIICTCHIIUH | OCBOCHMA paboThl, HOPMBI U METOMIBI | TEMBI JUCHUILIMHEI CpeACTBa,
KOMHCTCHHI/Iﬁ 06yquI/I5[, HCIIOJIB3YCMBIC  JJIA
CIOCOOCTBYIOLIHE OLICHKH ypOBHA
c(hOpMUPOBAHHOCTH
(bopMHpPOBaHHUIO u p
) KOMITIETEHILIUH
Pa3BUTHUIO KOMIIETEHIINI
11K-10 3naem
Henocratounsrtii | [IK-10. CrtymeHtr He 3Haer 0a30Bbie | JICKIMOHHBIC U Paznen 1. Tekymuii KOHTPOJIb
YPOBCHB ITOJIOKCHU d)yHIlaMCHTaHLHHX Pa3acCiIoOB | MpaKTHUYCCKHUEC Hcuucnenue — yCTHLIi/'I OIIpoC,
MaTeMgTI/IgI/I B 06(1'];»6Me, HeO6XOI[I/IMOM 3QHATHS, BBICKA3EIBAHIIL. KOHTPOJIbHAs
uist 00pabOTKU MH(pOpMAIMU U aHalu3a
,Z[aHHBI)f . HpHKJ‘IZ.I[HOﬁ - camocTosTellbHas paboTa Pasnen 3 Toruka | Padora.
> | obyqarommxes, TIPETMKATOB IEPBOTO
MNPUHLUIIBL U METOABbl  IPOBEICHUS
. MOATOTOBKA | Cnaa| yopgnka
uccaea0BaHuM B obriactu HPOMESKYTOTHOM :
UH(OPMAIIMOHHBIX CHCTEM M| orrecranmn Paznen 3.
TEXHOJIOTHH; TEXHUKH IUIAHUPOBAHUS M ’ Ucuncnenne
IPOBEACHUS BBIYHUCIIATEILHOTO OpCaIuKaTOB.
IKCIIEPUMEHTA.

CryzneHT He 3HAaeT OCHOBHBIE IPUHIIMIIBI
IIOCTPOCHHSI MOMCKOBBIX, COPTHUPYIOIIMX
Y BBIYMCIIUTENBHBIX AITOPUTMOB, OCHOBBI
CTpaTeruu pazpaboTKU alrOPUTMOB.

CryneHT  He  yMEeT  OIpEAeATh
Hauxyjuiee M cpeaHee Bpems paloThI

1
.HGKL[I/IOHHBIG 3aHATHUSA, IPAKTUICCKUEC 3aHATHA, HaGOpaTOpHLIC 3aHATHUS, CAMOCTOATCIIbHASA pa60Ta. ..

2
H€O6XO,HI/IMO YKa3aTb aKTUBHbIC U UHTCPAKTUBHBIC METOIbL O6y‘ICHI/I$I (HaHpI/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.

¥ Hanmenosauue TeMsI (pazjena) 6epercs u3 paboueil IporpaMMbl IHCIUILTHHBL

4
O11eHOYHOE CPECTBO TOJDKHO BEIOMPATHCS C YUETOM 3aIUIaHUPOBAHHBIX PE3yIbTaTOB OCBOCHHS AMCIUIUINHBI, HATPUMED:

«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..

«YMeTb», «BrnaneTs» — HHIUBHUTya bHBIA WK TPYIIIIOBOM MPOEKT, Kelc-3a1a4a, AesoBas (posenast)

urpa, mnopTQoino. ..




QJIITOPUTMOB; BBIOUPATh U IPUMEHSATH

pa3IuYHbE METOABl Uil  pa3paboTKU
JITOPUTMOB; ITPOBOAUTH CPABHUTEIbHBIN
He Bnageer TEXHONOTMSIMH  OLIEHKH
3¢ (EeKTUBHOCTH AJITOPUTMOB; HaBBIKAMHU
JI0Ka3aTeNbCTBA KOPPEKTHOCTH
QITOPUTMOB; HABBIKAMHM  IPOU3BOJUTH
QITOPUTMU3ALIMIO U aHaJIU3 BpPEMEHU
paboThI aJITOPUTMOB.




bazoBbrit ITK-10.1. Crynent uMeeT | JIeKImoHHbIe u Paznen 1. Ucuucnenue | Texkymuii KOHTPOJIb
YpOBEHb HECUCTEeMAaTU3UPOBAaHHBIC 3HAHMA | IPAKTHYECKUE BBICKA3bIBAHHIA. — YCTHBI  oOIIpOC,

0a30BBIX TOJOXKEHUN (PYHIAMEHTATBHBIX 3QHATHS, Paszen 2 Jloruka | xonrpomnbHas

pasienoB  MaTeMaTHKH B 00BEME, | camocrosTenbHas paboTa [IPEAUKATOB TIEPBOTO | hagora.

HE0OXOAMMOM TUTST 00paboTku 0GyHaroImuXCs, mopsIKa.

HHq)opMauHUH P(I; aHanM3a JaHHBIX B | onrotoka W craua | pasnen Hcuncnenune

OPUKIAJAHOM 00JacTu; MNPUHOUNAX | o

METOHaX HpOBeﬂeHHH’HccﬁeHOBaHHﬁ B UIpOMEAyTORHON TpC/HKATOB.

aTTeCTAllHH.

obnactu WH(POPMAIIMOHHBIX CHUCTEM U

TEXHOJIOTHH; TEXHHWKHU IJIAHUPOBAHUS U

POBEJCHUS BBIYHCIUTEIHHOTO

JKCIIEPUMEHTA.

CryneHT uMeeT HECUCTeMaTU3NPOBAaHHbBIE

3HaHUE OCHOBHBIX MIPUHIIAIIOB

MIOCTPOCHUS TTOMCKOBBIX, COPTHPYIOIINX

Y BBIYHCITUTEIIBHBIX AJITOPUTMOB, OCHOBBI

CTpaTeruy pa3padOTKU allTOPUTMOB.
Cpennuii IIK-10.1. CryneHt 3Haer ocHOBHOE | JlekunoHHbIE u Paznen 1. Texkymuil KOHTpOJIb
YPOBEHBb coJlepsKaHue MaTepuana JMCLUUIUIMHBL | IPAKTHYECKUE Ucuucnenue — YCTHBI ompoc,

Cr YACHT CaMOCTOSATCIIbHO BBIACIIACT 3aHATHA, paG()Ta B BBICKa3bIBAHUIA. KOHTPOJILHAI

TJIaBHBIC IIOJIOKCHU AL B HU3YUCHHOM | MaJIbIX rpynrax, Pa3,uen 2. Toruka pa6OTa_

Mateprae. MHTCPAKTHBHAS IPEIUKATOB IEPBOTO

3HaeT OCHOBHBIE 0a30BbIE MOJOKEHHUS AKIWS, TCKYCCHS, | popsica

(yHIaMEHTAIBHEIX PA3/ICIIOB caMmocTosiTeNnbHast paboTa Pasien 3

obywaroumxcs, Hcuucnenue

IIPEANKATOB.




MaTeMAaTUKH B 00BbeMe, HeOOXOIMMOM | IMOATOTOBKA H caayua

A1 00paboTKM MHPOPMAaLMU M aHAJIU3A | IPOMEKYTOUHOM

JAHHBIX B  IPUKIAAHOM  00JACTH; | aTTecTalnm.

NOPUHIMIIBEL W METOABI  MPOBEICHUS

WCCJICIOBAHHIA B obnactu

UH(OPMAIIMOHHBIX CUCTEM u

TEXHOJIOTHI; TEXHUKH IUIAHUPOBAHUSA M

MIPOBEICHUS BBIYHUCIIUTEILHOTO

IKCIIEPUMEHTA.

CTyneHT 3HAaeT OCHOBHBIC MPUHITUIIBI

MIOCTPOCHUS TIOMCKOBBIX, COPTHPYIOIIHX

Y BBIYHMCITUTEIIBHBIX AJITOPUTMOB, OCHOBBI

CTpaTern pa3pabOTKU aIrOpPUTMOB, HO

JIOITYCKaeT HE3HAYUTEIIbHBIC OINOKN
Bricokuit [IK-10.1. CrymeHT camocTosTenbHO | JICKIIMOHHBIE u Pa3nen 1. Hcuucnenue | Tekymuid KOHTPOIH
YpOBEHB BBIJICJIICT ~ TJIaBHBIC  TIOJIOKEHUS B | MPAKTHYCCKUE BBICKA3bIBAHUIA. — YCTHBIH ompoc,

U3y4EHHOM Marepuaile. 3aHATHA, paboTa B Pasnen 2. Jloruka | xonrpomnsHas

3HaeT 0a30BBIC TIOJIOKEHUS! | MaJIbIX TPYIIIIaX, [pE/INKATOB HEPBOTO | pagora.

(bYHI[aMeHTaHLHLIX pas3aciioB HHTEpaKTUBHAas HopsIKa.

MaTeMaTHKu B o0ObeMe, HeO0OXOIUMOM NeKLMs, TCKYCCHS, | Pasnen 3. Ucuucnenue

JU1st 00paboTKH HHCPOPMaHPEH W afaisa | camocrosTenbHas paboTa | penukatos.

JaHHBIX B  TMPUKIAQAHONM  o0macTtu; 0ByHarOIHXCS,

OPUHUMIBL M METOAB!  MPOBEACHHA | norroronka u cnaua

HCCIIeI0BaHU I B obnactu IIpOMEKYTOUHOM

UH(GOPMaIIMOHHBIX CUCTEM u

N aTTeCTaIUH.

TEXHOJIOTHI; TEXHUKHU TMJIAHHUPOBAHUS U

MPOBEJICHUS BBIYHCIIUTEILHOTO

HKCIIEPUMEHTA.

CTyeHT 3HaeT TPHHIMIIBI TOCTPOCHUS

MTOMCKOBBIX, COPTHPYIOIIHX u

BBIYMCIIUTEIBHBIX QJITOPUTMOB; OCHOBBI
CTpaTeruu pa3padOTKH arOPUTMOB.

Ymeem




bazoBrIit I1IK-10.2. CtyneHt HUCHBITHIBAET | JIEKITMOHHBIC u | Paszmen 1. Hcuucnenue | Tekymuid KOHTPOIb
YPOBEHb 3aTpyIHEHHUs TpU BBIOOPE CTPATEruy | MPaKTHUYECKUE iy srps. | BPICKA3bIBAHMIL. — YCTHBIM ompoc,
b
pa3pabOTKU aJIrOPUTMOB. MaJIbIX ] Pasnen 2. Jloruka | xontposnbHas
Crynent ne ymeer QopmynuposaTb M | mnTepaktupHas KWL 0y arop TIEPBOTO | hagora.
JI0Ka3bIBaTh Haubosee BQXHBIE | UCKYCCHS, nopsiIKa.
6 . Hcuncnenune
pPE3yiabTaTbl B MNPUKIAAHBIX OOJIACTAIAX; | caMOCTOsITEIbHAasA Pa31[en
mporpaMMHO pcaIn30BaThb 06yan'OH_H/IXCﬂ, [IPE/IUKATOB.
BBIYHCIIUTEIbHBIN OKCIEPUMEHT | [onroTOBKA cAaud
IIOCPEACTBOM S3BIKOB | 1150\ eskyTOUHOI
IIPOrPaMMHUPOBAHHUS WIH ¢ | arrecrauun
WCIIOJIb30BaHUEM  CHELUAIN3UPOBAHHBIX
IIaKETOB IIPUKJIATHBIX IIpOrpaMm;
pa3pabaTblBaTh  aIrOPUTMBl  PELICHMS
KOHKPETHBIX 33/1a4.
CTyZneHT HCIBITBIBAET 3aTPyIHEHUS INPU
ONpPEACICHUN HAuXYALIEro U CPEAHEro
BpEMEHU pabOThl AJIFOPUTMOB; BBIOOpE U
IPUMEHEHUN DAa3JIMYHBIX METOJOB JUIS
pa3paboTKU  alNrOpUTMOB; MPOBEIECHUH
CPaBHMUTEIBHOIO  aHalIM3a  BpPEMEHHU
paboThI aJITOPUTMOB.
Cpennnii [1K-10.2 Ctynent ymeer ¢popmyanpoBath | JIeKnoHHbIE u Paznen 1. Ucuucnenne | Tekymuit KOHTPOIJb
YPOBEHD )51 JOKa3bIBATH HanboJee BAXXHBIC | MPAKTUYCCKUEC BBHICKA3bIBAHUIA. - yCTHLIﬁ oIpoc,
pe3yibTaThl B MPUKIAJHBIX 00JacTsX; 3aHATUS, paboTa B Pasznen 2 Jloruka | xonrponbHas
1IpOrpaMMHO pCaN30BaTh | MajpIxX rpynmnax, MPEAUKATOB HEPBOTO | pagora.
BBIUHCIIUTEIbHBIN 9KCIIEPUMEHT
P MHTEPAKTUBHAs opsijika. Vcuncrenme
MIOCPEACTBOM A3BIKOB
pel TMeKIHs, TMCKYCCHS, | Pasyen
MpOTrpaMMHUpOBAHHA i ¢ | camocrosTensHas pabora IPEANKATOB.
HCIIOJIb30BaHUEM  CHEIUAIU3UPOBAHHBIX
1 P oOyuarouxcs,
MaKeTOB MIPUKJIATHBIX porpamm;
MIOATOTOBKA H caaua
pa3palaThiBaTh  QJITOPUTMBI  PELICHUS .
IIPOMEXYTOUYHOMN
KOHKPETHBIX 33/1a4.
aTTeCTallUN.

CryneHT yMeeT onpeaensaTh Hauxyalee




U cpenHee BpeMsi pabOThl alrOPUTMOB;
BbIOMpaTh W NPUMEHATH pa3jNyuHbIC
METOJbl JJIsi Ppa3pabOTKU aJrOPUTMOB;
IPOBOAWTH  CPAaBHUTENIbHBIA  aHAIN3
BpEMEHH  paboThl  alrOPUTMOB, HO
JOITYCKaeT He3HAUUTEIbHbIE OLIUOKY.

Bricokuii [IK-10.2. CTtyneHT ymeeT aHaIu3upoBaTh | JIeKIMOHHbIE u | Paznen 1. Ucuucnenue | Texkymmii KOHTPOJIb
YpOBEHB MIPUKJIATHYIO 3azauy, HAXOJUTh | IPAKTHYCCKUE Piy, oo | BBICKA3BIBAHMIA. — YCTHBIM ompoc,
b

ONTUMAaJIbHBIE METOBI €€ PEILICHHUS. MaJblX ] Pasnen 2. Jloruka | xontpomnsHas

Crymenr ymeer (GOpPMyJIHMpPOBAaTh U | MHTEpaKTUBHas JICKIHUA, [pE/INKATOB HEPBOIO | pagora.

JOKa3bIBATh HanoOoee Ba>XHBIC JAUCKYyCCUsI, nopsaKa

6 . ’ Ucuncnenune

PE3YIbTAaThl B MPUKIAJHBIX OO0JACTAX; | caMOCTOSITEIbHAI Pa3IIeJI

IPOrPaMMHO eaJIn30BaTh

porp 5 p o0y4Jaromuxcs, ciraua | IPEAMKATOB.

BBIUHCIIUTENbHBIN SKCHEPUMEHT | 116 1roToRKA

IOCPEACTBOM ASBIKOB | 11y esicyToUHOI

IPOrPaMMHUPOBAHHUS WIH c

aTTeCTaluu.

UCIIOJIb30BAaHUEM  CIIELUATU3UPOBAHHBIX

[IaKETOB MIPUKJIAIHBIX porpamm;

pa3zpabarbiBaTh  ANTOPUTMbBI  PELICHUS

KOHKPETHBIX 33/1a4.

CryneHT yMmeeT onpeensiTh Hauxyjlee

U cpenHee Bpemsl paboThl alrOpUTMOB;

BbIOMpaTh W TPUMEHATH pa3lUYHbIC

METOABl JUIsl pa3pabdOTKH aJlfOPUTMOB;

MPOBOJIUTh  CPAaBHUTEJIBHBIM  aHANU3

BpEMEHU pabOThl AITOPUTMOB.

Braoeem

ba3zoBbIit [1K-10.3. Crtynent Ha 06a30BOM ypoBHE | JIeKMOHHBIE u | Pasnen 1. Ucuucnenue | Tekymuit KOHTPOJb
YPOBEHb BJIaJIce€T HABBIKAMU IIOCTAHOBKM 3ajayy; | IPAKTHYCCKUC  3aHATHA, | gpicKa3bIBAHUN. — YCTHBIM Ompoc,

HaBbIKAMU paboThI ¢ | paboTa B MaybIX Ipymmax, Paznen 2. Jloruxa | xonrponsHas

OubGaMorpapuIECKUMU ucroynnKkamy | MHTCPAKTUBHAL — JICKUMA, | o carop HEPBOTO | pagora.

MHPOPMALMK;  HABBIKAMH  pelneHus | "ACKycend, TTOpsIIKA.

caMmocTosiTenbHast paboTta Hcuncnenune

INOCTAaBJICHHBIX 3a1a4 B HpCHMCTHOﬁ

Pasnen 3.




o0JyacTi B paMKax BeIOpaHHOTO TIpodwist; | oOydaronuxcs, MIPEANKATOB.

TEXHOJIOTHSIMU OIEHKH 3()PPEeKTUBHOCTH | MOATOTOBKA U caaua

QITOPUTMOB; HABBIKAMHU J0Ka3aTeNIbCTBA | IPOMEKYTOUHOMN

KOPPEKTHOCTH QJITOPUTMOB; HABBIKAMU | aTTECTAIIUU.

MPOU3BOUTH AJITOPUTMH3AIIHIO.
Cpennuii IIK-10.3. Crynenr Buazeer 3HaHuUsAMU| JIekunoHHbIE u Pa3znen 1. Ucuucnenne | Tekymuii KOHTPOIb
YPOBEHb BCETO U3YUYEHHOI'0 MaTepuaia. TMPaKTUYCCKUE BBICKA3bIBaHUH. — YCTHBIA  OmpOC,

Bianeer HaBbIKaMU NOCTaHOBKH 3a]1a4H; 3aHsTHs, paboTa B Pasnen 2. Jloruka KOHTpPOJIbHAA

HaBBbIKAMU paboThI ¢ | MaJIBIX IrpyImnax, IPEIUKaTOB fIEPBOTO | pabora.

oubmmorpaduyeckuMu UCTOYHUKaMy | UHTEPAKTUBHAA MOpsIKA. Vcuncrenme

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

MOCTABJICHHBIX 3a7ad B MPEeAMETHON | CaMOCTOATC/IbHAS pabora MIPEANKATOB.

06J1aCTH B paMKax BBIOPaHHOTO mpoguirs. | 00yJaroInXCs,

CryneHT BiaeeT TEXHOJOTUSMU OLEHKH | [IOATOTOBKA H cava

5()eKTUBHOCTH aNrOPUTMOB; HABBIKAMH | POMEKYTOTHOM

JI0Ka3aTeabCTBa KOppeKTHOCTH | aTTECTalluH.

QITOPUTMOB; HABBIKAMH  [POU3BOJUTH

AITOPUTMU3ALIUIO, HO JIOTTYCKaeT

HE3HAYUTENbHBIEC OINOKH.
Bricokuit [1K-10.3. Crynent BIazeeT | JIEKIIMOHHBIE u Pa3nen 1. Hcuucnenue | Tekymud KOHTPOIb
YPOBEHD KOHIENTYaJIbHO-TTIOHATHITHBIM TMPAKTUYCCKUE BBICKA3bLIBaHUH. — YCTHBIA  OmpOC,

anmnapaToM, Hay4HLIM SI3BIKOM 3aHATHA, paboTa B Paznen 2. Jloruka | xonrponsHas

Y TEPMUHOJIOTHEH. MaJlbIX I'PYyIIIax, MPEIMKATOB MEPBOTO | paGora.

BrnaneeT HaBbIKAaMM NOCTAaHOBKM 3ajauy; | HTHTCPAKTHBHAA HopsiKa. VlcunceHie

HaBBIKAMH paboThI c JIEKOKA, TUCKYCCHA, | Pasnen

OuodaMorpapuIECKUMU ycTounnKamy | CAMOCTOATENbHAA PAOOTA | ppeuKaToB.

uEOpMALMA;  HaBbIKAMH  peluenus | OOydalommxcs,

NOCTABJIEHHBIX 3agad B mpeameTHoi | TOATOTOBKa M Caaqa

00J1aCTH B paMKax BBIGPAHHOTO mpoduis. | TPOMEKYTOTHOH

aTTECTaIUH.

CTyneHT BIajeeT TeXHOJIOTHIMHU OIEHKH
() PEKTUBHOCTH ANTOPUTMOB; HaBBIKAMH
JI0Ka3aTesIbCTBA KOPPEKTHOCTH
aJTOPUTMOB; HaBbIKAMH MPOU3BOJIUTH




AJITOPUTMHU3AIHUIO.




2. IEPEYEHb OLIEHOYHBIX CPEJICTB’

Tabnuna 3
Ne | HaumeHnoBanue | XapakTepUCTHKA OLICHOYHOT'O CPEICTBA [IpencraBnenue onieHoyHoro cpeactsa B POC
OLIEHOYHOTO
cpeacrsa
1. YcTHBIN onpoc CpencTBo KOHTPOJSI yCBOEHHs y4eOHOTOo Marepuaia TeMbl, pasznena | Bompocs! mo Temam/pasienaM AUCIUATUTHHE
WM Pa3/ieoB AUCIUIUIMHBI, OPraHU30BaHHOE KaK ydeOHOe 3aHiITHE B
BHJIe cOOeCe0BaHMUS IPEI0IaBaTeNs ¢ 00yJArOIIIMMHUCS.
2. KoutposnbHas CpelcTBO MPOBEPKU YMEHUM MPUMEHSTH MOTYyYEHHbIE 3HaHUs 1)1 | KOMIUIEKT KOHTPOJIbHBIX 3alaHui 110 BaprUaHTam
pabota pelIeHus 3a/1a4 ONMPENEIECHHOTO TUIIA 10 TEME WIIH Pa3Aeiy

3. OIIUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIUM

OI_IeHI/IBaHI/Ie pe3yJIbTaTOB 06yquI/151 o JAUCHUIIINHE «MaTemMaThKay OCYHICCTBIIACTCA B COOTBETCTBUU C ITonmoxxenueM o TCKYLIEM
KOHTPOJIC YCIICBAEMOCTU U HpOMC)KyTO‘-IHOﬁ aTTeCTallun 06yqa10mﬂxc;1.

[IpenycMOTpeHs! clieyromune BUAbl KOHTPOJIS: TEKYIIUH KOHTPOIb (OCYIIECTBIEHNE KOHTPOJIS BCEX BUIOB ayIUTOPHOIN U BHEAYAUTOPHOMN
JeSITeIbHOCTH 00Y4arOILErocs ¢ IeJbI0 MOIY4YEeHUs IEPBUYHON HHPOPMAIMH O XO/€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIUILIUHBL) U
IIPOMEXKYTOYHAs aTTeCTalks (OLIEHUBAETCS YPOBEHD M KaU€CTBO IMOATOTOBKH 110 AUCLHUIIIMHE B LIEJIOM).

ITokazaTenu u KpUTCpHUU OLICHUBAHUA KOMHCTGHHHP’I, q)OpMI/IpyeMBIX B IIpoHecCe OCBOCHU JaHHOM JUCHUIIIIMHBI, OINMCAHBbI B Tabm. 4.

Tao0mnua 4.

5 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa60qen nporpaMmbl JaHHOU JUCHUTUIAHBI.




Kon YpoBeHb OCBOCHHUS Nunukaropel Kputepuu onieHnBaHus pe3yabTaToOB 00yUeHHUS
KOMIIETEHIIUU | KOMITETCHIIUH AOCTHIKCHUA
KOMIIETEHIINH
11K-10 3Haer
Henocratounsrii yposens | [7K-10.1. He 3naem 3nauumenvHou uacmu mamepuana Kypcd, He CHOCOOEH CAMOCMOAMENbHO
OneHka «He3auTeHo». 8b10€151Mb 21AGHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.
basosblit ypoenb Ouenka | [7K-10.1. 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00OHAKO UCNbIMbl8Aem
«3a4TEHOY. 3ampyOHeHUs 8 €20 NPUMEHEHUU.
Cpennuii ypoBeHb 11K-10.1. 3Haem ocHO8HYIO uacmb mamepuanra Kypcda, CNocobeH NpUMeHUmdv U3YYeHHbll
OrneHka «3auTeHo». Mamepuan HAa NpaKkmuke, UCNbIMbIEAEN He3HAYUMENbHble 3aMpPYOHeHUsl 6 peuleHUU
npogheccuoHatbHbiX 3a0au.
Bricokwuit ypoBenbs Onenka | /7K-10.1. Iloka3zvleaem 2nyboKoe 3HaHUE U NOHUMAHUE MAMepUuand, CnocobeH npumMeHums
«3a4YTCHOY. U3YYEHHBIU MAmepuan Ha NPaKkmuke.
YMmeer
bazoBblit ypoBeHb 11K-10.2. Ymeem e6ocnpouzsecmu me memee 50 % ocHosHO20 mamepuanra Kypca, O0OHAKO
ucnsimvleéaem 3ampyOHeHuUs: NPU peteHuu NPaKmu4eckux 3a0au.
Cpennuii ypoBeHb 1TK-10.2. Ymeem pewamsv cmanoapmmuvie npogheccuonanvHvie 3a0auu ¢ npuMeHeHuem
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHbLe 3aMPYOHEHUS 8 peulenuU 3a0ay.
Bricokuii ypoBeHb 11K-10.2. Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ NpPUMeEHeHUeM
NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yO0Koe 3HaHUue U NOHUMAHUue Mamepuand, cnocobex
peuwiums 3a0ay4y npu usMeHeHuu GopmyIuposKu.
Bnaneer
ba3oBslIil ypoBeHb 11K-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

11K-10.3.

Cmydenm 6nadeem 3HAHUAMU B6CE20 U3YYEHHO2O MAMepudnd, 61daoeen HAGbIKAMU
NOCMAHOBKU 3a0ayu, HABbIKAMU pabomsl ¢ OubIUOSPAPUUECKUMU UCMOYHUKAMU
UHpopMayuu; HABLIKAMU PeUeHUss NOCMABIEHHbIX 3a0ay 8 NPeOMemHOU 0b1acmu 8

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

Bricokuii ypoBeHb

11K-10.3.

C600600HO  61a0€em  HABbLIKAMU NOCMAHOBKU  3a0auu; HABbIKAMU pabomwvl ¢
oubIUOCpaghuecKuUMU UCTOYHUKAMU 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. Metoauyeckue MaTepUaJibl, ONpeAeA0lue NpoueaypPbl OLeHUBAHUS
pe3yJbTATOB 00y4YeHMSsI
3ananus B gopme yCTHOIO ompoca:
VYCTHBI ONpOC MCIONB3YyeTCs Ui TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OOYyYaromuXcs 10
JTUCIUIUIMHE B KayecTBE NPOBEPKU pE3yJbTaTOB OCBOeHHUs Mmarepuana. Kaxaomy cryaeHty
BBIJIA€TCSl CBOM COOCTBEHHBIH, Y3KO c(hopMynrpoBaHHBINH Borpoc. OTBET 0JIKEH ObITh YETKUM U
KpPaTKHM, COJEp)KalllUM BCE OCHOBHBIE XapaKTEPUCTHUKH OIMCHIBAEMOrO MOHATHA. B cBoeM
OTBCTC CTYACHT OOJDKCH IIOKAa3aTb YMCHHA IHPOCICKHBATL NPUYUMHHO-CICACTBCHHBIC CBA3U U

HaBBbIKHN paccymneHHﬁ H A0Ka3aTcJIbCTBA.

KonTpoabHas padora

Cpe,I[CTBO IIPpOBCPKHU YMGHI/Iﬁ IMPUMCHATDH ITOJYUCHHBIC 3HAaHUA JIS1 pCHICHUA 3a/1a4
ONPCACIICHHOI'O TUIIA I10 TCME WJIN Pa3aCITy

5. MaTepuanbl 11 NpOBeAeHUs TEKYIero KOHTPOJISl U MPOMEKYTOYHOM
arrecTanun

3aganus B popme ycTHOro onpoca Uro
TaKoe aJITOPUTMBI.

1) [TpuBenute peaabHble IPUMEPHI 3a/1a4, B KOTOPHIX BO3HUKAET MOTPEOHOCTH B
COPTUPOBKE UJTM BBIYUCIICHUU BBITYKIOW 000IOUKH.

2) Kakumu emé napameTpaMu, KpOMe CKOPOCTH, MOKHO XapaKTEpPU30BaTh aJrOPUTM
Ha MpaKkTUKe?

3) Bri6epuTe 0jHy U3 BCTpEUaBIINXCS BAM paHEe CTPYKTYP JaHHBIX U OMUIINTE €€
[IPEUMYILECTBA U OTPAHUYECHUS.

4) Uto ob6miero Mexy 3agadeii 00 onpeneneHuu KpaTyaliinero myTy U 3a1a4yei o
KoMMUBOsDKepe? Uem oHu pa3nuyaroTcs?

5) Cdhopmynupyiite 3a1a4yy, B KOTOpOi HEOOX0AUMO TOJIBKO HAWIIyUIlIee pPELICHHUE.
Chopmynupyiite Taroke 3a1ady, B KOTOPOH MOKET ObITh MPUEMIIEMBIM pPEIIEHHUE, JOCTATOUYHO

0JIM3KO0€ K HaUIy4IlIeMy.

AJIFOpHTMbI KaK TE€XHOJI0I'us.

1) [TpuBenute mpuMep MPUIOKEHUS, AJI1 KOTOPOTO HEOOXOAMMO aITOPUTMUYECKOE
HaIOJIHEHUE Ha YPOBHE NMPUIIOKEHHUH, 1 00CyIuTe GYHKIIMH 3TUX aJITOPUTMOB.

2) [Ipeanonoxum, Ha OTHOM M TOM K€ MAIIMHE IPOBOJMUTCS CPABHUTEIBHBIN aHAIN3
peanu3anuii JIByX aJIrOPUTMOB COPTHUPOBKH, paOOTAIOIMMX BCTAaBKOW W chausHueM. Jlis
COPTHPOBKH N DJIEMEHTOB BCTABKOH HEOOXOAMMO 8n? mIaroB, a JJisi COPTUPOBKH CIHSHHEM —
64n lg n waroB. IIpy kKakoM 3HA4YEeHHWU N BpeMs COPTHUPOBKM BCTABKOM IMPEBBICHT BpeMs

COPTUPOBKH CIUSHUEM?



3) [lpy kakOM MUHUMAJbHOM 3HAUEHHH N AITOPHTM, BpeMsi pabOThl KOTOPOTO
onpeaensercs Gopmynoir 100n2, paboTtaer ObICTpee, YeM aITOPHUTM, BpeMs pabOTHI KOTOPOTO

O . .
BBIpA)KAETCs Kak 2, ecIi 00a airOpuTMa BBHIOJTHAIOTCS HA OJHOM M TOM )ke MaruHe?

CopTupoBKa BCTABKOM.
1) Hcnonb3ys puc.2.2 B KadecTBe 00pasiia, MPOULTIOCTPUPYITE padoTy MPOIEayphI
Insertion-Sort mo coprupoBke maccuBa A = <31,41,59,26,41,58>.
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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-

CTBYIOWMX WieMeHTOB. YacTi (a)-(1) HTOro pHCYHKa COOTBETCTBYIOT HTepaLMam umkia for » crpokax 1-8
ncenaokona. B kaxaoil MTCpauMK HCpHBI KBAAPATHK CONCPXRHT IHavenne xuosa w3 Al)], kotopoe cpas-
HHBACTCA CO IHAYCHMAMM CCPLIX KBAAPATHKOS, PACHOIOKCHMLIX C/ICBa OT Mero (CTpoka nceaaokoaa 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 OTCOPTHPOBAHHOIO MACCHBA.

2) Ilepenumute npoueaypy Insertion-Sort 11 COPTHPOBKH B HEBO3PACTAIOIIEM
HOPSIIKE BMECTO HEYOBIBAIOILIETO.

3) PaccmoTpuM 3a1auy MOHUCKA.
Bxon. I[MocnenoBarenbHOCTh U3 N uncen A = < ai, Az, ..., n > ¥ 3HaUeHHUE V. BBIxo.
Wupexc i, Takoit, uro v = A[i], unu cnennansHoe 3Hadenue NIL, eciu v B A
OTCYTCTBYET.
CocTaBbTe MCEeBIOKO/ TMHEHHOT0 TTOUCKA, IPH pabOTE KOTOPOTO BHITIOIHSAETCS
CKaHUPOBAHHE TTOCIIEAOBATEIHHOCTH B TIONCKAX 3HAYCHUS V. JlOKa)KUTE KOPPEKTHOCTh

aJTropUTMa C IOMOIIBI0 MHBAPUAHTHOCTH IIUKJIA. Y OeIUTECh, YTO BHIOPAHHBIM
WHBApUAHT IIMKJIA YIOBJIETBOPSET TPEM HEOOXOIUMBIM YCIOBHUSIM.

4)  PaccmoTpuM 3a7ady CIIOXKEHHUS JABYX N-OMTOBBIX IBOMYHBIX [EJIBIX YHCE,
XpaHsImxcs B N-2IeMeHTHBIX MaccuBax A u B. CyMMy 3TuX IByX 4ncesl HEOOXOAMMO 3aHECTH
B 1Bon4HOM popme B (N+1)-3mementHsiii MmaccuB C. [IpuBeante cTporyio GopMyIupOBKY
3a/1a4d U COCTABbTE MICEBIOKO/ IJIsl CIOKEHHUS ITUX JIBYX YHCEIL.

AHaJIU3 aJIrOpuTMOB.

1) Bsipasure pyukmuio 3/1000 — 100n2 — 100n + 3 ©-0603HaUEHHSAX.

2) PaccMOTpUM COPTHPOBKY AJIEMEHTOB MaccuBa A, KOTOPasi BBITIOIHSACTCS CIIETYFOLTHM
obpazom. CHauvasna onpeesieTcss HAMMEHBIIUHA YJIEMEHT MaccuBa A, KOTOPBIT
CTaHOBUTCS Ha MecTo AeMenTa A[1]. 3atemM npou3BOANUTCS TOUCK BTOPOTO



HAMMEHBIIIETO DJIEMEHTA MacCUBa A, KOTOPBI CTAHOBUTCS Ha MecTo dteMeHTa A[2].
DTOT mpolecc MpooKaeTes s NepBhIX N-1 snemeHToB MaccuBa A. 3anuiiure
TIICEB/IOKOJT 3TOTO AJITOPUTMa, H3BECTHOTO KaKk COPTUPOBKA BRIOOPOM (selection sort).
Kakoii nHBapHaHT LMKJIA COXpaHsaeTcs AJist 3Toro anroputma? Ilouemy ero 10cTaTo4HO
BBITIOJIHUTD JIJIS1 IEPBBIX N-1 3J1eMEeHTOB, a He It BCeX n AjieMeHTOB? OnpenenuTe Bpemst
paboThl aIropuTMa B HAWJIYUIIEM M HAUXYAIIEM CIIy4asiX U 3alUIINTE €ro B
®0003HaYCHUSIX.

3) BHOBB 00paTHUMCS K aJIrOPUTMY JHHEHHOTO IMOKCKa (CM. COPTHPOBKA BCTaBKOi 3). Jlist
CKOJIBKMX 3JIEMEHTOB BXOJHOW IOCIIEA0BATEIBHOCTH B CPEHEM HYKHO IIPOU3BECTU
IIPOBEPKY, €CJIU MPEATIONATAETCS, YTO BCE JIEMEHTHI MAaCCUBA C PABHOI BEPOSITHOCTHIO
MOTYT UMETh UCKOMOe 3HaueHne? UTo mpoucxoaur B HauxyaueM ciydae? Yemy paBHO
BpeMsl pa0OThI aITOPUTMA JTHHEHHOTO TIOUCKA B CPETHEM U B HAMXY/IIEM cliydasx B O-
0003HaYeHUSIX ?

Ob6ocHyiiTe CBOI OTBET.

4) Kakum 00pa3oM MOKHO MOJU(PHUIIMPOBATH TOUTH KaXKJIbIi aJITOPUTM, YTOOBI OJTYIUTh
ONTUMAJILHOE BpeMsI padOThl B HAUTYYIIEM Cily4ae?

Pa3pa0dorka aJiropuTmMos.

1) Hcnosp3ys B kadecTBe 00pasia puc 2.4, NpOWLTIOCTPUPYITE paboTy anropurMa
COPTUPOBKHM CIMSIHUEM JJid 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) TlepenumuTe npoueaypy Merge Tak, 4TOObI B HEel HE UCIIOJIb30BATIMCH CUTHAIBHBIC

3HadueHUs. CHTHAJI0M K OCTAaHOBKE AOJIKCH CIIY>XKUTB TOT (1)3.KT, YTO BCE AJIEMEHTHI MaccuBa L



3)

4)

5)

6)

7)

1)

2)

3)

4)
5)

6)

M MaccuBa R ckonmupoBaHbl 00paTHO B MacCuB A, MOCJIE Yero B 3TOT MaCCUB KOMUPYIOTCS
AJIEMEHTBI, OCTABIIMECS B HEITYCTOM MACCHBE.

Bocnone3yiiTecb METOIOM MaTEMAaTUYECKOM HHIYKIIUH JUUIS I0KA3aTeIbCTBA TOT0, UTO,
Korza N sBJISETCS TOYHOU CTENEHbIO 2, PELIEHUEM PEKYPPEHTHOI'O COOTHOLIEHUS

2, ecjiu n=2

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

CopTupoBKYy BCTaBKOM MOKHO MPEICTABUTH B BIJIE PEKYPCUBHON MOCIIEIOBATEIILHOCTH.
YroOsl oTcopTHUpOBaTh MaccuB A[1 .. n], cHadana Hy)KHO PEeKYpPCHBHO OTCOPTHUPOBATH
maccuB A[1..n — 1], mocie 4ero B 3TOT OTCOPTUPOBAHHBIN MACCHB IIOMEIIACTCS IIEMEHT
A[n]. 3anummTe peKyppeHTHOE ypaBHEHHE U1l BpEMEHH PabOThl TOW PEKYPCUBHOW BEPCUU
COpPTUPOBKH BCTABKOM.

BosBparasich k 3aaue moucka (CM. COpPTUPOBKA BCTaBKOH 3), HETPYJHO 3aMETUTh, YTO €CITU
MIOCJIEIOBATENBHOCTh A OTCOPTHPOBAHA, TO MOKHO CPAaBHUTH 3HAUCHHE CPEIHETO DIIEMEHTA
ATOH MOCIIEAOBATENFHOCTH C UCKOMBIM 3HAYCHHUEM V U CPa3y UCKIIOYHUTH TOJIOBUHY
MOCIIeI0BATEIbHOCTH U3 JAalbHElIIero paccMoTpenus. bunapuslit nouck (binary search) —
3TO aJITOPUTM, B KOTOPOM Takas IMpoleaypa MOBTOPAETCS HEOJHOKPATHO, YTO BCAKHIL pa3
MPUBOJUT K YMEHBIIICHUIO OCTaBIICHCA YaCTH MOCIIE0BATEILHOCTH B JBa pa3a. 3aluIInuTe
MICEBOKO]] aJITOPUTMA OMHAPHOTO TIoUCKa (JTHO0 UTepaTHBHBIN, JINOO PEKYPCUBHBIN).
Jlokaxkute, 4To BpeMs pabOTHI ATOr0 AIrOpUTMa B HAUXy/IIeM ciaydae coctanisier 0 (lgn)

3ameTuM, uTo B ukie while B ctpokax 5-7 npouenypsl Insertion-Sort B pazaene 2.1 ans
CKaHMPOBaHHUs (B 00paTHOM MOPSIIKE) OTCOPTUPOBAHHOTO noamaccuBa A[1..j — 1]
UCIIOJIb3YETCSI IMHEHHBIA TOUCK. MOXKHO JIM MCIOIb30BaTh OMHAPHBIN MOUCK (CM. YIp.
2.3.5) BMecTO JIMHEIHOT0, YTOOBI BpeMs paboThI 3TOT0 AIrOPUTMA B HAUXY/IILIEM Cliy4yae
yIy4IIAIOCH U CTallo paBHBIM O (n 1g n).

PazpaOoraiiTe anroputm co BpemeHeM paboTsl O(n Ig n), KOTOpHIi 1711 3a1aHHOTO
MHO>KECTBA S M3 N LEJBIX YHCEN U JPYroro LEeI0ro YHCia X ONpeessieT, UMEIOTCS JIH BO

MHOECTBE S J[Ba JIEMEHTa, CyMMa KOTOPBIX paBHA X.

AcuMnTOTHYECKHE 0003HAYCHHUS.
[Tycts f(n) u g(n) — acUMOTOTUYECKH HEOTPHULIATENIbHBIE (YHKINU. JJoOKa)KuTe ¢ TOMOIIBIO
6azoBoro onpezaencaus 0-o603HaueHwmit, uro max(f(n), g(n)) = 0(f(n) + g(n)).

IToxaxxure, 4TO IS JIFOOBIX JIEHCTBUTENLHBIX KOHCTAHT A U b, rae b > 0, BEIIOIHIETCS
cootHouienue (n + a)b = 0(nb).

[MosicauTe, MOYEMy yTBEpIKACHHE «BpeMs pabOThI anroputMa A paBHO kak MUHHUMYM O (n?)»
JIMIIEHO CMBICTIA.

CripaBeyIMBBI T COOTHOLIEHUs 21 = 0(27) n 22n= 0(21)?

Jokaxwure, 4To /st 00X 1BYyX GyHKuui f(n) u g(n) met umeem f(n) = ©(g(n)) torna n
TOJIbKO TorAa, koraa f(n) = 0(g(n)) u f(n) = Q(g(n)).

Jlokaxure, 9To Bpems paboThl anroputma paBHo 0(g(n)) Torma u TOIBKO TOT/IA, KOT/Ia €T0
BpeMs paboThI B HauxymeM cirydae pasHo 0(g(n)), a B Hanmyumem - Q(g(n)).



7) JHoxkaxwure, uto MHOXKECTBO 0(g(n)) N w(g(n)) sBIAETCS MyCTHIM.

CranaapTHble 0003HA4YeHHMS U YACTO BCTPeyarommecs (PyHKIMH.
1) Tlokaxwure, uto ecnu pyHkuun f(n) U g(n) MOHOTOHHO HEYOBIBAIOLIHE, TO TAKOBBIMU
xe sBisitorest u pyakuuu f(n) + g(n) u f(g(n)), a ecau Bnodasok f(n) u g(n)
HEOTPHUIIATEIILHBI, TO MOHOTOHHO HEyOBIBatollei siBnsiercs U pynkus f(n) - g(n).

2) Jlokaxute ypaBHeHHE aloshc = clogba,

3) Hoxaxwute ypaBHenue lg(n!) = 0(n lg n). JJokaxure taxxke, uto n! = w(2") un! =
o(n")

4) Joxaxure, uto u3 k In k = @(n) eirekaer k = 0("/In n)/

Kontpomupyemsie komnerennuu: [1K-10
Oyenka KomMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmeuu ¢ maoauyet 4.

Kounrpoabnas padora
3agaua 1

Hwke npuBeaeHa tabiuiia, CTPOKH KOTOPOH COOTBETCTBYIOT PA3IUYHBIM (DYHKIIUAM
f(n), a croynOIel — 3HAYCHUSM BpeMeHH 1. 3amoaHuTe TabIMIy MaKCHMAITLHBIME 3HAYCHUSIMU N,
JUIsl KOTOPBIX 3a/1a4a MOXKET ObITh PEIICHA 3a BpeMs t, ecliu mpe/rnoiaraeTces, 4To Bpemst paboThl
QITOPUTMA, HEOOXOIMMOE TS PEeUICHUS 3a7auH, paBHO f (1) MUKPOCEKYH/I.

Cexynma | Munyta Yac Jenb Mecsu Ton Bek

logn

Vn

n

nlogn

nz2

n3

2n

n!

3agaua 2 PaccmoTpuTe COpTUPOBKY N 3JIEMEHTOB
MaccuBa A, KOTOpasi BBITIOTHSIETCS cleayonmm oopasom. CHavana onpeaenseTcs HAMMEHbIINN
AJIEMEHT MaccuBa A, KOTOPBIN CTaBUTCS Ha MeCTO ieMeHTa A[1]. 3aTeM TpOU3BOAUTCS TIOUCK
BTOPOT'0 HAMMEHBIIIETO AJIEMEHTAa MacCHBa A, KOTOPBII CTaBUTCS Ha MECTO dJieMeHTa A[2]. DToT
MPOLECC MPOAOJKUTCS JJIsl IEPBBIX n-1 3€MEHTOB MaccuBa A. 3aUIINTE MCEBAOKO 3TOTO
ITrOpUTMa, U3BECTHOTO KaK copmuposra gvloopom (selection sort). Kakoit ”HBapUaHT ITUKIA
coxpansieTcs Juist oToro anroputMa? [Touemy ero 1ocTaToOYHO BBITTOJHUTH IS IEPBBIX n-1
AIIEMEHTOB, a He JJIs BceX n 35eMeHToB? Omnpenenute BpeMs padoThl alropuT™Ma B HauIydIleM U

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



3agaya 3 PaccMoTpuTe COPTUPOBKY N 2JIIEMEHTOB
MaccuBa A, KOTOpasi Ha3bIBAC€TCA COpMUpPO8Ka 6cmaekoi (insertion sort). OHa HaTOMUHAET
Croco0 K KOTOpOMY MPpHOEraroT UTPOKH JIJIsi COPTUPOBKU UMEIOIIMXCS Ha pykax kapT. CHavana B
JIEBOM pyKe HEeT HU OJJHOM KapThl U BCE OHU JIeXKAT Ha cToJie pybaiikoil BBepx. Jlanee co crona
Oepercs o OJTHOM KapTe, KaKast U3 KOTOPBIX MOMEIIAETCS B HY)KHOE MECTO CpeH KapT,
KOTOPBIE HAaXOATCS B JIEBOH pyke. UTOOBI onpeieiuTh, Ky/ia HOMECTUTh OYEPEIHYIO KapTy, ee
MacThb U JIOCTOMHCTBO CPaBHUBAIOTCS C MACTBIO U JOCTOMHCTBOM KapT B pyke. [locie kaxmoro
nIara KapThl B JIEBOM pyke OyayT oTcopTupoBaHbl. [1ycTh cpaBHEHHE TPOBOAUTCS B
HAIpPAaBIICHUU CJIeBa HAIPaBO. 3aMUIINTE MICEBIOKO]] AITOPUTMa COPTUPOBKH BeTaBKo. Kakoii
WHBApUAHT [IUKJIA COXpaHSAETCs s 3TOro ainroputma? Onpeaenure BpeMs: paboThl aITOPUTMA B

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

3amaua 4

COpTI/IpOBKa BCTaBKOI MaJIbIX MAacCHUBOB B npouecce COPTUPOBKU CIUAHHUEM

HecMmoTpst Ha TO, YTO C yBEIMYCHUEM KOJIMYECTBA COPTUPYEMBIX JIEMEHTOB BPEMsI COPTHUPOBKHU
METO/IOM CIIHMSHHIA B HAUXYJIIIEM cliydae pacteT kak ©(n lgn) , a BpeMs cOpTHPOBKHU BCTaBKOM —
Kak 0(n?2), 6maromaps MOCTOSTHHBIM MHOYKHTEISIM Ha TIPAKTHKE JJIsl MAJIBIX Pa3MEpoB 3a/1a4 Ha
OOJIBIIMHCTBE MAIIMH COPTHPOBKA BCTABKOM BHINONHsIETCs ObIcTpee. Takum 00pazom, ecTh
CMBICJI UCTIOJIB30BaTh COPTUPOBKY BCTABOK B MPOIIECCE COPTHPOBKE METOJIOM CIUSHUH, KOT A
10J3a7]a4l CTAHOBATCS JIOCTaTOYHO MalleHbKUMH. PaccMoTpuTe MOM(UKaIUIO anroputMa
COPTUPOBKH CIIMSHHEM, B KOTOPOM 71/k TIOAMAaccuBOB JUIMHOM k COPTHPYIOTCS BCTAaBKOIA, TIOCIIE
4ero OHU OOBEUHSIOTCS C TOMOIIBIO OOBIYHOTO MeXaHu3Ma clusHus. Bennunna k momkna
OBITh HailZleHa B IPOLIECCE PEILICHUS 3aJauH.

a. [lokaxwure, YTO COPTUPOBKA BCTABKOW MO3BOJISET OTCOPTHPOBATH 1/ k
MOJIITOCIIeIOBaTeIbHOCTEH TMHOM K Kaxkas 3a Bpems ©(nk) B Xymmiem ciydae.
b. TlokaxuTe, KaK BBIMOJHUTE CIUSHUAE STHX MOIMOCIIEI0BATEILHOCTEH 3a Bpems O(n

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

c. Ecim Takoit Mo (UITMPOBAHHEIH alrOPUTM BBINONHsACTCA 3a Bpems O(nk + n lg("t/k))

B HAUXYAUICM CJIydac, TO 4YEMY paBHO HanOoJbIIee 3HaUeHNE K Kak q)YHKI_II/II/I OT n, AJIA
KOTOpOro MO,I[I/ICI)I/II_II/IpOBaHHHﬁ aJITOPUTM B 0-0003HaYECHHUSIX UMEET TO KE BpeMA
pa6OTLI, 4TO U CTaHAAapTHAsA COPTHPOBKA caustHueM?

d. Kaxk cnenyer BeiOupath k Ha npakTuke?

3agaya S
KoppekTHOCTB y3bIpEKOBOM COPTUPOBKHU

[Ty3bIpbKOBasi COPTUPOBKA MPECTABISET COOON MOMYISPHBIA, HO HEe 3()(hEeKTUBHBIN
AJITOPUTM COPTHUPOBKU. B €ro ocHOBE JIEXXUT MHOTOKpaTHAas IepecTaHOBKA COCEAHUX
3JIEMEHTOB, HAPYIIAIOUIUX MOPSIO0K COPTHPOBKH.

Bubblesort(A)



fori=1to A.length—1

for j = A.length downto i + 1

If A[j] < A[j - 1]

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

B 0w DN

a. Ilycts A o6o3HadaeT BeIXoA Mpoueaypsl Bubblesort(A). Jlns mokasarenscTBa
KOPPEKTHOCTH Tporieypsl Bubblesort HeoOXxoanMo 10Ka3aTh, YTO OHA 3aBEPIIACTCS U YTO

A1l < A[2] € - < A[n]

rae n = A. length. Yto emé HeoOX0AUMO JT0KA3aTh JJI TOTO, YTOOBI MTOKA3aTh, UTO
nporeaypa Bubblesort geiicTBUTETLHO BBITIOTHSIET COPTUPOBKY?

B crnenyromumx AByX 4acTsAX JTOKa3bIBAIOTCS HepaBeHCTBa (2.3).

b. Touno chopmysupyiiTe HHBapHaHT IUKIIa for B cTpokax 2-4 ¥ JOKaXUTE, 4TO OH
BBINIOJIHAETCS. J[0Ka3aTeNbCTBO JOJKHO UMETH TY K€ CTPYKTYPY J0KA3aTEIbCTBA
I/IHBapI/IaHTa UKIJI1a, KOTOpaSI paHee HUCITIOJIB30BAJIaCh B AHAJIOTUYHBIX AOKA3aTCIIBCTBAX B
JAHHOU TJIaBe.

c. C momomibio yCIOBHS 3aBEPIICHUS] MHBAPUAHTA IMKJIA, JOKa3aHHOTO B 4acTH (b),
chopMynupyiTe HHBapUaHT 1ukia for B cTpokax 1-4, KOTOPBIi MO3BOJIMII OBl 10KA3aTh
HepaBeHcTBa (2.3). Jloka3aTenbCTBO IOJDKHO UMETh TY )K€ CTPYKTYPY J0Ka3aTelbCTBa
MHBApHUaHTA LIMKJIA, KOTOpas UCIOJIb30BaJach PAHEE B AHAJOTUYHBIX JIOKA3aTEIbCTBAX B
JaHHOM TJIaBe.

d. Omnpenenute BpeMs Mmy3bIpbKOBOW COPTUPOBKH B HAUXYIIIEM CIIy4ae U CPAaBHHUTE €TI0 CO
BPEMEHEM COPTHUPOBKHU BCTABKOM.

3amaua 6
KoppektHocTs npasuna ['opuepa

Crnenyroumii pparMeHT KoJia peanu3yeTr npaBuiio ['opHepa /i BBIYMCIEHUS TOJTMHOMA

n

P(x) - Zaixl: ag +x(a; + x(az + -+ x(ap-1 + xay) ...))
i=0

JUTS 3aJJaHHBIX KOY(PUIIMEHTOB Ao, A1, A2, ... , An U 3HAYCHHS X.

1 y=0
2 for I =ndownto 0
3 y=ali+x*y

a. UYemy paBHO Bpems paboThI 3TOTO (hparmeHTa Koja npaswia ['opHepa B
\thetaobo3HaueHusX?



b. HamummTe nceBaoKo, peaau3yromuii aropuT™ 0OBIYHOTO BEIYUCIICHUS TIOJIMHOMA,
KOI'Zla KaXK10€ cllaraéMoe IOJIMHOMA BBIUUCIISIETCS OTAEIbHO. Onpenenure
ACUMITOTUYECKOE BPEMS pabOThI 3TOTO aJITOPUTMA U CPABHUTE €r0 CO BpEMEHEM pabOThI
alIropuTMa, OCHOBaHHOIO Ha npaBuie I'opHepa. ¢. PaccMoTpum ciieyronuii ”HBApUaHT
LUKJIA.

B Hauane xaxoi urepanuu mukia for B crpokax 2 u 3

n—(i+1)

y Z Ap+i+1xk

k=0

PaccMoTpuMm cymmy 6e3 4I€HOB Kak paBHYIO HYIH0. CIeIyI0 CTPYKTYpe 10Ka3aTeabCTBa
VHBApHUaHTA LIMKJIA, KOTOpask UCIIOJIb30BajJach PaHEE B JAHHOM IJ1aBe, BOCIIOJIb3YUTECH
yYKa3aHHBIM HHBAPHUAHTOM IIMKJIa, YTOOBI TTOKA3aTh, YTO 1O 3aBEPIICHUH PAOOTHl Y = >
nk =0 akXk.

d. Caenaiite 3aKiIr0ueHUE, YTO B IPUBEICHHOM ()parMeHTe KO/1a MPABUILHO BHIYHCIISACTCS
3HAUCHUE TIOJMHOMA, KOTOPBIH 3a7aeTcs KoddGuuueHtamu ao, a1, az, ..., an.

3agaya 7
WNuBepcun

[Tycts A[1..n] npeacrasisier coO0H MacCUB U3 N pa3IU4HbIX uncel. Ecim i < j u A[i] >
A[j], To mapa (i, j) Ha3pIBaeTCst UHBEpcuei A.
a. Ilepeuncnure nsaTe nHBepcuii Maccuna < 2,3,8,6,1 >.

b. Kakoii MmaccuB u3 a1ieMeHTOB MHOXKeCTBa {1,2, ..., N} CONEPKUT MAKCUMATBHOE
KOJIMUECTBO MHBEpCcUil? CKOJIIBKO MHBEPCUM B 3TOM MaccuBe?

c. Kakas cymiecTByeT B3aMMOCBSI3b MEKAY BPEMEHEM COPTHPOBKH METOJIOM BCTABOK U
KOJIMYECTBOM MHBEPCHUI BO BX0JIHOM MaccuBe? OOOCHYHTE CBOIl OTBET.

d. Pa3paboTaiiTe anroputm, OnpeIessFoiii KOTNIEeCTBO HHBEPCHIA, COICPIKALIUXCS B
IPOM3BOJILHON MEPECTaHOBKE N 3JIEMEHTOB, BpeMs pabOThl KOTOPOTO B HAUXYALIEM CiIydae
paBHo O(n lg n). (Ykazanue: MogubUIUpYyHTE aITOPUTM COPTUPOBKH CIHSIHUEM. )

Koutponupyemsie komnerenuuu: [TK-10
Oyenra KomMnemenyutl OCyWecmeasienmcs 8 Coomeemcmauu ¢ maodauyet 4.

Bomnpocsl k 3auery

Yro Takoe anropuTmsl?
ANTOPUTMBI KaK TEXHOJIOTHSL.
ANTOpUTM COPTUPOBKHU BCTaBKOM.

Moo

AHanus alropuTMa COpTUPOBKHU BCTaBKOM.



3amada COPTUPOBKH BEIOOPOM.
AHanu3 anropuT™Ma COpTUPOBKU BEIOOPOM.

5

6

7. Pa3paboTka anropurMa COpTUPOBKH CIAUSHHEM.
8 AHanu3 alropuTMa COpTUPOBKU CIIUSHUEM.

9

AcumnroTnyeckre 0003HaUCHHUS.
10. CpaBHeHUE QYHKIIHIA.

11.  3amaua nomcka MakCHMMaJbHOTO I1OJAMACCUBA.

12. Meroa MOACTaHOBKY PELICHUS PEKYPPEHTHBIX COOTHOILECHU.

13. Ananu3 anropuTma MorcKa MaKCUMaJIbHOTO IOIMACCHBA.

14.  Anropurm llltpaccena st yMHOXKEHHUSI MaTpULL.

15. 3agada o HaliMe.

16.  AHanu3 HaUXyZALIEro cliydas B 3a/1a4ye O Haiime.

17. JleMma 0 MaTEMAaTHYECKOM OKUJAHUU UHIUKATOPHOU CIIy4ailHOM
BEJIMYHHBI.

18.  Jlemma 0 MaTeMaTHUYECKOM OXHUJAAHUU KOJIMYECTBA HAMMOB.

19.  Ananu3 3agauu 0 HaliMe C TOMOIIBIO MHIUKATOPHBIX CIIy4aiHbIX
BEJIMYMH.

20.  3agaum o0 TapaepoOIINKe U MHBEPCUU MACCHBA.

21. MaccuBbl 1ocse Ci1y4aiiHON NepecTaHOBKU. JleMMa 0 paBHOMEPHOM
pacrpeiesieHuH.

22. BeposiTHOCTHBIH MOoIcYeT.

23.  Ilouck B HEOTCOPTUPOBAHHOM MAaCCHBE.

Kontpomupyemsie kommnerennuu: [1K-10
Oyenxa KomMnemenyutl OCyWecmeaisiemcs 8 Coomseemcmauu ¢ madauyet 4.
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