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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

KOMIIeTeHIHH HaumeHoBaHue pe3yJibTaTa 00y4yeHust

[1K-4 Crioco0OeH aHAIM3WPOBATh M MOJCIUPOBATh SKOHOMHYECKHE W (PMHAHCOBBIC
IPOIIECChI, OM3HEC-TIPOIIECCHl OPTaHU3AIUH C UCIIOJIb30BaHHEM MTPOIIECCHOTO U
CUCTEMHOT'O TIOJIXOJIOB JIJISl BBISIBIICHUS TIPOOJIEM U TOYEK pOCTa

[1K-4.1.BeimonHseT  CUCTEMHBIH  aHanmu3  (UHAHCOBO-XO3SHCTBEHHOMN
JeSATETbHOCTH, JIEKOMIIO3UPYST SKOHOMHUYECKHE TMOKa3aTeNH U1l BBISBICHUS
MPUYMH OTKJIOHEHUH U JUCTIPONOPLUUNA B UCTIOJIB30BAHUH PECYPCOB.
[1K-4.2.PazpabarbiBacT MOJEIN SKOHOMHUYECKUX W (PMHAHCOBBIX IPOIECCOB
(OroxeTHpOBaHUE, [IeHOOOpa3oBaHKWE) IS OLICHKU [IOCJIEACTBUI
YIIPABJICHYECKUX BO3ICHCTBUI.

[IK-4.3.Ha ocHoBe amamu3a (Bximouas SWOT) dopmupyer NpOeKTHBIC
MPEIUIOKEHUST 10 Pa3BUTHIO OM3Heca (TOYKU poOCTa), HaNpaBleHHBIC Ha
MOBBIIICHHUE €0 KOHKYPEHTOCTIOCOOHOCTH U (PMHAHCOBOW YCTOWMYHNBOCTH.

I1K-5 CriocobeH  oleHMBaThb HKOHOMHMUYECKYIO  3(P(GEKTUBHOCTb, PHUCKH U
MOCJIEICTBHSI BHEIPEHUSI HHPOPMAIIMOHHBIX CUCTEM U IIU(PPOBBIX TEXHOJIOTUH
Juis OM3Heca, MPOBOJUTH pacueThl MHBECTULIMOHHOM mpuBiekarenbHocTy IT-
IIPOEKTOB

[IK-5.1.Uccnenyer u  kimaccupuuupyer  (HakToppl  3KOHOMHUYECKOU
3QGEKTUBHOCTH M PHUCKH, BO3HMUKAIOIIME TPU BHEAPEHUH LU(PPOBBIX
TEXHOJIOTU B JIEeATEIbHOCTh SKOHOMHUYECKHX CyOBEKTOB.
[1K-5.2.BbimonHsgeT pacyeTbl KIIOUEBBIX I[OKa3aTele HWHBECTUIIMOHHON
npuBiekarenbHOCTH [T-mpoekToB C yderom oTpaciieBoi cHenupUuKd u
(akTOpPOB HEONPEETIEHHOCTH.

[1K-5.3.PazpabaTsiBaet Ou3HEC-Keichl u (¢uHaHCOBbBIE MOJIEIH,
00OCHOBBIBAIOIINE 11€1€CO00Pa3HOCTh peaIn3alMy MIPOEKTOB aBTOMAaTHU3aLlUU
YKOHOMHYECKHX 33]1a4.

KoHeuHnbIMu pe3yibTaTaMH OCBOCHMS JUCHUIUIUHBI SBJISIOTCS  C(OPMHPOBAHHBIE
KOTHUTHBHBIE JIECKPUITOPBI <«BHATh», «YMETb», «BIAIETb», PpACIHUCaHHbIE MO OTIEIbHBIM
komneTeHIusIM. PopMHUpOBaHHE JIECKPUOTOPOB MPOUCXOAUT B TEUEHHE BCEr0 ceMecTpa Io
JTarlaM B paMKaX KOHTAKTHOM paOoThl, BKIIOYAIOMIEH pa3IUYHble BUABI 3aHATHA U

CaMOCTOSITENIbHOM pabOThI, C MPUMEHEHUEM Pa3INYHbIX POPM U MeT0/10B 00yueHus (Tabmu.2).



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

Kon YpoBeHb HNuaukatopsl JnocTkeHust| Bug yaeOHbIX 3aHSTHI Kontpomupyemsie paznenst u | O1ieHOUHbIE
KOMIIETCHIINU OCBOCHUS KOMIIETEHIIAMN paboTHI, (1)0pr1 U METOBI TEMBI I[I/ICI.[I/IHJ'II/IHBIg CpCaCTBa,
KOMITETEHLIUI o0yueHus, UCIIOJIb3YEeMbIE IS
CIOCOOCTBYIOIIINE OLCHKH YPOBHA
(hOPMUPOBAHHIO cq)opMHpOBaHFOCTH
) KOMITETEHILIUH

Pa3BUTHUIO KOMIIETEHIINI

1IK-4 3naem

1
.HGKHI/IOHHLIG 3aHATHUA, TPAKTHUYUCCKUE 3aHATHUA, na60paTopHHe 3aHATHA, CAMOCTOATCIIbHAA 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 MO3IroBOoro mrypmMa u T.ﬂ.),

CHOCO6CTByIOIIII/Ie Ppa3BUTHUIO Y 06yanOIHI/IXCH HaBbIKOB KOMaHﬂHOfI pa6OTI)I, MEXKIMYHOCTHOM KOMMYHUKAIIUU, TPUHATUA pemeHHﬁ, JUACPCKUX KaUCCTB.

® HamveHoBaHKe TeMBI (paznmena) Gepercst u3 pabouet mporpaMMbl TUCITUTUTAHBL.

4
OHCHO‘{HOC Cp€ACTBO JOJIZKHO BLI6I/IpaTI>C$I C YUETOM 3aIllNIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA NUCHHUIIINHBI, HAIPUMEP:

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

«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, mnopTQoino. ..




TIK-5 Henocratounsiii | [1IK-4. CtyneHT He ciocoOeH JlexumonHbie 1 Paznen 1. Texymmuii KOHTPOJIb
YpPOBEHb NPUMEHSATH CACTEMHBIA MOAXOJ1 U NPaKTHYCCKHUEC 3aHATHS, HUcunucnenune — YCTHBIN ompoc,

MaTeMaTu4CCKUC MCTOAbI B camocTosTelbHas paboTa BBICKA3bIBAHUIA. KOHTpOJIbHAs

(Gopmanuzanum pemeHus IPUKIaIHbIX 00ydJaronuxcs, moJAroToBKa Passen 2. Jlornka pabora.

3a/1a4. U cJa4a MpoOMeKyTOUHOU NPE/IMKATOB TIEPBOTO

He 3HaeT 0a30BbIe OI0XKEHUS aTTeCTaINHN. —

(byHIaMEHTAIBHBIX Pa3/IeNioB

MaTeMaTHKU B 00beME, HEOOXOIUMOM Pasnen 3.

15 06pabOTKU MH(OPMALUHK U Hcumcnenue

aHaJIM3a JaHHBIX B PHUKJIATHON HPEANKATOB.

00J1acTH; MPUHIIAITEI K METOJIBI

MIPOBEJICHUS MCCIIeA0OBaHUN B 00IacTH

MH(OPMALIMOHHBIX CUCTEM H

TEXHOJIOTHI; TEXHUKHU TUIAHUPOBAHUS

Y MIPOBECHUS BBIYUCIUTEIBHOTO

JKCIEPUMEHTA.

CryaeHT He 3HaeT OCHOBHBIC MTOHSATHUSA

WCUYHCIJICHUI BBICKa3bIBAHUU U
MpaBuja Ae1yKTUBHOTO BBIBOJIA; A3BIK
TEOPHUH, TEOPEMBI U I0KA3aTENIbCTBA.

ba3oBslit [1K-4.1. CryneHt uMeer | JlekuroHHbIE U Paznen 1. Ucuucnenue | Texymmii KOHTPOJIb
YPOBEHb HECHUCTEMAaTU3UPOBAHHBIC 3HaHUs | IPAKTUYECKUE 3aHATHS, BBICKA3bIBAHUH. — YCTHBIN OIIPOC,

0a30BbIX MMOJOKEHUM camocTosTeNnbHas paboTa Pasnen 2. KOHTPOJIbHAS
(dbyHIaMEHTAIBHBIX Pa3/eiiOB o0yJaronuxcs, MoAroToBKa IIPEIMKATOB paborta.
MaTeMaTHKU B 00beMe, HeOOXOAUMOM | U cJlaya IPOMEXYTOYHOU TTOpSIKA. Vewtenere
JUTst 00paboTKH HHGOPMALTHH U aTTecTalluu. Paznen 3.
aHaIM3a JaHHBIX B MPUKIATHOM IIPEIHKATOB.

O6J'IaCTI/I; IMpUHIUIIaX W METOHaX
IMPOBCACHUA HCCJIeIOBaHUM B o0Oactu
HH(bOpMaLIHOHHLIX CUCTEM U
TCXHOHOFHﬁ; OCHOBHBIX ITpaBUJIaX

ACAYKTHUBHOI'O BBIBOJA.




Cpennuit
YPOBEHB

I1IK-4.1. CTyneHT 3HaeT OCHOBHOE

COACPKAHUE MaTCprajla JUCHUIIIINHBI.

CTyIeHT caMOCTOSITETTLHO BBIACIISET
TJIaBHBIC ITOJIOKCHHS B H3yYCHHOM
MaTepuare.

3HaeT 0a30BbIC TOJIOKECHHS
(byHIaMEHTAIBHBIX Pa3/IesioB
MaTeMaTUKU B 00beMe, HEOOXOJUMOM
111 00pabOTKK MHPOPMAITUH U
aHaJIM3a JaHHBIX B MPUKIIATHON
00J1acTH; MPUHIIAITHI K METOJIBI
MIPOBEICHUS UCCIICAOBAHNUN B 00JIaCTH
MH()OPMAIIMOHHBIX CHCTEM H
TEXHOJIOTUI; TEXHUKHU TUIAHUPOBAHUS
Y TIPOBEJICHUS BBIYUCIUTEIIHHOTO
IKCIIEPUMEHTA.

CTyIeHT 3HaeT OCHOBHBIC TIOHSATHS
HCYHUCIIEHUI BBICKA3bIBAHUI H
MpaBUjIa JCTYKTHBHOTO BBIBOJIA; SI3bIK

JIek1InoHHEBIE u
MPAKTUYECKHE

3aHATHA, paboTa B
MaJIbIX TpyIIax,
MHTEpPaKTHBHAS
JUCKYCCHS,
camocTosTeNbHas paboTa
0o0yyJaroumxcsi, HoJIr0TOBKa
U c/laya MPOMEKYTOYHOU
aTTeCTallUU.

JICKITHS,

Paznen 1. HUcuucnenue
BBICKa3bIBaHUI.
Paznen 2. Jloruka
MepBOTO

MpEeANKaTOB
MOPSIIKA.

pAd Ucuucnenue
Paznen
MPEINKATOB.

Tekyiuii KOHTPOJIb
— YCTHBIH O1pOoC,
KOHTpPOJIbHAS
paborta.

TEOPUH, TCOPEMBI U JIOKa3aTeIbCTBA,
HO JIOTyCKaeT He3HAUUTETIbHbIC
OLINOKH




Bricokuii [IK-4.1. CTyneHT caMOCTOSITETbHO JIek1IInoHHEBIE u Pasnen 1. HWcuucnenue | Tekymmii KOHTPOIb
YPOBEHB BBIJIETISICT IJ1aBHBIC TIOJIOKEHUS B IIPAKTUYECKUE BBICKA3bIBAHHIA. — YCTHBIH onpoc,
MU3Yy4YEHHOM MaTepHale. 3aHATHsA, paboTa B Pasnen 2. Jloruka | xontposnbHas
3HaeT 0a30BbIE MOJOKEHHUS MaJjiblX Ipymiax, NpE/IMKATOB HEPBOTO | hagora.
(byHIaMEHTAIBHBIX Pa3/IeyioB WHTEPaKTUBHAs TMEKIHL, | opsika.
MaTeMaTHKU B 00beMeE, HEOOXOIUMOM | IHMCKYCCHS, Passien 3 Hcuuncnenue
a7t 06paboTKU HHpOpMALIH I/Iv caMOCTOsITeNIbHAs paboTa [PEAUKATOB.
aHaJIM3a JaHHBIX B PUKJIAJHON 00Y4arOIIXCSI, TTOATOTOBKA
00J1aCTH; MPUHLIUIIBI U METOJIbI 1 c1aua POMEKYTOUHOI
MIPOBE/ICHUS HCCIEIOBAaHUN B 00JIACTH ATTECTALMH.
MH(POPMAIIMOHHBIX CHCTEM U
TEXHOJIOTUI; TEXHUKHU TUIaHUPOBAHUS
U IPOBEJICHUS BBIYUCIIUTEIBHOIO
9KCIIEPUMEHTA.
CTyneHT 3HaeT OCHOBHbBIC IOHATHUS
WCYHCIICHUN BBICKA3bIBAaHUM U
MpaBWJia JeIyKTUBHOTO BBIBOJIA; SI3bIK
TEOpUH, TEOPEMBI U JI0KA3aTEIbCTBA.
Ymeem
bazoBbiii [1K-4.2. CTyeHT UCTIBIThIBAET JlekunoHHbIe 51 Paznen 1. Wcuucnenune | Tekymmii KOHTPOJIb
YpOBEHBb 3aTpyJHEHUS NPU BIOOpE CTpPAaTEruu | PAKTHYSCKUE BBICKA3bIBAHUH. — YCTHBIH onpoc,
pa3paboTKu alNropuTMOB. 3aHATHA, paboTa B Paszen 2. Jloruka | xonrpomnsHas
CryneHt He ymeeT (GOpMYJIUPOBATh M | MaJIbIX TPYIIIaX, NpeIuKaToB HEPBOTO | pagora.
JI0Ka3bIBaTh HanboJee BaKHbIE WHTEPAKTHBHAS NEKIHU, | ropsiaka. "
pe3y/IbTaThl B IPUKIAAHBIX O0MACTX; | muckycens, Passien CUHCJICHUE
HPOTPaMMHO peaTH30BaTh caMOoCTOsATENbHAs paboTa MPE/HKATOB.

BBIYMCIIUTENBHBIN DKCIIEPUMEHT
ITOCPENICTBOM SI3bIKOB
MIPOrpaMMHUPOBAHUS UM C

HUCITIOJIB30BaHHUEM

00ydJaronmxcsi, MoJAroTOBKa
U c/laya MPOMEKYTOYHON
aTTeCTalUH.




CTICIIATTM3UPOBAHHBIX ITAKETOB
MPUKIAJHBIX IPOIPAMM;
pa3padaTbIBaTh AITOPUTMBI PEILICHHS
KOHKPETHBIX 3a]1au.

CTyneHT He yMEET IPUMEHSATh METOJ
PE3OITIOIIHIA JJTsI pEIICHUS TPOOIIEMBI
ACAYKIUU; TPOBOJUTH
JI0Ka3aTeIbCTBA B PAMKaXx
aKCHOMAaTHYECKHX CHUCTEM.

Cpennuii [1K-4.2 Ctynent ymeer JleknmonHbIe u Paznen 1. HUcuucnenue | Tekymuii KOHTPOIb
YPOBEHb (hopmyIMpOBaTh U JOKA3bIBATH MPaKTUYECKUE BBICKA3bIBaHUH. — YCTHBIH ompoc,
Han0oJIee BaKHBIE PE3YIbTAThI B 3aHATHS, pa60Ta B Pasnen 2. Jloruka KOHTPOJIbHAS
MPUKJIAJHBIX 0071aCTsX; NPOTPAMMHO | ManbIX TpyNTIax, IpeHKATOB MePBOTO | pagora.
peain30BaTh BHIUNCIUTEIbHBIN MHTepaKTHBHAS REKUAA, | 1orncicn
SKCIIEPUMEHT ITOCPECTBOM SI3bIKOB JHCKYCCHST : Hcunucnenue
IPOrpaMMHPOBAHHUS WU C ’ Pazzen 3.
camocTosTelbHas paboTa
HUCIIOJIb30BAaHUEM NpeAUKaTOB.
00yyJaroumxcsi, NoJAroToBKa
CIELIMAJIM3UPOBAHHBIX [1AKETOB .
U c/laya MPOMEKYTOUHOU
IIPUKJIAJHBIX IPOrPaMM;
aTTEeCTallUU.
pa3pabaTbiBaTh aJrOPUTMBI PEIICHUS
KOHKPETHBIX 3a/1a4.
CryneHT ymeeT NpUMEHSATbh METO]T
PE30IONUIA JIJIST pEeIIeHUs POOIEMbI
NeNYKLINU; TPOBOJUTD
JI0Ka3aTeNbCTBA B paMKax
AKCUOMAaTHYECKUX CUCTEM.
Beicoknii IIK-4.2. CtyneHT ymeer JlexuroHnHbIE N Paznen 1. Ucuncnenue | Texymmii KOHTPOJIb
YPOBEHb aHAJTM3UPOBATh MPHUKIIAJHYIO 3a/1a4y, | IPAKTUYECKHUE 3aHATHS, BBICKAa3bIBAHUIL. — YCTHBIH onpoc,
HaXOJUTh ONTHMAIbHBIC METOMBI €€ paboTa B MaJIbIX TPYIIIaX, Pasnen 2. Jloruka | xonrponsnas
MHTEPAaKTUBHAS JIEKLUS IIEPBOTO
peIIeHHSI. : pcc 1M, NpE/IHKATOB p paborta.
JUCKYCCHUS
Crynent ymeer GopMyIupoBaTh U y ) . TOpSIKA. .
JIOKA3bIBATH HAMOONCE BAYKHDIC caMocCTosITeNIbHas paboTa Pasren 3 CUHCJICHUE

pe3yabTaThl B MPUKIIATHBIX 00JIACTSX;

06yqa10u11/1xc;{, MoATOTOBKA

IpCaAUKaTOB.




MPOrpaMMHO pealin30BaTh
BBIUMCIUTENbHBIN SKCIIEPUMEHT
MOCPEAICTBOM SI3BIKOB
IPOrpaMMUPOBAHUS UITH C
HCII0JIb30BaHUEM
CHEIMAIM3UPOBAHHBIX ITAKETOB
HNPUKIAIHBIX IPOTPaMM;
pa3palaThIBaTh aJrOPUTMbI PEIICHHUS
KOHKPETHBIX 3aJ1a4.

CryneHT ymeeT NpUMEHATb METO/
PE3OJIOLHI JIJIs1 PEIICHUSI TIPOOIIEMBI
ACAYKIUU, ITPOBOIUTD
JI0Ka3aTeNNbCTBa B paMKax
AKCHUOMAaTU4YCCKUX CUCTEM.

" caada MpoMeEKyTC
aTTeCTanuu.

Braoeem

bazoBrrit
yYpOBEHb

[1K-4.3. CtyneHT Ha 6a30BOM ypOBHE
BJIaJIe€T HaBbIKAMU MIOCTAaHOBKU
3aJlauy; HaBbIKaMH paboThI ¢
6ubnuorpagpuuecKMMHU UCTOUHUKAMHU
UH(POPMALIMU; HABBIKAMH PEILICHHS
MOCTaBJIEHHBIX 3a/]1a4 B IPEAMETHON
001aCcTH B paMKax BbIOpaHHOT'O
npoduis; anmnapaTom J0Ka3aTeabCTBa
WUCTHHHOCTH JIOTHYECKHUX
YTBEPKICHHI; METOJaMH
JIOTHYECKOTO BHIBOJA MIPH PELICHUN
NPaKTUYECKUX 3a/1a4.

JlexuumoHnHrle "
MIPaKTUYECKHE

3aHsTHS, paboTa B
MaJbIX Tpymnmnax,
WHTEpPaKTUBHAs
JTUCKYCCHS,
camocTosITeNbHas padoTa
00ydJaronmxcs, Mo AroToBKa
U cJlada MpOMEKYTOYHOMN
aTTECTaIUH.

JICKITHSL,

Pasnen 1. Ucuucnenue

BBICKA3bIBaHUM.
2 Jloruka

IIEPBOTO

Paznen
MPEANKATOB
nopsiKa.
Pazgen 3.
MPEINKATOB.

Hcuuciaenune

Tekymuii KOHTPOJIb
— YCTHBIH 0IpOC,
KOHTPOJIbHAs
pa0ora.




Cpennuii [IK-4.3. Crynent Bnajgeet 3HaHusIMU | JIEKITMOHHBIE u Pasznen 1. Ucuucnenue | Texymmii KOHTPOJIb
YPOBEHb BCEro N3y4YEeHHOT'0 MaTepHaa. IIPAKTUYCCKHUEC BBICKA3bIBaHUM. — YCTHBIN 01IpOC,
Biianeet HaBbIKaMU MOCTAHOBKH 3aHsTHs, padoTa B Paznen 2. Jloruka | xontponbHas paGora.
3a/1a4¥; HaBbIKAMH PabOTHI C MaJlbIX Ipynmnax, IPEIUKATOB Tepeoro
OouOmMorpagIecKuMy UCTOYHUKAMH | UHTCPAKTUBHAsA JICKIHUA, | ropsika. Veu
nH(popMaIy; HaBbIKAMHU PEIICHUS AUCKYyCCHUA, Pasnen 3. HCIIeHHC
MOCTaBJICHHBIX 33J1a4 B IPEIMETHON camocTosTeNbHas padoTa HpEIHKATOB.
o0JacTu B paMKax BBIOPaHHOTO oOyuaromuxcsi, MoAroToBKa
npoduis. Y cl1a4a IPOMEXYTOYHOM
CTyneHT BiajieeT anmaparom aTTEeCTALIUH.
JI0OKa3aTelIbCTBAa HCTUHHOCTH
JIOTUYECKHUX YTBEPKICHUN; METOJaMU
JIOTUYECKOT0 BBIBOJIA IPH PEIICHUN
MPAKTUYECKHX 3a7au.
Bricokuii [1K-4.3. Crynent Biazgee1 JIeKunoHHbIe u Paznen 1. HWcuucnenue | Tekymmii KOHTPOJIb
YPOBEHb KOHIENTYaJIbHO-TTOHATHIHBIM IIPaKTUYCCKUC BBICKA3bIBaHUI. — YCTHBIN OIIPOC,
arnrnapaToM, HayYHbIM SI3BIKOM 3aHSTHs, pabOTa B Paznen 2. Jloruka | xonrponbHas paGora.
U TEPMHUHOJIOTHEIA. MaJIpIX TpyIiax, MPEUKATOB fepBoro
Brnaneer HaBLIKaMHU IOCTAaHOBKU MHTCPAKTHBHA Jexnns, IopsiAKa. M cuncleHne
3a/1a491; HABBIKAMH Pa0OTHI ¢ AMCKyccus, Paznen 3.
6u6IHOrpadIeCKIMH HCTOUHIKaMy | CAMOCTOATENbHAs paboTa TIPEeIMKATOB.

UH(POPMAIINN; HABBIKAMH PETLICHHSI
MOCTaBJIEHHBIX 3a/]1a4 B IPEAMETHON
o0JacTu B paMKax BbIOpaHHOTO
npodus.

Crynent BJIaJICET
JI0Ka3aTeIbCTBa
JIOTMYECKUX YTBEPKIACHUN; METOIaMU
JIOTMYECKOTO BBIBOJA MIPU PELICHUN

anmnaparom
HUCTUHHOCTHU

MPAKTUYCCKUX 3aaa4v.

o0yyJaromuxcs, IoAroTOBKa
U c/1aya MPOMEKYTOYHON
aTTeCTallHH.




2. IEPEYEHb OLIEHOYHBIX CPEJICTB’

Tabnuna 3
Ne | HaumeHnoBanue | XapakTepuUCTHKa OLICHOYHOT'O CPEICTBA [IpencraBnenue oneHoyHoro cpeacrsa B POC
OLICHOYHOI'O
CpencTBa
1. YcTHBIN onpoc CpencTBo KOHTPOJSL yCBOEHHs y4eOHOTO Marepuaia TeMbl, pasnena | Bompocs! mo Temam/pasienaM AUCIUATUTHHEL
HJIW PasacIoB TUCHUIIIMHBI, OPraHN30BaHHOEC KaK yqe6Hoe 3aHATHUC B
BUzie coOecen0BaHMs IPENoAaBaTelis ¢ 00yJaroIuMHCS.
2. KonTposbHas CpencTBo NMPOBEPKU YMEHUN NPUMEHSTH IOJIYYEHHbIE 3HAHUA Ul | KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH 10 BapUaHTaM
pabora peleHus 3aa4 ONpeIeNIeHHOTO THUIIa [0 TeMe MM pasfeny

3. OIIUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIU

OrneHuBaHuE pe3ynbTaToOB O0yUeHUs MO JUCIUILTHHE «MaTemMaTukay OCyIecTBIsETCS B COOTBETCTBUH ¢ [lonokeHneM o Tekyriem
KOHTPOJIC YCTIEBAEMOCTH U TIPOMEKYTOYHOM aTTeCTAIMK 00yUJarOIIUXCS.

[IpeaycMoTpeHs! creayroniie BUAbl KOHTPOJIS: TEKYIIUNA KOHTPOJIb (OCYIIECTBIEHNE KOHTPOJIS BCEX BUIOB ayJAUTOPHON U BHEAYIUTOPHOM
NESTeTFHOCTH 00YUaroIIerocs C 1eJIbI0 TOJMyYeHUsI IEPBUYHON HH(OPMAIIUU O XO/I€ YCBOSHUS OT/ACIBHBIX JIEMEHTOB COJICPKAHUS JTUCITUTIIIMHBI) U
MIPOMEXKYTOUHAsI aTTeCTalMs (OLIEHUBAETCS] YPOBEHb U KAU€CTBO MOJATOTOBKH IO AUCLMILIMHE B LIETIOM).

ITokazaTenu u KpUTCpHUU OLICHUBAHU KOMHCTGHHHP’I, q)OpMI/IpyeMBIX B IIpoHecCce OCBOCHU JaHHOM JUCHUIIIIMHBI, OIMMCAHLI B Tabm. 4.

Tao0mnua 4.

5 o o
VKa3pIBaloOTCS OLICHOYHBIC CPEACTBA, IPUMCHACMBIC B XO01€ pC€aiu3allun pa6oqen nporpaMmbl JaHHOU JUCIHUILIAHBI.




Kon YpoBeHb OCBOCHHUS Nunukatopel Kputepuu onieHrBaHus pe3yabTaTOB 00yUEeHHUS
KOMIIETEHIIUU | KOMITETCHIIUH AOCTHIKCHUA
KOMIIETEHIINH
1IK-4 3Haer
1IK-5 Henocratounsrii yposens | [7K-4.1 He 3naem 3nauumenvHou uacmu mamepuana Kypcd, He CHOCOOEH CAMOCMOAMENbHO
OrneHka «He3auTeHOY. IIK-5.1. 8b10€151Mb 21AGHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuaie OUCYUNTUHDBL.
bazosblit ypoBenb Ouenka | [7K-4.1 3naem ne menee 50 % ocnoenoco mamepuana Kypca, 00OHAKO UCNbIMbl8Aem
«3a4YTCHOY. I1IK-5.1. 3ampyOHeHUsL 8 €20 NPUMEHEHU.
Cpennuii ypoBeHb 1IK-4.1 3Haem ocHO8HYIO uacmb mamepuanra Kypcda, CNocobeH NpUMeHUmdv U3YYeHHbll
OrneHka «3auTeHo». IIK-5.1. Mamepuan HAa NpaKkmuke, UCNbIMbIEAEN He3HAYUMENbHble 3aMpPYOHeHUsl 6 peuleHUU
npogheccuoHatbHbiX 3a0au.
Bricokwuit ypoBens Onenka | [7K-4.1 Iloka3zvleaem 2nyboKoe 3HaHUE U NOHUMAHUE MAMepUuand, CnocobeH npumMeHums
«3a4TEHOY. TIK-5.1. U3YUEHHBIU MAmepual Ha NPaKkmukxe.
YMmeer
bazoBblit ypoBeHb 1IK-4.2 Ymeem e6ocnpouzsecmu me memee 50 % ocHosHO20 mamepuanra Kypca, O0OHAKO
I1IK-5.2 ucnvimvleéaem 3ampyOHeHUs: NPU peteHu’ NPaKmu4eckux 3a0au.
Cpennuii ypoBeHB IIK-4.2 Ymeem pewamsv cmanoapmmuvie npogheccuonanvHvie 3a0auu ¢ npuMeHeHuem
IIK-5.2 NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHbLe 3aMPYOHEHUS 8 peulenuU 3a0ay.
Bricokwuii ypoBeHb 1IK-4.2 Ymeem pewamv cmanoapmmusie npogeccuonanvuvie 3a0auu ¢ NpPUMeEHeHUeM
IIK-5.2 NOJIYYeHHbIX 3HAHULL, NOKA3bleaem 21yO0Koe 3HaHUue U NOHUMAHUue Mamepuand, cnocobex
peuwiums 3a0ay4y npu usMeHeHuu GopmyIuposKu.
Bnaneer
ba3oBslIil ypoBeHb 1IK-4.3 Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU NOCMAHOBKU 3A0AYU; HABLIKAMU pabOmMbl C
I1K-5.3 oubnuozpaghuyeckumMu UCMOYHUKAMU UHPOPpMAaAYyUU, HABLIKAMU peuleHUs HOCMABIEHHbIX

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-4.3
1IK-5.3

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

1IK-4.3
1IK-5.3

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  aneOpumMo8;,  HABLIKAMU — OOKA3AMENbCMBA  KOPPEKMHOCU
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 IIPOBECPKU }’MeHI/Iﬁ IIPUMCEHATH IIOJYUCHHBIC 3HAHWA JJIA pCIICHUA 3a1a4
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 mapameTpaMu, KpoMe CKOPOCTH, MOKHO XapaKTepPH30BaTh aJrOPUTM
Ha MpaKTUKe?

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) Cdopmynupyiite 3a1a4y, B KOTOPOl HEOOXOIUMO TOJILKO HAWITyUIlIee PEIIeHUE.
CdopmynupyiiTe Takke 3aaqy, B KOTOPOH MOXKET ObITh MPUEMIIEMBIM PEIICHHE, JOCTATOYHO

0JIM3KO0€ K HaUIy4IlIeMy.

AJIFOpHTMbI KaK T€XHOJI0I'u.

1) [TpuBenuTe mpuMep NPUIIOKEHUS, AJI1 KOTOPOrO HEOOXOAUMO alIrOpPUTMUYECKOE
HaIOJIHEHUE Ha YPOBHE NMPUIOKEHUM, U 00cyauTe QYHKIIUU 3TUX aJlTOPUTMOB.

2) [Ipeanonoxum, Ha OTHOM M TOM K€ MAIIMHE IPOBOJMUTCS CPABHUTEIBHBIN aHAIN3
peanu3anuii JIByX aJIrOPUTMOB COPTHUPOBKH, paOOTAIOIMMX BCTAaBKOW W chausHueM. Jlis
COPTHPOBKH N DJIEMEHTOB BCTAaBKOH HEOOXOAMMO 8n? miaroB, a JJisi COPTUPOBKU CIHSTHHEM —
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)KAETCst Kak 2, eci 00a airOpuTMa BBIOJTHSAIOTCS 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) PaccmoTpuMm 3a1auy MOHUCKA.
Bxon. I[MocnenoBarenbHOCTh U3 N uncen A = < ai, az, ..., n > ¥ 3HaUeHHE V. BBIXo.
Wupexc i, Takoit, uro v = A[i], uinu cnennansHoe 3Hadenue NIL, eciu v B A
OTCYTCTBYET.
CocTaBbTe MCEBIOKO/ TMHEHHOTO TIOUCKA, TPH PabOTE KOTOPOTO BHIMOIHIETCS
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 CIIOKEHHUS JABYX N-OMTOBBIX TBOMYHBIX LEJIBIX YHCET,
XpaHsImxcs B N-2IeMeHTHBIX MaccuBax A u B. CyMMy 3TuX IByX 4ncesl HEOOXOAMMO 3aHECTH
B 1Bon4HOM popme B (N+1)-3mementHbiii MaccuB C. [IpuBeante cTporyio GopMyIupOBKY
3a/1a4d U COCTABbTE NICEBIOKO JJIsl CIIOKEHHUS 3TUX 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 MpoAoHKaeTcs A7s NepBbiX N-1 snemenToB MaccuBa A. 3anuiure
TICEBJIOKOJ] 3TOT'0 aJITOPUTMa, M3BECTHOT'O KaK COPTHPOBKa BIOOpOM (selection sort).
Kakoii nHBapHaHT LMKJIA COXpaHsaeTcs AJist 3Toro anroputma? Ilouemy ero 10cTaTo4HO
BBITIOJTHUTH TSI IEPBBIX N-1 37IeMeHTOB, a He I Bcex n yeMeHToB? Onpenenure BpeMs
paboThI aNTOpUTMa B HAMIIYYIIEM M HAUXY/IIIEM CIydasX U 3alUIINTe ero B
®0003HaYCHUSIX.

3) BHOBB 00paTHUMCS K aITOPUTMY JUHEHHOTO IMOKMCKa (CM. COPTHPOBKA BCTaBKOi 3). Jlst
CKOJIBKMX 3JIEMEHTOB BXOJHOMN IOCIIEI0BATEIBHOCTH B CPEAHEM HYKHO IIPOU3BECTU
IIPOBEPKY, €CJIU MPEATIONATAETCS, YTO BCE JIEMEHTHI MAaCCUBA C PABHOI BEPOSITHOCTHIO
MOTYT UMETh UCKOMOe 3HaueHune? UTo mpoucxoauT 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 BpeMs padOThl B HAMITYUIIIEM Ciy4ae?

Pa3pa0dorka aJiropuTmMos.

1) Hcnosp3ys B kadecTBe 00pasia puc 2.4, NpOWLTIOCTPUPYITE paboTy anropurMa
COPTUPOBKHM CIIMsIHUEM 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 ckonupoBaHbl 00paTHO B MAacCUB A, MOCJIE Yero B 3TOT MACCUB KOMUPYIOTCS
AJIEMEHTBI, OCTABIIMECS B HEMTYCTOM MAaCCHBE.

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 CPEHETO DIIEMEHTA
ATOH MOCIIEAOBATENFHOCTH C UCKOMBIM 3HAYCHHUEM V U CPa3y UCKIIOYHUTH TOJIOBUHY
MOCIIe0BATEIHbHOCTH U3 JajbHElIIero paccMoTpenus. bunapusiit nouck (binary search) —
3TO aJITOPUTM, B KOTOPOM Takas poleaypa MOBTOPSETCS HEOJHOKPATHO, YTO BCAKHIMA pa3
MPUBOJUT K YMEHBIIICHUIO OCTaBIICHCA YaCTH MOCIIE0BATEILHOCTH B JBa pa3a. 3aluIInuTe
TICEBJIOKO]] AJITOPUTMA OMHAPHOTO MOKCKA (JINOO UTEPATUBHBIN, TUOO0 PEKYpPCHUBHBIN).
Jlokaxkute, 4TO BpeMs pabOTHI ATOr0 AIrOpUTMa B HAUXy/IIIeM ciaydae coctanisier 0O (lgn)

3ameTuM, uTo B ukie while B ctpokax 5-7 npouenypsl Insertion-Sort B pazaene 2.1 ans
CKaHMPOBaHHUs (B 0OpaTHOM MOPSIIKE) OTCOPTUPOBAHHOTO oamaccuBa A[1..j — 1]
UCIIOJIb3YETCSI IMHEHHBINA OUCK. MOKHO JIM UCTO0Ib30BaTh OMHAPHBINA MOUCK (CM. YIIp.
2.3.5) BMeCTO JIMHEIHOr0, YTOOBI BpeMs paboThl 3TOr0 AIrOPUTMA B HAUXY/IILIEM Cliy4yae
yIy4IIAIOCH U CTallo paBHBIM O (n 1g n).

PazpaOoraiiTe anroputm co BpeMeHeM paboTsl O(n g n), KOTOpHIi 1711 3a1aHHOTO
MHO>KECTBA S M3 N LEJBIX YHCEN U JPYroro 1eJ0oro Yrhcia X ONpeaesnseT, UIMEITCs JIM BO

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

AcuMnTOTHYECKHE 0003HAYCHHUS.
[Tycts f(n) u g(n) — acUMOTOTUYECKH HEOTpHULIATENIbHbIE GYHKINU. JJoKaKUTE ¢ OMOILIbIO
6azoBoro onpezaencaus 0-o603HaueHwmit, uro max(f(n), g(n)) = 0(f(n) + g(n)).

IToxaxxure, 9TO ISl JIFOOBIX JIEHCTBUTENLHBIX KOHCTAHT A U b, riae b > 0, BEITOIHIETCS
cootHourenue (n + a)b = 0(nb).

[MosicauTe, MOYeMy yTBEpXKICHHE «BpeMs pabOThI anroputMa A paBHO kak MUHEMYM O (n?)»
JIMIIEHO CMBICTIA.

CripaBeyIMBBI T cOOTHOMIEHUs 21 = 0(27) u 22n= 0(21)?

Jokaxwure, 4To /st 00X 1BYX GyHKnui f(n) u g(n) met umeem f(n) = ©(g(n)) torna n
TOJIbKO TorAa, kKoraa 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 Hammyumem - 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 HEYOBIBAIOIIHE, TO TAKOBBIMHU
xe sBisitorest u pyakuuu f(n) + g(n) u f(g(n)), a ecau Bnodasok f(n) u g(n)
HEOTPHUIIATEIILHBI, TO MOHOTOHHO HEyOBbIBatomiei siisercs U pyHkmus 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)/

Kontponupyembie komnerenunu: [1K-4, ITK-5
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 [T PEUICHHUS 3a7auu, paBHO f (1) MUKPOCEKYH/I.

Cexynma | Munyta Yac Henb Mecsu Ton Bek

logn

Vn

n

nlogn

nz2

n3

2n

n!

3amava 2 PaccMOTpUTE COPTUPOBKY N 3JIEMEHTOB
MaccuBa A, KOTOpasi BBITIOTHSETCS cleayonM oopasoM. CHavana onpeaenseTcs HAMMEeHbIINN
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 anropurma
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. Ilokaxwute, 9TO COPTUPOBKA BCTABKOMW IMO3BOJISICT OTCOPTUPOBATH /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.

¢. Ecim Takoit MoMQUITMPOBAHHEIH 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 CTaHAapTHAsA COPTUPOBKA CIAsTHHEM ?

d. Kak crenyer BbiOupath k Ha npakTuke?

3agaya S
KoppekTHOCTB y3bIpEKOBOM COPTUPOBKHU

[Ty3bIpbKOBasi COPTUPOBKA MPECTABISET COOON MOMYISPHBIA, HO HEe 3()(hEeKTUBHBIN
AITOPUTM COPTHUPOBKH. B €ro ocHOBe JIeKUT 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
nporueaypa Bubblesort geiicTBUTENTEHO BBITIOIHSAET COPTHPOBKY?

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, KOTOpaﬂ paHee HCIIOJIB30BaAJIaCh B AHAJIOTUYHBIX J0KA3aTCJIbCTBAX B
JAHHOU TJIaBe.

€. C moMomuIpio yCIIOBUS 3aBEPIICHUSI MHBApUAHTA LIMKIIA, JOKA3aHHOTO B 4acTu (b),
chopMynupyiTe HHBapUaHT 1ukia for B cTpokax 1-4, KOTOPBIi MO3BOJIMII OBl 10KA3aTh
HepaBeHcTBa (2.3). Jloka3aTenbCTBO HOKHO UMETh TY K€ CTPYKTYPY AOKa3aTellbCTBa
WHBapUaHTa [IMKJIA, KOTOPast UCIIOIb30BAJIACh PaHEe B aHAJOTHYHBIX JOKA3aTeIbCTBAX B
JaHHOM TJIaBe.

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

3amaua 6
KoppektHocTs npasuna ['opuepa

Crnenyroumii pparMeHT KoJia peain3yeT npaBuiio ['opHepa it BBIYMCIECHUS TOJTMHOMA

n

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

JUTS 3aJJaHHBIX KOY(PPUIIMEHTOB Ao, A1, A2, ..., An U 3HAYECHHS 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. [lepeuuncnure nsaTe nHBEepcui MaccuBa < 2,3,8,6,1 >.

b. Kakoii MmaccuB u3 35ieMeHTOB MHOXeCTBa {1,2, ..., N} CONEP)KUT 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. )

KonTtpomupyemsie komnerennuu: [1K-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 noACTaHOBKY PELICHUS PEKYPPEHTHBIX COOTHOILEHUM.

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 MaTEMaTHYECKOM OKUJAHUM UHAUKATOPHOM CIydallHOM
BEJIMYMHBI.

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.

Kountponupyemsie kommnerenuuu: [1K-4, ITK-5
Oyenxa KomMnemenyutl OCyecmeasiencs 8 coomseemcmauu ¢ madauyet 4.
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