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CocraButenb / COCTaBUTENN: MITDY. crapmuii npenoaasarens kabeapsl UTullM

MECTO paﬁOTbl, 3aHUMacMas JOJUKHOCTh

W - Tpyo H. B. «23» aBrycra 2020 r.

“nonmuch d.1.0. Jata

Penenzent: MITDYVY, nouent kadpeapsr UTullM
/ MECTO pa60TBI, 3aHUMacMadad JOJIKHOCTh
s 57/ Hynyoumse 1.B. «23» aBrycra 2020 r.
o

TIOJITUCH ®.1.0. Jata

CornacoBaHo:
Ilpeocmasumensy pabomodamens uiu 0ovedunenuss pabomooameriet
['enepanbhblii iupexTop, AO «MUKPOPOIIECCOPHBIE CHCTEMBIY, K.T.H.

(IOMKHOCTB, MECTO PaOOTHI)

Jemunos JILH. «26» asrycra 2020 r.
d.1.0. JaTa

noAnrcCh

@DOH/T OLIEHOYHBIX CPEJCTB PACCMOTPEH M 0JI00peH Ha 3acenaHuu Kadeapsl MHPOpMAIMOHHBIX
TEXHOJIOTHI U MPHUKIaIHON MaTeMaTHKU  (mpoTokoid Ne 1 ot «26» aBrycra 2020 r.)

/3aB. kapenpoit UTullM/ &—==2~ 2.~ Tletpynuna E.B. «26» aBrycra 2020 r.

MOIITHACH d.1.0. Jata

I[OHOJ'IHGHI/ISI N U3MCHCHUS, BHCCCHHBIC B q)OHI[ OLICHOYHBIX CPCIACTB, YTBCPIKACHBI HA 3aCCAAHUN

Kadeapsl )
poTOKOJI Ne OT « » 20 1.
3aBenyrouuii kadenpoit / ©.1.0/

HOHOJ’IH@HI/ISI 1 UBSMCHCHHS, BHCCCHHBIC B (1)0Hl] OLICHOYHBIX CPCIACTB, YTBCPKACHBI HAa 3aCCAaHUN

Kadeapsl )
poToKoJI Ne OT « » 20 1.
3aBeayromuit kadeapoit / ®.N.0/

I[OHOJ'IHCHI/ISI N U3BMCHCHUS, BHCCCHHBIC B (I)OH,Z[ OLCHOYHBIX CPCACTB, YTBCPIKACHBI Ha 3aCCAAHUN

Kadeapsl )

poTokoJ Ne OT « » 20_ r.

3aBenyromuii kadenpoit / ®.N.0/
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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

o aucuuiuinae «Teopus anropuTMoB»

OneHoYHBIE CpEACTBA COCTABJSIIOTCS B COOTBETCTBHMM C pabouell MporpaMMmoi
JUCUUTUTMHBL U TIPEACTABISIIOT cO00 COBOKYMHOCTh KOHTPOJIBHO-M3MEPHUTEIBHBIX MaTepHAIOB
(TunoBble 3amaud (3a7aHusl), KOHTPOJbHBIE DPAOOTHI, TECTHl M [p.), MpeIHAa3HAYEHHBIX IS
U3MEPEHUs YPOBHS TOCTHKEHUS 00yJarOIIMMUCS YCTaHOBIICHHBIX PE3yIbTaTOB 00ydEHUSI.

OneHouyHbIE CpelCTBA HUCIOJB3YIOTCS MpPH MPOBEACHUU TEKYIIEr0  KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOYHON aTTECTALIUU.

Tabmuma 1 - TIlepeuenp KommeTeHUMH, (OPMHPYEMBIX B IPOLECCE OCBOCHUS
JUCLUIINHEI
Koxa
HaumenoBanue pe3ysbTara 00y4eHus
KOMIIeTCHIIUH
I1K-10 CrnocobeH MpUMEHATh CHUCTEMHBIH MOJIXOA M MaTeéMaTHUYeCKHe METOIbl B

(dhopManM3auu penicHus MPUKIAIHBIX 331a9

[IK-10.1. 3naer 0a3oBble TONOXKEHUS (YyHIAMEHTAIBHBIX Pa3/eJioB
CHCTEMHOT'0 aHAJIM3a U MAaTEeMaTHKU B 00beMe, HEOOXOAUMOM TSt 00paboTKH
nHpOpMaMM W aHajlW3a JAaHHBIX B NPHUKIAAHOW OO0JIACTH;, NPUHIMIIBI WU
METO/bI MPOBEACHUS UCCIEAOBaHUN B 00acT MH(OPMAIITMOHHBIX CUCTEM U
TEXHOJIOTHH; TEXHWKW IUIAHUPOBAHUS M TIPOBEJICHUS BBIYUCIUTEIBHOTO
JKCIIEPUMEHTA.

[IK-10.2. VYmeer ¢opmynupoBath | JIOKa3bIBaTh Hamboee Ba)KHBIC
pe3yNIbTaThl B MPUKIAIHBIX 00JIACTSAX; MPUMEHSATh YHCICHHBIC METOJBI IS
peuieHusl NpUKIaJHbIX 3a/1a4; TPOrPaMMHO PEAIN30BaTh BBIYUCIUTEIbHBIN
OKCIIEPUMEHT  TOCPEACTBOM  SI3BIKOB  MPOTPAaMMHUPOBAHUS WA €
WCIIOJIb30BAaHUEM CHEIUAIN3UPOBAHHBIX MMAKETOB MPHUKIAJAHBIX HPOrpaMM;
pa3pabaThIBaTh AJITOPUTMBI PEIICHHS] KOHKPETHBIX 3a/1a4.

[IK-10.3. Brmameer HaBbIKaMU TOCTAaHOBKM 3a7aud; HaBBIKAMU pPaOOTHI C

O6ubnanorpaguueckuMu HMCTOYHMKAMU HH(OpPMalUK; HaBbIKAMHU PpELICHUS
MOCTABJIEHHBIX 3aJa4 B MPEJMETHOM 0O0JacTM B paMKaxX BBIOPAHHOTO
npous.

KoHeuHbIMu pe3ynbTaTaMH OCBOCHHS JTUCHMIUIMHBI SBISIIOTCA  c(hOopMUpOBaHHBIE
KOTHUTUBHBIEC JECKPUITOPBI <«3HAaTh», «YMETb», «BJIAACTh», PACHUCAHHBIE IO OTACIBbHBIM
KoMIleTeHIIMAM. POpMHUpPOBAaHUE IECKPUIITOPOB IIPOMCXOAUT B TEUEHUE BCETO CEMecTpa II0
JTalmaM B paMKaX KOHTaKTHOM paboThl, BKIIOYAIOIIEH pa3iMyHble BHIbI 3aHATUH U
CaMOCTOSATENIFHON palOThl, C MPUMEHEHUEM pa3IMYHBIX (HOpM U METOM0B 00ydeHus (Tadi.2).




Tabnuia 2 - DopMupoBaHre KOMIETEHIIHMH B IPOLIECCE U3YYEHUS TUCIUTUIHHBL

Kon YpoBeHb HaMKaTOpBI IOCTUKEHNS KOMIeTeHIMi | Bux  yuebHbIX 3ansatuiil, | Kontpomupyemsie paszenst u | OleHOuHbIE
KOMIIETCHIIUM | OCBOCHHS paboThl, GOPMBI ¥ METOMBI | TEMbI AUCHUILIAHEL CpEICTBa,
KOMIIETCHIIU I o0y4eHus, UCIIOJIB3YEMBIE IS
CIOCOOCTBYIOLINE OLICHKHU YPOBHS
(bopMHpOBaHHUIO u c(OPMHPOBAHHOCTH
Pa3BUTHIO KOMIIETEHIHH® KOMIIETCHIIMH
11K-10 3naem
Henocratounsrii | [IK-10. Cryment He 3HaeT 0a3oBble | JIeKIMOHHBIE u | Pazgen 1. Hcuucnenue | Tekymuii KOHTPOJIb
YPOBEHb NOJIOXKEeHHS (DYHJAMEHTAIBHBIX PA3/eNiOB | MPAKTHUECKUE  3aHSTHUSA, | BBICKA3bIBAaHHM. — YCTHBIM ompoc,
MaTeMaTHKd B oObeMe, HeoOXOAMMOM | caMocTosTenbHas pabora | Pazgen 2. Jloruka | KOHTpOJIbHAs
it 00paboTku MH(pOPMAMK W aHAU3a | O0YJarOIIUXCA, IIPEIMKATOB nepsoro | padora.
JaHHBIX B  MPUKJIAAHOM  o0nacTy; | MOArOTOBKa M cllada | Hopsijka.
OPUHLMIBI W METOJABl  IPOBEJEHUS | IPOMEXKYTOUHON Paznen 3.  Hcuucnenue
UCCJIEJOBAaHUN B o0yacTy | aTTecTanuu. IIPEIUKATOB.
UH(POPMAIIMOHHBIX CUCTEM u
TEXHOJIOTHH; TEXHUKHU IIJIaHUPOBAaHUS U
IIPOBEICHUS BBIYMCIIUTEIIBHOTIO
JKCIIEPUMEHTA.

CryneHT He 3HAaeT OCHOBHBIC TPUHITUITHI
MOCTPOCHMSI TIOMCKOBBIX, COPTUPYIOIIUX
¥ BBIYUCIUTEIBHBIX aJlTOPUTMOB, OCHOBBI
CTpaTeruu pa3pabOTKU alTOPUTMOB.

CrtyneHT  He  yMeeT  OIpeAeNsiTh
Hauxy/uiee M cpeaHee Bpemsl paloThI
QITOPUTMOB; BBIOMpATh ¥ TPHUMEHSThH

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIUs, pab0oTa B MabIX IPYNIAX, METObl MO3rOBOIO INTYPMa M T.J1.),
CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOTHI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIIeHUH, TUASPCKIX KadeCTB.
% Haumenosanue TeMbl (pasjena) 6epercs u3 paboueii IIporpamMmMbl JUCIUIUIMHBL.

4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:

«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «Bnanets» — MHIUBHUTya bHBIA WK TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, noptdoimo. ..




pa3juyHble METOAbl [UIs pa3paboTKu
aJTOPUTMOB; MPOBOJHUTH CPABHUTEIbHbBIN
He Biameer TEXHOJIOTMSIMU — OLEHKH
3¢ (HEKTUBHOCTH aNTOPUTMOB; HABBIKAMU
JI0KA3aTeIbCTBA KOPPEKTHOCTH

QITOPUTMOB; HaBBIKAMM  IIPOU3BOJUTH
QITOPUTMU3ALMIO W aHAIU3 BPEMEHU
paboThl aJIrOPUTMOB.
bazoBbIii ITK-10.1. Crynent umMeeT | JIekunoHHbIe u | Paznen 1. Hcumcnenue | Tekymmii KOHTPOJIb
YPOBEHb HECUCTEMAaTU3UPOBAaHHbIE 3HaHUS | IPAaKTUYECKUE  3aHATHS, | BBICKa3bIBAaHUIL. — YCTHBIH oIpoc,
0a30BbIX TOJOXKEHUN (YHIAMEHTAIBHBIX | caMOCTOSTENbHAs pabora | Pazmen 2. Jloruka | KOHTpOJIBHAS
pa3zsenoB  MaTeMaTMKu B oObeMe, | o0ydaromuxcs, HPEIUKaTOB nepBoro | pabora.
HE00X0IMMOM I ¢ 00paboOTKHM | MOATOTOBKA M cjAaya | nopsjka.
uHpOpMAaLlUM ¥ aHajM3a JaHHBIX B | IPOMEXYTOYHON Paznen 3.  Hcuucnenue
OPUKIAJHON 00slacTH; MPUHLMIAX U | aTTECTALUU. IIPEIUKATOB.
METO/axX IPOBEJIEHHsSI HCCIIECIOBAaHUI B
obrmacti HWHPOPMAIIMOHHBIX CHUCTEM |
TEXHOJIOTHH; TEXHUKH IJIAHUPOBAaHUS H
IPOBEJCHUS BBIUHCIUTEIBHOTO
IKCIEPUMEHTA.
CTyneHT uMeeT HECUCTEMAaTU3UPOBaHHbIE
3HaHHE OCHOBHBIX IIPUHLIUIIOB
MOCTPOEHUS TOUCKOBBIX, COPTUPYIOIIUX
Y BBIYHMCIIUTENIBHBIX AJITOPUTMOB, OCHOBBI
CTpaTeruu pa3paboTKU aJIrTOPUTMOB.
Cpennuii [IK-10.1. CtymeHT 3HaeTr OCHOBHOE | JIeKIIMOHHBIE u | Pasnen 1. MHcuumcnenume | Texkymuii KOHTPOJb
YpOBEHb coJlep’kaHuWe MaTepualia JAMCHUIUIMHBL. | IPAKTUYECKHE  3aHATHUS, | BBICKa3bIBaHHM. — YCTHBII ormpoc,
CryneHT  caMOCTOATENbHO — BBIJENSAET | paboTa B MaibIX rpynnax, | Pazgen 2. Jloruka | KOHTpOJIbHAs
[JIaBHBIE TIOJIOKEHHS] B  W3YYCHHOM | MHTEpPAKTHBHAS  JIEKUUs, | IPEIUKATOB nepsoro | pabora.
MaTepuaie. JUCKYCCHSI, HOpsIKA.
3HaeT OCHOBHbIE 0a30Bble TIOJIOKEHUS | camocTosiTeNibHas pabota | Pazmen 3. Hcuucnenue
(byHIaMEHTaIBHBIX paszesnoB | oOyyarommxcs, IIPEIUKATOB.




MaTeMaTUKd B 00beMe, HeoOXOIUMOM
s 00paboTku MH(pOpMAMK W aHATIU3a
JaHHBIX B MNPUKIAAHOW  001acTu;
OPUHIUIBL W METOJABI  TPOBEICHHUS
HCCIIEIOBaHUI B obractu
UHPOPMAIIMOHHBIX CHUCTEM u
TEXHOJIOTHI; TEXHHKH IJIAHUPOBAHUS M
IPOBEIICHUS BBIYHCIIUTEIHHOTO
9KCIIEPUMEHTA.

CTyeHT 3HAaeT OCHOBHBIC IPUHIIHITHI
MOCTPOCHHSI TIOUCKOBBIX, COPTUPYIOIIUX
Y BBIYHCITUTEIIBHBIX aJITOPUTMOB, OCHOBBI
CTpaTerr pa3pabOTKH aJrOpUTMOB, HO
JIOITYCKAeT HE3HAYUTEIIbHBIC OINOKN

INOArOTOBKA  H
IIPOMEKYTOYHOU
aTTECTALlUN.

crada

Bricokuit
YPOBEHb

[1K-10.1. CrymeHT caMOCTOSITEIBHO
BBIJCISET  IJIaBHBIE  ITOJIOKEHHS B
M3Y4YEHHOM MaTepHale.
3Haer 0a3oBbIC
byHIaMeHTaIbHBIX pa3aenon
MaTeMaTHKd B 00beMe, HeoOXOIUMOM
uis 00paboTkM MHGpOpPMALlUK U aHAJIHM3a
JAaHHBIX B TIPUKIAAHOW  0oO0nacTw;
OPUHIUIIBEL W METOJABI  MPOBEICHUS
HCCIIeIOBAaHUH B obOactu
WH(pOPMaIIMOHHBIX CHUCTEM u
TEXHOJIOTHH; TEXHWKHU IJIAHUPOBAHUS H
MPOBEICHUS BBIYHCIIUTEIIEHOTO
JKCIIEPUMEHTA.

CTyneHT 3HaeT MPHHIMIIBI TOCTPOCHUS
ITOMCKOBBIX, COPTUPYIONTUX u
BBIUHCIUTENBHBIX AJITOPUTMOB; OCHOBBI
CTpaTeruu pa3paboTKH aITOPUTMOB.

ITOJIOKCHHUA

JlexuoHHwIe "
IPAKTUYECKUE  3aHATHS,
paboTa B MaJIbIX Ipymmnax,
WHTEpAKTUBHAs  JIEKLUS,
JUCKYCCHSI,
camocrosTenbHas paboTa
oOyuarouxcs,
MOATOTOBKa |
IIPOMEKYTOYHON
aTTeCTallUU.

cJayda

Paznen 1. Hcuucnenne
BBICKa3BIBaHUM.
Pa3nen 2.
MPEINKATOB
MOpsIIKA.
Pasnen 3.
MPEIUKATOB.

Jloruka
MEepBOro

Hcuuciaenue

Texymuii KOHTPOJIb
— YCTHBIM ompoc,
KOHTPOJIbHAS
pabora.

Ymeem




bazoBrrii [1K-10.2. CryneHnt UCHBITEIBAET | JIeKIIMOHHEIE u | Paznen 1. Ucuucnenne | Texkymuil KOHTPOJIb
YPOBEHb 3aTpyJHEHUS TPU BHIOOPE CTpPATETHUU | MPAKTUYSCKUE  3aHATHUSA, | BHICKA3bIBAHUH. — YCTHBIM ompoc,
pa3pabOTKu aJIrOPUTMOB. paborta B MaibIXx rpynnax, | Pazmen 2. Jloruka | KOHTpOJIbHAS
CryneHT He yMmeeT (GOpMyIUpOBaTh U | UHTEPAKTHBHAS  JIEKIUs, | IPEIUKATOB nepBoro | pabora.
JIOKa3bIBaTh Haubosee Ba)XHbIE | TUCKYCCHSI, MOpsIKA.
pe3ynbTaThl B NPUKIAAHBIX OOJACTAX; | caMocTosTeNbHass padota | Pazgen 3. Hcuwucnenue
IPOrPaMMHO peann3oBath | 00yJaroIuxcs, MPEeIMKaTOB.
BBIYUCIIUTEIbHBIN SKCIEPUMEHT | IOJArOTOBKA M cJava
MOCPEACTBOM SI3BIKOB | IIPOMEKYTOYHOU
IpOorpaMMHUPOBaHUS W C | aTTecTaluu.
HCIIOJIb30BaHUEM  CIIELUATH3UPOBAHHBIX
MaKeTOB MPUKIIATHBIX porpamm;
pa3pabaTeiBaTh  aJIrOPUTMBI  PEIICHUS
KOHKPETHBIX 3aJ1a4.
CTyneHT MCHOBITBIBAET 3aTPYJHEHUS IPU
ONpENIETICHUN HAUXYAIIETO U CPEIHETro
BpEMEHH pabOThl alTOPUTMOB; BhIOOpE U
MPUMEHEHUU PA3JIMYHBIX METOJIOB ISt
pa3paboTKH alIrOPUTMOB; TMPOBEIACHHUH
CpPaBHUTEIBHOTO  aHaJW3a  BPEMEHH
paboThI ANTOPUTMOB.
Cpennuit IMK-10.2 CtyneHT ymeer ¢popmynupoBats | JIeKnoHHbIE u|Pazgen 1.  Hcuucnenue | Tekymuii KOHTPOJIb
YPOBEHb M JIOKa3blBaTh  HambOojee  BaKHbIC | IPAKTUYECKHE  3aHATHUS, | BRICKA3bIBAHHIA. — YCTHBIM ompoc,
pe3yapTaThl B TPHUKIAAHBIX 00JAacTAX; | paboTa B MajbIx rpymnmax, | Pazmen 2. Jloruka | KOHTpOJIbHAS
MIPOrpaMMHO peanu3oBaTh | MHTEPAKTUBHAA  JIEKLHUS, | IPEIUKATOB nepBoro | pabora.
BBIYUCIIUTEIbHBIN AKCIIEPUMEHT | JIUCKYCCHS, MopsiIKa.
MOCPEJICTBOM S3BIKOB | caMocTosiTenbHast pabora | Pasmen 3. Hcumcnenue
MpOrpaMMHUPOBAHUS WIu ¢ | oOygaromuxcs, MPEANKATOB.
HCIIOJIb30BAaHUEM CIIELUATM3UPOBAHHBIX | TOATOTOBKA W cJaya
MaKeTOB MIPUKJIIATHBIX porpamm; | MPOMEXYTOIHOM
pa3pabaTeiBaTh  aITOPUTMBI  PEIICHUS | aTTECTAIIHH.

KOHKPETHBIX 3a/1a4.
CTyZeHT yMeeT ONpelessaTh Hauxyjauee




U CcpelHee BpeMs padOThl alrOPUTMOB;
BbIOMpaTh U IPUMEHSTH pa3JInYHbIC
METOABI Ui pa3pabOTKH alTOPUTMOB;
IIPOBOJUTH  CPABHUTEJIBHBIM  aHAIN3
BpEMEHU  paboOThl  AJITOPUTMOB,  HO
JIOITYCKAeT HE3HAYUTEIIHbHBIC OIMNOKH.

Bricokuii I1K-10.2. CtyneHT ymeeT aHaIU3UpOBaTh | JIeKITMOHHBIC u|Pazgen 1.  Hcuucnenue | Tekymuii KOHTPOJIb
YpOBEHb IPUKIIATHYIO 3ajauy, HaXOJUTh | IPAaKTUYECKUE  3aHSTHS, | BICKa3bIBAHUH. — YCTHBI ormpoc,
ONTUMAaJIbHbIE METObI €€ PEILICHMUS. paboTa B ManbIX rpymmax, | Pazmen 2. Jloruka | KOHTpOJIbHAS
CrymeHnt ymeer (GOpPMYIHpPOBAaTH U | MHTEPAKTHBHAS  JICKIUS, | IPEIUKATOB nepsoro | pabora.
JIOKa3bIBaTh Haubonee BAJKHBIE | TUCKYCCHUS, MOPSIIKA.
pe3yNbTaThl B MPUKIAAHBIX 00NacTAX; | camocrosTenbHas pabota | Pazmen 3. Hcuucnenwue
IPOrpaMMHO pean3oBath | 00yJaroImuxcs, MIPEANKATOB.
BBIYUCIIUTEIbHBIN HKCIIEPUMEHT | MOATOTOBKA M cjaya
MIOCPEJICTBOM SI3IKOB | IPOMEXKYTOUHOU
IPOrPaMMHUPOBAHUS WIH C | aTTecrauuu.
HCIIOJIb30BAHUEM  CIIELIMAIIM3UPOBAHHBIX
MaKEeTOB MIPUKJIAIHBIX porpamm;
pa3pabaTeiBaTh aNTOPUTMBI  PEIICHHS
KOHKPETHBIX 33/1a4.
CTyneHT ymeeT OompeneisaTh Hauxyuuiee
U cpeaHee BpeMsl pabdoThl alrOPUTMOB;
BBIOUpaTh M TPHUMEHSTH pa3iHyuHbIe
METOJBl JUIsl pa3pabOTKH alrOPUTMOB;
MPOBOJIUTh  CPAaBHUTEIBHBIA  aHAIM3
BpEMEHH pabOThl aJITOPUTMOB.
Braoeem
ba3zoBbrit [1K-10.3. Crynent Ha 0azoBOM ypoBHE | JIeKIIMOHHBIE u | Paznen 1.  Hcumcnenue | Tekymmii KOHTpOJIb
YPOBEHb BIIQJICET HaBBbIKAMHU MOCTAHOBKHU 3aJaud; | IPAaKTUYECKUE  3aHSATHS, | BHICKA3bIBAaHUH. — YCTHBIM ompoc,
HaBBIKaMHA paboTsl ¢ | pabota B MaibIx Trpymnmax, | Pazmen 2. Jloruka | KOHTpOJIBHAS
oubnuorpaduueckumMu WCTOYHUKAMHU | UHTEPAKTUBHAS  JIEKIUS, | TPEAUKATOB nepBoro | pabora.
uHpopManMy;  HaBBIKAMH  PEIICHUS | JUCKYCCHS, MopsIKa.
NOCTaBJIEHHBIX 337ady B MPEIMETHOH | camocrositenbHas pabora | Pazgen 3. HMcumcnenue




00J1acTH B paMKax BBIOpaHHOTO Tpoduiist; | oOyJaronuxcs, MIPEANKATOB.
TEXHOJIOTUSIMH OLIEHKH 3((EeKTUBHOCTH | MOATOTOBKA M cJada
QITOPUTMOB; HaBBIKAMH JI0KA3aTEJIbCTBA | IPOMEKYTOYHON
KOPPEKTHOCTH QJITOPUTMOB; HABBIKAMU | aTTECTALIUU.
IPOU3BOJIUTh AJITOPUTMH3ALHUIO.
Cpennuii [1K-10.3. CrynmenT Bnazeer 3HAaHUAMH | JIeKIMOHHBIE u | Paznen 1. MHcuucnenue | Texkymuil KOHTPOJIb
YPOBEHb BCEr0 U3y4EHHOr0 MaTepuaa. IPaKTUYECKUE  3aHATHS, | BHICKa3bIBAHUH. — YCTHBIH oIpoc,
Bnageer HaBbIkaMu MOCTAHOBKHM 3ajauy; | paboTa B MajiblX rpynnax, | Pasmen 2. Jloruka | KOHTpOJIbHAs
HaBBIKAMHU paboThI C | MHTEpAaKTUBHAs  JIEKLMs, | IPEIUKATOB nepBoro | pabora.
oubmmorpaduyeckumMu UCTOYHUKAMU | JUCKYyCCH, HOpsJIKA.
uHpOpMallMM;  HaBbIKAMU  pelleHMs | camocTosTenbHas paborta | Pazgen 3. Hcuucnenue
[IOCTABJIEHHBIX 3a/Jad B MPEIMETHON | 00ydaroImuxcs, IIPEINKATOB.
001acTH B paMKax BbIOpaHHOTO Ipoduiis. | MOATOTOBKA M cJada
CTyneHT BlafieeT TEXHOJIOTUAMU OLEHKU | IPOMEXYTOUHON
3¢ (EeKTUBHOCTH AJITOPUTMOB; HAaBBIKAMH | aTTECTALUU.
JI0Ka3aTenbCTBa KOPPEKTHOCTH
QITOPUTMOB; HaBbIKAMM  IPOU3BOJIUTH
ITOPUTMHU3ALIUIO, HO JIOTTYCKaeT
HE3HAYUTEJIbHbIE OUTHOKH.
Bricokuii [TK-10.3. Crynent Biazeer | JIekimoHHbie u | Paznen 1.  Hcumcnenue | Tekymuid KOHTPOJIb
YPOBEHB KOHLENTYaIbHO-TIOHSTUHHBIM NPAKTUYECKHE  3aHATHS, | BBICKa3bIBaHUM. — YCTHBIM oIpoc,
anmapaTtoM,  Hay4yHbIM  S3bIKOM U | paboTa B MaybIX Irpymmnax, | Paznen 2. Jloruka | KOHTpOJIbHAS
TEPMHHOJIOTHEMN. VUHTEPAaKTUBHAsL  JIEKLMS, | IPEAUKATOB nepBoro | pabora.
Brnageer HaBbIKaMU NMOCTAaHOBKHM 3ajauu; | JUCKYCCHS, HopsIKa.
HaBbIKaMU paboThI c | camocrositenbHast pabota | Pazmen 3. Hcuucnenue
O6ubauorpadpuueckumMu HMCTOYHUKAMU | 00ydaroImuxcs, IIPEANKATOB.
uHpOpMallMK;  HaBbIKAMU  pelIeHHs | MOATOTOBKAa M cJaua
MIOCTaBJIEHHBIX 3aJad B IPEAMETHOM | IPOMEKYTOUHON
00J1aCcTH B paMKax BBIOpPaHHOT'O IPOQUIIS. | aTTeCTAIUH.

CTYHeHT BJIAJCET TCXHOJOTHAMU OLCHKU
3(1)(I)CKTI/IBHOCTI/I AJITOPUTMOB; HABbBIKAMU
JOKa3aTcJIbCTBa KOPPEKTHOCTHU
AITOPUTMOB;, HABBIKAMH  TIPOU3BOIAUTH




AJITOpUTMHU3AIIHIO.




2. TIEPEYEHb OLHEHOYHBIX CPEACTB®

Tabauma 3
Ne | HaumeHoBanue | XapaKTepUCTHKA OLICHOYHOT'O CPEICTBA [IpencraBnenue oneHoyHoro cpencrtsa B POC
OLIEHOYHOT' O
cpencTBa
1. VYeTHBIi onpoc CpenctBo KOHTPOJS YCBOGHHsI Y4eOHOTO Marepualia TeMbl, pasfena | Bompocskl mo Temam/pasaenam IUCIUTLINHBL
WIN Pa3/eioB JUCIUILUINHBI, OPIraHU30BaHHOE KaK y4eOHOe 3aHSTHE B
BHJIE cOOECEIOBAHUS MIPETIOIaBaTeNsI C 00yJAIOIITIMHUCH.
2. KonTponbHas CpencTBo NpoBEpKH YMEHHMH NPUMEHATh MOJIy4YeHHbIE 3HAHUA 1 | KOMIUIEKT KOHTPOJIBHBIX 3a/1aHUi TI0 BapHaHTaM
pabora pelIeHus 3a1a4 ONPEIEIIEHHOrO TUIIA [10 TEME WM pa3ieily

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMBIE B XOJI€ Pean3aiu padodeil IporpaMMbl JAHHON JUCLIUILTHHBL.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs Mo JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lookeHneM o TekyieM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
JeSITeIbHOCTH 00Y4ar0IIerocs ¢ 1eJb0 MOTYYeHUs IEPBUYHON MHPOPMAIMH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJICPKaHUS JUCIMILTUHBI) U
MIPOMEXKYTOUHAsI aTTeCTAIMS (OLIEHUBACTCS] YPOBEHDb M Ka4€CTBO MOATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (DOPMHUPYEMBIX B MPOLIECCE OCBOSHUS JAHHOM JIUCUUIUIMHBI, OMUCAaHbI B Ta0I. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | Huaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
ITK-10 3Haer
Henocrarounsiit yposens | [1K-10.1. He 3naem snauumenvHou uacmu mamepuana Kypca, He CROCOOeH CAMOCMOSAMENbHO
O1eHKa «HE3aUTEHO. 8b10€151Mb 21ABHbIE NONONHCEHUS 8 U3YUEHHOM Mamepuane OUCYUNTIUHDL.
ba3o0BbIi1 ypoBeHb 11K-10.1. 3naem mne menee 50 % ocHO8HO20 Mmamepuana Kypca, OOHAKO UCHbIMblEaem
OrneHka «3auTeHo». 3ampyOHeHUs 8 €20 NPUMEHEHUU.
Cpennuii ypoBeHb 11K-10.1. 3Haem ocHOBHYIO uacmb Mmamepuana Kypcd, CHOCODEH NPUMEHUMb U3)VYEeHHDbLLL
O1eHKa «3a4TEeHOY. mamepuan Ha Npakmuke, UCNbIMbIEAEN He3HaAUUmenbHble 3ampyOHeHUs 6 peueHuu
npogheccuoHaIbHbIX 3a0a.
Bricokwuii ypoBeHb 11K-10.1. Ilokaszvieaem 2nybokoe 3Hanue U NOHUMAHUE MAMepuand, CnocobeH NpuUMeHUms
OrneHka «3auTeHo». U3YYeHHbIU Mamepuan Ha NPaKmuke.
Ywmeer
bazoBblit ypoBeHb 11K-10.2. Ymeem e6ocnpouzeecmu Hne memee 50 % ocHosHO20 mamepuana Kypcd, OOHAKO
ucnvimvleaem 3ampyOHeHusi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHB 11K-10.2. Ymeem pewamv cmanoapmuvie npogheccuonanvhvle 3a0auu ¢ NpUMEHEHUeM
NOJYYEeHHbIX 3HAHULL, UCNbIMbIBAEM He3HAYUMeNbHble 3aMPYOHEHUs 8 peulenuU 3a0ay.
Beicokuii ypoBeHb 1TK-10.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ NpuUMeHeHuem
NOJIYYeHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuums 3a0a4y npu usMeHeHuu GopmyiuposKu.
Bnaneer
ba3oBsIil ypoBeHb 11K-10.3. Cmyodenm enadeem OCHOBHbIMU HABLIKAMU NOCMAHOBKU 3A0ayU;, HABLIKAMU pAOOmMbL C
oubnuocpaghuueckumu UCMOYHUKAMUY UHGOpMayUU, HABLIKAMU peuleHUs NOCMABNEHHbIX
3a0a4 8 npeoOMemHou 0oaaAcmu 8 pamKax blOPAHHO20 NPOPUIS; MEXHOLOSUAMU OYEHKU
appexkmuenocmu  aneopummos;  HABbIKAMU  O0KA3AMENbCm8a  KOPPEKMHOCHU
ancopummos; HAa8bIKaMu nPOU3800UMb aAnCoOpUMMUZAYUTO. Hmeem
Hecucmemamu3supoBanHvle 3HAHUSL OCHOBHBIX PA30€N08 OUCYUNTUHDL.
Cpennuii ypoBeHb 11K-10.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO2O0 Mamepuaid, 61aoeem HaABbIKAMU

NOCMAHOBKU 3a0ayu, HABbIKAMU pabomsl ¢ OubIUOSPAPUUECKUMU UCMOYHUKAMU
uHgopmayuu; HABLIKAMU peuleHUuss NOCMABIeHHbIX 3a0ay 6 NpeoOMemHOU 00aacmu 8




PAMKAX 8blOPAHHO20 NPODUTIA; MEXHOIOSUAMU OYEeHKU IPPEKMUBHOCMU aleopUMMO8;
HABLIKAMU OO0KA3AMENbCMead KOPPEKMHOCMU AOPUMMO8,; HABLIKAMU NPOU3EOOUMb
aneopummuzayuio. Hcneimvieaem  HesHauumenvbHvle 3aMpPYOHEHUs 6  peuleHuu
NpAKmMuyecKux 3a0ad.

Bricokuii ypoBeHb

11K-10.3.

C600600HO  61a0€em  HABbLIKAMU NOCMAHOBKU  3a0ayu;, HABLIKAMU pabomsl C
oubuoSpaghueckuMU UCMOYHUKAMU UHDOPMAYUU, HABLIKAMU PeuleHUsl NOCHABIeHHbIX
3a0ay 8 npeOMemHol 061acmu 8 pamKax 8blOPAHHO20 NPOPUIISL; MEXHOLOSUIMU OYEHKU
apexmusnocmu  aneopummos;  HABbIKAMU  OOKA3AMENbCMB8Ad  KOPPEKMHOCU
AnOPUMMOB, HABLIKAMU NPOUZBOOUMb ANOPUMMUAYUTO.

Cmydenm 6nadeem KOHYENnmyaibHO-NOHAMUIHbIM ANNAPAMOM, HAVUYHLIM A3bIKOM U
mepmunoa02Uell NPopecCuoHanbHOU OessmerbHOCHU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme yCTHOrO onpoca:

Y CTHBIH OMPOC UCTIOAB3YETCS IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YJarOIUXCs 10
JTUCIUIUIMHE B KadyecTBE IMPOBEPKHU pE3yJIbTaTOB OCBOEHHUs Marepuaia. Kaxaomy cTyneHTy
BbIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KallliM BCE OCHOBHBIE XapaKTEPUCTHKU OMHMCHIBAEMOro moHsATus. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHS IMPOCIECKHUBATH MPUYHMHHO-CIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

KonTtpouabnas padora
CpencTtBo NHpOBEpPKM YMEHUN NPUMEHATh IOJYYEHHbIE 3HAHUS JJI1 pELICHUs 3ajad
OIIPEIEIIEHHOTO THIIA 110 TEME WU PA3ACILy

5. MaTepnaﬂm AJIA TIPOBEACHHUS TEKYIICI0 KOHTPOJISA U HpOMe)KyTOqHOﬁ
arTrecranmmmu

3ananus B (popMe YCTHOIO ONpPoOca

Yro0 TaKoe aJIrOpuTMBI.

1) [IpuBenure peajbHblE NMPUMEPHI 33/1a4, B KOTOPBIX BO3HHMKAET MOTPEOHOCTH B
COPTUPOBKE WJIA BBIUMCIICHUN BBITYKIOW OOOJIOUKH.

2) Kakumu emé mapamerpamu, KpoMe CKOPOCTH, MOXKHO XapaKTE€pHU30BaTh aJlTOPUTM
Ha [TPAKTUKE?

3) BriGepure onHy M3 BCTpEUaBIIMXCS BaM paHee CTPYKTYp JAAHHBIX M OIMUIIUTE €€
NpPeUMYIIECTBA U OTPAHUUYCHUSI.

4) Uto obmero Mexmay 3amadeit 00 OmpeneNeHud KpaTdaiero MmyTd M 3agaded o
KoMMHUBOsDKepe? UeM oHM pa3nuvaroTcs?

5) Chopmynupyiite 3amady, B KOTOPOW HEOOXOAWMO TOJBKO HAWIydIllee PEIICHUE.
Chopmynupyiite Takxke 3agaqy, B KOTOPOH MOXKET OBITh MPUEMIIEMBIM pPEIICHHE, JOCTaTOYHO
OJIM3KO0E K HaWJTydIIeMYy.

AJITOPUTMBI KAK TEXHOJIOTHS.

1) [TpuBenure mpumep HPUIOKEHUS, JUII KOTOPOIO HEOOXOAMMO alrOpPUTMHUYECKOE
HaroJIHEHHE Ha YPOBHE MPUIIOKEHHUH, 1 00CyuTe PYHKIUHU STHX aJTOPUTMOB.

2) [Ipeanonoxum, Ha OJTHOM M TOM e MAIIMHE IPOBOJUTCS CPABHUTEIBHBIN aHAIN3
peanu3anuii JIByX aJTOPUTMOB COPTHPOBKH, palOOTArONIMX BCTAaBKOWM © ciausHueM. [l
COPTUPOBKH N 3JIEMEHTOB BCTABKOH HeoOX0auMo 8n? maros, a JUis COPTMPOBKU CIHMSHMEM —
64n lgn maros. Ilpm kakoM 3HauYe€HUM N BpeMsl COPTHPOBKH BCTaBKOM MPEBBICUT BpeMs
COPTUPOBKH CIUSHUEM?

3) [Ipy xKakOoM MUHMMaJIbHOM 3HAYEHMHM N AJITOPUTM, BpeMsi paboThl KOTOPOTo
onpenensercss Gopmynoii 100n?, paboraer GbICTpee, YeM aIrOPUTM, BpeMs pabOThl KOTOPOIO
BhIpa)kaeTcst Kak 2", eciiu 00a alropuT™Ma BBITOJHSIIOTCS Ha OJHON M TOM e MaInnHe?

CopTHpoBKa BCTABKOI.



1)

Hcnonb3ys puc.2.2 B kKayecTBe 00pasiia, MPOWLIIOCTPUPYHTE pabOTy TPOIEeTyphl

Insertion-Sort o copruposke maccuBa A = <31,41,59,26,41,58>.

2)

T T B R L e R B Bo e 5 E Ve
@) [‘54 6[1]3 ¢ 215 0e 13 o [2T4F8 113
o Ll =5 . | A
12 4285 8% 486 .98 48§
© 14516 :] o 21456 © [1]2]3]4]s]6]
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Puc. 2.2. Onepawst npoueayps! INSERTION-SORT naa maccusom A = (5, 2, 4, 6, 1, 3). Dnementl
MaccHsa OBOIHENCHB! KBAAPATHKAMM, HAJ KOTOPBHIMM HAXOAXTCR HHACKCH], @ BHYTPH — JHEYCHUA COOTBCT-
CTBYIOWMX WieMeHTOB. YacTi (a)-(2) HTOro pHCYHKa COOTBETCTBYIOT HTepaLmam umkia for » crpokax 1-8
neenaokona. B xaxaoit MTepaumMm wepHBiil KBAIPATHK CONCPAMT IHaveHne knosa w3 Al)), xotopoe cpas-
HMBCTCA CO IHAYCHMAMM CCPBIX KBANPATHKOS, PACHIOICKCHHLIX C/ICBA OT Hero (CTpoKa nceaaokoaa S).
CepeiMH CTPCAKAEMM YXKAIAHB TC IHEYCHHA MACCHBA, KOTOPBHIC CABMIAIOTCH HA OAHY NOIKUMK) BIPABO
(cTpoka 6), a yepHoil cTpenxoit — nepemewenwe knova (ctpoka 8). B wactu (€) nokazano KOHCYHOC
COCTORHME OTCOPTHPOBAHHOIO MACCHBA.

[Mepenumute mporeaypy Insertion-Sort mjist COPTHPOBKH B HEBO3paCTAarONIEM

HOPSIIKE BMECTO HEYOBIBAIOIIETO.
3) Paccmorpum 3amady noucka.

4)

1)
2)

Bxon. ITocnenoBarenbHOCTh M3 Nuncen A =< a4, ay, ..., A, > W 3HAUYCHHUE V.

Boixoa. Muuekc i, Takoit, uro v = A[i], uiu crienpanbHoe 3HaueHue NIL, eciu v B A

OTCYTCTBYET.

CocraBbTe MCEBIOKO/1 TMHEHHOIO IOKUCKA, TPU pabOTe KOTOPOTO BIMOIHIETCS

CKaHMPOBAHMEC MOCICA0OBATCIBHOCTH B IOMCKAX 3HAYCHUS V. HOKa)KI/ITe KOPPECKTHOCTDH

ITOPUTMA C ITOMOIIBIO HHBAPUAHTHOCTH LIUKJIA. Y O€AUTECh, YTO BHIOpPAHHBIN
MHBapUaHT LIUKJIA yJIOBJIETBOPSET TPEM HEOOXOIUMBIM YCIOBUSM.

PaccmoTpuM 3a1a4y clioskeHUs IByX N-OUTOBBIX JJBOMYHBIX LEJIBIX YUCEI, XPAHSALIUXCS B
N-3neMeHTHBIX MaccuBax A u B. CymMy 3TuX ABYyX umMces He0OOXOAMMO 3aHECTH B
nBon4HO# popme B (N+1)-anementHsbiii Maccus C. [IpuBenaute cTporyrwo GopMyinupoBKy

3ala4i U COCTaBbTC IICEBAOKOA AJIA CIIOKCHUSA DTHUX JABYX YHCCIL.

AHaJn3 aJITOPUTMOB.

Bripasute QpyHKIMIO ng/ 1000 — 100n? — 1007 + 3 @-0603HaYEHHSX.

PaCCMOTpI/IM COPTUPOBKY 3JICMCHTOB MaCCHUBa A, KOTOpPAas BBIIIOJHACTCA CJICAYIOIIUM
06pa30M. CHauaia OIpCACIIACTCA HaUMEHBIINHN 3JIEMEHT MacCuBa A, KOTOpBII71
CTaHOBHUTCA Ha MCCTO JJICMCHTA A[l] . 3ateM MIPOU3BOJUTCA ITOUCK BTOPOT'O

HAMMEHBIIIETO 3JIEMEHTa MacchBa A, KOTOPBIN CTAHOBUTCS Ha MecTo dniemenTa A[2].

DTOT mpoliece MpoI0IBKaeTCs 71 MEPBBIX N-1 anemeHToB MaccuBa A. 3anuimunTe
TIICEBJIOKO/T 3TOTO aJrOPUTMa, H3BECTHOTO KaK COPTUPOBKA BhIOOpoM (Selection sort).

Kakoii nHBapHaHT LIUKJIa COXpaHsaeTcs A 3Toro anroputma? Ilouemy ero goctaToyHo

BBITIOJIHUTD IJIS ICPBBIX n-1 3JIEMEHTOB, a HE 1JIs BCeX N 3JIEMCHTOB? OnpeuenHTe BpeMA

paboThI aIropuT™Ma B HAWIY4IEM M HAUXY/IIEM CIy4yasX U 3aluIluTe ero B 0-

0003HaYEHUSIX.



3) BHOBB 0OpaTuMCs K aITOPUTMY JIMHEHHOTO IMOMCKA (CM. COPTUPOBKA BCTaBKOM 3).
JUIs CKOJNBKHX 3JIEMEHTOB BXOJHOW IIOCIENIOBATEIBHOCTH B CPEAHEM HYKHO IPOM3BECTU
IPOBEPKY, €CIU MPENOiIaraeTcsi, YT0 BCE AJIEMEHTHl MacCUBa C PaBHON BEPOSTHOCTHIO MOTYT
UMETh UCKOMOe 3HayeHne? YTo MpoucxoauT B Hauxyauem ciydae? Yemy paBHO BpeMsi pabOTHI
ITOpUTMa JIMHEWHOTO IOMCKAa B CPEeJHEM M B HaUXy/JIIeM ciydasx B 0-o003HadeHUsIX?
OO6ocHylTe CBOW OTBET.

4) Kakum 00pa3oM MOKHO MOJIU(PHUIMPOBATH TIOYTH KaX]IbIi aJITOPUTM, YTOOBI OTYYHUTh
ONTUMAJILHOE BpeMsi pabOTHI B HAMITyYIlleM ciiydyae?

Pa3paboTka ajropurmMoB.
1) Hcnonb3ys B KaduecTBe oOpasiia puc 2.4, IpOUJLTIOCTPUPYIHTE paboTy alropurMa
COPTUPOBKH clusiHUEM s MaccuBa A = <3,41,52,26,38,57,9,49>.

Or1copTHpOBaAHHAR NOCNCAOBATENLHOCTS

2 - 6
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Hexoamas nocneiosarensHocTs

Puc. 2.4. [llpouecc copruposks cnmsumesm maccuna A = (5,2 4,7, 1,3, 2, 6). [Lnour nognexatmx
CAMAHHIO OTCOPTHPOBANHLIX NOCACAOBATCALHOCTEN BOIPACTAIOT B X0AC paboTh ATrOpHTMA.

2) Tlepenumute mporenypy Merge Tak, 4ToObl B HEH HE HCMOJIb30BATHUCh CUTHAIBHBIC
3Ha4yeHus1. CUTHAJIOM K OCTaHOBKE JIOJDKEH CITY)KUTh TOT (aKT, YTO BCE IIEMEHTHI MaccuBa L
W MaccuBa R ckommpoBaHbl 00paTHO B MaccuB A, TOCJIE Y€ro B TOT MacCHUB KOMTUPYIOTCS
AJIEMEHTBHI, OCTABIINECS B HEITYCTOM MAacCHBE.

3) Bocnonp3yiiTech METOJJOM MaTeMaTHUECKONH HHAYKIMH JJIs JOKa3aTeIbCTBA TOTO, UTO,
KOTJ1a N SIBJISIETCSI TOUHOW CTETIEHBIO 2, PEIIEHNEM PEKYPPEHTHOTO COOTHOIICHHS

2, ecjii n = 2
T(n) = 2T(n/2) +n, eciun = 2%, k>1
seistiercst T(n) = nlgn.

4) CopTHpPOBKY BCTaBKOW MOYKHO ITPE/ICTABUTD B BUE PEKYPCHBHOM ITOCIIEI0BATEILHOCTH.
Uro0b1 oTcopTupoBaTh MaccuB A[1..n], cHayanga Hy>KHO PEKYpCUBHO OTCOPTUPOBAThH

maccuB A[1..n — 1], mocie 4ero B 3TOT OTCOPTHPOBAHHBIA MaCCUB TIOMEIIACTCS AIIEMEHT



5)

6)

7)

1)

2)
3)

4)
5)

6)

7)

A[n]. 3anumure peKyppeHTHOE YpaBHEHHUE JUIsl BDEMEHU PaOOThI ATOM PEKyPCHUBHOM BEpCHH
COPTUPOBKHU BCTABKOM.

Bo3Bpaiasich k 3aa4e moucka (CM. COpTUPOBKA BCTaBKOH 3), HETPYIHO 3aMETHTh, YTO €CIIH
MI0CJIEIOBATEIBHOCTh A OTCOPTHPOBAHA, TO MOKHO CPABHUTH 3HAUCHHUE CPETHETO AIIEMEHTA
ATOM TOCIIEIOBATEIILHOCTH C UCKOMBIM 3HAYCHHEM V U Cpa3y HUCKIIOYHUTh TOJIOBUHY
I0CJIEI0BATEILHOCTH U3 JajibHelIero paccMotpenus. bunapusiii mouck (binary search) —
3TO aJITOPUTM, B KOTOPOM TaKas Mpoleypa MoBTOPsETCsS HEOAHOKPATHO, YTO BCAKHMA pa3
NPUBOIUT K YMEHBILICHHIO OCTABIICHCS YacTH MOCIIEA0BATEILHOCTH B JIBA pa3a. 3alHUILIUTe
TMICEBOKO/] aJITOPUTMA OMHAPHOTO MorCcKa (JTMOO UTEPATUBHBIHN, TNOO PEKYPCUBHBIN).
JlokakuTe, 4TO BpeMsi pabOThl 3TOTO AJITOPUTMA B HAUXY/IIIEM cirydae coctapisieT O(lgn)
3ameTrm, uto B mukiae While B ctpokax 5-7 mpoueayps Insertion-Sort B pasaene 2.1 s
CKaHUPOBaHUSA (B 0OpATHOM IMOPSIKE) OTCOPTUPOBAHHOTO moaMaccuBa A[1..7 — 1]
MCIOJIb3YETCS IMHENHBIA MOUCK. MOXKHO JIM UCIIOIb30BaTh OMHAPHBIN OUCK (CM. YIp.

2.3.5) BMECTO JINHEHHOTO, YTOOBI BpeMs paOdOThI 3TOTO aJITOPUTMA B HAUXY/IIIEM CITydae
YIIY4IIAIOCH U CTaNo paBHbM O(nlgn).

PaspaboTaiiTe airoput™M co BpemeHeM paboThl O(nlgn), KoOTOphIA IS 3aJaHHOTO
MHOXeCTBa S M3 N IENBIX YHCENT M JPYroro IEJIOr0 YMCia X ONpeAesseT, UMEIOTCS JIU BO
MHOXECTBE S JIBa 2JIEMEHTa, CyMMa KOTOPBIX paBHA X.

AcCUMITOTHYECKHE 0003HAYCHUS.
[Tycte f(n) u g(n) — acCUMOTOTUYECKH HEOTpULIATEIbHBIE (DYHKIUU. JJOKaXKHUTE C TOMOIIBIO
0a3oBoro onpenaenenus ©-o6o3nadenuii, uro max(f(n), g(n)) = 0(f(n) + g(n)).

[TokakuTe, 9TO [UIS JIFOOBIX IEHCTBUTEIBHBIX KOHCTAHT & W b, rae b > 0, BBIMONHSIETCS
cootnomenue (n + a)? = O(n?).

[MosicuuTe, TIOYEMy YTBEpP)KIACHHE «BpPEMsi pabOThI alropuTMa A paBHO KaK MHHAMYM
0 (n?)» nuimeHo cMbIcia.

Cnpasemmusbl i cootHomenus 2" = 0(2™) u 22" = 0(2™)?

Jokaxwure, 4To Aj1s TFOOBIX ABYX QyHKuuit f(n) u g(n) mer umeem f(n) = 0(g(n)) torna
U ToJbKO Toraa, koraa f(n) = 0(g(n)) u f(n) = Q(gn)).

Jlokaxxute, 4T0 BpeMst paboThl anroputMa paBao ©(g(n)) Toraa u ToIbKO TOrIA, KOT/A €ro
BpeMsi paboThI B HauxyamieM ciaydae pasao 0(g(n)), a B Hamryumem - Q(g(n)).

Hoxkaxwure, 4to MHOXKeCTBO 0(g(n)) N w(g(n)) sBisercs mycThIM.

CranaaprHbie 0003HAYEHHS U YACTO BCTpeyawuuecss GyHKIuHU.

1) Tlokaxwute, uto ecnu pyHkimu f(n) u g(n) MOHOTOHHO HEYyOBIBAIOIINE, TO TAKOBBIMU
xe sBisiiorest U ¢ynkuuu f(n) + g(n) u f(g(n)), a ecnu Baodasok f(n) u g(n)
HEOTPHUIATENILHBI, TO MOHOTOHHO HeyObIBaromiei sBisiercs u pyukuus f(n) - g(n).

2) JloxaxuTe ypaBHeHue '8¢ = clogra,

3) Jokaxute ypaBuenue lg(n!) = @(nlgn). Jokaxure tarxxke, uro n! = w(2") u n! =
o(n™)

4) Jlokaxwute, uto u3 k In k = ©(n) BeiTekaer k = G(n/ln n)/

KonTtponmupyemsie komnerenuuu: [1K-10
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KonTtpoJsbnas pabora
3agaua 1

Hwxe npuBeneHa Tabiuna, CTPOKU KOTOPOI COOTBETCTBYIOT Pa3IMUHbIM ()YHKIHAM
f(n), a cronOup! — 3HaYCHUAM BpeMeHH t. 3arnoaHuTe Tabauly MaKCHMAIbHBIMU 3HAYCHHSMH NN,
JUTsl KOTOPBIX 3a/laua MOXKET OBITh pellieHa 3a BpeMs t, eciiu mpe/onaraetcs, 4To BpeMsi padoThI
ITOPUTMA, HEOOXOMMOE [T PELICHUS 3a]auH, paBHO f (1) MUKPOCEKYH]I.

Cexynna | Munyta Yac eHb Mecsn l'on Bek

logn

Vn

n

nlogn

n2

Tl3

271

n!

3agaua 2

PaccmoTtpuTe copTUpOBKY N 371eMEHTOB MaccuBa A, KOTOpasi BHITIOIHSAETCS CIIEIYIOIIUM
obpazom. CHavasa onpeaenseTcs HAMMEHBIINH JIeMEHT MaccuBa A, KOTOPBIA CTAaBUTCS Ha
MmecTo aeMenTa A[1]. 3aTeM Ipon3BOAUTCS MOMCK BTOPOTO HAUMEHBIIETO JIEMEHTa MacCcHBa
A, KOTOpBI CTaBUTCS HA MeCTO AneMeHTa A[2]. DTOT mpouecc NpoIoJIKUTCS sl MepBbIX N-1
3JIEMEHTOB MaccuBa A. 3aluIINUTe MCEBJOKO 3TOrO allTOPUTMA, U3BECTHOTO KaK COPMUPOBKA
svibopom (Selection sort). Kakoit nHBapHaHT IKKJIA cOXpaHseTcs st 3Toro anropurMa? [louemy
€ro JI0CTaTOYHO BBIIOJIHUTH ISl IEPBBIX N-1 351eMeHTOoB, a He 11 BCeX N 3JIEMEHTOB?
Omnpexnenute BpeMs padOTHI AITOPUTMA B HAMJTYYIIIEM U B HAMXY/IIIIEM CITydasX U 3alHIIUTE €T0
B © 0003HaYEHHUSIX.

3agaua 3

PaccMoTpuTe COpTHPOBKY N 3JIEMEHTOB MacCuBa A, KOTOpasi Ha3bIBAECTCS COPMUPOBKA 8CMABKOLL
(insertion sort). OHa HaMOMHHAET CMOCO0 K KOTOPOMY MPUOETat0T UTPOKH IS COPTHPOBKH
UMeroIuxcs Ha pykax kapT. CHayasia B JIeBOW pyKe HET HU OJHOM KapThl M BCE OHU JIeKaT Ha
croiie pyOamkoi BBepx. Jlamee co crona 6epercs 1Mo oTHOM KapTe, Kaxaas U3 KOTOPBIX
MOMEIIAETCS B HY’)KHOE MECTO Cpe/iu KapT, KOTOphIe HaXOAATCS B JIEBOU pyke. UTOObI
OTpeAeNnTh, Ky/la TOMECTUTh OYEPETHYIO KapTy, €€ MacTb U JOCTOMHCTBO CPABHUBAIOTCS C
MacTbIO U JIOCTOMHCTBOM KapT B pyke. [locie kaxoro mara KapThl B JIEBOH pyke OyayT
oTcopTupoBanbl. [IycTh cpaBHEHHE IPOBOANUTCS B HAIIPABJICHUU CJIEBA HAPaBO. 3alUIINTE
TICEBJIOKO/T aJITOPUTMa COPTUPOBKHU BCTaBKoW. Kakoli MHBapuaHT IIUKIIa COXpaHSAETCA IS 3TOTO
anroputMma? Onpeznenure BpeMs paboThl aITOPUTMa B HAMITYULIIEM U B HAUXYIIEM CIIydasxX U
3anuumre ero B ® 0003HaYCHUSX.

3agaua 4

CoptupoBKka BCTaBKON MaJIbIX MAaCCHUBOB B MPOIIECCE COPTUPOBKH CIUSHUEM



HecmoTps Ha TO, 4TO ¢ yBETMUEHUEM KOJIMYECTBA COPTUPYEMBIX FJIEMEHTOB BPEMsI COPTUPOBKHU
METOJIOM CIIHSIHUI B HAUXY/IIIEM citydae pacteT kak @(nlgn) , a Bpemst COpPTHPOBKH BCTaBKOM —
kak O(n?), Gnaronaps MOCTOSHHBIM MHOKHTENSAM Ha MPAKTHKE JUIS MAIBIX PA3MEPOB 3a/1a4 Ha
OOJIBIIMHCTBE MAIIMH COPTUPOBKA BCTABKOH BBINIONHsETCs ObIcTpee. Takum 00pa3oM, ecTh
CMBICJI MCII0JIb30BaTh COPTUPOBKY BCTABOK B IIPOLIECCE COPTUPOBKE METOJIOM CIUSHUM, KOTAa
103374l CTAHOBATCS IOCTaTOYHO MalleHbKUMU. PaccMoTpuTe MoanduKanuio airopurma
COPTUPOBKH CIIMSIHHEM, B KOTOpOM 1/k 10IMacCUBOB JJIMHOM K COPTUPYIOTCSI BCTABKOM, ITOCIE
4€ro OHu O6’b€I[I/IH$IIOTC$I C IOMOIIIBIO OOBIYHOI0 MEXaHW3Ma CIUSHAS. Bennunna k JOJIZKHa
OBITH HailZieHa B IIPOLIECCE PEIICHUS 3a1aUH.

a. IlokaxkuTe, 4TO COPTUPOBKA BCTABKOI MO3BOJISET OTCOPTUPOBATH N/ k
HO/IMIOCIIEIOBATEIBHOCTEH [THHOM K Kakmas 3a Bpems O(nk) B xymuiem ciydae.
b. TlokaxxuTe, KaK BBIMOJIHUTH CIUSHUE STHX MOAMOCICIOBATEIBHOCTEH 32 BpeMs

0(n lg(n / k)) B HaMXy/IIIIEM ClTydae.

C. Ecnu takoii Moau(uIIMpOBaHHBIN AITOPUTM BBINIOJIHAETCS 3a Bpems O(nk + n lg("/ k))

B HaUXYJIIIEM ciIy4ae, TO YeMy paBHO HanOoubliee 3HadeHue K kak GpyHKIuu ot N, st
KOTOPOT0 MOAM(DHUIIMPOBAHHEII aITOPUTM B ©-0003HAUCHHSIX UMEET TO K€ BpEMS
paboThl, UTO U CTAaHAAPTHAS COPTHUPOBKA CIUSIHHEM?

d. Kak cnenyet BoiOupath K Ha nmpakTuke?

3agaya 5
KoppekTHOCTB Iy3bIpEKOBOM COPTUPOBKHU

[Ty3bIpbKOBasi COPTUPOBKA MPEJCTABISAET COOON MOMYSAPHBIA, HO HEe 3()(hEeKTUBHBIN
AJITOPUTM COPTUPOBKH. B €ro 0CHOBE JIEXXUT MHOIOKpaTHas IIEPECTaHOBKA COCEAHMX
AJIEMEHTOB, HApYLIAIOIINX MOPSAJOK COPTUPOBKH.

Bubblesort(A)

1 fori=1toA.length-1

2 for j = A.length downto i + 1

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

4 IMomensiem A[j] u A[j - 1] mectamu

a. ITyctb A 0Go3HauaeT BbIxox mporeayps! Bubblesort(A). [ins noxasarenbcrsa
KOppeKTHOCTH Tporieaypsl Bubblesort HeoOxoammo 10Ka3aTh, YTO OHA 3aBEPIITAECTCS U YTO

A[1] < A[2] < - < A[n]
rien = A.length. Urto emé HEOOXOIUMO JTIOKA3aTh IS TOTO, YTOOBI ITOKA3aTh, YTO
nporienypa Bubblesort geiicTBUTEIEHO BBIMOIHSAET COPTUPOBKY?

B cnemyronux IByX 4acTsax JA0Ka3bIBalOTCs HepaBeHCTBa (2.3).

b. Touno chopmynupyiite wHBapHaHT KA fOr B ctpokax 2-4 v JOKaXHTe, 4TO OH
BBITIOJHAETCS. J[0Ka3aTeNbCTBO JOJKHO UMETH TY K€ CTPYKTYPY J0KA3aTEIbCTBA
WHBApUAHTAa LMKJIA, KOTOPAsl paHee UCIIOJIb30Balach B aHAJOTUYHBIX JOKA3aTEIbCTBAX B
JIAHHOH TJaBeE.

C. C moMOIIIbIO YCIIOBHS 3aBEPILICHHS] MHBAPHAHTA [IUKJIA, JOKa3aHHOTO B yacTH (D),
chopmynupyiiTe MHBapHaHT 1ukiia for B ctpokax 1-4, KOTOpBIi MO3BOJIWII OB TIOKA3aTh



HepaBeHcTBa (2.3). Jloka3aTeabCTBO JOHKHO UMETh TY JK€ CTPYKTYPY JA0Ka3aTeIbCTBA
WHBAapUaHTa LIMKJIA, KOTOPAasi UCTIOIB30BAJIACH pAaHEE B aHAJIOTUYHBIX JIOKA3aTEIbCTBAX B
AHHOU TJIaBeE.

d. Onpenenute Bpemst My3bIpbKOBOM COPTHUPOBKY B HAMXYJIIIEM CIIydae U CPABHUTE €ro CO
BPEMEHEM COPTUPOBKHU BCTABKOMA.

3agauya 6
KoppektHocTs npasuia ['opHepa

Crnenyroumii pparMeHT KoJia peanu3yeT npaBuiio ['opHepa 11t BBIYUCICHUS TOJTMHOMA

n

P(x) = Z aixt = ag+x(a; + x(ay + -+ x(an_; + xay) ...))
i=0

JUTS 33JJaHHBIX KO3(PPUIIMEHTOB Ay, A1, Ay, ..., Ay, U 3HAYCHHS X.
1 y=0

2 forl=ndownto0

3 y=ai+tx*y

a. YUemy paBHO Bpemst pabOThI 3TOr0 parmenTa koja npasuia ['opuepa B \theta-
0003HaYeHUSIX ?

b. Hanmmmre nceBaoko1, peain3yronuii airOpUT™M 0OOBIYHOTO BBIYHCIICHUSI TOJMHOMA,
KOrI'/la KaXK10€e cllaraéMoe IOJIMHOMA BbIUUCISIETCs OTAeNbHO. Onpenenure
ACUMITOTUYECKOE BpEMS pabOThI 3TOTO aJIFOPUTMa U CPABHUTE €r0 CO BpEMEHEM pabOThI
aJIropuTMa, OCHOBAaHHOI'O Ha npasuie ['opHepa.

C. PaccMoTpuM ciieyroniuii ”HBapUaHT LUKJIA.

B nauane kaxoit urepanuu nukia for B crpokax 2 u 3

n—(i+1)

— k
y = Z Ap+i+1X

k=0

PaccmoTpuM cymmy 6e3 uiIeHOB Kak paBHYIO HYJH0. Cleylo CTPYKTYpe J0Ka3aTelbCTBA
WHBapHaHTa LUKJIa, KOTOpasl UCI0JIb30BaJIaCh PAHEE B IAHHOM I1aBe, BOCIIOIb3YHTECH
yKa3aHHBIM MHBAPHAHTOM IMKJIA, YTOOBI TOKA3aTh, YTO MO 3aBEPILIEHUH PaOOThI

Y = Xk=0 akxk-

d. Cnenaiite 3aKiroueHHe, YTO B IPUBEICHHOM (PparMeHTe KOJia MPaBUIBHO BBIYUCIISICTCS
3HAYEHHE MMOJMHOMA, KOTOPBIN 3a1aeTcst KOOPOUIIMEHTAMH A, A1, A3, -.., Ay -

3agaua 7

NuBepcuu



[Tycts A[1 ..n] npencrasisier coOoi MaccuB U3 N pa3nnyHbIX yncen. Ecomi < ju A[i] >
A[j], o mapa (i, j) na3eiBaercsi uHBepcuen A.

a. [lepeuuncnure nsate nHBepcui Maccusa < 2,3,8,6,1 >.

b. Kakoit MaccuB u3 31eMeHTOB MHOXeCTBa {1,2, ..., N} COMEPKUT MAKCUMATILHOEC
KOJIMUECTBO MHBEpCcUil? CKOJIIBKO HHBEPCUM B 3TOM MaccuBe?

. Kakas cyiecTByeT B3auMOCBSI3b MEXITY BpEMEHEM COPTUPOBKH METOJIOM BCTABOK U
KOJIMYECTBOM MHBEPCHI BO BXOJHOM MaccuBe? OOOCHYHTE CBOM OTBET.

d. Pa3paboraiiTe airopuT™, ONpeASISIONINN KOJTMISCTBO HHBEPCHHA, COACPIKAIIUXCS B
NPOM3BOJILHOW TIEPECTaHOBKE N 3JIEMEHTOB, BpeMsi pabOThI KOTOPOTO B HAMXY/IIIIEM CTydae
paBHo O(nlgn). (Ykazanue: MOTU(UIMPYHTE AITOPUTM COPTUPOBKH CIIHSHHEM. )

Kontpomupyemsie komnerennuu: [1K-10
Oyenxa KomMnemenyutl OCyecmeaisiencs 8 Coomeemcmauu ¢ madauyet 4.

BOl'[pOCLI K 3a49€Ty

1. Yro Takoe aaropuTMbl?

2. ANTOpPUTMBI KaK TEXHOJIOTHSL.

3. AJITOPUTM COPTUPOBKH BCTABKOM.

4. AHanu3 aropuTMa COpTUPOBKHU BCTaBKOI.

S. 3agaua COPTUPOBKH BEIOOPOM.

6. AHanu3 aropuTMa COpTUPOBKHU BEIOOPOM.

7. Pa3paboTka anropurmMa COpTUPOBKH CIIUSHUEM.

8. AHanu3 alropuTMa COPTUPOBKHU CIHUSIHUEM.

9. Acumnroruyeckre 0003HaUCHHUS.

10.  CpaBHeHue PpyHKIIHIA.

11.  3agaua nmowcka MakCHMaJIbHOTO MTOJIMAcCHBA.

12. Meroa noACTaHOBKY PEUIEHUSI PEKYPPEHTHBIX COOTHOLIEHUH.

13.  Amnanu3 anropurMma Momcka MakCUMaJIbHOTO [TOJIMACcCHBA.

14.  Aunropurm llTpaccena niast yMHOXKEHUSI MaTPHIL.

15. 3amaya o HaliMme.

16.  Amnanu3 HauxyAuero ciayvas B 3aJade o Haiime.

17. JleMMa 0 MaTeMaTHYECKOM OKHMJIaHWH WHIUKATOPHOM CIIy4aiiHOW BEJINYMHBI.

18.  Jlemma 0 MareMaTH4eCKOM OXKHJIaHUU KOJIMYECTBA HAIMOB.

19.  Awnanm3 3agaum 0 HaliMe ¢ TOMOIIBIO0 MHAWKATOPHBIX CITyYalHBIX BEITMYMH.

20.  3amaum o rapaepoOIIKe U HHBEPCUU MacCUBA.

21. MaccuBbl Iocie CiIy4aiHOW nepecTaHOBKHU. JIeMMa 0 paBHOMEPHOM
pacrpeneneHun.

22.  BeposSITHOCTHBIH MO/ICYET.

23.  Ilouck B HEOTCOPTHPOBAHHOM MAacCHUBE.

KonTtponupyemsie kommerenuuu: [TK-10
Oyenra Komnemenyutl OCyWecmesienmcs 8 Coomseemcmauu ¢ madauyet 4.
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