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CocraBurenb / COCTaBUTENN: MITDY. crapmuii npenoaasarens kabeapsl UTullM

MECTO paﬁOTbl, 3aHUMacMas JOJUKHOCTh

W - Tpyo H. B. «23» aBrycra 2021 r.

“nonmuch d.1.0. Jata

Penenzent: MITDYVY, nouent kadpeapsr UTullM
/ MECTO pa60TBI, 3aHUMacMadad JOJIKHOCTh
s 57/ Hynyoumse 1.B. «23» aBrycra 2021 r.
o

TIOJITUCH ®.1.0. Jata

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

(IOMHKHOCTB, MECTO PabOTHI)

Jlemupos JLH. «26» asrycra 2021 r.
d.1.0. Jara

noAnrcCh

@OoH/ OIIEHOYHBIX CPEICTB PACCMOTPEH M 0J00peH Ha 3aceqanuu Kadeapsl MHbopMannoHHBIX
TEXHOJIOTUH U MpUKIaaHOW MaTeMaTHKu  (mpotokois Ne 1 ot «26» aBrycra 2021 r.)

—
3aB. Kadeapon UTuUMM C/‘\ 9 MwTtpodaHos E.M. «30» aBrycra 2021 .
nom-mcs(_/
nognuco ®.1.0. HaTa

I[OHOJ'IHCHI/ISI N U3MCHCHUS, BHCCCHHEBIC B (bOHI[ OLCHOYHBIX CPCACTB, YTBCPIKACHBI Ha 3aCCAAHUN

Kageapsl )
npoTokoi Ne OT « » 20 r.
3aBeayromuii kadenpoit / ®.N.0/

I[OHOJ'IHCHI/ISI N UBMCHCHUS, BHCCCHHBIC B (I)OH,[[ OLICHOYHBIX CPCACTB, YTBCPIKACHBI Ha 3aCCAAHUN

Kadeapsl ;
pOTOKOJ Ne OT « » 20_ 1.
3aBenyrouuii kadeapoit / ©.1.0/

HOHOJ’IH@HI/ISI 1 UBMCHCHHA, BHCCCHHBIC B (1)0HJI OICHOYHBIX CPCACTB, YTBEPIKACHLI HA 3aCCAaHUN

Kadenpsl ,

poToKoJI Ne OT « » 20_ r.

3aBenyromnmii kageapoit / ®.M.0/




Conep:xanue
HACIHOPT ®OHIA OHEHOYHbBLIX CPEACTB
NEPEYEHb OHEHOYHBIX CPEJICTB
OIIMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHHUSI KOMIETEHIINIA

METOAUYECKHUE MATEPUAJIBL, ONPEJEJAIOINUE ITPOLEAYPbI
OIIEHUBAHUSA PE3YJIBTATOB OBYUEHUSA, XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMHUPOBAHUS KOMIETEHIIAM

MATEPHUAJIBI JJIA ITPOBEJEHUA TEKYIIEI'O KOHTPOJISA U
MPOMEXXYTOUYHOM ATTECTALIUH



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

o aucuuiuinae «Teopus anropuTMoB»

OneHoYHBIE CpEACTBA COCTABJSIIOTCS B COOTBETCTBHMM C pabouell MporpaMMmoi
JUCHUTUTMHBL U TIPEACTABISIIOT cO00 COBOKYMHOCTh KOHTPOJIBHO-M3MEPHUTEIHHBIX MaTepHAIOB
(TunoBble 3amauM (3a7aHMsI), KOHTPOJbHBIE PAaOOTHI, TECTHl M Jp.), MpeIHA3HAYCHHBIX IS
U3MEPEHUs YPOBHS TOCTHKEHUS 00yJarOIIMMUCS YCTaHOBIICHHBIX PE3yIbTaTOB 00ydEHUSI.

OneHoYyHBIE CpelICTBAa  HUCIOJB3YIOTCA IMpPH  MPOBEACHUHM TEKYIIET0 KOHTPOJIA
yCIIEBAEMOCTH M IPOMEKYTOYHON aTTECTALIUU.

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

(dhopManu3auyu perieHus MPUKIATHBIX 33129

[IK-10.1. 3naer 0a3oBble TOJOXKEHUS (yHIAMEHTAIBHBIX pPa3/AeJioB
CHCTEMHOT'0 aHAJIM3a U MAaTEeMaTHKU B 00beMe, HEOOXOAUMOM TSt 00paboTKH
nHpOpMaMM W aHajlW3a JAaHHBIX B NPHUKIAAHOW OO0JIACTH;, NPUHIMIIBI WU
METO/bI MPOBEJACHUSI UCCIEIOBAaHUN B 001acTH MH(DOPMAIMOHHBIX CUCTEM U
TEXHOJIOTHH; TEXHWKH IUTAHUPOBAHHWS M MPOBEJACHUS BBIYMCIHUTEIBHOTO
JKCIIEPUMEHTA.

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

[IK-10.3. Bmanmeer HaBbIKaMU TIOCTAaHOBKM 3a7a4d;, HaBbIKAMU pabOTHI C

O6ubnanorpaguueckuMu HCTOYHMKAMHU HH(OpMalUK; HaBbIKAMH pEIIECHUs
MOCTABJIEHHBIX 3aJa4 B MPEJMETHOM 0O0JacTM B paMKaxX BBIOPAHHOTO
npous.

KoHeuHbIMu pe3ynbTaTaMH OCBOCHHS JTUCHMIUIMHBI SBISIIOTCA  c(hOopMUpOBaHHBIE
KOTHUTUBHBIC JECKPUITOPBI <«BHATh», «YMETb», «BIAACTh», PACHUCAHHBIE IO OTAEIbHBIM
KoMIleTeHIIMAM. POpMHUpPOBAaHUE IECKPUITOPOB IIPOUCXOAUT B TEUEHUE BCETO CeMecTpa II0
JTalmaM B paMKaX KOHTaKTHOM paboThl, BKIIOYAIOIIEH pa3iMyHble BHIbI 3aHATUH U
CaMOCTOSATENIFHON pabOThl, C MPUMEHEHUEM Pa3IMYHBIX (HOpM U METOl0B 0OydyeHus (Tabi.2).




Tabnuia 2 - opMupoBaHre KOMIETEHIIMI B TPOLIECCE U3YyYEHUS TUCIUTUTHHBIL:

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. CrymeHT 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 | pabora.
JaHHBIX B  MPUKJIAAHOM  o0nacTy; | MOArOTOBKa M cllada | Hopsijka.
OPUHLMIBI W METOJABl  IPOBEJEHUS | IPOMEXKYTOUHON Paznen 3.  Hcuucnenue
UCCJIEJOBAaHUN B o0iacTy | aTTecTauuu. IIPEIUKATOB.
UH(POPMAIIMOHHBIX CUCTEM u
TE€XHOJIOTHH; TEXHMKHU IJJAaHUPOBAaHUS U
IIPOBEICHUS BBIYMCIIUTEIIBHOTIO
JKCIIEPUMEHTA.

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

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

! JleKuuMOHHbBIE 3aHATHUSI, 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.),
CIOCOOCTBYIOIIHNE PA3BUTHIO Y 00yJArOIINXCA HABBIKOB KOMaH/IHOW PaOOThI, MEKITMIHOCTHON KOMMYHHUKAIMH, IPUHITHS PEIICHUH, THIEPCKUX KadeCTB.
% Haumenosanue TeMbl (pasjena) 6epercs u3 paboueii IIporpamMmMbl JUCIUIUIMHBL.

# OLeHOYHOE CPEICTBO JIOJKHO BBLIOMPATHCS C yUETOM 3alJIAHUPOBAHHBIX PE3YJIbTATOB OCBOECHHUS JUCUUILIMHBI, HANPUMED:

«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM 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
QIFOPUTMU3ALMI0 U aHAIU3 BPEMEHH
paboThl aJIrOPUTMOB.
bazoBbIii ITK-10.1. Crynent umMeeT | JIekunoHHbIe u | Paznen 1. Hcumcnenue | Tekymmii KOHTPOJIb
YPOBEHb HECUCTEMAaTU3UPOBAaHHbIE 3HaHUS | IPAaKTUYECKUE  3aHATHS, | BBICKa3bIBAaHUIL. — YCTHBIH oIpoc,
0a30BBIX MOJOXKEHUN (PyHIAMEHTAJIBHBIX | caMocTosITeNIbHAas pabota | Paznen 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
IOPUKIAJHON 00JIacTH; MPUHLMIAX U | aTTECTALUU. IIPEIUKaTOB.
METO/axX MPOBEICHUSI HCCIICAOBAaHUM B
obsmacth HWHGOPMAIIMOHHBIX CHUCTEM U
TEXHOJIOTHH; TEXHUKH IJIAHUPOBAaHUS H
IPOBEJCHUS BBIUHCIUTEIBHOTO
IKCIEPUMEHTA.
CTyneHT uMeeT HECUCTEMAaTU3UPOBaHHbBIE
3HaHHE OCHOBHBIX IIPUHLIUIIOB
MOCTPOEHUS TOUCKOBBIX, COPTUPYIOIIUX
Y BBIYMCIIUTENIBHBIX AITOPUTMOB, 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 TNPUKIAJAHOH  0o0JacTu;
OPUHIUIBL W METOJABI  TPOBEICHHUS
HCCIIEIOBaHUI B obractu
UHPOPMAIIMOHHBIX CHUCTEM u
TEXHOJIOTHI; TEXHHKH IJIAHUPOBAHUS M
MIPOBEICHUS BBIYHCIIUTEIHHOTO
9KCIIEPUMEHTA.

CTyeHT 3HAaeT OCHOBHBIC IPUHIIHITHI
MOCTPOCHHSI TIOUCKOBBIX, COPTUPYIOIIUX
Y BBIYHMCIUTEIIBHBIX 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 MaTepuaie.
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 IUIAHUPOBAHUS H
MPOBEICHUS BBIYHCIIUTEIIEHOTO
JKCIIEPUMEHTA.

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

ITOJIOKCHHUA

JlexuoHHwIe "
IPAKTUYECKUE  3aHATHS,
paboTa B MaJIbIX Ipymmnax,
WHTEpAaKTUBHAsT  JIEKIUS,
JUCKYCCHSI,
camocrosTenbHas paboTa
oOyuarouxcs,
MOATOTOBKa |
IIPOMEKYTOYHON
aTTeCTallUu.

cJayda

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

Jloruka
MEepBOro

Hcuucnenune

Texymuii KOHTPOJIb
— YCTHBIM ompoc,
KOHTPOJIbHAS
pabora.

Ymeem




bazoBrrii [1K-10.2. CryneHnt UCHBITEIBAET | JIeKIIMOHHEIE u | Paznen 1. Ucuucnenne | Texkymuili 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. Mcuucnenue
IPOrPaMMHO peann3oBath | 00y4aroIuxcs, MPEeIMKaTOB.
BBIYUCIIUTEIbHBIN OKCIIEPUMEHT | IOJArOTOBKA M cJava
MOCPEACTBOM SI3BIKOB | IIPOMEKYTOYHOU
IpOorpaMMHUPOBaHUS W C | aTTecTaluu.
HCIIOJIb30BaHUEM  CIIELUATU3UPOBAHHBIX
MaKeTOB MPUKIIATHBIX porpamm;
pa3pabaTeiBaTh  aJIrOPUTMBI  PEIICHUS
KOHKPETHBIX 3aJ1a4.
CTyneHT MCHOBITBIBAET 3aTPYJHEHUS IPU
ONpENIETICHUN HAUXYAIIETO U CPEIHETro
BpEMEHH pabOThl alTOPUTMOB; BBIOOpE U
MPUMEHEHUU PA3JIMYHBIX METOJIOB ISt
pa3paboTKH alIrOpUTMOB; TPOBEIACHHUH
CpPaBHUTEIBHOTO  aHaJW3a  BPEMEHH
paboThI ANTOPUTMOB.
Cpennuit IMK-10.2 CtyneHT ymeer Gpopmynuposats | JIeKnnoHHbIE u|Pazgen 1.  Hcuucnenue | Tekymuii KOHTPOJIb
YPOBEHb M JIOKa3blBaTh  HambOojee  BaKHbIC | IPAKTUYECKHE  3aHATHUS, | BRICKA3bIBAHHIA. — YCTHBIM ompoc,
pe3yapTaThl B TPHUKIAAHBIX 00JIacTAX; | paboTa B MajbIx rpymnmax, | Pazmen 2. Jloruka | KOHTpOJIbHAS
MIPOrpaMMHO peanu3oBaTh | MHTEPAKTUBHAA  JIEKLMS, | IPEIUKATOB nepBoro | pabora.
BBIYUCIIUTEIbHBIN AKCIIEPUMEHT | JIUCKYCCHS, MOpsI/IKA.
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 cpeiHee BpeMs pabOThl ajIrOpUTMOB;
BbIOMpaTh U IPUMEHSTH pa3JInYHbIC
METOJBl I Pa3pabOTKH aJrOPUTMOB;
IIPOBOJUTH  CPABHUTEJIBHBIM  aHAIN3
BpEMEHH  paboThl  QJITOPUTMOB, HO
JIOMYCKAeT HE3HAYUTEIbHBIC OITHOKU.

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  JICKIHS, | IPEIUKATOB nepsoro | pabora.
JIOKa3bIBaTh Haubonee BA)KHBIE | TUCKYCCHUS, MOPSIIKA.
pe3yNbTaThl B MPUKIAAHBIX 001acTsAX; | camocrosTenbHas pabota | Pazmen 3. Hcuucnenwme
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.
CrTyneHT ymeeT onmpelersiTh Hauxynauiee
U cpeaHee BpeMsl pabdoThl alrOPUTMOB;
BBIOUpaTh M TPHUMEHSTH pa3jHyuHbIe
METOJBl JUIsl pa3pabOTKH alrOPUTMOB;
MPOBOJIUTh  CPAaBHUTEIBHBIA  aHAIM3
BpEMEHH pabOThl aJITOPUTMOB.
Braoeem
ba3zoBbrit [1K-10.3. Crynent Ha 0a3oBOM 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 3a7ady B MPEIMETHOH | camocrositenbHas pabora | Pazgen 3. Hcumcnenue




00JyiacTi B paMKax BeIOpaHHOTO TIpodwist; | oOydaronuxcs, 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 | TUCKYCCHUSI, HOpsJIKA.
uHpOpMallMM;  HaBbIKAMU  pellIeHMs | camocTosTenbHas paborta | Pazgen 3. Hcuucinenue
[IOCTABJIEHHBIX 3a/Jad B MPEIMETHON | 00ydaroImuxcs, IIPEINKATOB.
001acTH B paMKax BbIOpaHHOTO Ipoduiisi. | MOATOTOBKA M cjada
CTyneHT BlafieeT TEXHOJIOTUAMU OLEHKU | IPOMEXYTOUHON
3¢ (EeKTUBHOCTH AJITOPUTMOB; HAaBBIKAMH | aTTECTALUU.
JI0Ka3aTenbCTBa KOPPEKTHOCTH
QITOPUTMOB; HaBbIKAMM  IPOU3BOJIUTH
ITOPUTMU3ALIUIO, 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
00J1acTH B paMKax BBIOpPaHHOT'O IPOQUIIS. | aTTeCTAIUH.

CTYHeHT BJIaJCECT 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 CpencTtBo KOHTPOJS YCBOGHHsI Y4eOHOTO MaTepwala TeMbI, pasjena | Bompockl mo Temam/pa3aenam IUCIUTUINHBL
WIN Pa3JeioB JUCHUIUINHBI, OPraHU30BaHHOE KaK y4eOHOe 3aHATHE B
BHJIE cOOECEIOBAHUS MIPETIOIaBaTeNsI C 00yJAIOIITIMHUCH.
2. KonTponbHas CpencTBo NpoBEpKH YMEHHMH NPUMEHATh MOJIy4YeHHbIE 3HAHUA Ul | KOMIUIEKT KOHTPOJIBHBIX 3a/1aHui IO BapHaHTaM
pabora pelIeHus 3a1a4 ONPEIEIIEHHOrO TUIIA [10 TEME WM pa3ieily

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMbIE B XOJI€ peaau3anun padodeil IporpaMMbl JaHHOM JUCIMILIHHBL.




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
JEeSITeIbHOCTH 00YYa0IIErocs ¢ 1eJIb0 MOIYYeHUs IEPBUYHON MHPOPMAIIH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJIEP)KaHUS JUCIUILINHBL) U
MIPOMEXKYTOUHAsI aTTeCTaIMs (OLIEHUBACTCS YPOBEHb U Ka4€CTBO MOATOTOBKHU IO AUCIUIUIMHE B IICJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE OCBOSHUS TaHHOM TUCIUILIMHBI, OMUCAaHbI B Ta0. 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 Mamepuana Kypca, OOHAKO UCHbIMblEAem
OneHka «3auTeHo». 3ampyOHeHUs 8 €20 NPUMEHEHUU.
Cpennuii ypoBeHb 11K-10.1. 3naem ocHOBHYIO wacmv mamepuara Kypcda, CHOCODEH NPpUMEHUMb U3YYEeHHDbLU
OreHKa «3a4TeHOY. 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 NPaxKmuke.
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 pewamsv cmandapmuvie npogheccuonanvhvle 3a0auu ¢ NpUMEHeHueMm
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
oubnuocpaghuueckumMu UCMOYHUKAMUY UHPOpMayUU, HABLIKAMU peuleHUs NOCMABIEeHHbIX
3a0a4 8 npeoOMemHou 0oaaAcmu 8 pamKax blOPAHHO20 NPOPUIS; MEXHOLOSUAMU OYEHKU
appexkmuenocmu  aneopummos;  HABbIKAMU  O0KA3AMENbCm8a  KOPPEKMHOCHU
aneopummos; HAa8bIKamu nPoOU3600UNb 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 001aAcmu 8 pamKax 8blOPAHHO20 NPODUIISL, MEXHOIO2UAMU OYEHKU
apexmusnocmu  aneopummos;  HABbIKAMU  OOKA3AMENbCMB8Ad  KOPPEKMHOCU
AnOPUMMOB, HABLIKAMU NPOUZBOOUMb ANOPUMMUAYUTO.

Cmydenm 6nadeem KOHYENnmyaibHO-NOHAMUIHbIM ANNAPAOM, HAVYHLIM 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.

AJIFOpl/ITMbI KaK TEXHOJIOI'ns.

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
peaiM3alMii ByX aJIrOPUTMOB COPTUPOBKHM, pabOTaOIIUMX BCTaBKOW W ciusHueM. Jlis
COPTUPOBKH N 3JIEMEHTOB BCTABKOH HeoOX0auMo 8n? maros, a JUis COPTMPOBKU CIHMSHMEM —
64n lgn maros. Ilpm kakoM 3HauY€HUM N BpeMsl COPTUPOBKH 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
BBIpaXkaeTcs Kak 2", eciii 06a alropuT™Ma BBIIOIHSIOTCA Ha OJHOM U TOH ke MaiuuHe?

CopTHpoBKa BCTABKOM.



1)

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

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

2)
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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 COPTHPOBKA 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
NPOBEPKY, €CIU MPENOiIaraeTcsi, YT0 BCE AJIEMEHTHl MacCUBa C PaBHOM 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 MOJU(PHUIMPOBATH TIOYTH KaXKIbIid aJITOPUTM, YTOOBI ITOJIyYHTh
ONTUMAJILHOE BpeMsi pabOTHI B HAMITyYIlleM ciiydyae?

Pa3paboTka ajropurmMosB.
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
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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) Tlepenummute mpouenypy Merge Tak, 4ToObl B HEW HE HCIOJB30BAIMCh 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) Bocmnonp3yiiTech METOJJOM MaTeMaTHUECKON MHAYKIMH JJIsl JOKa3aTeIbCTBA TOTO, YTO,
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.

CranaapTHble 0003HaYeHHMS U YACTO BCTPeyaromecs (pyHKIUH.

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.

Cexkynna | Munyta Yac JeHb Mecsn l'on Bek

logn

Vn

n

nlogn

n2

Tl3

271

n!

3amauva 2

PaccMmoTpuTe COpTHPOBKY N 311€MEHTOB MaccuBa A, KOTOpasi BHIIOJIHIAETCS CIIEAYIOIINUM
oOpazom. CHauana onpeaensercs HauMEeHbIINN IeMEHT MaccuBa A, KOTOPBI CTaBUTCS Ha
MmecTo aeMenTa A[1]. 3aTeM npou3BOIUTCS MOMCK BTOPOTO HAMMEHBIIETO HJIEMEHTa MacCuBa
A, KOTOpBI CTaBUTCS HA MeCTO AneMeHTa A[2]. DTOT mpouecc NpoIoJKUTCS IS MepBbIX N-1
3JIEMEHTOB MaccuBa A. 3aluIINUTe MCEBJOKO 3TOrO alTOPUTMA, U3BECTHOTO KaK COPMUPOBKA
svibopom (Selection sort). Kakoit nHBapHaHT IKKJIA cOXpaHseTcs st 3Toro anropurMa? [louemy
€ro JI0CTaTOYHO BBIOJIHUTH ISl IEPBBIX N-1 3JIEMEHTOB, a HE JJIs BCeX N JIEMEHTOB?
Omnpexnenute BpeMs padOTHI AITOPUTMA B HAMJTYYIIIEM U B HAMXY/IIIIEM CITydasX U 3alHIIUTE €T0

B ® 0003HaYEHUAX.

3amaya 3

PaccMoTpuTe COPTHPOBKY N 3JIEMEHTOB MaccuBa A, KOTOpasi Ha3bIBACTCS COPMUPOBKA BCMABKOTL
(insertion sort). OHa HaMOMHHAET CMOCOO K KOTOPOMY MPUOETal0T UTPOKH ISl COPTHPOBKH
UMeroIuxcs Ha pykax kapT. CHavasia 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/in KapT, KOTOphle HaXOAATCs B JIeBoU pyke. UToObI
OTIpeeNnTh, Ky/la TOMECTUTh OYEPETHYIO KapTy, €€ MacTb U JOCTOMHCTBO CPABHUBAIOTCS C
MacTbIO U JIOCTOMHCTBOM KapT B pyke. [locie kax1oro mara KapThl B JIEBOH pyke OyayT
oTcopTupoBanbl. [IycTh cpaBHEHHE IPOBOAUTCS B HAIIPABIIEHUH CJIEBA HAIIPABO. 3alUIINTE
TICEBJIOKO/T alITOPUTMa COPTUPOBKHU BCTaBKoW. Kakoli MHBapuaHT IIUKIIa COXpaHSIETCs ISl 3TOTO
anroputMma? Onpeznenure BpeMs paboThl aITOpUTMa B HAMJIYULIEM U B HAUXYIIIEM CIIydasxX U
3anuumre ero B ® 0003HaYCHUSX.

3agaua 4
CopTupoBKa BCTaBKOM MaJIbIX MaCCUBOB B IIPOLIECCE COPTUPOBKHU CIUSHUEM

Hecmortps Ha TO, 4TO ¢ yBEIMYEHUEM KOJIMYECTBA COPTUPYEMBIX 3JIEMEHTOB BPEMS COPTUPOBKHU
METOJIOM CIIHSIHUI B HAUXY/IIEM citydae pacteT kak O(nlgn) , a Bpemst COpPTHPOBKH BCTaBKOM —



kak ©(n?), 6narogaps HOCTOSHHBLIM MHOKMTEIISIM Ha MIPAKTUKE JUIS MAIbIX Pa3MepPOB 3a1au Ha
OOJIBIIMHCTBE MAIIMH COPTUPOBKA BCTABKOM BhINIONHSETCS ObIcTpee. Takum 0O6pazom, ecTh
CMBICJI UCIIOJIb30BATh COPTUPOBKY BCTABOK B MTPOLIECCE COPTUPOBKE METOIOM CIUSHUMN, KO 1A
M0/13a/1a4K CTAHOBSITCS IOCTATOYHO MaJIeHbKUMH. PaccMoTpuTe MOaudUKaInio airopurma
COPTHUPOBKH CIIUSHHEM, B KOTOpOM 1 /k MOIMAcCHBOB JJIHHOM K COPTUPYIOTCS BCTABKOM, MOCIIE
4ero OHu 0OBEIMHSIOTCS C MOMOIIBIO OOBIYHOTO MeXaHu3Ma ciusiHus. Bennunna K momkna
OBITH HailZieHa B POIECCE PEILICHUS 3aJauH.

a. Ilokaxure, 4TO COPTUPOBKA BCTABKOMU MTO3BOJIIET OTCOPTUPOBATh N/ Kk
HOAMOCIeN0BaTenbHOCTEN nHOM K Kaknas 3a Bpems ©(nk) B Xyuauiem ciaydae.
b. TlokaxxuTe, KaKk BBITOJIHUTH CIUSHUE dTHX MOANOCICIOBATCIBHOCTEH 32 BpeMs

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

C. Ecnu takoii Moau(UIIMPOBaHHBIN aTOPUTM BBIMIONHSETCS 3a Bpemst O(nk + n lg("/ k))

B HaUXYJIIIEM ciIy4ae, TO YeMy paBHO HanOoubliee 3HaYeHue K kak GpyHKIuu ot N, st
KOTOPOT0 MOAM(DHUIIMPOBAHHEII aITOPUTM B ©-0003HAUCHHSIX HMEET TO K€ BpEMSs
paboThL, YTO ¥ CTaHJAPTHAsE COPTUPOBKA CIUSHUEM?

d. Kaxk cnenyer BeiOupath K Ha npakTuke?

3anaua 5
KoppeKTHOCTb Iy3bIPbKOBOI COPTUPOBKHU

[Ty3bIpbKOBasi COPTUPOBKA MPEJCTABISAET COOON MOMYSAPHBIA, HO HEe 3()(hEeKTUBHBIN
JITOPUTM COPTUPOBKH. B €ro 0CHOBE JIEXXUT MHOTOKpaTHas IIEPECTaHOBKA COCETHUX
AJIEMEHTOB, HapYUIAIOIINX MOPSAIOK COPTUPOBKHU.

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 BbIx0x mporeayps! Bubblesort(A). [is nokasarenbcrsa
KOPPEKTHOCTH Tiportieypsl Bubblesort Heo6xomumo 1oka3ars, 4To OHA 3aBEPIIIACTCs U YTO

A[1] < A[2] < - < A[n]

rien = A.length. Uto emé HeoOXOAUMO T0KA3aTh IS TOTO, YTOOBI TOKA3aTh, YTO
nporienypa Bubblesort geiicTBUTEIEHO BBIMOIHSET COPTUPOBKY?

B cnenyronmx qByx 4acTsAx J0Ka3bIBalOTCS HepaBeHCTBa (2.3).

b. Touno chopmynupyiiTe HHBapHaHT 1KIiIa for B ctpokax 2-4 v JOKaXuTe, 4TO OH
BBITIOJIHAETCS. Jl0Ka3aTENbCTBO JOJKHO UMETH TY K€ CTPYKTYPY A0KA3aTEIbCTBA
VHBApHUaHTa LIMKJIA, KOTOpas paHee UCIIOJIb30BAJIACh B aHAJOTUYHBIX JOKa3aTEIbCTBaX B
JTAHHOM TJIaBe.

C. C 1IOMOIIIBIO YCIIOBHSI 3aBEPIICHUS] MHBApUAHTA [IUKIIA, ToKa3aHHOro B yacT (D),
chopmynupyiiTe MHBapHaHT 1ukia for B ctpokax 1-4, KOTOpBIH MO3BOJIWIT OB TOKA3aTh
HepaBeHcTBa (2.3). Jloka3aTeabCTBO JOHKHO UMETh TY )K€ CTPYKTYPY J0Ka3aTelbCTBa



WHBapUaHTa UK, KOTOPast UCIIOIH30BAJIaCh paHee B aHAJOTHYHBIX JOKA3aTeIhCTBAX B
AHHOU TJIaBeE.

d. Onpenenute Bpemst My3bIPbKOBOM COPTHUPOBKY B HAMXYJIIIEM CIIydae U CPABHUTE €ro CO
BPEMEHEM COPTUPOBKHU BCTaBKOM.

3agauya 6
KoppektHocTs npaBuia ['opHepa

Crnenyromuii pparMeHT KoJia peaau3yeT npaBuio ['opHepa Ui BEIYUCICHHS TOJIMHOMA

n

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

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

2 forl=ndownto0

3 y=ai+tx*y

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

b. Hanummre nceBaoko/1, peaim3yronuii alrOpuT™M 0OOBIYHOTO BBIYHCIICHUSI TOJTMHOMA,
KOrI'/la KaXK10€ cllaraéMoe MOJIMHOMA BbIUUCISIETCs OTAeIbHO. Onpenenure
ACUMITOTUYECKOE BpEMs pabOThI 3TOT0 aJITOPUTMA U CPABHUTE €r0 CO BpEMEHEM pabOThI
aJIropuTMa, OCHOBAaHHOIO Ha npasuie ['opHepa.

C. PaccMoTpuM ciieyroniuii ”HBapUaHT LUKJIA.

B nauane kaxmoit urepanuu nukia for B crpokax 2 u 3

n—(i+1)

— k
y = Z Ap+i+1X

k=0

PaCCMOTpI/IM CYMMYy 0€3 YICHOB Kak PaBHYIO HYIIIO. C.TICJIYIO CTPYKTYPC NOKa3aTCJIbCTBA
HHBapuaHTa NUKJIa, KOTOPas UCII0JIb30BAJIaCh PAHCC B JIaHHOM TJ1aBC, BOCHOHL3YﬁTCCL
YKa3aHHbIM MHBAPUAHTOM IHUKIJIA, YTOOBI IMMOKa3aThb, 4YTO I10 3aBCPUICHUUN pa6OTLI

Y = Xk=0 akxk-

d. CnenaiiTe 3aKiroueHHe, YTO B IPUBEACHHOM (PparMeHTe KoJia MPaBUIbHO BBIYUCIISCTCS
3HAYCHHE MMOJIMHOMA, KOTOPBIN 3a/1aeTcs KodPIUIUeHTaMH A, A1, A3, ..., Ay -

3anaua 7
WNuBepcun

[Tycts A[1 ..n] npeacrasisier coOoii MaccuB U3 N pa3nuyHbIX uncen. Econi < ju A[i] >
A[j], To mapa (i, j) Ha3eIBaeTCsl HHBepcHeH A.



a. [lepeuncnure nsate nHBEpcui Maccusa < 2,3,8,6,1 >.

b. Kakoit MaccuB u3 311eMeHTOB MHOXeCTBa {1,2, ..., N} COMEPKUT MAKCUMATILHOEC
KOJIMUeCTBO MHBEpCcUil? CKOJIIBKO HHBEPCUM B 3TOM MaccuBe?

C. Kakas cyiecTByeT B3auMOCBS3b MEXKIY BpEMEHEM COPTUPOBKU METOI0M BCTABOK U
KOJIMYCCTBOM MHBEPCHI BO BXOJHOM MaccuBe? OOOCHYHTE CBOM OTBET.

d. Pa3paboraiiTe airopuT™, ONpEACIAIONINN KOJTUISCTBO HHBEPCHH, COACPIKAIIUXCS B
NPOM3BOJILHOW TIEPECTaHOBKE N 3JIEMEHTOB, BpeMsi pa0OThI KOTOPOTO B HAMXY/IIIIEM Clydac
pasHo O(nlgn). (Ykazanue: MOTU(UIMPYHTE AITOPUTM COPTUPOBKH CIHSHHEM. )

Kontpompyemsie komnerennuu: [1K-10
OyeHnxa KomMnemenyutl OCyWecmeaisiencs 8 coomeemcmauu ¢ madauyet 4.

BOl'[pOCLI K 3a49€Ty

1. Yrto Takoe aaropuTMbl?

2. ANTOpPUTMBI KaK TEXHOJIOTHSL.

3. AJITOPUTM COPTUPOBKH BCTABKOM.

4. AHanu3 aropuTMa COpTHPOBKHU BCTaBKOM.

5. 3amaya COpTUPOBKHU BHIOOPOM.

6. AHanu3 alropuTMa COpTUPOBKU BEIOOPOM.

7. Pa3paboTka anropurmMa COpTUPOBKH CIIUSHUEM.

8. AHanu3 alropuTMa COPTUPOBKHU CIHUSIHUEM.

9. Acumnroruyeckre 0003HaUCHHUS.

10.  CpaBHenme QyHKIIUH.

11.  3agaua nmowcka MakCHMAaJIbHOTO ITOJIMAcCHBA.

12. Meroa noACTaHOBKY PEUIEHUSI PEKYPPEHTHBIX COOTHOILIECHUH.

13. Amnanu3 anropurma rnorcka MakCUMaJlbHOTO MTOJIMacCUBa.

14.  Anropurm llltpaccena st yMHOKEHUSI MaTpULL.

15. 3amaya o HaliMme.

16.  Amnanu3 HauxyAlero ciayvas B 3ajade o Hailme.

17. JleMMa 0 MaTeMaTHYECKOM OKHMJIAaHUHM WHIUKATOPHOM CIIy4aiiHOM BEJIMYMHBI.

18.  Jlemma 0 MareMaTHYECKOM OKHJIaHUHU KOJHMUYECTBA HAIMOB.

19.  Awnanm3 3agaum 0 HaliMe ¢ TOMOIIBIO0 UHANKATOPHBIX CITy9alHBIX BEITMYMH.

20.  3amaum o rapaepoOIIKe 1 HHBEPCUU MacCUBA.

21. MaccuBbl Iocie CiIyd4aliHOW nepecTaHOBKHU. JIeMMa 0 paBHOMEPHOM
pacrpeneneHuu.

22. BeposTHOCTHBII MOACYET.

23.  Ilouck B HEOTCOPTHPOBAHHOM MAacCHUBE.

Kontponupyemsie kommerenuu: [TK-10
Oyenra Komnemenyutl OCyWecmesienmcs 8 Coomseemcmauu ¢ madauyet 4.



