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1. TACHOPT ®OHJA OIIEHOYHBIX CPEJCTB
1o quciuminHe «Mat jioruka u GopManbHbIC S3BIKI

OueHouHbIE CpPEICTBAa COCTABIIIOTCS B COOTBETCTBUU C pabouei
IpPOrpaMMON AUCHUIUIMHBI M TPEICTaBIAIOT COOONW COBOKYIHOCTH KOHTPOJIBHO-
MU3MEPUTEIBHBIX MaTEPUAOB (TUIOBBIE 3a/lauu (3a/1aHusl), KOHTPOJIbHbIE PA0OTHI,
TECTbl W [Ip.), MNpPEIHA3HAUYECHHBIX JJII U3MEPEHUS YPOBHSA JIOCTHUKEHUS
OOYYarOIIMMUCS YCTAHOBIIEHHBIX PE3YIbTaTOB O0yUCHHUS.

OrneHoYHbIE CPEJICTBA UCTIONB3YIOTCS MPU MPOBEJACHUN TEKYIIET0 KOHTPOJIS
YCIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTAIINH.

Tabmuua 1 - Ilepeyenr kommeTeHIUH, (POPMUPYEMBIX B TIPOLIECCE OCBOCHUS
JUCITUTUTHBI

Kon
KOMIIeTe HaumeHoBaHue pe3yJjibTaTa 00y4eHUs
HIIUH

Yk 1 CriocoGeH oCymecTBIATh MOUCK, KpUTUUECKUN aHAJIU3 U CUHTE3
uH(bOpMAaIH, TPUMEHATh CUCTEMHBIN TTOJAXO0/ JIJIS PEeIIeHUs
MOCTAaBJICHHBIX 33724
VYK-1.1. 3naeT: MeTOABI KPUTHYECKOTO AHAIN3A U OLIEHKU
COBPEMEHHBIX HAyYHBIX JOCTHKEHUI1; OCHOBHBIE PUHLIUIIBI
KPUTHUYECKOTO aHAJN3A.
YK-1.2. YMeer: nosly4ath HOBbIE 3HAHUSI HA OCHOBE aHAJIN3a,
CHUHTE3a U JPYTHX METOJI0B; COOMPATh JAHHBIE 110 CIOKHBIM
HAy4YHBIM TIpoOIeMaM, OTHOCSIIIMMCS K TPOoeCcCHOHATIBHON
00J1aCTH; OCYUIECTBIATH NOUCK UH(OPMAIIMHU U pELICHUH Ha
OCHOBE DKCIIEPUMEHTAIIbHBIX JEHCTBHIA.
VYK-2.3. Bnageet npakTH4ECKMMH HaBbIKAMH TTOMCKA, aHAJIN3a
Y CUHTE3a MH(pOopMaIIHH.

Onk 8 Cnoco0eH oCyIIeCTBIATh NEJarornuecKyro AesTeIbHOCTh Ha OCHOBE

CIICLIMAJIbHBIX HAYYHBIX 3HAHUU

OIIK-8.1. 3HaeT: ucropuio, TEOPUIO, 3aKOHOMEPHOCTHU U MPUHIIUIIBI TIOCTPOCHHUSI
1 PYHKIITMOHUPOBAHHS 00pa30BaTEIBLHOTO MPOIECCa, POIb K MECTO 00pa30BaHUs
B JKM3HM 4elloBeKa M oO0IIecTBa B 00JACTH T'yMaHHUTapHBIX 3HAHUM; HCTOPHIO,
TEOPHI0, 3aKOHOMEPHOCTH M TPHHIUIBI TIOCTPOCHUS M (QYHKIIMOHHUPOBAHHS
00pa3oBaTeNBHOIO MpOIecca, pojib U MECTO 00pa30BaHMs B JKU3HU YEJIOBEKa U
oOmiecTBa B 00JIaCTH €CTECTBEHHO- HAy4YHBIX 3HAHUN; HCTOPHUIO, TEOPHIO,
3aKOHOMEPHOCTH ¥  MNPHHLUUIBl  TOCTPOGHUS M (DYHKIMOHHUPOBAHUSA
0o0pa30BaTeNpHOr0 Mpolecca, pojb U MECTO 00pa30BaHUs B JKU3HM 4YeJIOBEKa U
o01iecTBa B 00JaCTH HPAaBCTBEHHOTO BOCIIUTAHUSI.

OIIK-8.2. YmMeer: ucnonb30BaTh COBPEMEHHBIE, B TOM YHCJIE€ WHTEPAKTHBHBIE,




¢dbopMBI ¥ METOAbl BOCHHUTATENBbHOW pabOTbl B YPOYHOM M BHEYpOUHOH
NEsITeNbHOCTH, JOMOJIHUTEILHOM 00pa30BaHUM JETEH.

OIIK-8.3. Bnaneer: merogamu, popMaMu U CPeICTBAMH OOYYEHUS, B TOM YHUCIIE
BBIXOJSIIMMHU 32 PaMKU Y4eOHBIX 3aHATUH, ISl OCYLIECTBICHMS MPOEKTHOM
JESATENbHOCTH OOYy4aroIuXcs, MPOBEICHHs JTaOOpaTOPHBIX JKCIEPHUMEHTOB,
9KCKYPCHUOHHOW paboThl, MOJEBOW MPAKTUKU U T.I.; ACUCTBUSAMH OpraHU3aLUU
pa3aMYHbIX  BHUJOB  BHEYPOYHOM  JESATENBHOCTH:  WUIPOBOHM,  ydeOHO-
HCCIIEIOBATEIBCKOM, XYA0KECTBEHHO-IIPOAYKTUBHOM, KYJIBTYPHO-IOCYTOBOH C
y4€TOM BO3MOXHOCTEH 00pa3oBaTEIbHOM OpraHu3aluu, MECTa >KUTEIbCTBA U
HCTOPUKO-KYJIBTYPHOTO CBOEOOpa3usl peruoHa.

KoHeunbiMu pe3ynbTaTaMu OCBOSHHUSI TUCIIUILIHHEI SIBIISTFOTCS
copMUPOBaHHBIE
KOTHUTHBHBIE JIECKPHUIITOPHI «3HATHY, «YMETHY, «BIAJIETh», PACIIHCAHHBIC TIO
OTACTHHBIM
KoMrieTeHIHsIM. DOPMHUPOBAHUE IECKPUIITOPOB MPOUCXOIUT B TCUCHHUE BCETO

cemecTpa

I10 dTallaM B paMKax KOHTaKTHOM pa6OTI>I, BKJ'IIOLIaIOIHeﬁ Pa3INYHBbIC BUbI

3aHATUN U

CaMOCTOSITEJIbHOM pa6OTBI, C IPUMCHCHHUCM PA3JINYHBIX (bOpM n MCTOAOB

oOyJeHus.




Tabmura 2

2. IEPEYEHb OLIEHOYHbIX CPEJICTB'

Ne | HammeHoBaHUe
OIIEHOYHOTO
cpencTaa

XapakTepuCTUKa OLIECHOYHOI'O CPEICTBA

IIpencrasnenue onenoyHoro cpeacrtsa B @OC

1 | YcrHsblii onpoc

CpencTBO KOHTPOJISL YCBOSHUS YUEOHOTO Marepuraia
TEMBI, pasneila WId PpPa3AelioB JIUCIHIUINHEI,
OpraHM30BaHHOE Kak yd4eOHOe 3aHsATHE B BHUIC
cobece0BaHUs MPEMOABATEIISI C 00yJIarOITUMHUCS.

BOHpOCBI 10 TeMaM/paBI[eJIaM JUCITHUITINHBI

2 | Tecr

CpenctBo, MO3BOJIAIONIEE OLICHUTh YPOBEHb 3HAHUU
oOydJaronierocss IyTeM BbIOOpa KM OJHOTO U3
HECKOJIbKMX BapUaHTOB OTBETOB HA IOCTaBJICHHBIN
BOIPOC. BO3MOXHO UCHONB30BaHUE  TECTOBBIX
BOIIPOCOB, [peyCMaTPUBAIOLINX BBOJI
00y4JaronuMcsi KOPOTKOTO M OJHO3HAYHOTO OTBETa
Ha MOCTABJICHHBIN BOIIPOC.

TecToBrle 3amaHus

3 | KouTponpHas
pabora

CpencrtBo MPOBEPKHU YMEHUHI MPUMEHSTH
MOJyYEHHbIE  3HAaHWS  JUIsl  pelleHus  3ajad
ONPENEIICHHOTO TUIIA IO TEME WJIU Pa3Jeny

KoMImuiekT KOHTpOIBHBIX 3aJaHUI 110 BApUAHTAM

1 o o
YKa3blBalOTCA OLLeHOYHbIe CPeACcTBa, MPUMEHAEMbIE B XO4e peaansaumm pa6oqu nporpammbl JaHHOU ANUCUNNNUHDI.




3a4€T

Bomnpocsl k 3auety




lIpuseoennwiii nepeuerb OYEHOUHBIX CPEOCME NPU HEOOXOOUMOCMU MONHCEm ObIMb OONOJIHEH.



3. OIMMCAHUE IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUA

OrneHrBaHUE PE3yJbTATOB OOYYECHHS IO AUCIUIUIMHE JUCKPETHAas MaTeMaTHKa OCYIIECTBISETCS B COOTBETCTBHM C
[TomoxxeHneM 0 TEKyIeM KOHTPOJIC YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTAIlMN 00YJIarOITUXCSI.

[TpenycMOTpeHBI CISAYIOIINE BUIbI KOHTPOJISA: TEKYIIUH KOHTPOJIb (OCYIIECTBICHHE KOHTPOJIS BCEX BUIAOB ayIUTOPHOU M
BHEAYJIUTOPHON JEATEIHLHOCTH OOYYArOMIETOCsS C IENBI0 MOJTYYEHHUS MEPBUYHON MH(POPMAIMKA O XOJ€ YCBOCHHS OTIEITHHBIX
AIIEMEHTOB COJICP)KaHMS AWCIUIUIMHBI) M TPOMEKYTOUYHAs aTTecTanus (OIEHWBACTCS YPOBEHb W KAadyeCTBO IOATOTOBKH IT0
TUCIUILIAHE B IISJIOM).

[ToxazaTenn W KpHUTEPUH OICHWBAHUS KOMIETEHIINH, (OPMUPYEMBIX B IPOIECCE OCBOCHHS ITAHHOW TUCITUTIIMHBI,
oIMcaHbI B Ta0I. 3.

Tabnumna 3.
Kon YpOBEHb OCBOCHUSA NHpukaTopsl Kpurepuu olieHHBaHUs pe3yJIbTaTOB 00yUYEHUs
KOMIICTCHIIMH KOMIICTCHIIUU JTOCTUKEHUS
KOMIIETEHIIUU
3Haer
VK-1 HenocraTtounsrit VK-1.1. He 3naem 3nauumenvnoti yacmu mamepuana Kypca, He CHOCOOEH
ypoBeHb O1eHKa CAMOCMOSMENbHO  6bLOC/IAMb  2IAGHbIE  NOJIONCEHUS 8 U3YYEHHOM,|
«HE3a4YTCHO», mamepuane OUCYUNIUHbsl
«HEYJIOBJIIETBOPUTEIIHHO
»
bazoBbIil ypoBeHb VK-1.1 3naem ne menee 50 % ocrHoeHo20 Mamepuana Kypca, 0OHAKO
OueHka,  «3a4TEHOY, ucnvlmoleaem 3ampyoHeHUsl 8 e20 NPUMeHeHUU
«YJIOBJIETBOPUTEIHHO
CpenHuii ypoBeHb VK-1.1 3Haem ocHOBHYIO uacmb Mmamepuana Kypcd, CnocobeH NpuMeHumby

Onenka «3auTeHO,

«XOopouio»

U3YYEHHBIU Mamepuanl HA NPaKkmuke, UCHbIMbIGAEm HE3HAUUMEIbHbLE
3ampyOHeHUs 8 peuleHulU 3a0ay




Bricokuit ypoBeHb
Onenka «3a4TECHOY,
«OTIINYHO»

VK-1.1

Ilokaszvisaem Zﬂy6OKO€ SHAHUE U NOHUMAaHue maniepuaia, cnocooen
npumeHumb u3y'—l€HHbll/7 mamepuail Ha npaKkniuke

YMmeer

ba3oBblli ypOBEHB

VK-1.2

Ymeem eocnpouzsecmu ne menee 50 % ocnosnoco mamepuana Kypca,
O00HAKO UCNbIMbLEAem 3ampyOHeHUs: NpU peueHuu NPaKmuyeckux|
3a0ay4

CpenHuil ypoBEHb

VK-1.2

Vmeem pewamsv cmanoapmuvle npogeccuonarvuvle 3a0adu  C
npuMeHeHueM NONYYEeHHbIX 3HAHUL, UCHbIMbIGAem He3HAYUMElbHbLE
3ampyOHeHUs 8 peuleHulU 3a0ay

Bricokuil ypoBeHb

VK-1.2

Ymeem pewamsv cmanoapmuvle npogheccuonanvHvle 3adauu
npumeHeHueM NOJLYYEeHHbIX 3HAHUL, NoKazvleaem 2nyO0Koe 3HAHUe U
NOHUMAHUe Mamepuand, cnocober pewums 3a0ayy npu UMeHeHuu

Gdopmyruposxu

Bnaneer

bazoBs1i1 ypoBEHb

VK-1.3

Bnaoeem Hasvikamu meopemuueckoeo U IKCHEPUMEHMATLHOZO
uccnedo8anusi 00beKmos NpogheccUOHAIbHOU O0esimelbHOCU, YC8OUL
OCHOBHOE COOepIcanue mMamepuana OUCYUNIUHbL, HO umeem npoobeivl
8 yceoenuu mamepuana. Mmeem Hecucmemamu3upo8aHuvie 3HAHUS
OCHOBHbIX PA30€108 OUCYUNTIUHDL.

CpenHuil ypoBeHb

VK-1.3

Brnaoeem Hasvikamu meopemuueckoeo U IKCNEPUMEHMATLHO2O
ucciedoBanusi  00vbeKmos  NPOPeCcCUOHANbHOU — OesimelbHOCHU,
CNOCODEeH CAMOCMOSMENbHO  BblOCIAMb  2lIA6HbIE  NOJOJNCEHUS. 8
U3Y4eHHOM mamepuare. Hcnvimvieaem He3HauumesbHble
3ampyOHeHUs 8 peuleHulU 3a0ad.




BrIcokuii ypOBEHb VK-1.3 Cs0600HO enadeem HABbIKAMU meopemuyecko2o U
IKCNEPUMEHMAbHO20 UCCIIe008AHUS, NOKA3bleaem 21yOoKoe 3HAHue U,
NOHUMAHUE U3YYEHHO20 MAmepuald
3HaeT
OIIK-8 Henocrarounsrtit OIlK-8.1 He 3naem 3nauumenvnoii yacmu mamepuana Kypca, He CHOCOOEH
ypoBeHb OlieHKa CAMOCMOAMENLHO  8blOENAMb  2/IAGHbIE  NON0NCEHUS 8 U3VUEHHOM
«HC3a4YTCHOY, mamepuaie OUCYUNIUHbBL
«HEYJIOBJIETBOPUTEIIHLHO
»
bazoBbIi1 ypoBEHD OIlK-8.1 3naem ne menee 50 % ocnono2o mamepuana Kypca, 0OHAKO
OneHka,  «3a4TEHOY, uUcnvlmoleaem 3ampyoHeHUs: 8 e20 NPUMeHeHUU
«YJIOBJIETBOPUTEIHHO
Cpennuil ypoBeHb OIlK-8.1 3Haem ocHO8HYIO uacmb mamepuana Kypcda, CnocobeH NpUMEeHUMmb
Ouenka «3a4YTCHOY, U3YUEHHBIN MAmepuan Ha Npakmuke, UCNbIMbIBAEN HE3HAYUMEIbHbLE
«XOPOIIIO» 3ampyoHeHUs 8 peulenuu 3a0a4
Bricokuit ypoBeHb OIlK-8.1 llokazvieaem enyboxoe 3Hawue U NOHUMAHUE MAmMepuand, CHocoOeH
Ouenka «3a4YTCHOY, NPUMEHUMb U3VUEHHbIUL MAMEPUal Ha NPaKmuke
«OTJIMYHO
YMmeer
ba3oBblii ypoBEHB OIlK-8.2 Ymeem socnpouzeecmu ne menee 50 % ocnoenoco mamepuana Kypca,
O0OHAKO UCNbIMblaem 3ampyoOHeHus. Npu peueHuu NpaKmuyeckux|
3a0au
CpenHuil ypoBeHb OIIK-8.2 Yumeem pewamv cmanoapmuvie npogeccuonanrvivle 3a0auyu ¢

NpUMeHeHUueM NOJIYYEeHHbIX 3HAHUU, UCNbIMbIeAem He3HAYUMEelbHbLE
3ampyoHeHUs 8 peleHuU 3a0a4




Bricokuit ypoBeHb

OIIK-8.2

Vmeem pewams cmanoapmmuvie npogheccuonanbHvlie 3a0auu
NpUMeHeHUueM NOJIYYEeHHbIX 3HAHULL, NOoKAa3vleaem 21yO0Koe 3HaHue U
NOHUMAHUe Mamepuana, cnocobeH pewums 3a0aiy npu U3MeHeHuu

dopmynuposxu

Baaneer

ba3oBblil ypOoBEHB

OIIK-8.3

Braoeem Hasvikamu meopemuueckoco U IKCNEPUMEHMATLHOO
uccnedoBanusi 00beKmos NPoheccUOHAIbHOU 0esIMeIbHOCU, YCBOUL
OCHOBHOE COOepIcaHue Mamepuana OUCYUNIUHbL, HO umeem npoobeivl
8 yceoenuu mamepuaia. Mmeem Hecucmemamusupo8aHuvie 3HAHUS
OCHOBHbIX PA30€108 OUCYUNTUHDL.

Cpennuii ypoBEHb

OIIK-8.3

Braoeem nasvikamu meopemuueckoeo U IKCNEPUMEHMATLHOLO
ucciedoBanusi  00vbeKmos8  NPOPECCUOHANLHOU — OesimelbHOCHU,
CNOCOOEH CAMOCMOAMENbHO — BblOENAMb  21A8Hble  NONONCEHUS 8
U3y4eHHOM mamepuare. HUcnvimvieaem He3HauumesnvHble
3ampyOHeHUs 8 peuleHul 3a0ad.

Bricokuit ypoBeHb

OIIK-8.3

Cs0600HO graoeem HasviKamu meopemu4ecko2o U
IKCNEPUMEHMANILHO20 UCCTIe008AHUS, NOKA3bleAem 21yOOKoe 3HAHUE U
NOHUMAHUE U3YUEHHO20 MAMEPUATLA




4. MeToguyeckne MaTepPUAJIbl, ONpeae/isiiolye npouexypbl
OLICHUBAHMSA Pe3yJIbTATOB 00y4eHUsI
Y CTHBIN OITpOC
Tect
KoHTtposbHas padorta

3a4CT



5.MarepuaJbl 1Ji NPOBeAeHUs TEKYIIero KOHTPOJISI U IPOMEKYTOYHOM
aTrecTauuu

3apanus B (popMe YCTHOTO
onpoca Uro Takoe aJirOpUTMBI.
1) [IpuBenuTe peanbHble NPUMEPHI 33714, B KOTOPHIX BO3HUKAET

NOTPEOHOCTH B COPTUPOBKE WJIM BBIYMCIEHUH BBITYKJIONH O0O0JIOYKH.

2) Kakumu emé napamerpaMu, KpoMe CKOPOCTH, MOKHO

XapaKTCPHU30BaATh AJITOPHUTM Ha HpaKTI/IKC?

3) Bri6epute oHy M3 BCTPEUABIIUXCS BaM paHee CTPYKTYp

JAaHHBIX W OITHUIIHUTEC eé IpeuMyniecCcTBa 1 OrpaHu4CHHA.

4) Yo ob61m1ero Mex 1y 3ajiaueii 00 onpeaeneHun KpaTyaiiiero

MyTH U 3aJ1a4€il 0 KOMMUBOsLKepe? UeM OHU pa3nnyaroTcs?

5) ChopmynupyiiTe 3a1auy, B KOTOPO HEOOXOAUMO TOJIBKO

Hawny4ee penienre. CHopmynupyiiTe Takxke 3agady, B KOTOPOH MOKET

OBITH IMPUCMIICMBIM PCIICHUC, 1OCTATOYHO OJIM3KOE K HaWJIy4IIcMy.

AJITOPUTMBI KaK TEXHOJIOI M.
1) [IpuBeauTe npuMep NPHIOKEHUS, 1 KOTOPOro HEOOXOIAUMO

AITOPUTMHUYECKOE HAINOJHEHWE Ha YpPOBHE NPHIOKEHHH, U 00CyauTe
(GYHKIMM 3TUX aJITOPUTMOB.

2) [IpennosioxkuMm, Ha OJHOM M TOM K€ MAIIWHE MPOBOJIUTCS

CPaBHUTENIBHBIA AaHAIW3 peanu3aluid JBYX aJrOPUTMOB COPTHPOBKH,

paboTaIMUX BCTaBKOM M caussHUeM. [[1s COpTHPOBKM N 3JIEMEHTOB

. 2
BCTaBKOM HE0OX0auMo 8n” maros, a JjIsl COPTUPOBKH CIUHUEM — 64n [g n

maroB. [Ipy kakoM 3HaY€HHM N BpPEMs COPTUPOBKH BCTAaBKOW IMPEBBICUT

BpEMSI COPTUPOBKH CIUSHUEM?

3) [Ipy KakOM MHHUMAJIBHOM 3HAY€HUM N AJITOPUTM, BpEMS

. 2
paboThl koToporo onpenensercs popmynoi 100n°, paboraer ObicTpee, yem

aNropuT™M, BpeMs pabOThl KOTOPOro BbIpaXkaeTrcss Kak 27, eciu o0a

aJrOPUTMA BBITIOJHSAIOTCS HA OJHOM U TOM ke MalnHe?

CopTpoBKa BCTABKOM.



1) MHcmonw3ys puc.2.2 B kKauecTBe 00pasia, MpOMLIIOCTPUPYIATE

paboty npouenyps! Insertion-Sort o copTupoBKe MaccuBa A =
<31,41,59,26,41,58>.

9y 4S8 B i e IR B Yl Y
@) [:4 6113 6 215 E0e! o (21408 113

a | s . B

.2 8 48§ (83 4 56 1234856
o (214|516 :] o [214]5]6 ) © [1]2[3]4]s]¢6]

“l ‘ i ‘k‘,l i 4 - -

Puc. 2.2. Onepawyst npoueaypst INSERTION-SORT naa maccusom A = (5, 2, 4, 6, 1, 3). Dnementsl
MaccHsa OBOIHENCHB! KBAIPATHKAMM, HAJ KOTOPBIMM HAXOAXTCR HHACKCH, 8 BHYTPH — JHEYCHHA COOTBCT-

CTBYIOWMX WiemeHToB. YacTi (a)-(1) YT0r0 pHCYHKa COOTBETCTBYIOT MTepaLaM umkia for B crpokax 1-8
neenaoxkosa. B xaxaoil MTCpauMK HCpHLI KBAAPATHK COACPXHT IHavenne xuosa w3 Al)], kotopoe cpas-
HHBACTCA CO IHAYCHMAMM CCPBIX KBAJPATHKOS, PACHONOXCHHLIX C/ICBa OT Hero (CTpoka nceaaoxoaa S).
CepoiMH CTPCIKAMM YKA3AHB TC JHENCHMA MACCHBA, KOTOPHIC CABMIBIOTCA HE ONHY NOIMUMKO BIPABO
(ctpoka 6), a yepHo#l cTpenxoii — nepemewenne Knova (crpoka 8). B wacti (€) NOKalaHo KOHCYHOC
COCTORHME OTCOPTHPOBAHHOID MACCHBA.

2) Ilepenummute npouenypy Insertion-Sort njst copTupoBKH B
HEBO3PACTAIOIIEM MOPSIIKE BMECTO HEYOBIBAIOILIETO.

3) Paccmorpum 3amauy nmoucka.
Bxon. IlocnenoBarensHOCTE M3 Nuncen A =< ag, ap, ... ,an>u
3Hauenue V. Beixoa. Muapaekc i, Takoit, uto v = A[i], niun

crienranbHoe 3HaueHue NIL, eciii v B A OTCYTCTBYET.

CocraBbTe ICEeBIOKO/I JIMHEHHOTO TIOMCKA, ITPU padoTe KOTOPOTO
BBITIOJTHSCTCS CKAHUPOBAHUE TIOCJICIOBATEIIBHOCTH B TTIOMCKAX
3HaueHus V. JIokaKuTe KOPPEKTHOCTh aIrOpUTMa C MOMOIIBIO
WHBAPUAHTHOCTH MHKIA. Y O€UTECH, UTO BRIOPAHHBIN HHBAPHAHT
[UKJIa YJIOBJIETBOPSIET TPEM HEOOXOIUMBIM YCIIOBHUSIM.

4) PaccmoTpum 3aauy CJIOXKEHHUS IBYX N-OMTOBBIX IBOUYHBIX
IEJIBIX YHCeNl, XpaHSIIMXCs B N-2JIeMeHTHBIX MaccuBax A u B. Cymmy
9THX JBYX YHCE HEOOXOIMMO 3aHECTH B JBOMYHOM popme B (N+1)-
sanemeHTHbIA MaccuB C. [IpuBeaure cTporyro GopMyaupoBKY 3ajauu U
COCTaBBTE TICEBIOKOI JUIS CIIOKESHUS ITHX JBYX YUCEN.

AHaJIU3 aJIrOpuTMOB.

1) Bsipasure dyrxmmio 71000 — 100n° — 100n + 3 @-0603HaUCHHSIX.

2) PaccMoTpuM COPTHPOBKY 2JIEMEHTOB MaccuBa A, KOTOpast
BBITIOJTHSETCS CIeAyIoNMM o0pa3oM. CHavana onpeaenseTcs



HAaWMEHBIIINN IEMEHT MaccuBa A, KOTOPBI CTAHOBUTCS HA MECTO
anemenTa A[1]. 3areM npou3BOIUTCS MOUCK BTOPOTO HAUMEHBIIIETO
9JIEMEHTa MaccHBa A, KOTOPBI CTAHOBHUTCS Ha MeCTO dyieMeHTa A[2].
DTOT mpolecc MpooJKaeTes 1S mepBbiX N-1 aneMeHToB MaccuBa A.
3anuimTe nceBa0KO ] 3TOr0 aJrOpUTMa, U3BECTHOT'O KaK COPTUPOBKA
BbIOOpOM (selection sort). Kakoit ”HBapuaHT IUKJIA COXpaHIETCS IS
sToro anroput™a’? [louemy ero 10CTaTOYHO BBIOJIHUTD JIJISl IEPBBIX
n-1 sneMeHTOoB, a He JIJIsl BceX n aieMeHToB? OnpenenuTe Bpems
pabOThI AITOPUTMA B HAWJTYUIIIEM W HAUXY/IIIEM CIIyqasX U
3anuImTe ero B @o003HaYCHUSIX.

3) BHOBB 0OpaTuMCs K aNTOpUTMY JJUHEHHOTO TTOMCKA (CM. COPTUPOBKA
BCcTaBKOM 3). J[J1 CKOJIBKUX 3JIEMEHTOB BXOJHOM
MIOCJICTIOBATEILHOCTH B CPETHEM HY)KHO TIPOU3BECTH TIPOBEPKY, ECITH
MIPEI0JIaraeTcsi, 4YTo BCE AJIEMEHThI MaCCUBA C PaBHOM
BEPOSTHOCTHIO MOTYT HMETh HCKOMOE 3HaYeHHE? UTO MPOUCXOANT B
Hauxyuem ciydae? Yemy paBHO BpeMsi paOOTHI aJropuTMa
JMHEHHOTO TIONCKA B CPETHEM U B HAUXY/IIIEM CITydasx B O-
0003HaYEHUSX?

OO6ocHy#TE CBOI OTBET.

4) Kaxum 06pa3zoM MOKHO MOAU(PUIIUPOBATH OUTH KaX/IbIi aJrOpUTM,
YTOOBI MOJYYUTh ONTUMATBHOE BpeMsI pa0OThI B HAMITYUIIEM cllydae?

Pa3pa0orka aJiropurmos.
1) Hcnosb3ys B kKauecTBe 0Opasia puc 2.4, NpouLUIIOCTPUPYUTE padoTy
QITOPUTMAa COPTUPOBKH CIIMSHUEM JIJISI MACCUBA A =

<3,41,52,26,38,57,9,49>.
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Puc. 2.4. [llpouccc copruposks cnmsumen Mmaccuma A = (5,2 4,7, 1, 3, 2, 6). Jimos: nognsexaumx
CAMAHKIO OTCOPTHPOBANHLIX NOCACAOBATCABHOCTEN BOIPACTAIOT B XOAC paboTH ATTOPHTMA.

[Tepenumure nponeaypy Merge Tak, 4ToObI B HEl HE UCIIOIb30BAHCH
CUTHaJIbHBIEC 3HaYeHUs. CUTHAJIIOM K OCTAaHOBKE JOJDKEH CIY>KUTh TOT
¢dakT, 9T0 BCe 3JIeMEeHThI MaccuBa L uiu MaccuBa R ckonupoBaHbI
o0paTHO B MacCUB A, MOCJIE YETO B 3TOT MACCHB KOIMUPYIOTCS DJICMEHTHI,
OCTaBIIMECS B HEMYCTOM MACCHUBE.

Bocnonb3yTech METOJOM MAaTEMATUYECKOW MHIYKIIAM 15T

JI0Ka3aTeJIbCTBA TOTO, YTO, KOTJAa N ABJISICTCS TOYHOM CTEIEHBIO 2,
pEUIEHHEM PEKYPPEHTHOIO COOTHOIIEHUS

2, eciu n=2
W =0QT("2) + n, ecmmn = 2k, k>1
sBisiercss T(n) =n lg n.

CopTHpOBKY BCTaBKON MOKHO NPEJICTAaBUTh B BUJIE PEKYPCUBHON
nocienoBareabHOCTH. YTOOBI 0TCOpTHpOBaTh MaccuB A[l . . n], cHauana
HY»XHO PEKYPCHBHO OTCOpTHpOBaTh MaccuB A[l .. n — 1], mocie gyero B
3TOT OTCOPTUPOBAHHBIN MacCUB momeniaercs aneMeHT A[n]. Sanummre
PEKyppPEHTHOE YpaBHEHHE ISl BpEMEHHU pabOoThI 3TOM pEeKypCHUBHOM
BEPCUU COPTUPOBKU BCTABKOM.

Bo3sBpaiasics k 3aaye noucka (CM. COpTUPOBKA BCTaBKOM 3), HETPYHO
3aMETHUTb, YTO €CIIM MOCIEA0BATENBHOCTh A OTCOPTUPOBAHA, TO MOKHO
CPaBHUTh 3HAYEHUE CPEJITHETO JIEMEHTA ITOU MOCIEI0BATEILHOCTH C



6)

7)

1)

2)

3)

4)
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7)

HMCKOMBIM 3HaY€HHEM V U Cpa3y UCKIIOYUTH MOJIOBUHY
TIOCIIEI0BATEIPHOCTH M3 TaTbHEHIIIEr0 pacCMOTpeHUs. bUHApHBIN MONCK
(binary search) — 3To anropuT™, B KOTOPOM TaKas Mporeaypa
MOBTOPSIETCSI HEOAHOKPATHO, YTO BCAKUIN pa3 MPUBOIUT K YMECHBIIICHUIO
OCTaBIIEICS YaCTH MOCIIEIOBATEILHOCTH B JIBa pa3a. 3aluIluTe
TICEBJIOKO/I AJITOPUTMa OMHAPHOTO MTOUCKA (JTMO0 UTEPATUBHBIN, JTHOO
peKypcuBHBIN). JlokaxkuTe, 9TO BpeMsi pabOThI 3TOTO aJIrOPUTMA B
HaMXy/IeM cirydae coctaBisieT O(lg n)

3ameTHMm, 4To B 1UKIE While B cTpokax 5-7 mpouenyps! Insertion-Sort B
paznene 2.1 nns ckaHupoBaHusl (B 0OpaTHOM MOPSIAKE)
oTcopTupoBaHHOTro moaMaccuba A[1l . . j — 1] ucrone3yercs TMHEHHBIN
MOUCK. MOKHO JIM UCIIOJIb30BaTh OMHAPHBIN MOUCK (CM. yTIp.

2.3.5) BMeCTO JUHEIHOTr0, 4TOOBI BpeMsi pabOThl 3TOTO AJITOPUTMA B
HAMXY/IIIEM CITydae YIyYIIIOCh U CTajo paBHBIM O(n Ig n).

PaspaboTaiiTe anroput™ co BpeMeHeM paboTel @(n |g n), koTopslii 1is
3aJIaHHOTO MHOKECTBA S U3 N IEJIBIX YUCEN U IPYroro 1eI0ro yucia X
OIpEEINSIET, UMEIOTCS JIM BO MHOKECTBE S JIBa DJIEMEHTA, CyMMa

KOTOPLIX paBHA X.

ACHMIITOTHYECKHE 0003HAYEHHUS.
[Tycts f(n) u g(n) — acUMNTOTHYECKHA HEOTPUIIATEIIbHBIC (QYHKIIHH.
Jlokaxxute ¢ MOMOIIBIO 0a30BOTO orpeeacHus @-0003HaueHH, 4TO

max(f(n), g(n)) = ©(f(n) + g(n)).

[MokaxwuTe, 4TO IS JTOOBIX ACUCTBUTENBHBIX KOHCTAHT a U b, rme b > 0,
BBITIOJIHACTCS cooTHOIIeHHE (n + a)? = O(n?).

[MosicHuTe, MOYeMy yTBEpIKICHUE «BpeMsi pabOThI allropuTMa A paBHO
kaK MuHAMYM O (n°)» JIHIIEHO CMBICTA.

CripaBe UIHBbI JTH cooTHOIIeH:s 27" = 0(21) u 2°n= 0(2n)?

Jokaxwure, 4To Juis o0bix AByX GyHKiwmi f(n) u g(n) mer umeem f(n)
= O(g(n)) Toraa u Tonbko Toraa, koraa f(n) = 0(g(n)) u f(n) =
Q(g(n)).

Jlokaxcute, 4To Bpemsi paboThI ajiroputMa paBHO ®(g(n)) Toraa u
TOJIBKO TOT/Ia, KOT/Ia €r0 BpeMst pabOThl B HAUXY/IIIIEM CIy4ae paBHO
0(g(n)), a B Hamnyumem - Q(g(n)).

Hokaxwure, uto MHOKeCTBO 0(g(n)) N w(g(n)) sBisiercs mycThIM.

CranaapTHble 0003HaYeHHMS U 4aCTO BCTpevarommecs pyHKIUH.



1) Ilokaxwure, uro ecnu ¢pyHkuuu f(n) u g(n) MOHOTOHHO
HEYOBIBAIOIINE, TO TAKOBBIMH ke ABIstoTCS U GyHKImH f(n) + g(n) u
f(g(n)), a eciu Boo6asok f(n) u g(n) HeoTpHULIATEIBHBI, TO
MOHOTOHHO HeyObIBatomiel seisiercs U pynkus f(n) - g(n).

logp, — |
2) JlokakuTe ypaBHEHHe a obc = ¢ *%a,

3) Hokaxure ypaBHenue Ig(n!) = O(n Ig n). Jlokaxwure takke, uro n! =
w2 un! =
o(nn)

4) Jokaxwure, uro u3 k In k = O(n) BeiTexaer k = O(vIn n)/

Konmponupyemvie komnemenyuu: I1K-10
Oyenxa xomnemeHyull 0Cyuecmeaisiemcs 8 coomeemcmasuu ¢ maoauyeu 4.

Konrpoabnas padora

3amaua 1

Hwuxe npuBeena tabiuia, CTpOKM KOTOPOM COOTBETCTBYIOT
pa3iuuHbIM GyHKIHIM f(n), a CTOJIOIBI — 3HAYCHUSAM BpEeMeHH {.
3anoyiHUTE TabJIUIy MAKCUMAJILHBIMU 3HAUYCHUSIMU N, JJIsI KOTOPBIX 3a7a4ya
MOXET OBITh peIlieHa 3a BpeMsl 1, eClii MpeanoaaraeTcs, 4To Bpems padoThl
aNITOpUTMa, HEOOXOMMOE JUTSl PEILICHUSI 3a/1a4H, PaBHO f(1n) MHUKPOCEKYHI.

Cexynma | Munyra | Yac Henb | Mecsan | Tox Bek

logn

\n

n

nlogn

n2

n3

2n

n!

3amaua 2 PaccmoTtpure
COPTHPOBKY N 3JIEMEHTOB MaccuBa A, KOTOpasi BBIMOJIHSIETCS CIEAYIOIIUM
oOpa3zoMm. CHauana onpeienseTcs HAMMEHbIIUNA 3JIEMEHT MaccuBa A,
KOTOPBIW CTAaBUTCSI HA MECTO 31eMeHTa A[1]. 3aTeM Npou3BOAUTCS MOUCK




BTOPOTO HAMMEHBIIIETO dJIEMEHTAa MacCuBa A, KOTOPBIN CTaBUTCSI HA MECTO
anemMeHTa A[2]. DTOT mpoiiecc TPOIOKUTCS JJisl HEPBBIX n-1 3J1eMEHTOB
MaccrBa A. 3aUIINTE TICEBIOKO] ATOTO aJITOPUTMA, U3BECTHOTO KaK
copmuposka evloopom (selection sort). Kakoit ”HBapHaHT IUKJIA
COXpaHseTcs AJist 3Toro aiaropurMa? [louemy ero 70CTaTOYHO BBITIOJHUTH
JUTSl IEPBBIX N-1 3JIEMEHTOB, a He JIJIs1 BceX n aneMeHToB? OnpenenuTe
BpeMs pabOThI aITOPUTMA B HAWTYYIIIEM U B HAMXYIIIEM CITydasx

3anuinuTe ero B 0 00o3HaueHuaX.

3agaua 3 Paccmotpute
COPTHPOBKY N 3JIEMEHTOB MaccuBa A, KOTOpasi Ha3bIBAETCS COPMUPOBKA
eécmagkot (insertion sort). OHa HATOMHUHAET CIIOCOO K KOTOPOMY
NpUOEraloT UTPOKH JIJIsl COPTUPOBKH UMEIOIIMXCA Ha pykax kapT. CHauana
B JIEBOI pyKe HET HU OJIHOM KapThl U BCE OHU JIEKAT HA CTOJIE PyOaIIKon
BBepXx. Jlanee co cTona OepeTcs o OJHOM KapTe, Kakask U3 KOTOPBIX
IIOMEIAETCS B HY’KHOE MECTO CPEAM KapT, KOTOPHIE HAXOJATCS B JIEBON
pyke. UToObl onpeenuTh, KyJa IOMECTUTh OUEPEIHYIO KapTy, €€ MacTb U
JIOCTOMHCTBO CPaBHUBAIOTCS C MAacThIO U JJOCTOMHCTBOM KapT B PYKE.
[Tocne kaxmoro mara KapTel B JIEBOM pyke OyayT oTcopTUpoBaHsl. [1ycTh
CpaBHEHUE NPOBOAUTCS B HAIIPABJICHUH CJIEBA HAIIPABO. 3aMUIIUTE
MICEBIOKO/T AJITOPUTMA COPTUPOBKH BCTaBKOW. Kakol MHBapUAHT IUKIIA
coxpaHsercs AJis aToro ainropurma? Onpeznenure Bpemst padoThl alropurMa

B HAMJIYYIIEM U B HAUXYAIICM CJIydadaX M 3allMIINUTC €0 B [0 o0o3HaUCHUSX.

3amaua 4
CopTHUpOBKa BCTAaBKOM MaJIbIX MAaCCUBOB B ITPOIIECCE COPTUPOBKHU CIUSHUEM

HecMoTps Ha TO, YTO C YBEJTUUYEHHUEM KOJMUYECTBA COPTUPYEMBIX 3JIEMCHTOB
BpEMsI COPTHPOBKH METOJIOM CAMSHUN B HAUXY/IIEM ClIydae pacTeT Kak
©(n lg n) , a BpeMst cOPTHPOBKH BCTaBKOiT — Kak O(n?), Graroxapst
MOCTOSIHHBIM MHOYKHTE/ISIM Ha TIPAKTHUKE IS MaJIbIX pa3MepoB 3a/1a4 Ha
OOJIBIIIMHCTBE MAIlIUH COPTUPOBKA BCTABKOW BBIMOIHACTCS ObicTpee. Takum
00pa3oM, eCTh CMBICIT HCITOJIb30BaTh COPTUPOBKY BCTABOK B IMPOIIECCE
COPTHPOBKE METOJOM CIIMSHHUH, KOT/a IM013a1a41 CTAHOBATCS TOCTATOYHO
MaJleHbKUMU. PaccMoTpuTe MOIU(PHUKALIMIO aJITOPUTMa COPTHPOBKHU
CIIUSTHUEM, B KOTOPOM N/ MOAMAacCHUBOB JUIMHOM K COPTHPYIOTCSI BCTABKOiA,



MIOCJI€ YETO OHU OOBEIUHSIIOTCS C TTIOMOIIBI0 OOBIYHOTO MEXaHU3Ma
custHus. Bemmunaa k qomkHa ObITh HalifieHa B TIPOIIECCE PEIICHUS 3aa9H.

a. [lokaxuTe, 9TO COPTUPOBKA BCTABKOM MO3BOJISIET OTCOPTUPOBATH N/k
TIOZIOCIIEIOBATENLHOCTEH JITMHOM K Kaxxas 3a Bpems O(nk) B
XyJIIEM CIIy4ae.

b. Iloxakure, KaKk BBIIOJIHUTH CIMSIHUE 3TUX IOANOCIIEI0BATEIBHOCTEN
3a Bpems O(n 1g("vk)) B Hauxy/ameM ciaydae.

c. Ecnu takoit MoauuuupoBaHHBINA aIrOPUTM BBIOIHIETCS 3a BpeMs
O(nk + n lg(vk)) B Hamxyamem cirydae, TO YeMy paBHO HaHOOJIbIIICe
3HaueHue k kak QyHKIuu OT n, 1711 KOTOPOTO MOAU(PUIUPOBAHHBIN
aJITOPUTM B @-0003HaUEHUSAX UMEET TO K€ BpeMs pabOoThI, YTO U
CTaHJIapTHAsl COPTUPOBKA CIUSHUEM?

d. Kak cnenyer BeiOMpath k Ha npakTuke?

3agaua 5
KoppeKkTHOCTh Iy3bIpbKOBOM COPTUPOBKHU

[Ty3bIpbKOBasi COPTUPOBKA MPEACTABISAET COOO0M MOMYJISIPHBIN, HO HE
3¢ (HEKTUBHBIN AITOPUTM COPTUPOBKU. B €ro ocHOBE JEXKHUT
MHOTOKpAaTHas MepecTaHOBKA COCEIHHUX JIEMEHTOB, HAPYIIAIOIINX
MOPSIIOK COPTUPOBKH.

Bubblesort(A)

1 fori=1to A.length -1

2 for j = A.length downto i + 1

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

4 [Tomensiem A[j] u A[j - 1] mecTramu

a. Ilycts A o603Hauaer BbIxo mpoiiexypbl Bubblesort(A). Jlms
JI0Ka3aTeIbCTBa KOPPEKTHOCTH TiporieAyphl Bubblesort Heooxoaumo
JI0Ka3aTh, YTO OHA 3aBEPIIACTCS U YTO

Al1] < A[2] < - < A[n]

rae n = A. length. Uto emé Heo0X0IUMO T0Ka3aTh JJIsl TOTO, YTOOBI
MOKa3aTh, 4TO mporieaypa Bubblesort qeficTBUTEILHO BBIMOTHSIET
COPTHPOBKY?



B cnenyrommx AByX 4acTAX T0Ka3bIBAIOTCA HEpaBeHCTBa (2.3).

b. Touno copmynupyiite nHBapHaHT LKKIa for B ctpokax 2-4 u
JOKa)KUTE, YTO OH BBIMOJHIETCA. J[0Ka3aTebCTBO JOIKHO UMETD TY Ke
CTPYKTYpPY J0Ka3aTeIbCTBA MHBAPUAHTA LIMKJIA, KOTOpast paHee
UCIOJIb30BAJIaCh B AHAJIOTMYHBIX JI0KA3aTENIbCTBAX B JAHHOM IJIaBe.

¢. C moMoIIbI0 YCIIOBUS 3aBEPIIICHHUS MHBApUAHTA [UKIIA, TOKa3aHHOTO
B yactu (b), chopmynupyiiTe nHBapuaHT Mukia for B crpokax 1-4,
KOTOPBIN M03BOIMA OBl JJOKa3aTh HepaBeHCTBA (2.3). JlokazaTenbCcTBO
JIOJKHO UMETH TY JK€ CTPYKTYPY JI0Ka3aTeIhCTBAa HHBApUAHTA IIHKIIA,
KOTOpast UCIIOIh30BaJIaCh PaHEE B AHAIIOTMYHBIX JI0KA3aTeIbCTBAaX B
JTAaHHOM TJIaBeE.

d. Onpenenute BpeMsl My3bIpbKOBOM COPTUPOBKH B HAUXY/IIIIEM CIIy4ae
Y CPABHHUTE €T0 CO BPEMEHEM COPTUPOBKHU BCTABKOM.

3amaya 6
KoppektHocts ipaBmiia ['opHepa

Crnenyromuii pparMeHT Koja peanusyer npasuio ['opuepa s
BBIYKCIICHUS ITOJTMHOMA

n

P(x) = Z aixi= ao +x(a; + x(az + -+ x(ap_1 + xa,) ...))

=0

JUIS 3aTaHHBIX KOA(PDUIIMEHTOB Ag, A1, A, ... , An ¥ 3HAYCHUS X.
1 y=0

2 for I = n downto O

3 y=ali+x*y

a. Uemy paBHO BpeMs pabOThI 3TOTO (hparMeHTa Ko/1a rnmpaBusia
['opuepa B \thetaoOo3HaueHUSIX ?

b. Hamuiure nceBaoko, peajru3yronui aaroputM 00bIYHOTO
BBIYMCJIEHUS MTOJIMHOMA, KOTJa KAKI0€ CIaracMoe NoJIMHOMA
BBIYMCIIAETCS OTAENBbHO. OnpenennuTe aCuMITOTHYECKOE BpEMSI
paboThI ATOTO aNTOPUTMA U CPABHUTE €T0 CO BpEMEHEM paboThI
aJrOpUTMa, OCHOBAaHHOIO Ha IpaBuie I opHepa. c. PaccmoTpum
CJIEAYIOIIMN MHBAPHUAHT LIUKJIA.



B nauvane xaxxnoit uteparuu mukia for B crpokax 2 u 3

n—-(>i+1)

y_ Z ak+£+1xk

k=0

PaccmoTpum cymmy 0€3 WIEHOB Kak paBHYIO Hyt0. Clienyto
CTPYKTYpE I0Ka3aTeIbCTBA MHBAPUAHTA ITMKJIA, KOTOpas
UCIIONIb30BajIach paHee B JAHHOM TJIaBe, BOCTIONb3YyHTECh

yKa3aHHBIM HHBApUAHTOM ITUKJIA, YTOOBI ITOKA3aTh, YTO 110
3aBepuieHnH paboTel y = 2Xnk  akxk.

d. CnenaiiTe 3aKitoueHHe, UTO B IPUBEICHHOM (hparMeHTe KoJia
MPABWJIBHO BBIUMCIIAETCS 3HAUCHHUE TTOJIMHOMA, KOTOPBIHN 3a/1aeTCst
kodpdunrentamu ay, a, ay, ... , An.

3agaua 7
HNuBepcun

[Tycte A[1l . . n] mpencraBisieT cOOOK MAaCCHB M3 N Pa3IMYHBIX YHACEI.
Ecmu i < ju A[i] > Alj], To mapa (i, j) Ha3bIBaeTCs HHBEpCHUECH A.

a. [lepeuncnure msTh MHBEpCH MaccuBa < 2,3,8,6,1 >.

b. Kakoii MaccuB U3 3JIeMEHTOB MHOKecTBa {1,2, ..., n} coepxuT
MaKCUMAJIbHOE KOJINUeCTBO HHBepCcUi? CKOJIBbKO HHBEPCUM B 3TOM
MaccuBe?

c. Kakas cyriecTByeT B3aMMOCBS3b MEKIY BPEMEHEM COPTHPOBKHU
METOJIOM BCTaBOK M KOJIMYSCTBOM MHBEPCHUI BO BXOJHOM MacCHUBE?
OO6ocHy#iTE CBOI OTBET.

d. Pa3paboTaiiTe airoput™, onpeaesonuil KOJIM4eCTBO HHBEPCHUH,
COJIep KaIlUXCsl B MPOU3BOJIBLHOM MEPECTaHOBKE N 3JIEMEHTOB, BpEMS
paboThI KOTOPOTO B HAMXY/IIIEM citydae paBHo O(n Ig n). (Ykasanue:
MOAU(PUIUPYHTE ANTOPUTM COPTUPOBKH CIIUSTHUEM. )

Bomnpocsl k 3auery

1. AKCHOMBI ¥ TIpaBHJIa BBIBOJIa UCYMCIICHHS BBICKA3bIBAHU.
2. BEIBOIMMOCTD M3 THIIOTES.

3. KoppeKkTHOCTh HCUNCIICHUS BEICKa3bIBAHHH.



© oog N oA

10. Kounb1io MHOTOWIEHOB Haa mojiem Q.

11. Komb110 BBIUETOB 110 MOYJTIO N, KOJIBIIO MATPHI] OPsiAKa n Hax R.
12. DneMeHTapHasi TeOMETPUs Ha TUIOCKOCTH.

13. Y1ops1o4eHHBIC MHOKECTBA M YACTUYHO YITOPSIIOYCHHBIC
MHOECTBA.

14, CHHTaKCHUC JIOTHUKHU TIEPBOTO TOPSAJIKA.

15. CemaHTHKa JIOTUKH IIEPBOTO MOPSAIKA.

16. N cTUHHOCTH B MOJENH.

17. OnpenenuMmeple NpeauKaTbl U QYHKLIHH.

18. N3omopdusm mojeneil.

19. Jloka3aTenbCTBO HEBBIPA3UMOCTH € ITOMOIIBI0 aBTOMOp(HU3Ma.
20. BoInoTHUMOCTD, 00111€3HAYUMOCTbD, JIOTHYECKOE CIICIOBAaHUE.

21. DKBUBAJIEHTHOCTH (POpMYyII.

22. [IpaBuia MoaCTaHOBKU U 3aMEHBI OAGOPMYIIbl Ha YKBUBAJICHTHYIO.
23. [IpenBapennbie HOPMYIIBI.

24. Teopuu u uX MOJIEIIH.

25. Teopuu ¢ paBEHCTBOM.

26. DnemMeHTapHas TEOMETPUSI.

217. AKCHOMBI U TIpaBuUJIa BBIBOJIA UCUUCIICHUS TPEIUKATOB.

28. BbIBOAMMOCTH B TEOPUH.

29. Teopema 0 TaBTOJIOTHUHU.

30. Teopema 0 TEITyKIIHH.

31. HenpoTuBopeunBOCTh 1 KOPPEKTHOCTH UCUHUCIICHUS TTPEUKATOB.
32. Teopema ['enenst o moHOTE.

33. Teopema ManblieBa 0 KOMIAKTHOCTH.

34. Hecrangaptaeie Moienu apuMETHKH.

JlemMa 0 eIyKIMU AJI11 UCUYUCIICHUS BBICKA3bIBAHUIM.
HenpotuBopeunBoCcTh MHOKECTBA (POPMYIL.

Teopema 0 MOJHOTE UCYUCIIEHUS BhICKA3bIBAHUM.

ToxiecTBeHHAsI HCTUHHOCTD, BBITOJIHUMOCTh M HEBBITIOJTHUMOCTh

OpMyJI

CranmapTHas MOJC)Ib ApU(PMETUKH.
Komnb110 nesnrx uncest.

6.5.Bomnpocsl k sk3ameny He npenycMoTpeno



JUCT PETUCTPALIMUA U3MEHEHUM

No Conepxanve U3MEHCHHS M3MeHEeHHBIE TYyHKTHI Peutenue
VYuebHo-
/o
METOINYECKOTO

COBCTa
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