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1. HACHOPT ®OHIA OHEHOYHbIX CPEACTB

o aucuuiuiuae «Teopus anropuTMoB»

OneHoYHbIE CpEACTBA COCTABJISIIOTCS B COOTBETCTBUM C pabouell mporpammon
JUCHUTUTMHBL U TIPEACTABISIOT cO00 COBOKYMHOCTh KOHTPOJBHO-M3MEPUTEIHHBIX MaTepHAIOB
(TunoBble 3amaud (3a7aHUsI), KOHTPOJbHBIE PAOOTHI, TECTHl M Jp.), MpeIHA3HAYCHHBIX IS
U3MEPEHUs YPOBHS TOCTHKECHUS 00yJArOIIMMUCS YCTAaHOBICHHBIX PE3YIHTATOB 00y4EHUSI.

OneHouyHbIE CpelCTBA HUCIHOJB3YIOTCS MpPH TMPOBEACHUUM TEKYIIEr0  KOHTPOJS
yCIIEBAEMOCTH M IPOMEKYTOYHON aTTECTALIUU.

Tabmuma 1 - Ilepeuenp KommeTeHUUH, (OPMHPYEMBIX B MPOLECCE OCBOCHUS
JUCIIAILINHEI
Kon
HaumeHoBaHue pe3yjibTaTa 00yUeHUus
KOMIIeTEHIIU A
[1K-10 CrocobeH TPUMEHATh CUCTEMHBIM IOAXOJ W MaTeMaTHYECKHE METOJbI B

(dhopManM3auu penicHus MPUKIAIHBIX 331a9

[IK-10.1. 3naer 0a3oBble TOJOXKEHUS (yHIAMEHTAIBHBIX pa3/eJioB
CUCTEMHOI'0 aHaJIM3a U MaTEMaTUKU B 00beMe, He00X0IuMOM JijIsl 00paboTKu
nHopMallUd W aHalu3a JaHHBIX B NPUKIATHOW 00JacTH;, MNPUHIMUMBI U
METO/bI MPOBEACHUS UCCIEAOBaHUN B 00acTH MH(OPMAIITMOHHBIX CUCTEM U
TEXHOJIOTUH; TEXHUKW TUIAHUPOBAHUA U TPOBEACHUS BBIUUCIUTEIHLHOTO
AKCIIEPUMEHTA.

[IK-10.2. VYmeer <¢opmynupoBaTh | JIOKa3biBaTh Hamboiee Ba)KHBIC
pe3yabTaThl B MPHUKJIAAHBIX O0JIACTAX; MPUMEHATH YUCICHHBIE METOJbI IS
pelleHrs TPUKIAIHBIX 3a]a4; MPOrPaMMHO Peali30BaTh BBIYUCIUTEIbHBIN
OKCIIEPUMEHT  TMOCPEACTBOM  SI3BIKOB  MPOTPAaMMUPOBAHUA  WIH  C
WCIOJIb30BAaHUEM CIEIUAM3UPOBAHHBIX TMAKETOB MPUKIAJAHBIX IMPOTPaMM;
pa3pabaThiBaTh aTOPUTMBI PEIICHUS KOHKPETHBIX 33]1ad.

[IK-10.3. Brmanmeer HaBbIKaMU TOCTAaHOBKM 3aJaud; HaBBIKAMU pPabOTHI C

OoubnarorpaguueckuMu HCTOYHMKAMHU HH(OpPMAaLMK; HaBbIKAMH pEIIEeHUs
MOCTABJIEHHBIX 3aJa4 B MPEJMETHOM 0O0JacTM B paMKax BbIOpAHHOTO
npous.

KoHeuHbIMu pe3ynbTaTaMM OCBOCHMS JUCLMIUIMHBI SBISIOTCS  CPOPMUPOBAHHBIE
KOTHUTHBHBIE JECKPUNITOPHI «3HATB», «YMETH», «BIAJETH», PACIUCAHHBIE IO OTACIHHBIM
KoMmreTeHIMsIM. POopMHUpPOBaHUE JIECKPUIITOPOB IMPOUCXOAUT B TEUEHHE BCEro ceMecTpa Io
JTamaM B paMKaX KOHTaKTHOM pa0oThl, BKJIIOYAIOIIEH pa3iMyHble BUAbBl 3aHITHUH U
CaMOCTOSITENIbHOM paboThl, ¢ IPUMEHEHHEM DPa3IMYHBIX (OPM U METOJOB 00yueHHs (Tabi.2).




Tabnuia 2 - DopMupoBaHre KOMIETEHIIMI B TPOLECCE U3YyYEHUS TUCHIUTUIHHBL

Kon YpoBeHb WNHaukaTopel JOCTHXEHUS KoMnieTeHIui | Bun  yueOHBIX 3aHSATHIA, KonTponupyemsie paszaensl u | OnieHOYHbIE
KOMIIETCHIIUM | OCBOCHHS pa0oThl, (OPMBI U METOABI | TEMbI JUCLUILIUHBI CpEICTBa,
KOMIIETEHIIU I o0y4eHus, UCIIOJIB3YEMBIE IS
CIOCOOCTBYIOIINE OLICHKHU YPOBHS
(bopMHpPOBaHHUIO u c(OpPMHPOBAHHOCTH
Pa3BUTHIO KOMITETEHIHiT KOMIIETCHIINH
11K-10 3naem
Henocratounsii | [TIK-10. Cryment He 3HaeT 0azoBble | JIeKMOHHBIE u | Pasnen 1. Hcuucnenue | Tekymuil KOHTPOIb
YPOBEHb NOJIOXKEeHHS (DYHJAMEHTAIBHBIX PA3JeNiOB | MPAKTHUECKUE  3aHSTHUSA, | BBICKA3bIBAaHHA. — YCTHBIM ompoc,
MaTeMaTUKd B oObeMe, HeoOXOAMMOM | caMocTosTenbHas pabora | Pazgen 2. Jloruka | KOHTpOJIBbHAs
it 00paboTku MH(pOpPMAMK W aHAIU3a | 00YJarOIIUXCA, IIPEIMKATOB nepsoro | padora.
JaHHBIX B  MPUKJIAAHOM  oOnacTy; | MOArOTOBKa M cllada | Hopsijka.
OPUHLMIBI W METOJABl  IPOBEJEHUS | IPOMENKYTOUHON Paznen 3.  Hcuucnenue
UCCJIEJOBAaHUN B o0yacTy | aTTecTaluu. IIPEIUKATOB.
UH(POPMAIIMOHHBIX CUCTEM u
TEXHOJIOTHH; TEXHUKHU IIJIaHUPOBAaHUSA U
IIPOBEICHUS BBIYMCIIUTEIIBHOTO
JKCIIEPUMEHTA.

CryneHT HE 3HAaeT OCHOBHBIC TPUHITUITHI
MOCTPOCHUSI TIOMCKOBBIX, COPTUPYIOIIUX
Y BBIYUCIIUTEIFHBIX aJITOPUTMOB, OCHOBBI
CTpaTeruu pa3pabOTKU alrOPUTMOB.

CryneHT  He  yMeeT  OIpeAemsaTh
Hauxy/uiee M cpeaHee Bpemsl paloThI
QITOPUTMOB; BBIOMpATh W TPHMEHSTh

! JleKuMOHHBIE 3aHSTHS, IPAKTHUYECKHE 3aHATHS, TAG0PATOPHBIC 3aHATHS, CAMOCTOATE/ILHAS PAbOTa. ..
% HeoGXO0/IMMO yKa3aTh aKTHBHBIC ¥ MHTEPAKTUBHEIC METO/IbI 0OYUeHHs (HATPHMEp, MHTEPAKTHBHAS JIEKIHs, paboTa B MaJIbIX TPYIIIAX, METOIbl MO3TOBOTO LITYpMa H T.11.),
CIOCOOCTBYIOIIHE PA3BUTHIO Y 00YUArOIINXCS HABBIKOB KOMAH/IHOW Pa0OTHI, MEXINYHOCTHOM KOMMYHHUKAIUH, IPHHATHS PEIICHUH, THISPCKUX KadeCTB.
® HaumenoBaume TeMbl (pasjena) Gepercs u3 paboueii mporpaMMbl TUCIHIITHHEL

4
OI1eHOYHOE CPECTBO JTOJDKHO BEIOMPATHCS C YUETOM 3aIUIaHUPOBAHHBIX PE3yIbTaTOB OCBOCHHS AMCIUIUINHBI, HATPUMED:

«3HaTh» — cobecenoBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)

urpa, noptdoimo. ..




pa3jMyHble METOAbl [UIs pa3paboTKu
aJTOPUTMOB; MPOBOJNUTH CPABHUTEIIbHBIN
He Biameer TEXHOJIOTMSIMU — OLEHKH
3¢ (HEKTUBHOCTH aNTOPUTMOB; HABBIKAMU
JI0KA3aTeIbCTBA KOPPEKTHOCTH

QITOPUTMOB; HAaBBIKAMM  I[IPOU3BOJUTH
QITOPUTMU3ALMIO M aHAIU3 BPEMEHU
paboThl aIrOPUTMOB.
bazoBbIii [TK-10.1. Crynent nmMeeT | JIekunoHHble u | Paznen 1. Hcumcnenue | Tekymmii KOHTPOJIb
YPOBEHb HECUCTEMAaTU3UPOBAaHHbIE 3HaHUS | IPAKTUYECKUE  3aHATHS, | BBICKa3bIBAaHUIL. — YCTHBIH ompoc,
0a30BbIX TOJOXKEHUN (YHIAMEHTAIBHBIX | caMOCTOsSTENbHAsE pabora | Pazmen 2. Jloruka | KOHTpOJIbHAS
pa3zenoB  MaTeMaTMKu B oObeme, | o0ydaromuxcs, IPEIUKaTOB nepBoro | pabora.
HE00X0IMMOM I ¢ 00paboOTKHM | MOATOTOBKAa M cjAaya | nopsjka.
uHpOpMAallUM ¥ aHajM3a JaHHBIX B | IPOMEXYTOYHON Paznen 3.  Hcuucnenue
NPUKIAJAHOW 00JacTH; NPUHIUIAX M | aTTECTaIUH. IIPEINKATOB.
METOJaX IPOBEACHUSA HCCIEI0BaHUI B
obsmacti HWHPOPMAIIMOHHBIX CHUCTEM |
TEXHOJIOTHH; TEXHWKHU IJIaHUPOBAaHUS H
IPOBEJCHUS BBIUHCIUTEIBHOTO
IKCIEPUMEHTA.
CTyneHT nMeeT HeCUCTEMAaTU3UpOBaHHbIE
3HaHHE OCHOBHBIX IIPUHLIUIIOB
MIOCTPOEHHUS TIOUCKOBBIX, COPTHPYIOIIHUX
Y BBIYHUCIIUTENBHBIX aJITOPUTMOB, OCHOBBI
CTpaTeruu pa3paboTKU aJIrTOPUTMOB.
Cpennuii [1K-10.1. CrynenT 3HaeT OCHOBHOE | JIeKIMOHHBIE u | Pasnen 1. MHcumcnenue | Texkymuii KOHTPOJb
YpOBEHb coJlep’kaHue MaTepualia JAMCUUIUIMHBL. | IPAaKTUUYECKHE  3aHATHS, | BBICKa3bIBaHHM. — YCTHBII ormpoc,
CryneHT  caMOCTOATENbHO — BBIJENsAET | paboTa B ManbIX rpynnax, | Pazgen 2. Jloruka | KOHTpOJIBbHAs
[JIaBHBIE TIOJIOKEHHS] B  H3YYCHHOM | MHTEpPAKTHBHAs  JIEKLUs, | IPEIUKATOB nepsoro | pabora.
MaTepuaie. JUCKYCCHSI, HOpsIKA.
3HaeT OCHOBHbIE 0a30Bble IIOJIOKEHUS | camocTosiTenibHas pabota | Pazmen 3. Hcuucnenue
(byHIaMEHTaTBHBIX paszesnoB | oOyyaromumxcs, IIPEIUKATOB.




MaTeMaTUKd B 00beMe, HeOOXOIUMOM
s 00paboTku MH(pOpMAMK W aHATIU3a
JaHHBIX B TNPUKIAJAHOH  0o0JacTu;
OPUHIUIIBL U METOJABI  MPOBEICHHUS
HCCIIEIOBaHUI B obractu
UHPOPMAIIMOHHBIX CHUCTEM u
TEXHOJIOTHH; TEXHWKHU IIAHUPOBAHUSA H
IPOBEIICHUS BBIYHCIIUTEIHHOTO
9KCIIEPUMEHTA.

CTyleHT 3HAaeT OCHOBHBIC IPUHIIHITHI
MOCTPOCHHSI TIOUCKOBBIX, COPTHUPYIOIIUX
Y BBIYHCITUTEIIEHBIX aJITOPUTMOB, OCHOBBI
CTpaTeru pa3pabOTKH aJrOpUTMOB, HO
JIOITYCKAeT HE3HAYUTEIIbHBIC OINOKN

IIOATOTOBKA U
IIPOMEKYTOYHOU
aTTEeCTaLlUN.

crada

Bricokuit
YPOBEHb

[1K-10.1. CrymeHT  caMOCTOSITEIIBHO
BBIJICISET  TIJIaBHBIE  IIOJIOKEHHS B
W3YYEHHOM MaTepuae.
3Haer 0a3oBbIC
byHIaMeHTaIbHBIX pas3zenoB
MaTeMaTHKd B 00beMe, HeOOXOIUMOM
uis 00paboTkM MHGpOpPMALlUK U aHAJIHM3a
JAHHBIX B TIPUKIAAHOW  0oO0nacTw;
OPUHIMIIBL W METOABI  MPOBEICHUS
HCCIIeIOBAaHUH B obOmactu
WH(pOPMaIIMOHHBIX CHUCTEM u
TEXHOJIOTHI; TEXHHWKHU IUIAHUPOBAHUS W
MPOBEICHUS BBIYHCIIUTEIIHEHOTO
JKCIIEPUMEHTA.

CTyneHT 3HaeT MPHUHIMIIBI TOCTPOCHUS
ITOMCKOBBIX, COPTHUPYIOITUX u
BBIUHCIUTENBHBIX aJITOPUTMOB; OCHOBBI
CTpaTeruu pa3paboTKH alTOPUTMOB.

ITOJIOKCHHUA

JlexuunoHnHsle "
MIPaKTUYECKUE  3aHATUS,
paboTa B ManbIX rpynmax,
WHTEpAaKTUBHAsT  JIEKIUS,
JUCKYCCHSI,
camocTosTenpHas paboTta
o0yyaromuxcs,
MOATOTOBKa |
IIPOMEKYTOUHOU
aTTeCTaluu.

cJaydya

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

Jloruka
MEpBOro

HUcuuciaenue

Texymuii KOHTPOJIb
— YCTHBIM ompoc,
KOHTPOJIbHAS
pabora.

Ymeem




bazoBrrii [1K-10.2. Crynent UCHBITEIBAET | JIEKIIMOHHEBIE u | Paznen 1. Ucuucnenne | Texkymuii KOHTPOJIb
YPOBEHb 3aTpyJHEHUS TPU BBIOOpPE CTpPATETUU | MPAKTUYCCKUE  3aHATHUSA, | BHICKA3bIBAHUH. — YCTHBIM ompoc,
pa3paboTKu aJIrOPUTMOB. pabota B ManbIX rpynnax, | Pazmen 2. Jloruka | KOHTpOJbHAS
CryneHT He yMmeeT (QOpMyIUpOBaTh W | MHTEPAKTHBHAS  JICKIUs, | IPEIUKATOB nepBoro | pabora.
JIOKa3bIBaTh Hauboee BAYKHBIE | IUCKYCCHS, MOpsIKA.
pe3ynbTaThl B NPUKIAAHBIX OOJACTAX; | caMocTosTelbHass pabota | Pazgen 3. Hcuucnenue
IPOrPaMMHO peann3oBath | 00y4aromxcs, MPEeINKaTOB.
BBIYHCIIUTEIbHBIN OKCIIEPUMEHT | TIOJATOTOBKA M cJava
MOCPEACTBOM SI3BIKOB | IIPOMEKYTOYHOU
IpOorpaMMHUPOBaHUS W C | aTTecTaIuu.
HCIIOJIb30BaHUEM  CIICLUATH3UPOBAHHBIX
MaKeTOB MPUKIIATHBIX porpamm;
pa3pabaTeiBaTh  aJIrOPUTMBI  PEIICHUS
KOHKPETHBIX 3aJ1a4.
CTyneHT MCHOBITBIBAET 3aTPYJHEHUS IpPHU
OTpENIETICHUN HAUXYAIIETO U CPEIHEro
BpPEMEHH pabOThI allfOPUTMOB; BBIOOpE U
MPUMEHEHUU PA3JIMYHBIX METOJIOB ISt
pa3paboTKK  alIrOPUTMOB; TMPOBEIACHHUH
CpPaBHUTEIBHOTO  aHajJU3a  BPEMEHH
paboThl ANTOPUTMOB.
Cpennuit [T1K-10.2 Ctynent ymeer popmyaupoBath | JIeKIIMOHHBIE u | Pazgen 1.  Hcuucnenue | Tekymuii KOHTPOJIb
YPOBEHb M JIOKa3blBaTh  HambOojee  BaXKHbIC | IPAKTUYECKHE  3aHATHS, | BRICKA3bIBAHHIA. — YCTHBIM ompoc,
pe3yapTaThl B TPHUKIAAHBIX 00JIACTAX; | paboTa B MajbIx rpymmax, | Pazmen 2. Jloruka | KOHTpOJIbHAS
MIPOrpaMMHO peanu3oBaTh | MHTEPAKTUBHAA  JIEKLHMS, | IPEIUKATOB nepsoro | pabora.
BBIYUCIIUTENbHBIN AKCIIEPUMEHT | IUCKYCCHS, MOpsI/IKA.
MOCPEJICTBOM S3BIKOB | caMocTosiTenbHast pabora | Pasmen 3. Hcumcnenue
MpOrpaMMHUPOBAHUS WIu ¢ | oOygaromuxcs, MPEANKATOB.
HCIIOJIb30BAaHUEM CIIELUATM3UPOBAHHBIX | TOATOTOBKA W cJaya
MaKeTOB TIPUKIIATHBIX porpamm; | MPOMEXYTOIHOM
pa3pabaTeiBaTh  aJITOPUTMBI  PEIICHUS | aTTECTAIIHH.

KOHKPETHBIX 3a/1a4.
CTyZeHT yMeeT ONpelesiaTh Hauxyjauee




U cpenHee BpeMs paboOThl alrOpUTMOB;
BbIOMpaTh U INPUMEHSTH Ppa3InyHbIC
METOJbl I Pa3pabOTKH aJrOPUTMOB;
IIPOBOJUTH  CPABHUTEIBHBIM  aHAIN3
BpEMEHH  paboOThl  aJIrOPUTMOB, HO
JIOMYCKAeT HE3HAYUTEIbHbIC OTUOKH.

Bricokuii I1K-10.2. CtyneHT ymeeT aHaIM3UpOBaTh | JIeKITMOHHBIC u | Pazgen 1.  Hcuucnenue | Tekymuii KOHTPOJIb
YpOBEHb IPUKIIATHYIO 3ajauy, HaXOJUTh | MPAaKTUYECKUE  3aHSTHS, | BBICKa3bIBAHUH. — YCTHBI ormpoc,
ONTUMAaJIbHbIE METObI €€ PEILICHHUS. pabota B ManbIX rpynnax, | Pazmen 2. Jloruka | KOHTpOJIbHAS
CrymeHt ymeer (GOpPMYIHpPOBAaTh U | MHTEPAKTHBHAS  JICKIHS, | IPEIUKATOB nepsoro | pabora.
JI0OKa3bIBaTh Hauboee BAJKHBIE | TUCKYCCHUS, MOPSIIKA.
pe3yNbTaThl B MPUKIAAHBIX 00NacTAX; | camMocTosTenbHass pabota | Pazmen 3. Hcuucnenwe
IPOrpaMMHO peann3oBath | 00yJaroImuxcs, IPEANKATOB.
BBIYHCIIUTEIbHBIN HKCIIEPUMEHT | MOATOTOBKA M cjaya
MIOCPEJICTBOM SI3BIKOB | POMEXKYTOUYHOU
IPOrPaMMHUPOBAHUS WIH C | aTTecTranuu.
WCIIOJIb30BAHUEM  CIIEIIMAIIM3UPOBAHHBIX
MIaKEeTOB MPUKIIAaIHBIX porpamm;
pa3pabaTeiBaTh aNTOPUTMBI  PEIICHHUS
KOHKPETHBIX 33/1a4.
CryneHT ymeeT onpelensTh Hauxynauiee
U cpeaHee BpeMsl paboThl aJrOPUTMOB;
BBIOUpaTh M TPHUMEHSTH pa3jINyHbIC
METOJbl JUIsl pa3pabOTKH alrOPUTMOB;
MPOBOJIUTh  CPAaBHUTEIBHBIA  aHAIM3
BpEMEHH pabOThl aJITOPUTMOB.
Braoeem
ba3zoBbrit [1K-10.3. Crynent Ha 0azoBOoM ypoBHE | JIeKIIMOHHBIE u | Paznen 1.  Hcumcnenue | Tekymmii KOHTpOJIb
YPOBEHb BIIQJICET HaBBbIKAMHU IMOCTAHOBKHU 3aJaud; | IPAKTUYECKUE  3aHSITHS, | BHICKa3bIBAaHUH. — YCTHBIM ompoc,
HaBBIKaMHA paboTsl ¢ | pabota B MaibIx Trpymnmax, | Pazmen 2. Jloruka | KOHTpOJIBHAS
oubnuorpaduueckumMu HWCTOYHUKAMHU | UHTEPAKTUBHAS  JIEKIMS, | TPEAUKATOB nepBoro | pabora.
uHpopMaInMy;  HaBBIKAMH  PEIICHUS | JUCKYCCHS, MopsIKa.
NOCTaBJIEHHBIX 3a7lad B MPEIMETHOH | camocrositenbHas pabora | Pazgen 3. HMcumcnenue




00Jy1acTi B paMKax BeIOpaHHOTO TIpodwist; | oOydaronuxcs, MIPEANKATOB.
TEXHOJIOTUSIMH OLIEHKH 3((EeKTUBHOCTH | MOATOTOBKA M cJada
QITOPUTMOB; HaBBIKAMH JI0KA3aTEJIbCTBA | IPOMEXYTOUHON
KOPPEKTHOCTH QJITOPUTMOB; HABbIKAMH | aTTECTALIUU.
IPOU3BOJIUTh AJITOPUTMH3ALHMIO.
Cpennuii [1K-10.3. CrynmenTt Bnaneer 3HaHUSAMH | JIeKIMOHHBIE u | Paznen 1. MHcuucnenue | Texkymuil KOHTPOJIb
YPOBEHb BCEr0 U3y4EHHOr0 MaTepuaa. IIPAKTUYECKHE  3aHATUS, | BHICKA3bIBAHUH. — YCTHBIH oImpoc,
Bnageer HaBbIkaMu NMOCTAHOBKHU 3ajauy; | paboTa B MajiblX rpynnax, | Pasmen 2. Jloruka | KOHTpOJIbHAs
HaBBIKAMHU paboThI C | MHTEpPAaKTUBHAs  JIEKLMS, | IPEIUKATOB nepBoro | pabora.
oubmmorpaduyeckumMu UCTOYHUKAMU | TUCKYCCHSI, HOpsJIKA.
uHpOpMallMM;  HaBbIKAMU  pellIeHMs | camocTosTenbHas pabora | Pazgen 3. Hcuucnenue
[IOCTABJIEHHBIX 3a/7ad B MPEIMETHON | 00ydaroImuxcs, IIPEINKATOB.
001acTH B paMKax BbIOpaHHOTO Ipoduiisi. | MOATOTOBKA M clada
CTyneHT BlaZieeT TEXHOJIOTUAMU OLEHKU | IPOMEXYTOUHON
3¢ (EeKTUBHOCTH AJITOPUTMOB; HAaBBIKAMH | aTTECTALUU.
JI0Ka3aTenbCcTBa KOPPEKTHOCTH
QITOPUTMOB; HABBIKAMHM  ITPOU3BOJIUTH
ITOPUTMU3ALIUIO, HO JIOTTYCKaeT
HE3HAYUTENIbHbIE OUTHOKH.
Bricokuii [TK-10.3. Crynent Biajeer | JIekimoHHbie u | Paznen 1.  Hcumcnenue | Tekymuid KOHTPOJb
YPOBEHB KOHLENTYaIbHO-TIOHATUIHHBIM IIPAKTUYECKHE  3aHATUS, | BBICKa3bIBAaHUM. — YCTHBIM orpoc,
anmapaTtoM,  Hay4yHbIM  S3bIKOM U | pa0oTa B MaybIX Irpymmnax, | Paznen 2. Jloruka | KOHTpOJIbHAs
TEPMHHOJIOTHEMN. MHTEPAKTUBHAs  JIEKLUS, | IPEIUKATOB nepBoro | pabora.
Bnageer HaBbIKaMU NMOCTAaHOBKH 3aauu; | JTUCKYCCHS, HopsIKa.
HaBbIKaMU paboThI c | camocrositenbHast pabota | Pazmen 3. Hcuucnenue
O6ubauorpadpuueckumMu HMCTOYHUKAMU | 00ydJaroImuxcs, IIPEANKATOB.
uHpOpMallMK;  HaBBIKAMU  peIIeHHs | MOATOTOBKA M cJada
MIOCTaBJIEHHBIX 3aJad B IPEAMETHOW | IPOMEKYTOUHON
00J1acTH B paMKax BBIOpPaHHOT'O IPOQUIIS. | aTTeCTAIUH.

CTYHeHT BJIAJCECT TCXHOJOTHAMU OLCHKU
3(1)(I)CKTI/IBHOCTI/I AJITOPUTMOB; HABbIKAMU
JOoKa3aTecJIbCTBa KOPPEKTHOCTH
AJITOPUTMOB; HABBIKAMH  TIPOU3BOAUTH




AJITOPUTMHU3AIIHIO.




Taomuua 3

2. IEPEYEHb OLIEHOYHbIX CPE/JCTRB’

Ne | HanumenoBaunue
OILICHOYHOT'O
cpeacTBa

XapakTepHucTruKa OLIEHOYHOTO CPEICTBA

[IpencraBnenue onieHoyHoro cpeactsa B POC

1. VYeTHBIi onpoc

CpencTBO KOHTPOJIS YCBOEHHs Yy4eOHOTO Marepuaia TeMBI, pasjelna
WIN pa3felioB TUCIUIUIMHBI, OPraHU30BaHHOE KaK yuyeOHOe 3aHATHE B
BHJIE cOOECEIOBAHUS MIPETIOIaBaTeNsI C 00yJAIOIITIMHUCH.

Bompocsr o Temam/pasenaM ARCIUATUTHHEL

2. KonrponbsHas
pabora

Cpe)lCTBO IIPOBCPKHU YMCHI/Iﬁ IMPUMCHATDH IOJIYYCHHBIC 3HAHUA IJIA
peuieHud 3a1a4 OIPEACIICHHOI'O THIIAa 10 TEME WX Pa3aCily

Kowmmext KOHTPOJIbHBIX 3aJIaHUM 110 BapuaHTaM

5 o o
Vka3pIBaroTCs OIICHOYHBIC CPEACTBA, IPUMCHACMBIC B XOA€ p€aIn3alinn pa60qe1/1 IIporpaMMbl JaHHOU TUCIHUILUIAHBI.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs MO0 JUCHUILTUHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lo0XKeHneM 0 TeKyIeM KOHTpOJIe
YCIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallU O0y4YarOLIUXCSL.

[IpenycMoTpeHs! cieayrone BUabl KOHTPOJIS: TEKYIIUM KOHTPOJIb (OCYIECTBICEHHE KOHTPOJIS BCEX BUJIOB ayJIMTOPHOUN M BHEAYIUTOPHOU
NeSITeIbHOCTH 00Y4ar0IIerocs ¢ 1eJb0 MOTYYeHUs IEPBUYHON MHPOPMAIMH O XOJ€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COJICPKaHUs JUCIUILTUHBI) U
MIPOMEXKYTOUHAsSI aTTeCTALM (OLIEHUBACTCS] YPOBEHBb M KaUY€CTBO MOJATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIETEHIINH, (HOPMHUPYEMBIX B IPOLIECCE OCBOCHUS JAHHOM JUCUUIUIMHBI, OMHUCAaHbI B Ta0. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | HMuaukatopel Kpurepuu orieHuBaHus pe3yabTaTOB O0yUCHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMIIETEHIINH
ITK-10 3Haer
Henocrarounsiit yposens | [1K-10.1. He 3naem snauumenvHou uacmu mamepuana Kypca, He CnOCOOeH 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
OneHka «3auTeHo». 3ampyOHeHUs 8 €20 NPUMEHEHUU.
Cpennuii ypoBeHb 11K-10.1. 3Haem ocHOBHYIO uacmb Mmamepuara Kypca, CHOCODEH NPUMEHUMb U3)VYEeHHbLU
O1eHKa «3a4TEeHOY. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAUUMenbHble 3ampyOHeHUs 6 peueHuU
npogheccuoHaIbHbIX 3a0a.
Bricokwuii ypoBeHb 1TK-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
ucnwvimuleaem 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
NOJIY4eHHbIX 3HAHULL, NoKa3vbleaem 21y00Koe 3HaAHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuums 3a0a4y npu usMeHeHuu GopmyiuposKu.
Bnaneer
ba3oBsIil ypoBeHb 11K-10.3. Cmyodenm enadeem OCHOBHbIMU HABLIKAMU NOCMAHOBKU 3A0a4U, HABLIKAMU pabOmMbl C
oubnuocpaghuueckumMu UCMOYHUKAMUY UHPOPpMayUU, HABLIKAMU peuleHUs NOCMABNEHHbIX
3a0a4 8 npeoOMemHou 0oaaAcmu 8 pamKax blOPAHHO20 NPOPUIS; MEXHOLOSUAMU OYEHKU
appexkmuenocmu  aneopummos;  HABbIKAMU  O0KA3AMENbCm8a  KOPPEKMHOCHU
ancopummos; HAagbIKamu nPoOU3600UNb aAneoOpUMMUIAYUTO. Hmeem
Hecucmemamu3supoBanHvle 3HAHUSL OCHOBHBIX PA30€N08 OUCYUNTUHDL.
Cpennuii ypoBeHb 11K-10.3. Cmydenm 6nadeem 3HAHUAMU BCE20 U3YUEHHO20 Mamepuand, 6ladeem HABbIKAMU

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




PAMKAX 8blOPAHHO20 NPODUTIA; MEXHOIOSUAMU OYEeHKU IPPEKMUBHOCMU aleopUMMO8;
HABLIKAMU OOKA3AMENbCMead KOPPEKMHOCMU AOPUMMO8, HABLIKAMU NPOU3E0O0UMb
aneopummuzayuio. Hcneimvieaem He3HauumenvbHvle 3aMpPYOHEHUs 6  peuleHuu
NpAKmMuyecKux 3a0ady.

Bricokuii ypoBeHb

11K-10.3.

C600600HO  61a0€em  HABbLIKAMU NOCMAHOBKU  3a0ayu;, HABLIKAMU pabomsl C
oubIuocpaghueckuMU 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 KOHYENnmyanibHO-NOHAMUIHbIM ANNAPAMOM, HAVYHLIM A3bIKOM U
mepmunoa02Uell NPopecCuoHanbHOU OessmerbHOCHU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme yCTHOrO onpoca:

YCTHBIH OMPOC UCTIONB3YETCS M TEKYLIET0 KOHTPOJIS yCIEBAEMOCTH O0YJaIOIIIXCS 10
TUCIUIUIMHE B KauyecTBE IMPOBEPKHU peE3yJIbTaTOB OCBOEHHUs Marepuania. Kaxnomy cTyneHTy
BBIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KalllMM BCE OCHOBHBIE XapaKTEPUCTHUKU OMHMCHIBAEMOro moHsATus. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHS MPOCIEKUBATH NMPUYMHHO-CIIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeNIbCTBA.

KonTtpouabnas padora
CpencTtBo NIpOBEpPKM YMEHUM NPUMEHATh IOJYYEHHbIE 3HAHUS JJI1 pPELICHUs 3ajad
OIIPEJEIICHHOT 0 TUIIA 10 TEME UJIU PA3IEILY

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 BBITYKJIOW OOOJIOUKH.

2) Kakumu enié mapamerpamu, KpoMe CKOPOCTH, MOYKHO XapaKT€PU30BaTh aJTOPUTM
Ha IpakTukKe?

3) BeiOepute oiHY M3 BCTPEUYABLIMXCS BaM paHEe CTPYKTYp IaHHBIX M OIUIIUTE e
NPEUMYIIECTBA 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 3agady, B KOTOPOW MOXKET OBITh MPUEMIIEMBIM pPEIICHHE, JOCTaTOYHO
OJIM3KO0E K HaWJTydIIeMYy.

AJIFOpl/ITMl)I KaK TEXHOJIOI'NA.

1) [TpuBenure mpumep NPUIOKEHUS, Ul KOTOPOIO HEOOXOAMMO alrOpUTMHUYECKOE
HaroJIHEHHE Ha YPOBHE MPUIIOKEHUH, 1 00CyUTe PYHKIUHU 3THX aJITOPUTMOB.

2) IIpeanonoxum, Ha OJTHOM M TOM Ke MAIIMHE IPOBOJUTCS CPABHUTEIIBHBIN aHAIN3
peanu3anuii ByX aJropuTMOB COPTHPOBKH, padOTarolUMX BCTaBKOW U ciausHueM. Jlus
COPTUPOBKH N 3JIEMEHTOB BCTABKOH HeoOX0auMo 8n? miaros, a Ui COPTMPOBKU CIHMSHMEM —
64n lgn maros. Ilpm kakoM 3HauYe€HHUM N BpeMsi COPTUPOBKH BCTaBKOW MPEBBICUT BpeMs
COPTUPOBKH CIUSHUEM?

3) [lpy xakoM MUHMMAaJIbHOM 3HAYEHMHM N AJITOPUTM, Bpems paboThl KOTOPOro
onpenensercs popmynoii 100n?, paboraer GbICTpee, YeM aIrOPUTM, BpeMs pabOThl KOTOPOTO
BBIpaXKaeTcst Kak 2™, eciu 00a ajJropuTMa BBIMOIHSIIOTCSA HAa OJJHOM U TOM ke MaliuHe?

CopTpoBKa BCTABKOM.



1)

Hcnonp3ys puc.2.2 B kKayecTBe 00pasiia, MPOMWLIIOCTPUPYHTE pabOTy TPOIIETyphlI

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 mpoueaypy Insertion-Sort aast COPTUPOBKH B HEBO3pACTarOIIEM

MOpsAAKEC BMCCTO H€Y6I>IB aromero.

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 11CEBIOKO/1 TMHEHHOI O IIOUCKA, IPU pabOTE KOTOPOIO BHINOIHIETCS

CKaHHUPOBAHMEC ITOCICAOBATCIIBHOCTH B IIOMCKAX 3HAYCHUS V. I[OKa)KI/ITe KOPPCKTHOCTDH

ajiropurMa € 1IOMOIIbIO MHBAPHUAHTHOCTH LIUKJIA. y6eI[I/ITeCL, qTo BBI6paHHLII>i
HWHBApHUAHT [UKJIA YAOBJICTBOPACT TPEM HCO6XOI[I/IMLIM YCJIOBUSAM.

PaccmoTpuM 3a1a4y clioskeHUs IByX N-OUTOBBIX JJBOMYHBIX LEJIBIX YUCEN, XPAHSAIIUXCS B
N-31eMeHTHBIX MaccuBax A n B. CymMy 3TuX IBYX yuces HEOOXOMMO 3aHECTH B
nBon4Ho# popme B (N+1)-anementHsbiii Mmaccus C. [IpuBenaute cTporyro GopMyIupoBKy

3ala4i U COCTaBbTC IICCBAOKOA AJIA CIIOKCHUSA OTHUX JABYX YHCCIL.

AHAJIN3 AJITOPUTMOB.

Bripasute QpyHkimio n3/ 1000 ~ 100n? — 1007 + 3 @-0003HaAYEHHSX.

PaccmoTpuM copTUpPOBKY 2JIEMEHTOB MaccuBa A, KOTOpast BHITIOTHSIETCS CIIETYIOIUM

ob6pazom. CHauana onpe/ensieTcss HAMMEHbBIIUM SJIEMEHT MaccuBa A, KOTOPBIT

CTaHOBUTCS Ha MecTo anemMenTa A[1]. 3atemM npon3BoANTCS IOUCK BTOPOTO
HaMMEHBIIETO 3JIeMEHTa MacchBa A, KOTOPBII CTAHOBUTCS Ha MecTo dnemenTa A[2].
OTOT mpoliecc MpoIoHKaeTest JUId epBbIX N-1 anemMeHToB MaccuBa A. 3anummre
TIICEB/IOKOJT 3TOTO aJITOPUTMa, U3BECTHOTO KaK COPTUPOBKa BEIOOpOM (Selection sort).

Kakoii nHBapHaHT LMKJIa COXpaHseTcs A 3Toro anroputma? Ilouemy ero 10cTaTo4HO

BBITIOJIHATH JIJIS1 IEPBBIX N-1 21eMEeHTOB, a He /I BceX N anemMeHToB? Onpenenure Bpems

pa6OTLI AJITOpUTMA B HAWJITYUIICM U HAUXYAIICM CJIIYUasax U 3allUIINATE €T0 B 0O-

0003HaYEHUSIX.



3) BHOBB 0OpaTuMCs K anTOPUTMY JIMHEHHOTO IMOMCKA (CM. COPTUPOBKA BCTAaBKOM 3).
JUIs CKOJNBKHX 3JIEMEHTOB BXOJHOW IIOCIENOBATEIBHOCTH B CpPEAHEM HYKHO IPOMU3BECTH
NPOBEPKY, €CIU MPENOIaraeTcsi, YTo BCE AJIEMEHTHl MacCuBa C PaBHOM BEPOSTHOCTHIO MOTYT
UMETh UCKOMOE 3HayeHune? YTo mpoucxoauT B Hauxyauem ciydae? Yemy paBHO BpeMsi pabOTHI
QIrOpUTMa JIMHEWHOTO IOMCKAa B CPEIHEM M B HAUXYIIIEM ciydasx B 0-0003Ha4eHUsX?
OO6ocHylTe CBOW OTBET.
4) KakuM 00pa3oM MOKHO MOJIU(PHIMPOBATH TOYTH KaX]IbIi aJITOPUTM, YTOOBI OJTYYHUTh
ONTUMAJILHOE BPEeMs pabOTHI B HAMITy4IlleM ciiyyae?

Pa3paboTka ajropurmMoB.

1) Hcnonb3ys B KauecTBe oOpasiia puc 2.4, IpOUJLTIOCTPUPYIHTE paboTy alropuTMa
COpPTUPOBKH crusiHUueM it 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) Tlepenummmte mpounenypy Merge Tak, 4ToObl B HEW HE HCIOJIb30BAJIHCh CUTHAIBHBIC
3HaueHusl. CUrHAJIOM K OCTaHOBKE JOJKEH CIIYXKHUTh TOT ()akT, 4TO BCE 3JIEMEHTHI MaccuBa L
WM MaccuBa R ckonmupoBaHbl 0OpaTHO B MacCuB A, MOCJIE€ YETr0O B 3TOT MacCCUB KOMUPYIOTCS
3JIEMEHTBI, OCTaBILINECS B HEITYCTOM MAacCHUBE.

3) Bocnonb3yiiTech METO0OM MaTeMaTHYECKON MHAYKIIUH IJIs JOKA3aTelIbCTBa TOTO, YTO,
Korza N sBJISETCS TOYHOW CTEMEHBIO 2, PEIIEHUEM PEKYPPEHTHOIO COOTHOLIEHUS

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

4) CopTHpOBKY BCTaBKOH MOYHO MPEACTABUTH B BUJEC PEKYPCHBHOM MMOCIIEI0BATEILHOCTH.
Y100l oTCOpTHpPOBaTH MaccuB A[1 ..1n], cHaYana HY)KHO PEKYPCUBHO OTCOPTHPOBATH
maccuB A[1..n — 1], mocie 4ero B 3TOT OTCOPTHPOBAHHBIH MAacCHB TOMEIIACTCS YJIEMEHT



5)

6)

7)

1)
2)
3)

4)
5)

6)

7)

A[n]. 3anumure peKyppeHTHOE YpaBHEHHUE JUIsl BDEMEHU PabOThI ATOM PEKyPCHUBHOM BEpCHH
COPTUPOBKH BCTABKOM.

Bo3sBpatmasice k 3a1ade noucka (CM. COpPTHPOBKA BCTAaBKOi 3), HETPYIHO 3aMETHTh, YTO €CIIH
IIOCJIEIOBATEIBHOCTH A OTCOPTUPOBAHA, TO MOKHO CPAaBHHUTH 3HAYCHUE CPEHETO SJIEMEHTA
9TOH MMOCIE0BATEIBHOCTH C ICKOMBIM 3HaY€HUEM V U Cpa3y HUCKIIOYNTH ITOJIOBUHY
I0CJIEI0BATEILHOCTH U3 JajbHelIero paccMorpenus. bunapueiii mouck (binary search) —
3TO aJITOPUTM, B KOTOPOM TaKas Mpolielypa MoBTOPSIETCsS HEOAHOKPATHO, YTO BCAKHIA pa3
NPUBOUT K YMEHBILICHHIO OCTABIICHCS YaCcTH MOCIIEA0BATEILHOCTH B JIBA pa3a. 3alHILIUTe
TMICEBJIOKO/T alITOpUTMa OMHAPHOTO TOMCKA (JTMO0 TEpaTUBHBIHN, TMO0 PEKYPCHUBHBIN).
Jlokaxxute, 4TO BpeMsi pabOThI 3TOr0 AJITOPUTMA B HAUXyALIEM cirydae cocraBisier O(lgn)
3ameTum, uto B ukie While B ctpokax 5-7 mpoueayps Insertion-Sort B pasaene 2.1 s
CKaHMPOBaHUsA (B 0OpATHOM IMOPSIKE) OTCOPTUPOBAHHOTO noamaccuBa A[1..7 — 1]
UCIIOJIb3YETCSI IMHENHBINA OUCK. MOXKHO JIM MCIIOIb30BaTh OMHAPHBIN IOUCK (CM. YIIP.

2.3.5) BMeCTO JIMHEHHOT0, YTOOBI BpeMsl pabOThI ATOTO AITOPUTMA B HAUXY/IIIEM CIIydae
YIIY4IIAIOCH U CTallo paBHbM O(nlgn).

Pa3paboraiite anroputM co BpeMeHeM pabotel O(nlgn), koTopswlilt a1 3agaHHOrO
MHOXXECTBAa S M3 N LENBIX YMCET M JPYroro LENOro yucia X OIpeNelsieT, UMEIOTCS JIU BO
MHOXKECTBE S J[Ba 2JIEMEHTa, CyMMa KOTOPBIX paBHa X.

AcMMITOTHYECKHE 0003HAYCHHUS.
[Tyct f(n) u g(n) — acCUMOTOTHYECKH HEOTpULIATEIbHBIEC (YHKIUH. JJOKaXKHUTE C TOMOIIBIO
6azoBoro onpeaenenust @-o6o3naueHuii, uto max (f(n),g(n)) = 0(f(n) + g(n)).
[TokakuTe, 4TO [UIs JIFOOBIX ICHCTBUTEIBbHBIX KOHCTAHT & W b, rae b > 0, BIIONHSACTCS
cootHomenue (n + a)? = O(n?).
[MosicuuTe, TOYEMy YTBEPXKACHHE «BpPEMsi pabOTHI alropuTMa A paBHO KaK MHHAMYM
0 (n?)» nUIIeHO CMbICTA.
CnpaseuBhl 1 cooTHomenus 2"+ = 0(2™) u 22" = 0(2M)?
Joxkaxmwure, 4to Aj1s 00X AByX QyHkuuit f(n) u g(n) mer umeem f(n) = 0(g(n)) torna
U ToJIbKO Tora, Koraa f(n) = 0(g(n)) u f(n) = Q(gn)).
Jlokaxkute, 4ToO BpeMsi paboThl aaroputma paBHo O(g(n)) Toraa u TOJNBKO TOrIa, KOTa ero
BpeMsi paboThI B HauxyiieM ciaydae pasao 0(g(n)), a B Hamryumem - Q(g(n)).
Hoxaxmwure, 4to MHOXeCTBO 0(g(n)) N w(g(n)) sBuseTcs mycThIM.

CranaaprHbie 0003HAYEHHMS U YACTO BCTpeyawuuecss GyHKuuHU.

1) Tlokaxwute, uto ecnu GpyHkimu f(n) u g(n) MOHOTOHHO HEyOBIBAIOIINE, TO TAKOBBIMU

xe sBisiiorest U ¢ynkuuu f(n) + g(n) u f(g(n)), a ecnmm Baodasok f(n) u g(n)
HEOTPHUIATENILHBI, TO MOHOTOHHO HeyObIBatomiei sisiercs u pyukuus f(n) - g(n).

2) JloxaxuTe ypaBHeHue '8¢ = clogva,

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

4) Jokaxwure, uro u3 k In k = ©(n) BoiTekaer k = G(n/ln n)/

KonTtponupyemsie kommereniuu: [TK-10
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KonTtpoJsbnas pabora
3agaua 1

Hwxe npuBeneHa Tabmuna, CTPOKH KOTOPOi COOTBETCTBYIOT Pa3IMuHbIM (HYHKIIHSM
f(n), a cronOup! — 3HaYCHUAM BpeMeHH t. 3arnoaHuTe TabauIly MaKCHMAIbHBIMU 3HAYCHHSAMH NN,
JUTsl KOTOPBIX 3a/laua MOXKET OBITh pelieHa 3a BpeMs t, eciiu nmperoaraetcs, 4To BpeMs padoThI
ITOPUTMA, HEOOXOMMOE I PELICHUS 33]auu, 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, KOTOpast BHIIOIHSAETCS CIIEAYIOIIUM
o0pazom. CHavasa onpeaesseTcsi HAMMEHBIINH IIeMEHT MaccuBa A, KOTOPBIA CTABUTCS HA
MmecTo aneMenTa A[1]. 3aTemM npou3BOAUTCS MOUCK BTOPOT'O HAUMEHBIIIETO HJIEMEHTa MacCHBa
A, KOTOpBI CTaBUTCSI HA MeCTO AeMeHTa A[2]. DTOT mpoLecc NPoI0JIKUTCS IS epBbIX N-1
3JIEeMEHTOB MaccuBa A. 3alUIIUTE TICEBIOKO/ 3TOTO aIrOpUTMa, H3BECTHOTO KaK COpMUpPOBKa
sbibopom (Selection sort). Kakoit nHBapHaHT IKKJIA COXpaHseTcs st 3Toro anropurMa? [louemy
€ro JIOCTaTOYHO BBIMOJIHUTH JIJIS MEPBBIX N-1 37IeMEHTOB, a He JUIst BCeX N AJIEeMEHTOB?
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 Ha3bIBACTCS COPMUPOBKA BCIMABKOTL
(insertion sort). OHa HaNOMHUHAET CIOCO0 K KOTOPOMY MPUOETaI0T UTPOKH JJIsi COPTHPOBKH
uMeroIuxcs Ha pykax kapT. CHavyasa B JIeBOW pyKe HET HU OJHOM KapThl M BCE OHU JIEXKAT Ha
croiie pyOamrkoi BBepx. Jlanee co crosna 6epercs 1Mo OJTHOM KapTe, Kaxaas U3 KOTOPBIX
MOMEIIAETCs B HY’)KHOE MECTO Cpelin KapT, KOTOpble HaXOAATCs B JIeBOU pyke. UTOOBI
OTNpPEeAENUTh, Ky/la TOMECTUTh OYEPETHYIO KapTy, €€ MacTb U JOCTOMHCTBO CPAaBHUBAIOTCS C
MacTbIO U JIOCTOMHCTBOM KapT B pyke. [locie kax1oro mara KapThl B JIEBOH pyke OyayT
oTcopTupoBanbl. [IycTh cpaBHEHUE IPOBOANUTCS B HAPABIIEHUH CJIEBAa HAIIPABO. 3allUIINTE
TICEBJIOKO/T aJITOPUTMa COPTUPOBKHU BCTaBKOW. Kakoli MHBapHaHT IIUKIIa COXpaHSIETCA JIsl 3TOTO
anroputMma? Onpeznenure BpeMs paboThl aITOpUTMa B HAMJTYULIIEM U B HAUXY/IIIEM CIIydasiX U
3anuumre ero B ® 0003HaYeHUSX.

3agaua 4

CoptupoBKa BCTaBKOM MaJIbIX MaCCHUBOB B IPOIIECCE COPTUPOBKH CIUSHUEM



HecmoTps Ha TO, 4TO ¢ yBETMUEHUEM KOJIMYECTBA COPTUPYEMBIX FIIEMEHTOB BPEMsl COPTUPOBKHU
METOJIOM CITHSIHUI B HAUXY/IIEM citydae pacteT kak O(nlgn) , a Bpemst COpPTHPOBKH BCTABKOM —
kak O(n?), Gnaronaps MOCTOSHHBIM MHOKHTENSM Ha MPAKTHKE [T MAJIBIX Pa3MEPOB 3a/1a4 Ha
OOJIBIIMHCTBE MAILIMH COPTUPOBKA BCTaBKOM BBIMIONHsETCS ObIcTpee. Takum 00pa3oM, ecTh
CMBICJI MCII0JIb30BaTh COPTUPOBKY BCTABOK B IIPOLIECCE COPTUPOBKE METOJIOM CIUSHUM, KOTAa
noa3aaadyu CTaHOBATCA JOCTAaTOYHO MaJICHbKUMMU. PaCCMOTpI/ITe MOI[I/I(I)I/IKaI_II/IIO aJIropurMa
COPTUPOBKH CIIMSIHHEM, B KOTOpOM 1/k 10IMacCUBOB JJIMHOM K COPTUPYIOTCS BCTABKOM, ITOCTE
4€ro OHu O6’b€I[I/IH$IIOTC$I C IIOMOIIIBIO O0OBIYHOI0 MEXaHW3Ma CIUSHAs. Bennunna k JOJIZKHa
OBITH HailZieHa B IIPOLIECCE PEIICHUS 3a1aUH.

a. IlokaxkuTe, 4TO COPTUPOBKA BCTABKOM MO3BOJISET OTCOPTUPOBATH N /k
O/IIIOCIIEIOBATEIBHOCTEHN [THHOM K Kakmas 3a Bpems O(nk) B xymuiem ciydae.
b. TlokaxxuTe, KaKk BBITOJIHUTH CIUSHUE dTHX MOJMOCICIOBATECIBHOCTEH 3a BpeMs

O(n lg(n / k)) B HaUXY/IIIEM CIydae.

c. Ecim Takoii MoauduUIMPOBaHHBIN aJITOPUTM BBITIOJIHsIETCS 32 BpeMms O(nk + n lg(n/ k))

B HaUXYJIIIEM ciIy4ae, TO YeMy paBHO HanOoubliee 3HadeHue K kak GpyHKIuu ot N, st
KOTOPOT0 MOAM(DHUIMPOBAHHEIIN aITOPUTM B ©-0003HAUCHHSIX HUMEET TO K€ BpEMs
paboThl, UTO U CTAaHAAPTHAS COPTHUPOBKA CIUSIHUEM?

d. Kak cnenyet BoiOupath K Ha nmpakTuke?

3agaya 5
KOoppekTHOCTB Iy3BIpbKOBOM COPTUPOBKHU

[Ty3pIppKOBasi COPTUPOBKA MPEACTABISAET COOOM MOMYNIAPHBIA, HO HE 3P EKTUBHBII
AITOPUTM COPTHPOBKU. B €ro 0CHOBE JIEKUT MHOTOKpATHAs IIEPEeCTaHOBKA COCEAHUX
3JIEMEHTOB, HapYLIAIOIIUX NOPSAJOK 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 BbIx0 mporeayps! Bubblesort(A). [lis noxasarenbcrsa
KOppeKTHOCTH Tiporieaypsl Bubblesort HeoOxoaumo 10Ka3aTh, YTO OHA 3aBEPIIIACTCS U YTO

A[1] < A[2] < - < A[n]
rien = A.length. Uto emé HEOOXOAUMO JTOKA3ATh IS TOTO, YTOOBI TTOKA3aTh, YTO
nporeaypa Bubblesort neiicTBuTENbHO BBIMTOIHIET COPTHPOBKY?

B cnemyronux IByX 4acTsax JA0Ka3bIBalOTCS HepaBeHCTBa (2.3).

b. Touno chopmynupyiite wHBapuaHT 1uKiIa for B ctpokax 2-4 v JOKaXHTe, 4TO OH
BBINIOJHAETCS. J[0Ka3aTeNbCTBO JOJKHO UMETH TY K€ CTPYKTYPY J0KA3aTEIbCTBA
WHBApHUaHTA [IMKJIA, KOTOpasi paHee UCIOJb30BaIaCh B aHAJOTUYHBIX JJOKA3aTEIbCTBaX B
JAaHHOH TJaBe.

C. C moMOIIIbIO YCIIOBHS 3aBEPILICHHS] MHBApHAHTA [UKJIA, JOKa3aHHOTO B yacTH (D),
chopmynupyiTe MHBapHaHT 1ukIa for B ctpokax 1-4, KOTOpBIi MO3BOJIUII OBI IOKA3aTh



HepaBeHcTBa (2.3). Jloka3aTeabCTBO TOHKHO UMETh TY JK€ CTPYKTYPY JI0Ka3aTeIhCTBa
WHBAapUaHTa LIMKJIA, KOTOPast UCTIOIb30BAJIACH PAHEE B aHAJIOTUYHBIX JOKA3aTEeNbCTBAX B
IAHHOU TJIaBeE.

d. Onpenenute Bpemst My3bIPbKOBOM COPTUPOBKU B HAMXYJIIIEM CIIydae U CPABHUTE €ro CO
BPEMEHEM COPTUPOBKHU BCTABKOM.

3agauya 6
KoppexrHocTs npasuita ['opHepa

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

n

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

JUTS 33JJaHHBIX KOY(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 parmenra koja npasuia ['opuepa B \theta-
0003HaYeHUSIX ?

b. Hanummre nceBpoko1, peain3yonuii alrOpuT™M 0OBIYHOTO BBIYHUCIICHHSI TOJTMHOMA,
KOI'Jla KaXK10€ cllaraéMoe IOJMHOMA BBIUUCISIETCS OTAEIbHO. Onpenenure
ACUMITOTUYECKOE BpEMS pabOThI 3TOTO AJIFOPUTMA U CPABHUTE €I0 CO BPEMEHEM pabOThI
aJIropuT™Ma, OCHOBAaHHOIO 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

PaCCMOTpI/IM CYMMY 0€3 YJICHOB Kak PaBHYIO HYIIIO. CJ'ICIIYIO CTPYKTYPC DOKA3aTCIIbLCTBA
HWHBAapUaHTa NUKJId, KOTOPAsa NUCII0JIb30BaJIaCh PAHEC B JTAaHHOM rjiaBcC, BOCHOJIB3YI>’ITGCB
YKa3aHHbIM HHBAPUAHTOM IUKJIA, YTOOBI IMMOKa3aThb, 4YTO I10 3aBCPUHICHUHN pa6OTBI

Y = Xk=0 akxk-

d. CnenaiiTe 3aKiIrOueHHE, YTO B IPUBEICHHOM (hparMeHTe KOJia MPABUIIBHO BBIYHCIISIETCSI
3HAYCHHE MOJIMHOMA, KOTOPBIN 3a/1aeTcs KodPphUIueHTaMu A, a4, Ay, -.., Ay -

3amaua 7

WNuBepcun



[Tycts A[1 ..n] npencrasisier coOoi MaccuB U3 N pa3nuyHbIX yncen. Ecomi < ju A[i] >
Alj], To mapa (i, j) Ha3piBaeTcst uHBepcuen A.

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

b. Kakoii MaccuB U3 371eMeHTOB MHOXeCTBa {1,2, ..., N} COMEPKUT MAKCUMATIbHOES
KOJIMUECTBO MHBEpCcUil? CKOJIBKO HHBEPCUM B 3TOM MaccuBe?

C. Kakas cyiecTByeT B3auMOCBSA3b MEXAY BPEMEHEM COPTUPOBKU METO/IOM BCTaBOK U
KOJIMYCCTBOM MHBEPCHI BO BXOJHOM MaccuBe? OOOCHYHTE CBOM OTBET.

d. Pa3paboraiiTe airopuT™, ONpeaeIIsONINi KOJTMISCTBO HHBEPCHHL, COACPIKAIIUXCS B
NPOM3BOJILHOW TIEPECTaHOBKE N 3JIEMEHTOB, BpeMsi pabOThI KOTOPOTO B HAMXY/IIIIEM CIlTy4yae
pasHo O(nlgn). (Ykazanue: MOTu(UIMPYHTE AITOPUTM COPTUPOBKHU CIIHSHHEM. )

Kontpomupyemsie komnerenuuu: [1K-10
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BOl'[pOCLI K 3a49€Ty

1. Yro Takoe anropuTMbI?

2. ANTOpPUTMBI KaK TEXHOJIOTHSL.

3. AJNropuTM COPTUPOBKH BCTABKOIA.

4. AHanu3 aropuTMa COpTHPOBKHU BCTaBKOI.

5. 3aaya COpPTUPOBKHU BHIOOPOM.

6. AHanu3 alropuTMa COpTUPOBKU BEIOOPOM.

7. Pa3paboTka anropurmMa COpTUPOBKH CIIUSHUEM.

8. AHanu3 alropuT™Ma COPTUPOBKU CIIHUSHUEM.

9. AcuMmnrornyeckue 0003HAYCHHUS.

10.  CpaBHenme QyHKIHH.

11.  3agaua nmowcka MakCHMaJIbHOTO MTOJIMAcCHBA.

12. Meroa noACTaHOBKY PEUIEHUSI PEKYPPEHTHBIX COOTHOLIEHUH.

13. Amnanu3 anropurMma rnorcka MakCUMMaJlbHOTO TOJIMAacCUBa.

14.  Ausropurm UlTpaccena s yMHOXEHUS MaTpHLl.

15. 3amaya o HaliMme.

16.  Amnanu3 HauxyAuero ciayvas B 3aJade o Haiime.

17. JleMMa 0 MaTeEMaTHYECKOM OKHMJIAHUH WHINKATOPHOM CIIy4aiiHOW BEJINYMHBI.

18.  Jlemma 0 MareMaTHYeCKOM OXKHJIaHUH KOJIMYECTBA HAIMOB.

19.  Awnanu3 3agaum 0 HaliMe ¢ TOMOIIBIO0 HHAWKATOPHBIX CITy9alHBIX BEJTMYMH.

20.  3amgaum o rapaepoOIIKe U HHBEPCUU MAacCUBA.

21. MaccuBbl 1ocs€ CIy4aitHON NepeCTaHOBKHU. JIeMMa O paBHOMEPHOM
pacnpeneneHun.

22.  BeposITHOCTHBIH MO/ICYET.

23.  Ilouck B HEOTCOPTHPOBAHHOM MAacCHUBE.

KonTtponupyemsie kommerenuu: [TK-10
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