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YHUKaNbHbIV NMPOrPaMMHbIN KIou: Ka- e/ipa . pHK/Ia/iHON MaTeMaTHK1

891934

8c2cf7b6350cbe51cdda3096eBéhfmbifenoun |1 cpeacTs . o AuCIL. MHe «2 porpaMMUpOBaHue Ha C++»

7O Hd. PaB/IEHAR0 . O4TOTOBKA 01:03.02 2 puKiafHas MaTeMaTUKa U MH- OpMaTHKa, . po- Wwib «MaTtemaTthuyeckoe
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+epcus JoKyMeHTa - 1 | crp. 1uz 2 | 2 epB 1 3K3eM. JsIp

KO2 1S Ne

@doHJ, O1I€EHOUHBIX CPEACTB
IJISI IIPOMEXXYTOYHOM aTTeCTAIUMI

10 AUCIUTUIMHE
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01.03.02 ITpuknagHasa MmaTeMaTHKa M UH OpMaTuUKa, MareMmaTruueckoe Mojae/IMpoBaHue,
IIporpammupoBanue Ha C++, 2026, ouHast

DoHJ OLIEHOYHBIX CPEACTB O00PeH ¥ PeKOMEHAOBaH:
[TpopekTop 1o yyebHOI paboTe yTBepskaeHo 27.02.2 . .. . CanmamaroB

Yuen0 m coBerom Muacckoro puimana @I'BOY BO 1) en'V1

[Tpotokon 2acemanust 3 4 ot 24.02.202

IIpencenaTenb YueHOro coBeTa
Mmnacckoro ¢pmwmana @I'BOY BO
1) enl'V1 COTJIaCOBaHO 6.B. ManbkoBa

3acegauyueM Ka eApbl IPUKJIAAHOM MaTeMaTUKHA

[Iporokon 2aceganmnst 3 ot 70.08.202

3aBemyroimii Kadempon COIJIaCOBaHO E.B. lytukoBa
. BTOp (COCTaBUTEJIb) K.. . JIuxauen
CTpyKTypa paboueii mporpaMMbI COOTBETCTBYET NMpuKasy pektopa ®I'+, - ., «0enl- 1 or
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Ol

MMHOBPHAYKU POCCUNA

defepanbHOe FOCYAAPCTBEHHOE O0KeTHOe 00pa3oBare/bHOe
yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcus JoKyMeHTa - 1

cTp. 3 u3 88

1. 5C +67 ®+HI95 +: EH+YHbBIX C6E9 C7 -

Ha. paBnenue . ogroroBgu 01.03.02 «2 pukiazHast MaTeMaTUKa U UH- OpMaTUKa»
Ha. paBneHHOCTB (. po- Wib,: MaTremaTuueckoe Mo/le/IipOBaHe

HucOu. mvHa: 2 porpamMmupoBaHye Ha C33
CemecTp usyueHus: 3
dopMa . pomeXyTouHOM artecta0uu: 3a4er.

2. E6EUYEHH ®+6MUN6, EMBIX K+ M E7EH: U

2.1. KommneTeHIIMH, 3aKpeIIéHHbIe 3a JUCHUIIMHOU

N3yuenue aucOu. MH Ha. paB/leHO Ha - OpPMUpOBaHUe CJIeAyrId]l KOM. eTeH-

Owum:
KIS;A o CopgepxaHue
TeHdHH KoM. eTeHOMi Nnpukatop pmocTtwke- 2 epeueHsb . JaHUpPyeM 1 pe3y/ibTaToB 00yUeHHs
(o COTJIaCHO HUM . 0 aucOwn. mHe
@) OC, ®) 0C
1 2 3 8
2K-2 | C. ocoben uc- | 2 K-2.1. leMoHCTpU- | 3HaTh:
. 0/Ib30BaThb pyeT 3HaHue c. e0ua- OCHOBH € MeTOQJ] . pOEeKTHUPOBaHHUs . pOrpamMM-

0a30B e airo-
PUTM U Cpefi-
CTBA . POEKTH-
pOBaHMUs . PO-
rPaMMHOTO
obec. eueHus

JIU3UPOBaHH 1 513 -
KOB . POrpaMMHpPOBa-
HUS U . pOBEJleHusI
MareMathueckul pac-
yeToB4TelHONMOrNUe-
CKOM CpeJ, . porpam-
MHUDPOBaHUs4. OpsiZIoK
opraHu3a0uu B 4muc-
muTenbHOTO . po0eccad
WHCTPYMEHTa/lbH e
cpeZCTBa /1 paspa-
OOTKHM . pOrpaMMHOTO
obec. eyeHusl.

2 K-2.2. Yuraet moKy-
MeHTa0uIo . 0 0. Uca-
HUIO CpeJ, . porpam-
MHPOBAHUS U OpraHu-

Horo obec. eueHusidcTaH/lapTH e OHO/IHOTeKN

g3 kKa C334. pumeHsieM e Jjis1 MaTeMaTHyecku 1
pacueToB U MofieIMpoBaHusi4knacc 400beKT U
Mozpynu B 513 Ke C33; KOM. OHEHT CTaHZapTH 1
oubmoTek 13 Ka C33; OCHOBH e . OHATUA4CBS-
3@aHH e C CCTeMaMH . porpaMMUDOBaHUs; COCTaB
ucleM paboT cucTeM 00LEKTHO-OPHEHTHPOBAH-
HOTO . POTPaMMUPOBAHUS;

YMmeTsn:

. PUMEHSTb METOZ, . POEKTUPOBaHUS . pOrpaMM-
HOro 00ec. eueHust /i1 pa3pabOTKU . PUTOXKeHUH
Ha 13 Ke C334. puMeHSTb Ha . paKTHUKe CTaHJapT-
H e cpenctea 53 ka C33 u koHOe. OuM 00BEKTHO-
OpHEeHTUPOBAHHOTO . POrPaMMUPOBAHUS IS Pa3-
pabOTKM . porpaMMHOT0 00ec. eueHust

+/1a/1eTh:

HaB KaMM Ha. MCaHUs U OT/IaIKM KO/la Ha 513 Ke
C33; HaB KaMM UC. 0JIb30BaHUs CPeJCTB
00bEeKTHO-OPUEHTUPOBAHHOTO . POrPaMMHPOBAHHUS

@) BOY +0 «Uen) ¥»




Ol

MUVHOBPHAYKU POCCHUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe
yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,
Mwuacckuii - uman

Ka- espa . puksiazfiHoOM / aTe/ aTUKU

®oHJ oLjeHOUYH 1 CpeACTB . 0 AUCLIM. MHe «2 porpa/ / upoBaHue Ha C33»

. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas / ate/ aTuka v UH- op/ atuka4. po- uib «Mare/ aruueckoe / ofjeMpoBaHUE»
@) BOY +0 «Uen) ¥»

+epcus JoKy/ eHTa - 1

cTp. 8 u3 88

2epB I :K3e/ . msp

KO2 1 Ne

3alMy B YUC/IUTE/Ib-
HOro . poriecca4 pabo-
Taer C . porpa/ / H -

/ v cpeacTBa/ u ob1e-
ro Ha3HayeHus4. pu-

/ eHsieT UHCTpyY/ eH-
TajlbH € CpejCTBa [
pa3paboTKu . po-

rpa/ / Horo obec. eue-
HUSL.

2 K-2.3. NI/ eet . pak-
TAYECKHUM 0. T CO-
cTaB/ieHus / are/ aTu-
YeCKOro 0. UCaHUS
00bEKTOB HCCIIe/I0Ba-
HUsI4pa3paboTKu asro-
puUT/ OB40OT/IaAKU TeK-
CTOB . porpa/ / .

B pa3paboTKe . pUIOKeHNH

3. C+9E6K5 HUE +: EH+YHBIX C6E9 C7 -

3.1 - UJbI OLeHOYHBIX CPeACTB

+ 9UC: 1 JIMHE

Kopg ko/ . eTreHyun/

Hau/ eHoBaHwue orje-

Haw/ enoBanwue o1je-
HOUHOTO Cpe/iCTBa Ha

Ne KonTtponupye/ e Te- N
/ / Ipasgen . JlaHupye/ e pe3y/abTaT HOUHOTO CPe/ICTBA /11 | . po/ eXKyTOUHOM ar-
o o0OyueHwust TeKy11[eT0 KOHTPOJIs TecTaluuu
1.| +Benenue. ba3oB e 2 K-2: JlaboparopHas pabotra | YcTH # 0. poc (:K3a-
- VHKLIYH 513 Ka 3HaeT / eH,

2 oHsiTvie abcTpakTH 1 /aH-
H l4ykasareneii4craTuue-
ckul u fuHa/ nyeckul / ac-
CMBOB4- YHKIMI4. poriefyp4

/ omyneu.
Y/ eer

Cospasars - yHKUUU4. poLie-
Iyp U/ opynu. 2 pu/ eHsITh

vl B pellleHUH 3a/a4u
+najeer
Hae ka/ u . pw/ eHeHus

WTepaTopoB U - YHKTOPOB4
WC. 0JIb30BAHUS - alJIOB Jist

BBOJla-B BOJA AaHH 1

© @) BOY +0 «Uen) ¥»




MUVHOBPHAYKU POCCHUU

de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe
yUpeXXzieHue B cirero o6pa3oBaHus

«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,
Mwuacckuii - uman

Ka- enpa . puk/iajHON MaTeMaTHK{

Ol

®oHJ oLjeHOUYH 1 CpeACTB . O AUCLIM. JIMHE «2 porpaMmupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Yen) ¥»

+epcus JokyMeHTa 51 crTp. 5 u3 88 2 epB I 9K3eM. J1sIp KO2 1 Ne
2.| CopTUpOBKHU 2K JlaboparopHasi pabota | YcTH i 0. poc
3HaeT (2K3ameH,
+WJ COPTUPOBOK JTMHEWHOU
CJIOXKHOCTU4 CIIOKHOCTH

n-lognn-logn un’n?
Ymeer

Peanu3oB BaTh OCHOBH €
aJrOpUTM COPTHMPOBOK
+JlaZileeT HaB KaMu . pudS
MEeHEeHHsI COPTUPOBOK . Py
pa3paboTKe . porpamm.

3.| JJuHaMHueckue CTPyKS
Typ paHH 1

2K

3Haer

2 pUHLM. B [JeJIeHusl U
0CBODOOXKIEHUS . aMSTH.

2 puHii.  paboT Jepeb
BbeB4OJHOCBS3H 1 U ABYS
cBsi3H 1 c. uckoB4accoiuab
THBH 1 MacCHUBOB.

Ymeet

Peanv30B BaTth OCHOBH e
CTPYKTYyp [JaHH 1
+mageer

HaB kamu uc. 01b30BaHUS
IVHamMuyeckul CTpyKTyp
maHH 1. pu pa3paboTke

JlaboparopHast paboTta

YctH 1 o. poc
(3x3ameH,

. PUJIOYKEHUM
8.| O6bekTHOSOpUEHTHPOS | 2 KR JlaboparopHasi pabota | YcTH ¥ 0. poc
BaHHOE . porpaMmMupo5 | 3HaeT (9K3ameH,

BaHue Ha 13 Ke C33

OCHOBH e . OHATHSA
00BEKTHOSOPHEHTHPOBAHHOS
r0 . pOrpaMMHpPOBaHUsI.
YMmeer
Co3paBath . 0/1b30BaTeNbS
CKWe TM. [JaHH 14pa3zne5
75151 Ul UHTep- eiic U peanus
3aL1I0. 2 PUMEHSTD . PUHLIUS
Hac/Ie[loBaHus /151 u30e5
raHusi 1yomMpoBaHus Koga
+naneet
2 OHATHUAMY BUPTyaslbH 1
MeTOZIOB Kj1accadTabmuig
BUpTyanbH 1 - yHKUWA. Hab
B KaMH . pUMeHeHHUs1 BUPTYS
anbH 1 - YHKUMHM 47151 co37a5
HUsi abcTpakTH 1 K/1accoB.

5.| ITa6moH

2K=®
3Haer

JlaboparopHast paboTa

YctH 1 o. poc
(3K3ameH,

© @) BOY +0 «Uen) ¥»




MIHOBPHAYKI POCCHUU
defepanbHOe FOCYAAPCTBEHHOE O0KeTHOe 00pa3oBare/bHOe
w yUpeXXzieHue B cirero o6pa3oBaHus
«Yensbunc%iii rocynapctBenH i yHuBepcuteT» (@) BOY* O «Uen) Y»,
Mwuacc%iii - unmman
Ka- espa . pu%iazHoti / ate/ atu%i

®oHJ oLjeHOUH 1 CpeACTB . O AUCLIM. MHe «2 porpa/ / upoBaHue Ha C++»
. 0 Ha. paByieHuo . oarotos%i 01.03.02 2 pu%apHas / are/ atn% u uH- op/ aru%4. po- uib «Mare/ atudec%e / ofenupoBaHue»
@) BOY +0 «Yen) ¥»

+epcus 0%/ eHTa - 6 cTp. 6 13 88 2epB H:%e/ .7D; ;5555555 KO2U< Ne;; ;s

2 oHsTHA 111a0/10Ha4111a0/10H-
HOM - yH%M14000011[eHHOTO
. porpa/ / upoBaHus.

Y/ eer

Peanu3oB Bath 11ab/0HH €
- yu%uu 1 wabnoHH e

. O/Ib30BaTebCY%ie TU.

JanH 1.

+nageer

2 puHIY. a/ ¥ 0060011[eHHOTO
. porpa/ / npoanusdy/ eet
WC. O/Ib30BATh IIA0JIOH . pU
pa3pabot% . onb30BaTesb-
c%il . puioyKeHukn

Tu. oB e 3amanusa4%urepun U . 0%a3arenu oljeHrMBaHud B pa/ %al te%yiero
O6HTpOJIA . peAcTaBleH B paboueid . porpa/ /e .0 [AWCLW. JUHE. 2 OJIH €
%/ . 1e% oueHouH 1 cpeACcTB U YOHTPOBLHO-U3/ epuTe/bH 1 / arepuasnoB lpa-
HATCS Ha %a- efjpe U sIBJISIIOTCS yuebHO-/ eToauuec%i/ v / arepuana/ U orpaHUYeH-
HOrO (%6H- WJEHLMaIbHOrO, . OJIb30BAHMS.

3.2 CopepxaHue OLIeHOUHBIX CPeACTB /I/Ifl TeKyIlled arTecTalun
3.2.1 JTabopaTopHbIe padoTHI

JIaboparopHas pabdora 1l 1
Peanvzauus UDT pnmvHHOe 1esoe.

Llenb pabot : peanmusoBath %acc LTUgNumbers4%top 1 peanmu3yet jiorn% pa-
00T CmMHH / Wnen / vuucia/ u.

3aziaum:
6, Cozgath %acc LTUsNumbers4 peanusyromniui . peJiCTaBJieHH U HWXKe HH-
Tep- eucC.
>, Co3paTh . eperpy3%i o. epatopoB +4-4*4/4_ nns %iacca LTUgNumbers4% -
TOp e JaBasi 6 BO3/ O)KHOCTL paboTath € AaHH / TH. o/ Ta%ked% %W c
TU. a/ u ildbTubee.

Wmesedfe LN g
dheebei vefdlr<ulkigleb fl drmv; f1 drLL

@) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
DeziepasbHOE TOCYapCTBEHHOE GrKeTHOE 06pa3oBaTesbHOe

W yupeXxzeHue B cirero o6pazoBaHu”
«Yen"bunckn&rocynapctBeHH &ynuBepcuter (D) BOY* 0 «Uen) V',

Mpuaccku&- unvan
Ka- egpa . puknagHo&/ ate/ aTMKU

®ong o0eHoun 1 cpeacts . o gucOu. mvHe «Ilporpa/ / upoBanue Ha C++'
. 0 Ha. paBneHuto . oarotoBku 01.03.02 IlpuknazgHa" / ate/ atuka v vH- op/ atvkad. po- uiab «Mare/ aTnyeckoe / ofeMpoBaHye’
@) BOY +0 «Uen) ¥V'

"

+epcu" noKy/ eHTa - 1 cTp7n u3 88 Tlepe &:k3e/ .1"P;;;s5355:s KOIIU< = ;;;;;

/*
Knacc gn" 1panenu" gavaH 1 ymucen?’
O PaHUT UKu(CJia B BUJe BeKTopadkaxga" "
Ou- pa : Toro uucna?

ye®ka KOTOpOroO - : TO OJHA

*/

fass STnVNumbers

g
vefdlr<unsiVheb fl drmbdadlL
fldrsiVh p g¢d.
v; 1 dr dbbr efdlrs(fTnsav; fl drs @iadfTnsav; fl drs riVl g fThsdl
v; 1 dr subr efdlis(f Tnsav; fl drs @iaddfThsav; fldrs iVl g fThsal
v; f1 dr mua efdlis(f Tnsav; fl drs @isddfTnsav; fldrs iVl g fThsal
v; £l dr bivr efdlis(f Tnsav; fl drs @iadfTnsav; fl drs riVl g fThsd.
vTib nTrmddser efdlr(v; fl drs v, fThsal

eubdf:
saufat dbuhmbTe g sainVmessdVe p "t db shmbTe in sainV'LvL
STnVWNumbers(, : bdad(v; f1 dr(140,, gv
STnVWNumbers(cInVcInVinad, L
STnWNumbers(sainVs,L
STnVWNumbers(fl dr siVh4v; f1dr b,L
STnWNumbers(f TnsaSTnVNumberss d,L
STnVNumbers dbb(f TnsaSTnVINumberss 1, fTnsal
STnVNumbers sub(f TnsaSTnVNumberss r, fThsa.
STnVNumbers mu@f TnsaSTnVNumberss 1, fThnsal.
STnVNumbers biv(f TnsaSTnVNumberss 1, f Thsal.
STnVNumbers res(f TnsaSTnVNumberss 1, fTnsdl
Teerdalt sain{, fThsal.
fl dr VeariVh(, f Tnsag reairn siVhLv
v; 1 dr VeaEemenas(, f Thsag reairn bdadlLv
bTTcmTreT] dn(f TnsaS TnVNumberss iVl g fThsal
bTTcequdcI'T(f Tnsa S Tn VNumberss 1iV g fTnsal
bTTcessTl dn(f TnsaSTnVNumberss 1iV g fThsdl

vL

Tsaedms Teerddlr<< (Tsaedms Ts4fTnsaSTnVNumberss d,L
bTTcisEquddfTnsav; fl drs @fTnsav; fldrs 1L

© @) BOY +0 «Uen) ¥V’




MHWHOBPHAYKU POCCUU
DeziepasbHOE TOCYapCTBEHHOE GrKeTHOE 06pa3oBaTesbHOe

W yupexxJieHye B ciiero o6pa3oBaHus
«Yenabunc%i&rocynapcreen &yHnuepcuteT» (©) BOY* O «Uen) Y»,
Mmuacc%i&- nmman
Ka- egpa . pu%sangHo&/ ate/ atn%i

®ong oleHOUH 1 cpeacTs . 0 aucuy. avHe «I1porpa/ / upoBanue Ha C++»

. 0 Ha. paByieHuto . oarotos%i 01.03.02 Ilpu%anHas / are/ atn% u un- op/ aru%4. po- unbs «Mare/ atudec%e / ofenupoBaHue»

@) BOY +0 «Uen) ¥»

+epcust 10%/ eHta - 1 cTp. 8 u3 88 Tlepe &:%e/ .mp ;555555535 KOIIU< = ;;;;;

L

\'%

booc@idsMore(fonsav; fl drs @fonsav; fldrs r,L
boocriM asMore(fonsav; fl drs @fonsav; fldrs r,L

LonVNumbers oeerdaor + (fonsaLonVNumberss &fonsal.onVNumberss r,L
voib oeerdar +p (LonVNumberss @fonsal.onVNumberss r,L

LonVNumbers oeerdaor - (fonsal.LonVNumberss &fonsal.onVNumberss r,L
voib oeerdar -p (LonVNumberss &fonsalLonVNumberss 1,L

LonVNumbers oeerdaor * (fonsaLonVNumberss @fonsal.onVNumberss r,L
voib oeerdaor *p (LonVNumberss @fonsal.onVNumberss 1,L

LonVNumbers oeerdaor MfonsalLonVNumberss @fonsal.onVNumberss 1,L
voib oeerdaor M (LonVNumberss @fonsal.onVNumberss 1,L

LonVNumbers oeerdaor _ (fonsaLonVNumberss &fonsal.onVNumberss
voib oeerdaor _ p (LonVNumberss dfonsal.onVNumberss 1,L

boocoeerdar < (fonsal.onVNumberss @fonsal.onVINumberss r,L
boocoeerdar <p (fonsal.onVNumberss @fonsal.onVNumberss r,L
boocoeerdaor pp (fonsal.onVNumberss @fonsal.onVNumberss r,L
boocoeerdaor m(fonsal.onVNumberss @fonsal.onVNumberss 1,L
boocoeerdaor np (fonsal.onVNumberss @fonsal.onVNumberss r,L

Pacc/ otpu/ Gosee metanbHO / eTon  %iacca:

v; 1 dr dbbr efaors(fonsav; fl drs @iadfonsav; fl drs riVl 4 fonsa.
v; f1 dr subr efaors(fonsav; fl drs @idfonsav; fldrs iVl g fonsal
v; f1 dr mua efaors(fonsav; fl drs @iddfonsav; fldrs iVl 4 fonsal
v; f1 dr bivr efaors(fonsav; fl drs ®iadfonsav; fl drs riVl g fonsd.

HaHH e/ erof B . OJMHAKT CJIOXKeHUe4B uuTaHuedy/ HOKeHUe U L|e/I0UUCIIeH-
HOe Jie/ileHUe /ieBOro Be%fopa eia Ha . paB & Be%op riMa [aHH e / eron sB-
JIIFOTCSL OCHOBO&JIS1 B . OJTHEHUS C/I0)KeHUs4B uuTaHus4y/ HOXKeHUs U JieJleHus]
OJMHH 1 yucer.

© @) BOY +0 «Uen) ¥»




MUWHOBPHAYKHU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

w yupex/ieHHe B CIero oo6pasoBaHu"
«Yen"buncku&rocynapcreen &yHnuepcuteT» () BOY +0 «Uen) Y»,
Muaccku&- niman
Ka- egpa . puknagHo&MaTeMaTUKU

®ong o0eHouH 1 cpeacts . o aucOu. mvHe «IIporpammupoBanue Ha C++»
. 0 Ha. paByeHuto . oarotoBku 01.03.02 IIpuknasHa" MaTemMaTHKa U UH- opMaruka4. po- Wb «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcu"” fokyMeHTa - 1 cTp. { 13 89 Ilep &:x3eM. 1"pP;;;;55355; KOIvdA = ;;;;;

voib normddser ecaor(v; cl drs v, consal

Meton B . onH"er HOpMmanu3aluio BeKTOopa. + Teopuu4. pyd B . OJIHEHUU . Pefi-
crapieHH 1 B 1e 0. epa0u&Hazi BEKTOPaMU WIH . pU CO3AAaHUU 00beKTa JJIMHHO -
IO UMC/ia B BeKTOpe MOT'YT COAep»kaTbC" He3Hauallue Hyau. [laHH & Metof [0ui-
JKeH yjan"Tb U3 BeKTopa He3Hauauue Hyad. Eciv . pu : Tom BekTop 0enmukom co-
CTOUT U3 Hy/1e®40IMH HY/b [JO/DKeH 0CTaBaThC'.

saucat dbuhmboc g sainVmessdVe = "t db shmbog in sainV'LvL

Crpykrypa a1" reHepa0vu UCK/IFOUEHU" . DU He. paBUWIbHOM CHUMBOJIE B CTPOKe4Ha
OCHOBaHUM KOTOPO& CO34aéTC" AJIMHHOE 4uc/io. Bo eCTh e/l B CTPOKe CUMBOJIOB
WU B BeKTOpe coepskarc” 3HaueHu"4kotop e B loa"t 3a orpesok [0;10][0;10]4

[IOJDKHO TeHepupoBaThC'" UCKI/IKOUEHHe.

SonWumbers(, : bdad(v; c! dr(140,, gv

KoHcTpykTop . 0 ymonuanuto. [Ipu co3manuy o6bekra SonVNumbers 6e3 Kakwul-
mbo aprymeHToB OyzeT B 3 BarhC" JaHH &KOHCTPYKTOp. [0 yMO/IUaHUIO YKCIIO
PaBHO HYITIO.

SonVWNumbers(mnVonVinad, L

Co3nanue obbekta SonVINumbers Ha ocHOBaHMM TH.a ®@nV ®nV ina [laHH &
KOHCTPYKTOp [0/DKeH pa3buBarh uncio Ha Ou- p 4 packnan BaTh vl B BEKTOP
bdal43nHak uucsa o. pefien”eTc”" Ha OCHOBaHMUU 3HaKa . epeMmeHHO&d.

SonWumbers(sainVs,L

Co3manue obbekra SonVINumbers Ha OCHOBaHUU CTPOKH. IIpegycMoTpeTh4 uToO B
Hayasie CTPOKU MOXKeT O Tb 3HaK + wiu -. ECM B Hauasie CTPOKM 3HakKa HeT4To
YKC/I0 CYUMTAeTC" . OJIOKUTENbH M. UHCIo Hyab OyZieM CUMTaTh . OJIOKUTENIbH M.
[TpexgycmoTpute cOpac BaHWe UCK/IOUeHH"4ecu B CTPOKe cofiepKarc’' cuMBon 4
B lop"mwe 3a . pegen orpeska [0;10].[0;10].

SonVWNumbers(cl dr siVh4v; cl dr b, L

Co3zmanne oobekta SonVNumbers Ha OCHOBAaHMHM 3Haka siVh4To ecTh cuMBoOja J+’
wmm }-}4a takke Bekropa faHH 1 b. IIpegycmotpuTe cbpac BaHue HCKIIOUeHH'" 4
ecmu cuMBon [IpegycmoTrpuTte copac BaHMe UCK/IHOUeHH'4eCciv CUMBOJ SiVh . pu-
HUMaeT 3HaueHHe OTJINUHOe OT }+’ WUu }-}4a Takkedec/iu BeKTOp b copepxut cum-
Bon 4B lop'mwe 3a . pemen otpeska [0;10][0;10].
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SThgNumbers(cTnsaS TngNumberss d,L

Co3pmanue obbekTa STngNumbers Ha ocHoBaHuM fpyroro oovekra SThgNumbers.
To ecTh jaHH &KOHCTPYKTOP . pe/icTaB/sieT CO00&KOHCTPYKTOP KO. MPOBaHUs. +
JAaHHOM CJ/iyuae B . OJIHAETCsA KO. MpoBaHue AaHH 1 u3 obbekta d B TeKyuu&
OOBEKT.

SThgNumbers dbb(cTnsa S TngNumberss 1, cThsa.
+ . OJIHSIeT CJIOKeHHe 7Byl uuces. +03BpallaeT HOBOe YMC/I04He U3MeHsIeT TeKy-
11[ee YMCJ/I0 U YUCIIO T.

STngNumbers sub(cTnsaS TngNumberss r, cThsal,
+ . O/IHSIeT B uMTaHMe Byl yuces. +03BpalljaeT HOBOe UUCI04He U3MeHsIeT TeKy-
11lee YMCJI0 U YUCTIO T.

STngNumbers mu@cThsaSTngNumberss 1, cThsdl
+ . OJIHSIeT yMHOXeHHe [Byl uuces. +o03BpaljaeT HOBOe UUC/I04He U3MEHSIeT Te-
Ky1liee 4rC/I0 U YUCIIO T.

STngNumbers biv(cTnsaSTngNumberss 1, cThsad.
+ . onHsieT OesiourcieHHOe JiefieHWe ABY1 uucen. +03BpaljaeT HOBOE UMC/104 He
M3MeHsieT TeKylllee UHUC/I0 U YUCIIO T.

STngNumbers res(cTnsaSTngNumberss r, cTnsd.
+ . OJIHSIET OCTaTOK OT JlefieHus Byl unces. +o03BpalllaeT HOBOe UMC/I04He r3Me-
HSIET TeKyllee YMC/IO0 U YUCIIO T.

Teerddlr saring(, cThsal

O. eparop B . onHsieT . puBefieHre TH. a SThgNumbers B Tu. saing. Eciu o. pezie-
neH faHH &o0. epatop4To OyZeT BO3MOXKHO OCYII[eCTBISATh B 30B  TH. a saing(d,4
rae d — 570 . epemenHas TH. a SThgNumbers.

cl dr geanign(, cTnsag reairn signLv
+03BpalljaeT 3HaK 4MCa.

v; cl dr geaEemenas(, cThsag reairn bdallLv
BO3BpalljaeT BeKTOp4B KOTOpoM 1pansarca Ou- p  uucIia.

bTTcmTreT] dn(cThsaS TngNumberss rigl g cTnsal
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W yUpeXXzieHue B cirero o6pa3oBaHus
«Yensbuncku&rocynapcreen &yHnuepcuteT» (©) BOY* O «Uen) Y»,
Mnuaccku&- unvan
Ka- egpa . puknagHo&MaTeMaTUKU
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+03BpaillaeT auedecyv TeKyliee Yicao 6ombiiedueM yucso rigl a

bTTcequdcI'T{(f Tnsa L. TngNumberss rigl 4 fThsal
+03BpalllaeT auedec/iy TeKylllee YUCI0 PaBHO YMCIy rigl a

bTTcassT] dn(f Tnsal. TngNumberss rigl 4 fTnsal
+03BpalllaeT auedec/iy TeKylllee YUCI0 MeHblle uncia rigl a

Tsaedms Teerddli<< (Tsaedms Ts4f Tnsal.TngNumberss d,L

O. epaTop peanu3yeT JOTMKY B Bofa uuciaa d B . oTok B Boga Ts. Ilo3Bosisietd
Ha. puMep4B . oMHATH 0. epatyu Buza fTua<< d << enbd.) ge d — 3TO UMC/IO TH. @
LTngNumbers.

bTTcisEquddfTnsav; fl drs @fTnsav; fldrs 1,L
+C. omoraresibHas - YHKIUsI4KOTOpasi CpaBHUBaeT JiBa BekTopa. Eciu ul g u
3HaueHHUs 3/IeMeHTOB paBH 4Bo3BpalljaeTcs auedrHaue — idse.

bTTceidsMTre(fTnsav; fl drs @fThsav; fldrs r,L

+C. omoraTesibHas - yHKIUs. DyHKIUS BOo3BpaillaeT aued ecu uncaod . peficTaB-
JIeHHOe BEKTOPOM C 6osbiiie4ueM unc/iod. peficTaB/ieHHOe BeKTOPOM I. FHak uwmcest
. DY CpaBHEHMM He YUUT BaeTCs. MOXKHO CUMTaTh44UTO 3Ta - YHKIUS B . OJIHSET
cpaBHeHHe /Byl AMHH 1 ymMces . 0 MOJY/IIO.

bTTcrigl dsMTre(fThsav; fl drs @fThsav; fldrs 1,L

+C. oMOraresibHasi - yHKLUMS. +03BpallaeT auedecin uyncao4. peficTaB/IeHHOEe BeK-
TOpOM T Oosbilie4 ueM umMC/i04 . pe[iCTaBlIeHHOe BEKTOPOM ¢} MHade BO3BpalllaeT
idse. OTy - yHKIMIO y00HO peanM30BaTh C . OMOIIBIO - YHKIN& eiasMTre u
isEqudc

LThgNumbers Teerddlr + (f TnsaLThgNumberss &fThsalL.TngNumberss r,L
vTib Teerddlt +p (LThgNumberss &@fTnsal.TngNumberss r,L

LTnhgNumbers Teerddlt - (f TnsaLTngNumberss @fTnsalL. TngNumberss r,L
vTib Teerddltr -p (LTngNumberss &fThsal.TngNumberss 1,L

LThgNumbers Teerddlt * (f TnsaLThgNumberss fTnhsalL.TngNumberss r,L
vTib Teerddlr *p (LThgNumberss @fThsalL.TngNumberss r,L
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«Yenabunc%i&rocynapcreen &yHnuepcuteT» (©) BOY* O «Uen) Y»,
Mnuacc%i&- unuan

Ka- egpa . pu%sangHo&/ ate/ atn%i

Ol
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LongNumbers oeerdaor / (consalLongNumberss @consal.ongNumberss 1,L
voib oeerdaor /p (LongNumberss @consal.ongNumberss 1,L

LongNumbers oeerdeor _ (consal.ongNumberss @consal.ongNumberss r,L
voib oeerdaor _ p (LongNumberss @consal.ongNumberss r,L

boocoeerdar < (consal.ongNumberss @consal.ongNumberss r,L
boocoeerdar <p (consal.ongNumberss @consal.ongNumberss r,L
boocoeerdar pp (consal.ongNumberss @dconsal.ongNumberss r,L
boocoeerdaor m(consal.ongNumberss @consal.ongNumberss r,L
boocoeerdaor np (consal.ongNumberss @dconsal.ongNumberss r,L

2 peficTaB/ieHH e B Iile . eperpy3%i 0. epaTopoB . pefiHa3HaueH [ijisi Toro4urob

%acco/ LongNumbers / o)kHo 6 10 6 0. epupoBaTh Ta%xed %4%06 uH / U
yncsia/ ¥ inaum boub@7C. 0cob uc. onb3oBaHus : TH1 TH. OB . OCJIe 0. pefie/ieHus
. peActaByieHH 1 B 1me 0. epatopoB OyzeT cOB. afjatb7 Peasnn30B Bathb : TH 0. epab
TOp JIyullle B . OCJIeJHIOK ouepesib4. 0TO/ y uto A5 ul peanmmnsaOuu Ba/ . OHazZo0S

bsiTcst y%a3aHH e B 1iie / etop,  %@acca’
BectoB e maHH e:
A3t Pesynbrar
A t ¥
$00000>85006>36 5%6560630006000096 $6660630>860063>n
5%00000>85006>36 66560630006000096 668606>9n55999955
6666600000>85006>36 66560630006000096 66>>660630>860063>n
AL Pesynbrar
A t ¥
>5996685n9 >9n85636563>60 n88399666636359655n5390
$>856 665663658966 $833989856989666
$>85006>36 3656636000096 683365956n966>6666>8n6
Alt Pesynbrar
A t ¥
5>03060> 5>00000 60
5>00003060> >00000 30000
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®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpa/ / upoBaHue Ha C33»
. 0 Ha. paB/eHuto . oarotoBku 01.03.02 2 puknagHa" / ate/ aTuka v UH- op/ atuka4. po- uiab «Mare/ atuueckoe / ofjeMpoBaHUE»
@) BOY +0 «Uen) ¥»

+epcu"” foky/ eHTa 51 ctp. 1Dwus3 88 2epB &:Kk3e/.1M"'D;;i555555 KO2ud= ;;;;;
1581 151 10
>0D181 151 1185

JlaboparopHas pa6ora 1 2
PeammzaOu" UDT paQuoHasbHOE YKCIIO.

Renw pabor : peanusoBaTh knacc RdaTUdad kotop &. o3Bon"eT B . o/IH"'Thb B 5
yrcieHd" . pu . o/ oy pa0voHanbH 1 ymcest.

3agauu:
1, Cospatb knacc RdaTUddkorop &peanusyet . peficTaBieHH &HU)Ke UHTEPS
- e&c.
>, Peanu3oBath . paBu/a rpa/ / aTuku Aj" B 4UC/IeHU" apu- / eTudeckul B 5
pakeHU&4 cogeprkamil OCHOBH e 3HakKu 0. epa0u& 3454*4/4B03BesieHre B
cte. edb4. py . o/ o kinacca RdaTldc
cass RdaTldc
g
ilh Uumerddlt; // YucnuTens 1pobu
itAbeUlmiUddlt; // 3Ha/ eHarenb 1pobu

euZdac:
saucaZerTDeUImilddlr g sarillz messdge p "DeUlmilddlr cdUUIa Ze equdc dl’
zerl"; v;
RdaTWdqith Lim4ilabel];
RdaTWdila Lum, : Uumerdalr(Liim,4beUlmiWddlr(1, gv
RdaTWdd, : Uimerddlt(0,4beUlmilddli(1, gv
RdaTUlcdbb(cTWsaRda Tl rigl g cTlkg
RdaTWcsuZ(cTsaRda Tl rigl a cTlkg
RdaTUdcmu@ cTsaRda Tl rigl g cTlkg
RdaTUdcbiv(cTsaRda Tl rigl a cTlkg
ZTTcequdcI'T{cTWsaRda Tl rigl g cTlsag
ZTTcmTreT]l dUcTWsaRda Tl rigl a cTlsg
ZTTc@ssTl dUcTlsaRda Tl rigl g cTlkg
Teerddlr saili(, cTlsg
Teerddlt bTuZe(, cTlsg
v

isaedms Teerddlr mm(isaedms 4RdaTUlc ,;
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osaedms oeerdar << (osaedms 4fonsaRdaonds ,;

Rddondcoeerdar 3 (fonsaRddonds @®iddfonsaRddonds rigl a;
voib oeerdaor 3p (Rddonds @®iadfonsaRddaonds rigl a;

Rddondcoeerdaor 5(fonsaRdaonds @®iadfonsaRddonds rigl a;
voib oeerdaor 3 (Rddonds ®idfonsaRddonds rigl a;

Rdaondcoeerdaor * (fonsaRddonds ®iddfonsaRddonds rigl a;
voib oeerdaor *p (Rddonds ®idfonsaRddonds rigl a;

Rddondcoeerdaor / (fonsaRddonds @iadfonsaRddonds rigl a;
voib oeerdaor /p (Rddonds @®idfonsaRdaonds rigl g;

Zoocoeerdaor pp (fonsaRdaonds @®iddfonsaRddaonds rigl a;
Zoocoeerdor m(fonsaRddonds ®idfonsaRddonds rigl g;
Zoocoeerdor < (fonsaRddonds ®idfonsaRddonds rigl g;
Zoocoeerdaor np (fonsaRdaonds @®iddfonsaRddonds rigl a;
Zoocoeerdaor <p (fonsaRddonds @idfonsaRddonds rigla;

ParoHa/IbHOe YHC/IO — : TO YAC/IO BUJA ——4Te m — : TO Ljeioe uncioda n — HaTyS
nn

pasibHOe. CrielyeT yUuT Bath : TO . PY peanusaluu knacca. Ha. pu/ ep4. pu B 305
Be KOHCTPYKTOpa C apry/ eHta/ u > u  cjiefiyeT . pOKOHTPOIUPOBaThb4 4T0b
1pobb 6 71a . pejcTaB/ieHa B BUJe “2"24a He 2 2

3 3 —5—5

Pacc/ otpu/ Gonee . oipo6HO CTPYKTYpY KJacca:

1, saufaZeroDenomindaor — cTpykTypa4koTopasi MC. 0/ib3yeTcs AJis . epelBaTa
WCKJIFOUeHU&. py HY/IeBO/ 3Ha/ eHarejie.

>, Rddonddinanum4inaben,; 5KoHCTpyKTOp K/1acca4. puHy/ aroijyi& 3HaueHust
YMC/TATESISI U 3Ha/ eHaTesisi ApoOU COOTBETCTBEHHO.

D Rdaonddina num, — KOHCTPYKTOp ApoOmu4 KoTop & . pUHU/ aeT 3HaueHHe
yucIiTesis. 3Ha/ eHaTeslb . pUHU/ aeTcs paBH &euHULIe.

8, Rddondd, — KoHCTPYKTOD . 0 y/ onuaHuto. byne/ cuutaTh4uTo . 0 y/ onuas

HUIO B ipobu GyzeT uucnio Buga 22,
11

5, Meton dbb4 suZ4 muad biv . pefHa3HaueH /11 CJIOKeHUsI4 B UUTaHUsA4
y/ HOXKeHUs U JeyieHuss Apobe& OOpatute BHW/ aHWE Ha / OAM- UKAaTOP
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6,

CcTnsa’ [JlaHH e / eTon  SIBASIFOTCS UKWCT / U4 TO eCTb OHU He W3/ eHSAHOT
ceoul apry/ eHTOB72 pu 1l B 30Be He W3/ eHSIOTCS apry/ eHT / eTOAOB U
00BbeKT4 /1711 KOTOPOro OHM B 3 BawTcia/+ lofge B uncaeHU& JODKEH CO5
3faBaTbCcsa HOB & 06BekT TH. a RddThdc v Bo3Bpaiijatbcss B KauecTBe peb
3ynbTara pabotr / eTogoB7

Meton  equdcl'T4 mTreTl dn4 essTl dn . pegHa3HaueH [/ peanu3aliuu
CpaBHEHUs uMcesl ciieayroiy/ obpaso/ :

a.equalTo(b) < a ==

a.moreThan(b) < a > b

a.lessThan(b) < a < b

HaHH e / eTon Takxke sIB/SIOTCA yuMCT / U7Yucio d He U3/ eHsleTCsl . pU B 30Be
:Tul / eTogoB7

n,

Teerddlr saing(, cThsa 5 Ha3HaueHHe 0. epaTopa — KOHBepTalUs 0OBHEKTOB
TH. a RddTndcB 06bekT TH. a sd::saing7

Taxoke [71s1 K/lacca HY)KHO peajsiM30BaTh Psifi 0. epaTtopoB Ayist 6osee yno6HOo&pabo5
T CHW :

6,

isaedms Teerddlr mm(isaedms 4cThsaRdaTndes ,; u Tsaedms Teerddlr <<
(Tsaredms 4cTnsaRdaTndcs ,; . pemHa3HaueH it paboT C . OTOKa/ ¥ BBOS
na u B Boja7Heobloaw/ o peann3oBarh BO3/ O)KHOCTb CUMT BaHUSA JaHH 1
Y3 . OTOKA BBOJA B BUJie . POCTOro yuciaadtak4Ha. pu/ ep4. py CUUT BaHUU
yKc/a 5 cieflyeT . peBpaTUTh ero B poOb BUja §4a . p¥ CUUT BaHUMU B padS

KeHusi 5/3 HyKHO co3gate Apobb 227 Mc. onb3y&re COOTBETCTBYIOLME
33

KOHCTPYKTOp 7 + Boj Apobu . poucloguT aHajsoruyH / ob6paso/ : eciu
3Ha/ eHaresib APOOH paBeH 64T0 B BOAUTCS TOMBKO UHMCIUTe/Nb4ec/v 3Ha/ e5
HaTe/lb He paBeH 64To B BoOAWTCS ApoOb B - Op/ aTe UMC/IATE/Ib/3Ha/ eHab
Tesb7/

O. epatop 3454*4/ . penHa3HaueH /s yao0OCTBa UC. 0JIb30BaHUs Kacca7
Ownu . peacTapsaioT co60&060/10uky Haz / eToaa/ v Knacca dbb4sub4muan
biv7 Uc. onb3y&re : Th / eTon, /sl peasv3aliuu . eperpy3ku : Til o. epatoS
poB7

O. epatrop 3p4p4*p4/p B . OJHAIOT Te Xe - YHKUU4 UTO 0. epaTop B
. pen pymie/ . yHkre7 ObparvTe BHW/ aHHWe4uUTo . pe/ICTaB/ieHH e B . pel 5
Ayuie/ . YHKTe 0. eparop  SIBJSKOTCS 4YUCT / U4 TO eCTb .pUA B 30Be
KoHCTpyKiMu d 3 b 06bekT du b He 13/ eHsITOT CBOET0 BHYTPEHHEro COCTOS
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. 0 Ha. paByeHuto . oarotoBku 01.03.02 IIpuknasHa" MaTemMaTHKa U UH- opMaruka4. po- Wb «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Yen) ¥»

+epcu” JOKyMeHTa - 6 CTp. 66 U3 88 Ileps &:k3em. n1"p KOIIn< =

"Hu". OgHako 0. epaTop += u Apyrue He OyayT "Ba"Tbc" uncT Mu. [IpuB -
30Be a += b J0/DKHO O Th M3MEHEHO COCTO"HHe 00beKTa a4. 0: TOMy B JjaH-
HOM citydae 06bekT RadTnals leia. epeaérc” He . 0 KOHCTaHTHO&CC JIKe.

8, O.epatop cpaBHeHu" ==4 md k4 nF4 k= B . onH"tOT cpaBHeHUe AByl
00bekToB TH. a RadThal. /In" peanmu3aiuu : Tl 0. epaTOpoOB HC. O/b3y&re
- yHKIuu equalTT4mTreT] an u lessT1 an.

JIaboparopHas pa6ora 1 3
AGcTpakTH e TH. JaHH 1:crek4ouepeib.

Renb pabor : u3yunTth . puHId. paboT abcTpakTH 1 TH. OB JaHH 1 CTeK M
ouepenb4C. UCOKAHAYUUTHC" . pUMeH"'Tb : TU TU.  [aHH 1 B pelleHuu 3ajau.

3aznanue 6. POCTOM CTeK
Peanmu3y&re cTpykTypy maHH 1 "cTek'"4peanv30BaB BCe yKa3aHH e 3/1eCb MeTO/
Ha. viwre . porpammy (- yHKLUIO main,4 COAeprKalllyo 0. UCaHHWe CTeKa U Mo/je-
nUpyromyo paboty creka. dyHKIM" main CYAT BaeT . OC/IeA0BaTe/IbHOCTh KO-
MaH/, ¥ B 3aBUCUMOCTH OT KOMaH/i, B . OJIH'eT Ty WIA MHYIO 0. epauuto. Iloce
B . O/HeHU" OAHO& KOMaHJ . porpamMma J[0/DKHa B BeCTHU OAHY CTPOUKY. +03-
MOXH e KOMaHJ /1" . porpamm
push n
MobaBUTh B CTEK uvC/I0 N (3HaueHWe N 3afiaeTc” . ocie KomaHz ,. IIporpamma
Jlo/bKHa B BecTu TK.
pop
Ynamuth U3 cTeka . ocyieAHU& : ieMeHT. [IporpamMa o/kHa B BeCTH ero 3Haue-
HUe.
back
[IporpamMa Jj0/KHa B BeCTH 3HauyeHue . OC/IeJHero :JjieMeHTad He yza
CTexa.
size
[Iporpamma f0/IKHa B BeCTH KOJIMYECTBO : JIEMEHTOB B CTEKe.
clear
[Iporpamma 0/KHaA OUKMCTUTH CTEK U B BecCTH TK.
exit
[Tporpamma fo/mkHa B BeCcT bhe u 3aBepmmTh pabory.
) apanTupyeTc"4uTo Habop BlogH 1 KOMaH7, yIOBIETBOP'eT C/IeAyroIuM Tpebo-

mn

ero ms3

@) BOY +0 «Uen) ¥»




MUWHOBPHAYKHU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

w yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcust JokymeHTa 51 cTp71n U3 88 2 epB I :K3eM. JsIp KO2 1 Ne

BaHUSIM: MaKCUMaJibHOe KOJIMUeCTBO : JIEMEHTOB B CTeKe B JIt00OOW MOMEHT He . pe5
Bocloaut 1004Bce komaHg, eoe_bdfk u bdfk koppektH 4To ectb . pu ul uc. ons
HEHWH B CTeKe cofiepKuTcs 1ot 6  ofuH : ieMeHT/

2 puMep . poToKosia paboT . porpamMm

- BOJ - BIBOJ],
eusl 2 ok
eusl 3 ok
eusl 5 ok
bdfk 5
size 3
eoe 5
size 2
eusl n ok
eoe n
fedr ok
size 0
exia bhe

3aganue 27  Ctek ¢ 00pabdoTKO# omMeoK
AHa/JIOTUYHO . pef AyllemMy 3aJaHuio4 TOIbKO CHUMaeTCs OrpaHhueHue Ha KOpS
PEKTHOCTh B 30BOB MeTo/ioB bdfk u eoe7 [laHH e 0. epauu ZO/DKH . epefi UCS
. OJTHEHUEM . POBepsATb4 COIeP)KUTCSI M B cTeKe 1ot 6 oauH :nemeHT/ Eciu Bo
BlogH 1 ganH 1 BcTpeuaetcs 0. epaOus bdfk wiu eoed. pu : Tom cTek . yct4 TO
. porpamma Jj0JbKHa BMECTO YUCJIOBOTO 3HAUEHUSI B BeCTU CTPOKY error/
2 pu : ToM Jo/bKHa 6 Th peasii30BaHa [iBOWHAs 3alllUTa: B 30B MeTO[0B iorwdrb u
eoe JI/is . YCTOTO CTeKa He JO/DKeH . PUBOJUTH K 0OpallleHHI0 K HeCylije CTBYHOIIM
:leMeHTaM MaccrBa m_eems4 a - yHKOus mdin Jo/bkHa B BOAWUTH COOOIIeHMe
error4d. py CYUT BaHWUW HEKOPPEKTHOU 0. epalun7
2 puMep . pOTOKoj1a paboT . porpamm

- BOJ] - BIBO/]
eusl 2 ok
bdfk 2

eoe 2

size 0

eoe error
eusl 1 ok
size 1

@) BOY +0 «Uen) ¥»




MUWHOBPHAYKHU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

w yUpeXXzieHue B cirero o6pa3oBaHus
«Yensbunc%iii rocynapctBenH i yHuBepcuteT» (@) BOY* O «Uen) Y»,
Mwuacc%iii - unmman
Ka- espa . pu%iazHoti / ate/ atu%i

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «I1porpa/ / upoBanue Ha C33»
. 0 Ha. paByieHuto . oarotos%i 01.03.02 Ilpu%anHas / are/ atn% u un- op/ aru%4. po- unbs «Mare/ atudec%e / ofenupoBaHue»
@) BOY +0 «Uen) ¥»

+epcust 0%/ enta 56 cTp. 69 u3 89 TlepB 11 3%e/ . 1s1p KOITH S Ne
[ xit bh[
Eapanue 3. Crek 0e3 orpaHnueHHs Ha pa3Mep

Peanmusyiite cte% auHa/ nuec%ro pas/ epa4d TO eCTb OrpaHUUYEHH W TOJILYH
obbe/ o/ cBOOOAHOM 0. epaTUBHOM . a/ ATU. [/ 3TOrO UC. OJb3ylTe y%a3arenu u
nvHa/ nuec%i pac. pegensie/ yro . a/ Atb. EcaM Ayl . OTHOCTBEO 3a. OJTHEHHOIO
cte% B 3 Baetcsi / etof eulh pa3/ ep auHa/ nuec%ro / accvBa40TBeI€HHOTO /11
1panenus cre%a410/KeH yBeJIMUUBATBCS.

Eananue 8. + - aiie 1paHuTCA cTpo% B . OCT- M%GHOU 3a. ucu4 cogepkas
1ujas apu- / etuuec%e B pakenue u3 Oen 1 umcenda ta%ke 3Ha%B 34 54
*4/4_ 6e3 c9%660% + umciuTh 3HaueHue B paxkenus. O. epaOum / U _
0. pegesistoT Oenyro yactb U 0CTat0%oT 0erounc/ieHHOro JejieHus OLHOIO
yuC/a Ha Jpyroe.

Fapanue 5. [TpaBunbHast c%600uHast . 0C/Ie0BaTeIbHOCTh
+ 1oiHOM - all1 coflep>XUT HeCc%i1b% cTpo%4%kaas u3 %6Top 1 cofep)XuT . ocjieS
JI0BaTeIbHOCTb cu/ BOMOB (4,4[ u |. + scHUTe4sBAsIeTCS X OHA . PaBUWIbHOU €965
OOUHOM . 0ClIeI0BaTeIbHOCTD C ABY/ 51 TH. a/ 1 c%60%

ineut.txt outeut.txt

(: (’ YEu

([], YEU

([,] NO

(al NO

o ( NO
Fapmanue 6. Ouepenpb Ha c. uc%

+ 3TOM 3a/iaue 00s13aTeIbHO MC. O/Tb30BAaTh Ca/ OCTOSITENBHO CBSI3H M C. 0%
Peamm3yiiTe paboty ouepenu. [nst %axmoit 0. epa0un u3bITHS 371/ €HTa B BeJIUTe
e€ pe3y/bTar.

Ha Blop . porpa/ / e . ogatorcst ctpo%id comepxkawpe %/ anpg . Kaxpgas crtpo%
comepXxuT ofHy %/ angy. Ko/ anga — 3to mibo 3 N4mbo 5 Ko/ anzga 3 N o3Hauab
eT goba/ieHue B ouepeb uriciaa N4. o / opy/mo He . peB maromjero 60°. Ko/ anzga 5
O3HauaeT U3bSATUE 3J7ie/ eHTa U3 OUepe/u.

dopmar BxoaHOro ! aia.

@) BOY +0 «Uen) ¥»




MIHOBPHAYKI POCCHUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe
w yUpeXXzieHue B cirero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,
Mwuacckuii - uman
Ka- enpa . puk/iajHON MaTeMaTHK{

®ong o0eHouH 1 cpeacts . o aucOu. mvHe «IIporpammupoBanue Ha C++»
. 0 Ha. paByeHuto . oarotoBku 01.03.02 IIpuknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcust JOKyMeHTa - 1 cTp719 u3 89 TlepB i1 3x3eM. JisIp KOITHA Ne

+ .epBOM CTpOKe BlOAHOrO - aila COJEPXKUTCA KOJWYeCTBO KoMaHzaz — M
(1=M=10% =M =< 10%,7 Kaxzgas . ocneayromjas CTpoka uclogHoro - aiina

COZIep>XUT POBHO OZHY KOMaHAy/

dopma BbIX0HOro0 ! auia.

+ BeWTe UMCIa4KOTOD € y[aJIsIioTCs U3 ouepeand. 0 OHOMY B KaXK/JOM CTpPOKe7
) apaHTUPYeTCsI4UTO U3bSITUM U3 . YCTOW Ouepeay He . POU3BOAUTCS/

input.txt output.txt
8 1
+1 1?
+ 17
3agauue 7. Ouepesib C MUHUIMYMOM

+ 9TOM 3a/jaue 00sI3aTe/IbHO UC. OTb30BaTh CAMOCTOSITE/IbHO Ha. NCAaHH 1 BEKTOp7

Peanmu3yiite paboty ouepeau7 Heo6logumo oTBeuath Ha 3a. pOC O MUHMMA/ILHOM 3/1eMeHTe4 KO-
TOp U cenuyac Halogutcsa B ouepenu? [lna kaxzaon 0. epa0uu U3bATHSA 3/1eMeHTa WK 3a. poca
MHHHMaJ/ILHOI'O 3JIeMeHTa B BeJiuTe eé pe3y/ibrar/

Ha Blog . porpamme . ofaroTcsl cTpoku4cofepskaiye koMass 7Kakgas CTpoKa COLepKUT O4HY
komaHzy7 Komanza — ato yimbo + N4mbo -4mbo ?711epBast koMaH/ja AoOaB/isieT B ouepeb HO -
B U 371eMeHT/+Topasi — yOupaeT u3 ouepesiy 37eMeHT/ TpeTbsi — 03HayaeT . OMCK MUHUMA/IbHOTO
3/IeMeHTa B ouepeau’/

dopmar BxoaHoro ! aia.

+ . epBOl CTPOKe COAEepP)KUTCS KonmuecTBO KoMaHg — M (1 = M = 5000001 = M = 500000,7

+ . ocnenyroiul ctpokal comep)karcst KoMaHj, 4. 0 OJHOM B KaXkK/I0W CTPOKe?7

dopmar BBIXOAHOrO ! ania

HOns kaxzou o. epa0uu . oMCcka MUHUMYMa B odepelu B BeAuTe e€ pe3y/bTar/ ) apaHTUpPYyeTcsd
yTO 0. epa0uM U3B/IE€UEHNS WM . OMCKAa MUHUMYMa JI/Is . YCTOW Ouepeau He . pOU3BOAATCS/

inputxt output#xt
n 1

+1 1

? 1?

+1?

?

?

@) BOY +0 «Uen) ¥»




MIHOBPHAYKI POCCHUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe
W yupexxJieHye B ciiero o6pa3oBaHus
«Yensbuncku&rocynapcreen &yHnuepcuteT» () BOY +0 «Uen) Y»,
Mnuaccku&- unvan
Ka- egpa . puknagHo&MaTeMaTUKU

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpaMmupoBaHue Ha C++»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcus JoKyMeHTa - 1 ctp. >0 u3 88 2epB &:K3eM.JISID ;5555555 KO2U< = ;;;;;

]

JlaboparopHas pa6ora 1 2
CopTHpoBKHU

lens pabot : u3yuuTh . puHOW. anroput™M paboT OCHOBH 1 COPTUPOBOK
cnoxHoct 0(n?)0(n?)4 O(n-log(n))O(n-log(n))4 O(n)0O(n): coprupoka
BCTaBKaMU4 COPTUPOBKa CIUsTHHEM4 0 cTpasi coptrpoBKad 0u- poBasi COpTHPOBKad
KapMaHHasi COPTUPOBKa.

CopTHpoBKa BCTaBKaMH
2 pocte&im&anroputM COPTUPOBKU CIOKHOCTHU . Vzest Kpa&He . pocTasi.
2 yctb HymepaOus : neMeHTOB HaunHaeTcs ¢ 0 1o n - 1. Halogumces B . o3u0uu i.
OnemeHT B . 03u0un ot 0 0 i - 1 y>Ke OTCOPTHMPOBAH . j U3MeHsleT 3HaueHue OT |
- 1 go 0. Ha kaxxzgom 1iare cMoTpuM :jieMeHT | u j + 1. Ecm . pen aymm&
6onbiieduem . ocneayoU&4To MeHsieM M1l MecTamu. + pe3yJbTaTe . OIyYUM OT-
COPTUPOBAaHH &MacCCHB.
puMep peaju3anuu
ior (inaip 1; i <n;i++, {
ior (inajpi-1;j>p 0s s arr[j] > arr[j + 1]; j-, {
lwae(arr[jl4arr[j+1],;

}
W . o-gpyromy
ior (inai p 1; i <nji++, {
inajpi-1;
wlil[ (j >p0s s arr[j] > arr[j + 1], {
lwae(arr[jl4arr[j+1],;
J==
}

3azmanue 8. CopTrpoBKa BCTaBKaMU1
HNan maccuB Qe 1 ymcest. +aiia 3ajlaua — OTCOPTUPOBATH €r0 B . OpsifiKe HeyD -
BaHUSI C . OMOLLbI0 COPTUPOBKHM BCTaBKaMM.
CopTupoBKa BCTaBKaMH . polofUTCSl . O BCEM :JieMeHTaM MacCHMBa OT MeHbIH1

HWH/EKCOB K 00JILILIUM («CJ'IEBa Hd. paBO», MJid KaXXAO0r'0 :J/ieMeHTa O. peJejdeT ero
© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcusi JoKymeHTa 56 CTp726 U3 89 2 epB I :K3eM. JsIp KO2 1 Ne

MeCTO B . pe[LIeCTBYIOIIe eMy OTCOPTMPOBAHHOM 4aCTHM MacCCHBa U . ePEHOCUT
€ro Ha :TO MeCTO (BO3MOKHO4 CIBUTasi HEKOTOD € :JIeMEeHT Ha OJWH HHJEKC
B. paBo,7 UTo6 . pOKOHTpPO/IIMPOBaTh4 UTO +  WC. O/b3yeTe WMEHHO COPTHUPOBKY
BCTaBKaMU4M . 0. pOCUM +acC IJisl KaKIOro :JieMeHTa MaccuBa4. ocjie Toro4kKak
oH OyzeT 0OpaboTaH4B BOJAWTHL €T0 HOB U MHJEKC7

®opmar BlogHoro - aiia

+ . epBOM CTpOKe BloAHOrO - aia cofepXutcs uncio n (6 < n < 6000, — umcio
: IEMEHTOB B MacCHBe/+0 BTOpoU cTpoke HaloasTcst paznuud 1 Oen 1 uucend. o
MOZY/IIO He . peBoclogsmml 60°7

dopmar B lopHoro - auna

+ . epBOM CTPOKe B 10AHOTO - aiia B BeAUTe urcen/2 py : TOM iSoe YUC/I0 PaBHO
WH7EKCY4 Ha KOTOp ¥4 B MOMeHT 00pabOTKH ero COpPTHPOBKOW BCTaBKamu4 O I
. epemelleH 5 U :jeMeHT uclogHoro MaccuBa7 IHIeKC HymepyroTcsi4dHaurHast C
equan0 7Mexxay mo0 MU ABYMsI UHMCIaMH I0/DKEH CTOSTh POBHO OZIWH . pobesn7
+0 BTOPOU CTPOKe B 10AHOTO - ailla B BeJuTe OTCOPTUPOBAHH M MacCUB7 Mex5
oy mob MU ABYMS UMC/IaMU [IOJDKEH CTOSITh POBHO OZIVH . po0Oesi7

2 puMep

input.txt output.txt

60 6222355696
6982375690 0623856799

KommeHTaputi K . pumepy
+ . puMepe COPTUPOBKA BCTaBKaMHU paboTaeT ciieyroIim obpa3om:
67 2 epB U :JIeMEHT OCTaeTCsl Ha CBOeM MecTe4. 0: TOMY . epBO€ UKCJIO B OTBES
Te — eauHM0a7OTCOPTUPOBAaHHAs YaCTh MaccuBa: [6]
27 +TOpOii : IeMeHT OoJibIlle . €PBOT04. 0: TOMY OH TOXKe OCTaeTCsl Ha CBOeEM Me5
cTe4u BTOpOe UuC/I0 B OTBeTe — ABOMKAa7[6 9]
37 UeTBepKa MeHbIlle BOCbMEPKU4. 0: TOMY 3aHUMaeT BTopoe MecTo7[6 8 9]
87 JlBoiika 3aHMMaeT BTopoe MecTo7[6 2 8 9]
57 Tpoiika 3aHMMaeT TpeTbe MecTo7/[6 2 3 8 9]
67 CemepKa 3aHUMaeT . iToe MecTo7[6 2 3 8 7 9]
77 2 aTepka 3aHMMaeT . siToe MecTo/[62 38 5 7 9]
97 IllecTepka 3aHUMaeT I1iectoe Mecto7[62 38 56 7 9]
97 JleBsiTKa 3aHUMaeT feBsitoe MecTo7[62 3856 7 9 9]
607Hosib 3aHKMaeT . epBoe MecTo7[062 385679 9]

3anaunuve 97 3HaKOMCTBO C xutessiMu CopTit: Hha

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHHIO . oArotoBku 01.03.02 2 pukiajHas MaTeMaTUKa U UH- opMarukad. po- uib «MaremaTuyeckoe MOZieIMpPOBaHUE»
@) BOY +0 «Uen) ¥»

+epcusi JoKymeHTa 56 cTp722 U3 89 2 epB I :K3eM. JsIp KO2 1 Ne

+nazmene0 rpa- ctBa Copmi: HA4 rpa- babbncoprep4 peli . 03HAKOMUTBHCS CO
CBOMMHM . OffaHH MU/ YUHC/IO >KWTejleM B Ipa- CTBe HEUeTHO W COCTaBsieT n4
r7e n MoXXeT 6 Tb ZIOCTaTOYHO BeMKO4. 0: TOMY Tpa- PeIn/ OTPaHUUMTHLCS 3Ha5
KOMCTBOM C TPeMsl . peAICTaBUTe/IIMHA HapoJOHACe/ieHusl: ¢ caM M 0efH M >KubS
Tenem4 ¢ xutenem4 006/1aja0MUM CPeJHUM JJOCTaTKOM4 U C caM M OoraT M >Kub
TeseM?/

CormacHo TpaguOusm Copti: Ha4 cuntaeTcsa4uro KuTerb 0061ajaeT cpeiHUM 05
CTaTKOM4 eC/IM . pU COPTHPOBKE >KUTeIeM . 0 cymMMe ZieHekH 1 cOepexkeHUi OH
OKa3 BaeTCsl POBHO . ocepefiiHe7 I3BeCTHO4UTO KaXKZ, U >KUTe/b rpa- CTBa UMeeT
YHUKa/lIbH W WJeHTU- UKaOMOHH ¥ HoMep4 3HaueHHe KOTOPOrO pac. OJIO)KEHO B
rpanuOal ot equau0 10 n7MH- opmaOusi 0 pa3mepe AeHeXH 1 HaKO. JIEHUM »KUS
Tenier 1paHUTCS B MaccuBe M TakuM oOpa3omM4uTo cyMMa JieHe)KH 1 Hako. JIeHU
xutensi4 obmajaroiiero uaeHTH- KaAOMOHH M HOMEepOM i4 COIEep)KUTCS B sTUemb
ke M[i]72 omorute cekperapto rpa- a muctepy CBO. y B UUC/IUTh UJIeHTH- UKaOu5
OHH e HOMepa >XUTeieM4KoTop e OyZyT . puIviailieH Ha BCTpedy C rpa- oM7
dopmar BlogHOro - ansa

2 epBasi CTpOKa B1oAHOrO - am/ia coflep>XuT umco xxurenied n (3 <n < 99994n Sue5
YeTHO, 7+ Topasi CTPOKAa COZEeP)KUT 0. MCaHHe MaccuBa M4cocrosiiee U3 n . OJIOKUS
TenbH 1 BemmectBeHH 1 uwmcen4 pa3zmeneHH 1 . poOenamMu7 ) apaHTUPYeTCsi4 UTO
BCe :/leMeHT MaccuBa M pa3nuuH 4a vl 3HaueHUs UMEHT TOUYHOCTb He Oosee
nBy1 3HAKOB . OCjIe 3a. ATOM U He . peB  miarT 60°7

dopmar B lopHoro - anna

+ B logHou - avn B Begure Tpu Oen 1 . onmoxkutensH 1 uuciad pasgeneHH 1
. pobennaMu — uieHTH- UKa0MOHH e HoMepa OefHetiiiero4cpeHero u camoro 605
ratoro >xuteserd Copt/i: Haa7

2 pumep
input.txt output.txt
5
6000 9H0 0D6 500 386
370

KomMmeHTapuii K . pumepy

Ecnu oTcopTupoBarh xutenen . 0 ul goctarky4. oJyuyuTCs CeAYyHLAU MaCCUB:
[0643] [370045] [57048] [97042] [607046]

31ech KaXK[ ¥ >KMTe/b yKa3aH B KBaZipaTH 1 ckoOKal4. epBoe umMc/io — ero 05
CTaTOK4 BTOPOe UMC/IO — ero WeHTH- nKaOuoHH i1 HoMep7 Takum obpa3zom4 cab
M 1 6egH i >KuTenb UMeeT HOMep 34caMm 1 Oorat it — HoMep 64a cpefHU —
HoMmep 87
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MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexeHue B c! ero obpa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcus JokyMeHTa 51 cTp. 23 u3 89 2 epB I :K3eM. JsIp KO2 1< Ne

3apanue 1?.  Cekpertaps Cso.
Y>ke 3HaKOM ¥ HaMm U3 . pefi Ayiei 3ajauu rpa- bab6scoprep . opyuna cBoeMy
cekpetaprodmuctepy CBo. y40- opM/sTh . puria! eHust 6eaxei! emy4 6orareii! e5
My U CpefiHeMy . O IOCTaTKy >KUTeJt0 CBoW1 BnajseHnd. OHAKO KTO »Ke4B OTCYTS
ctBue mucTepa CBo. a40y/ieT 3aHUMaThCsl CaM M BaXKH M JIeJIOM — COPTHPOBKOM
MacCHBOB ymcen? +uaumo4: To . puzieTcs cenarhb +am!
HNan maccuB4coctosiuii u3 n Oen 1 uwrcesn. +am HeoO610AUMO ero OTCOPTUPOBATh
. 0 HeyO BaHut0. Ho fmenaTh : TO HY)KHO Tak ke4Kak :To JenaeT muctep CBo. —
TO eCTh4KaXKJ0e ZIeNCTBYe JO/DKHO O Th B3aMMHOM . epeCTaHOBKOM . ap  :JieMeHb5
TOB. +aM Tak)Ke . PHU/IeTCS 3a. McaTh Bce4uro + genanu4B - aindutod MucTep
CBo. cMor . poBepuTh +a! y pabory.
dopmat BlogHoro - ania
+ . epBOM CTpPOKe BloAHOTO - anja cofepXutcs uncio n (1 < n < 57?7, — uuncso
: IEeMEHTOB B MaccuBe. +0 BTOpou cTpoke HalogasTcs Oen 1 urcend. o MOAY/O He
. peBoclogaupl 1?°, Uucia MOTyT COB. afiaTh APYT C APYTOM.
®opmar B lopHoro - auna
+ .epB 1 Heckonbkul cTpokal B BejuTe OCYyLIeCTB/IeHH e +amu 0. epaOuu
. epecTaHOBKH :ieMeHTOB. Kak/jasi CTpOKa [I0/’KHa UMETh CIeAYIOLUi - OpMar:
Swa elements at indices X and Y.
rge X M Y — pa3iMuH e UHAEKC MacCuBa4:jieMeHT Ha KOTop 1 Hy»XKHO . epeb
ctaBuTh (1 < X4Y <n,. Muctep CBo. m0OHUT . OpsA/I0K4 . 0: TOMYy CiesaiiTe Tak4
ytob X <Y.
2 ocsie TOro4 Kak BCe HY)KH € . epeCTaHOBKW B BelleH 4B BeguTe C/Ie[YIOLYI0
- pasy:
No more swa s needed.
+0 . oC/iefHeld CTPOKe B 10JHOrO - avjia B BeJUTe OTCOPTUPOBAaHH W MaccuB4
yrob6 wmmuctep CBo. He . epezies1 Bas paboTy 3a +ac. Mexay 00 MU AByMS UUCS
JlaMU I0JKeH CTOSITh POBHO OZIUH . po0ert.

2 pumep
input.txt output.txt
Swde ecemenas daindices 1 dnd 2.
5 Swde ecemenas daindices 2 dnd 8.
318297 Swde ecemenas daindices 3 dnd 5.

No more swdes needed.
12238

2 0C/IeC/IOBUE U . peaocrepexeHue
© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexeHue B c! ero obpa3oBaHus
«Yensbuncku&rocynapcreen &yHnuepcuteT» () BOY +0 «Uen) Y»,
Mnuaccku&- unvan
Ka- egpa . puknagHo&MaTeMaTUKU

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpaMmupoBaHue Ha C++»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcus JoKyMeHTa 56 cTp7>8 u3 88 2epB &:K3eM.JISID ;5555555 KO2U< = ;;;;;

Cembs cekperaps CBo. a 3aHUMasiaCb COPTUPOBKAMU MaCCUBOB4U MMEHHO C . OMOD
L[bI0 . epeCTAaHOBOK . ap :JieMeHTOB4KaK MUHUMYM C XII Beka4. o: Tomy BCce CBOS

BJ/IaZI€IOT : TUM UCKYCCTBOM B CcOBep! eHcTBe7M He . pocuM +ac . pou3BeCcTu
MHUHUMAJ/bHYIO . 0C/Ie[0BaTe/IbHOCTb . epeCTaHOBOK4. pUBOJALLYIO K . PABU/ILHOMY
orBeTy7 OlHaKO yutuTe44ro A1 B Boza 1! KOM VIMHHO&. 0C/1e[j0BaTe/IbHOCTH
y +a! ero asroputma MOXeT He 1BaTUTh BpeMeHU (WM . aMSITU — eCJId B BOJUS
M e CTPOKU 1paHATCs B . aMAITH . epefi B BOZAOM, 72 ogyMa&re4uTo C : TUM MOYKHO
cpenare/Pe! enue cymjecrsyert!

CopTHpoBKa C/IMsgHYeM WK COPTUPOBKa - oH He&viaHa
CoptupoBka paboTtaeT . 0 cieayroimeMy . puHOU. y: . YCTb IaH  /IBa OTCOPTHPOS
BaHH 1 MaccuBa73Ta COPTUPOBKa C/MBaeT /iBa MaccvBa B ofuH7Ha. pumep: A: [84
646] n. [648454n]72 ocne ciusinus Oymet obpa3oBad HoB &maccu C [64848454
6464n]7Kogdkotop & peanusyeT Takoe ciussHUe4dMokeT O Tb 3a. UCaH Ceyr05
M 06pa3oMm:
j [faorkinanm[rg[ (j [feorkinars adj [feorkinams b, g

inaip 04jp 0;

inan p a7iz[ (,4m p b7iz[(,;

j [feorkinanf;

wlid ikn|/jkm, g
ii(Gppm]| (ikns s ali] kp b[jl,, g
f2X1; batk(ali],;

1++;
vidl g
f2Xl1; bafk(b[j],;
it
\Y
\%
r[ aXmn f;

\%

Ycnosue j pp m . poepset go! en m kox A0 KoHOa MaccuBa t My HeT4eC/u : TO
Tak4To . epBasi YaCThb yC/I0BUs OyzieT uCTUHHO&4a BTOpasi 4acTb B : TOM C/lydae He
OyzneT . poBepsATbCcsi4u OyyT OpaThCs :jieMeHT U3 MaccuBa A4kotop &elre He
. yc17Ecnu . epBasi yaCTh yC/IOBUS JIOXKHA4TO OyZeT . poBepsATbCS BTopasi uacTh7i k
n. poBepsietduro M eile He go! au no koHOa maccuBa A7 U . poepka ali] kp

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yUpeXXzieHue B cirero o6pa3oBaHus
#Uens6buHcku&rocyapcreeHH &yHusepcuteT» (@) BOY +0 #Yen) Y»,
Mnuaccku&- unvan
Ka- egpa . puknagHo&/ ate/ aTMKU

®ong o0eHouH 1 cpeacts . o aucOu. nvHe #2 porpa/ / upoBaHue Ha C++»
. 0 Ha. paB/ieHHIO . oarotoBku 01.03.02 2 pukiajHas / are/ aTUKa U UH- op/ atuka4. po- wib #Mare/ aTudeckoe / ofilelMpoBaHue»
@) BOY +0 #Uen) ¥»

+epcus foKy/ eHTa 51 cTp. >5 u3 88 2epB &:K3e/ .JD ;5555555 KO2U< = ;;;;;

b[j]1 B sicHseT B kako/ W3 / accuBoB ce&uac /ie)XUT / eHbIIU& :jie/ eHT4 KoTop &
nomkeH 6 Th . o/ etreH B/ accuB C.
Ca/ a . poOexmypa copTUpOBKY OyAeT B T/sifieTh ciaeayomy/ obpa3o/ :
j [faorkinanm[rg[; Jordj [faor kinars d, g

inan p d.]iz[ (,;

ii(nppl, g

r[ airn d;
\%

j [feorkinand iadrigl g
foeh(d.b[ gin(,4d.b[ gin(, + n / >4bdfk; in][rd r(d ia,;
foeh(d.b[ gin(, + n / >4d.[ nb(,4bdfk; in][rd r(rigl a,;

diap m[rg[; Jorddia;
rigl ap m[rg[; Jordrigl a;

r[airn m[ rg[ (d idrigl a;
\%
W okoHuUare/bHO . OMH  &KOZ:
#infaib[ kio]a[ dmm
#inf aib[ kj [feorm
#inf arb[ kdgorid mm
#inf ab[ kid rdaorm

u]ing ndm[ Jedf[ ]ab;

j [feorkinamm[rg[ (j [feaorkinars d4j[feorkinars b, g
inaip 04j p 0;
inan p d.]iz[ (,4m p b.]iz[(,;
j [feorkinanmf;

wlid (ikn|/jkm, g
ii(Gppm]| (ikns s di]kp b[jl,, g
f.eu]l ; bdfk(d[il,;

1++;
vidl g

f.eu]l ; bdfk(b[j],;

j;

b

© ®)BOY +0 #den) ¥




MIHOBPHAYKI POCCHUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe
W yupexxJieHye B ciiero o6pa3oBaHus
«Yensbuncku&rocynapcreen &yHnuepcuteT» () BOY +0 «Uen) Y»,
Mnuaccku&- unvan
Ka- egpa . puknagHo&/ ate/ aTMKU

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpa/ / upoBaHue Ha C++»
. 0 Ha. paB/ieHHI0 . oarotoBku 01.03.02 2 pukajHas / are/ aTUKa U UH- op/ atuka4d. po- uib «Mare/ aTudeckoe / ofilelMpoBaHue»
@) BOY +0 «Uen) ¥»

+epcus 0Ky/ eHTa 56 cTp7>Cus 88 2epB &:K3e/ .JD ;5555555 KO2U< = ;;;;;

\'%
\'%

r[ airn f;
\%

v[feorkinanm[rg[; Jorav[feor kinars d, g
inan p d7iz[(,;
ii(npp6,g
r[ airn d;
\Y%

v[ faorkinand iadrigl g
foeh(dd[ gin(,4dd[ gin(, + n / >4bdfk; in][rd r(d ia,;
foeh(dd[ gin(, + n / >4d] nb(,4bdfk; in][rd r(rigl a,;

diap m[rg[; Jorddia;
rigl ap m[rg[; Jorqrigl a;

r[ airn m[ rg[ (d iadrigl a;
\%
inamdin(,
g
v[faorkinand p g 64>48404>4848454n v;
v[ faorkinamb p m[rg[; Jordd,;
r[ airn O;
\%

b crpas copTupoBKa Wiy COPTUPOBKA O 0apa

2 ycTh JlaH / accuB A7+ Oepe/ B HE/ Kako&HUOyZb : e/ eHT X U pasfienu/ / ach
CYB A Ha /JjBe 4aCTu: B . epBOo&UacTH :Jjie/ eHT 4KoTop e / eHblle x4a BO BTOPo&
yactu OynyT :yie/ eHT 4KOoTOp e Oosbilie Wi paBH X7 Ha. pu/ ep4 gns / accub
Ba A[54>4(4846484n] B Gepe/ X p 87Borga pasaenenue Oyner B IVIAeTh CAeAy5S
tor/ obpaso/ :t [>46] u C [54C48484n]4TaK Kak : Ta COPTUPOBKa OyzeT UC. 0/ib5

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yUpeXXzieHue B cirero o6pa3oBaHus
«Yensbuncku&rocynapcreen &yHnuepcuteT» () BOY +0 «Uen) Y»,
Mnuaccku&- unvan
Ka- egpa . puknagHo&/ ate/ aTMKU

®oHJ oLjeHOUH 1 CpeACTB . O AUCLIM. MHe «2 porpa/ / upoBaHue Ha C++»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas / ate/ aTuka v UH- op/ atuka4. po- uib «Mare/ aruueckoe / ofjeMpoBaHUE»
@) BOY +0 «Yen) ¥»

+epcus 0Ky/ eHTa 56 cTp7>n U3 88 2epB &:K3e/ .JD ;5555555 KO2U< = ;;;;;

]

30Bath O(6, 0. onHUTebHO&. a/ ATH43HaUNT4 1 paHUTh : TU YaCTH HY>KHO B uclog5
Ho/ / accuBe A7To ecTb . poucloguT . epey. opsiioueHue : e/ eHToB / accuBa A[>4
6454648484n]7
2 py/ ep peanu3alyyi TaKO&COPTUPOBKMU:
j oid quifk; Jordj [feaorkinars ddinad iadinarigla g

inamiddd p di(dia+ rigl g />];

inai p dig

inaj p rigl g

wlid (ikj, g
wlid (d[i] k middd, g

1++;
v
wlid (d[j] mmiddd, g
B
\%
ii(ikpj, g
Jwde(d[i]4d[j],;
1++;
5
v
v
ii (diakj, g
quifk; Jorad4d iadj,;

\4
ii (riglami, g

quifk; Jorad4idrigl a;
v

3amanue 667  CopTUpOBKa civusgHue/
Han / accuB 11en 1 uncen?7+aiia 3ajiaua — OTCOPTUPOBATh €T0 B . Opsijike HEYyO 5
BaHUA C . O/ OLLbIO COPTUPOBKU CvsiHUe/ 7

© @) BOY +0 «Uen) ¥»




MUVHOBPHAYKU POCCHUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe
W yupexeHue B c! ero obpa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,
Mwuacckuii - uman
Ka- enpa . puk/iajHON MaTeMaTHK{

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHHIO . oArotoBku 01.03.02 2 pukiajHas MaTeMaTUKa U UH- opMarukad. po- uib «MaremaTuyeckoe MOZieIMpPOBaHUE»
@) BOY +0 «Uen) ¥»

+epcust JokymeHTa 51 cTp729 U3 89 2epB H:K3eM.JISID; ;353555 KO2uUusd= ;;;;;

]

Urob ybeautbcsi4uto +  AEMCTBUTENBHO HC. ONIb3yeTe COPTUPOBKY CAUsHUeM4
M . pocuM +ac4. ocje KaKJ0ro OCyIleCTBIeHHOIO CJIMSHUSA (TO eCTh4KOoraa CooTS
BETCTBYHOIMM . OAMAaCCUB YK€ OTCOPTUPOBaH!,4B BOJWUTb WUHAEKC TpaHWYH 1
: IeMeHTOB Y Ul 3HaueHus/
dopmar BlogHOro - ania
+ . epBoii cTpoke BlogHOro - aiia cogepxkurcst unciao n (1 <n < 10°, — uucio
: IEeMEHTOB B MaccuBe7 +0 BTOpou cTpoke HalogsTcs n Oen 1 umcend. o MOAY/IO
He . pepoclogsamul 10°7
dopmar B lopHoro - anna
+ lofgHOM - ali/l COCTOMT U3 HECKOJIbKM1 CTPOK7
+ mocsieiHeN CTpPoKe B lofHOrO - aiina TpeOyeTcsi B BeCTH OTCOPTUPOBAaHH 1 B
. opsiike HeyO BaHMsS MaccuB47aHH 1 Ha Bloge7Mexkay 00 MH AByMST UMC/IaMU
JIO/DKeH CTOSITh POBHO OJ[MH . poben7
+ce . pen! ecTByrolMe CTPOKM O. UC BAlOT OCYIIECTB/IEHH e C/IUSHUA4. 0 OJHOS
My Ha Kakziou cTpoke7 Kaxkzias Takasi CTPOKa JOJ/DKHA COZepXKaThb . O YeT pe UucS
na: 04042 ;42 4rne 0 — vHAEKC Hadana obmactu cmsgHus4( — uHgekc koHOa 065
J1aCTH C/UsIHNA42 ;— 3HAueHUe . epPBOro :JIeMeHTa 00/1acTH C/IMsAHUsI42 | — 3Haueb
HUe . OC/IeTHEeTO : ieMeHTa 00/1aCTh CTUSHUS 7
+ce uHAEKC HaumHaroTCA ¢ enHU0 (To ecthd 1 < 040 < n, 7HAeKCchI 00/1aCTH
CTUSIHUSA JO/DKHBI ONUCHIBATh M0JI0KeHHEe 00/1aCTH C/THSAHUS B MCXOAHOM Mac4
cuBe! J1o. yckaeTcsd He B BOAUTb UH- OpMa0uto O CJIMSIHUM [JI . OAMAacCuBa [IJIA S
HOM 14TaK KaK OH OTCOPTUPOBAH . O 0. pefie/ieHHt07
2 puBesieM HeOoJib! oM . puMep: oTcopThpyeM MaccuB [94 74 54 9]7 PekypcurBHasi
yacTb copTUpoBKU ciusinieM (. poOenypa SORT(A434R,4rne A — copTupyeM W
MaccuB43 — WHIEKC Hauajia obmactu causiHus4R — vHaekc koHOa obnacty cmusb
Husi, OygeT B 3BaHa c A = [9474549]43 = 14R= 8 u B . ONHUT C/eAytoIIye eis
CTBUS:

® pa3zaenut obnacTek cvstaud [1; 8] Ha aBe wactud[1; 2] u [3; 8];

@ B - OHWTE 30B SORT(A43 = 14R = 2,:

O pa3genut obnactb cnusHY [1; 2] Ha aBe wactud[1; 1] u [2; 2];

O . onyuuB! Hecsl 4aCTU UMEKOT eIUHUYH U pa3mMep4peKypCuBH € B 5
30B  MOJKHO He [le/aTh;

O ocyuiecTBUT ciusinve4. ocjie yero A ctaHet paBH M [7; 9; 5; 9];

O B Bemer 0.ucanve cmusgHusA: =3 = 140=R= 242,=A;=
742, =Ar =97

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexeHue B c! ero obpa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcus JoKyMeHTa 56 cTp7>9 u3 89 2epB H:K3eM.JISID; ;353555 KO2U< = ;;;;;

® B . onHUT B 30B SORT(A43 = 34R =8,:

O pa3genut obnactb cnusaY [3; 8] Ha aBe wactu4[3; 3] u [8; 8];
O . onyuuB! Wecsl 4aCTU UMEKOT eIUHUYH U pa3mMep4peKypCcuBH € B 5
30B  MOXXHO He JleJiaTh;
O ocyuiecTBUT ciusinvie4. ocjie yero A ctaHet paBH M [7; 9; 5; 9];
O B Bemer 0.ucanve cmusgHusA: =3 = 340=R= 842,=A;=
542, =Ar =97
OCYILeCTBUT CausiHue4. ocjie yero A ctaHet paBH M [5474949];

O. vcaHus CJIMSHUN MOTYT UATU B . POU3BOJILHOM . Opsiike4HeoOs13aTe/TbHO COB. a5
Jatoriem ¢ . opsiakom ul B . onHeHusi/ OgHako4c Oenbro . OB | eHUst . pOM3BOAUS
TeJIbHOCTH4 peKOMeH/lyeM B BOJUTH :TH 0. UcaHus cpa3ydHe lpansa ul B . amatu?/
VIMeHHO . O : TOM . pUUMHe OTCOPTUPOBAaHH M MacCHUB B BOAUTCSI B camoM KoHOe7
KoppektHoCTh B faHHOro +amu cOeHapusi COPTUPOBKU C/IUSIHUEM . POBEpSIeTCS
c. eOuanbHOM . porpammoii7 JTltob6asi KOppeKTHasi COPTUPOBKA CausiHueM4 fesisiiiast
. OIMacCUB Ha JiBe uyacTu (HeobOsi3aTenbHO paBH 1!,40yzmer 3aureHadeciu yc. eet
3aBep! UTbCA4yn0KUB! UCh B OrpaHUuYeHus1/

2 pumep

B BeZleT 0. ucanue cyivsHus: =3 =640 =R =842,= A3 =542,=Ar =97

input.txt output.txt

6>69

386>

6869

5687
60 6669
69>6873>36 79>3

96036

760>6

66069

66>>338679

3aganve 6>7  Uuwio uHBepcui
VHBepcueli B . ocjefoBaTenlbHOCTH uWcesn A Ha3 BaeTcsl Takasg curyaOusd
Korga i <jda A > Aj7
Han maccuB Oen 1 yucen7+a! a3azjaua — . OACUUTATh UUC/IO MHBEPCUU B HEM7

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHHIO . oArotoBku 01.03.02 2 pukiajHas MaTeMaTUKa U UH- opMarukad. po- uib «MaremaTuyeckoe MOZieIMpPOBaHUE»
@) BOY +0 «Uen) ¥»

+epcusi JoKymeHTa 56 ctp730 13 89 2epB H:K3eM.JISID; ;353555 KO2U< = ;;;;;

]

2 ofcKa3ka: uTo0 czenaTh :To O CTpee4MO)KHO BOC. 0JIb30BaThCSI MOZH- UKaOuei
COPTHUPOBKHU CITUSIHAEM 7

dopmat BlogHoro - ania

+ . epBOii cTpoKe BloAHOrO - aiina copepxurcsa uncio n (6 <n < 60°, — uuncio
: IEeMEHTOB B MaccuBe/+0 BTOpou cTpoke HaloasTcst Oen 1 urcend. o MOAY/IO He
. peBoclopsil 60°7

dopmar B lopHoro - anna

+ B 10JHOM - aiiJl HAZJ0 B BeCTU UKCJIO MHBEPCUM B MacCuBe?’

2 pumep

input.txt output.txt

60

69268n3236 bn

3aganue 637  Auntuquifk Jora
[17151 COPTUPOBKM . OC/ie/]0BaTe/IbHOCTH YMCeJT IIIMPOKO UC. O/b3yeTcsi 6 cTpasi cop5
tupoBka — Quifkuora’ [lanee . puBesieHa . porpaMMad KoTopasi COPTUpPYeT Mach
CUB a4¥C. 0J/1b3y4 : TOT aJITOPUTM7/

jdrd: drrdh [67NN] oi ind g[1;

erof [ bur[ Quorddiadrigl a: ind g[r,;
j dr i4j4k[ hdbui : ind g[1;
b[ gin
k[h :p dl(dia3 rigl a bij 2];
i:pdia
jprigla
r[ e[ da
wlid d[i] k k[h bo
inf(i,;
wlid k[h k d[j] bo
b[f(j,;
iiikpjd[nb[gin
bui :p d[i];
dfi] :p d[jl;
dfj] :p bui;
inf(i,;
bl£(j,;
[nb;
© ®)BOY +0 en) ¥




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcusi JoKyMeHTa - 6 CTp736 U3 88 2epB H:K3eM.JISID; ;353555 KO2 U< Ne; ;55

untici > j;

ii @itk jtl en Quort(@itdj,;

ii i k rigl t tl en Quort(idrigl t,;
enb;
begin

777

Quort(64N,;
enb?7
ootsa Quifkuort siBasieTcst oueHb 6 CTPOII COPTUPOBKOM B CpefiHeM4 CylileCTBYIOT
TecT 4Ha KoTop 1 oHa paboraeT oueHb Aoiro7 O0eHuBaTh BpeMsi paboT — ajiro-
putMa OyZeM YMC/IOM CpaBHEHWM C :JjieMeHTaMM MaccuBa (TO ecTb4 CyMMapH M
YKMC/IOM CpaBHEHHUM B . epBoM U BTopoM wl i@, 7 TpebyeTcst Ha. ucaTth . porpammy4
reHepUpYIOIIyI0 TeCT4Ha KOTOpoM O CTpast COPTHPOBKa C/iefiaeT Haubosbliiee Ync-
JI0 Taku1 cpaBHeHU/
dopmat BlogHoro - ania
+ . epBOM CTpPOKe HalogUTCA eUHCTBEHHOe uhcIo n (6 < n < 6?°,
®opmar B lopHoro - auna
+ BeCTH . epeCTaHOBKY uuces oT 6 0 n4Ha KOTOpoii 6 CTpasi COPTUPOBKA B . OJI-
HUT MakCHMMasbHOe UMCI0 cpaBHeHWI7 Ecu Takul . epecTaHOBOK HECKOJIBKO4B -
BeCTH Jir00yt0 U3 Hrul7

2 puMep
input.txt output.txt
3 63>

2 prMeuyaHue

Ha : Toui ctpannOe MOKHO BBeCTH OTBET4B BOAMM U +allled . porpaMMor4u cTpa-
HuOa . OCUMTaeT YKUC/I0 CPaBHEHUI4B . ofHseM 1 ykKa3aHH M B Iile aTOPUTMOM
Quifksort7 + uncnenuss OyayT . pOM3BOAWTLCS B +armieM Opay3epe7 OueHb
OosblITe MacCUB  MOTYT 0O6pabar BaTbCst AOMT07

3aganue 687 K-as . opsakoBas CTaTUCTUKA
Han maccuB u3 n : nemeHTOB7 Kakue uncia siBisitotcs k- M4(ks36,- M4...4k-- ™M
B . opsifike HeyO BaHMS B : TOM MaCCHUBe?
dopmat BlogHoro - ania
+ . epBOM CTPOKe B1OAHOIO - aiiyia cofiep kaTcsi TPU UMc/ia: n — pa3Mep MaccuBada
Takoke rpaHu0) uHTepBasna ks U k-4. pu : ToM > < n < 8:6?"46 < k¢ < k- < ndk- - ke k
>??7

© @) BOY +0 «Uen) ¥»



http://rain.ifmo.ru/~buzdalov/antiqs.html

MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexeHue B c! ero obpa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcusi JoKymeHTa 56 cTp732 U3 89 2 epB I :K3eM. JsIp KO2 i =

+0 BTOpOU CTPOKe Halozarcs uucna A4. 4C4asdas4. 0 MoLy/o He . peBoClopsime
60°7+ [JO/KH . OJIyUMTb :JIEMEHT MacCHBadHauuHass C TPEThero4. o - opmy5
ne:a;=Aaip 3 Aaix 3 C7+ce B UNC/I€HUS JO/DKH . POM3BOAUTCS B 3250MTHOM
3HAaKOBOM TU. e4. epe. OJTHeHUs JOJDKH UTHOPUPOBATHCSA/

O6parriaem +a! e BHumanue4uro maccus u3 8-:607 32%utH 1 Oen 1 umcesn 3aHUS
MaeT B . amaTy 160 merabaiit! byapre akkyparH !

2 oficKa3ka: : Ty 3azauy ayu! e Bcero pe! ath Momau- ukaOueil 6 CTpoOil COPTUPOBS
ku7OHaKO COPTUPOBKA MaccuBa Oe/lMKoM . 0 BpeMeHu4ckopee Bcero4He . porjetd
. 0: TOMY HY>KHO . ofiyMaTb4Kak Moau- u0upoBatb 6 CTPyr0 COPTUPOBKY4uT0O He
COPTUPOBATH Te YaCTU MaCCUBa4KOTOpP € He HY)KHO COPTUPOBATh/

dopmat B 1ogHOro - ania

+ . epBOM U eIMHCTBEHHOW CTpPOKe B lofHOro - aitia B Begute kesooed (ks36,50e4
...4k:50e B . opsizke HeyO BaHMS umMc/ia B MaccuBe a7 Uucma paszesnsiiTe OfHUM

. pobenom7

2 pumep
input.txt output.txt
538
23562 63 89
538
200000 300000 5 2900005
62

2 puMeuyaHue
+0 BTOPOM . puUMepe :JieMeHT MacCuBa a paBH : [64 24 9000054 —5662695764
6336576609]7

3amanue 657  CopTHpOBKa . yrajiom

«CopTHpoBKa . yraiomM» — :TO JaBHO 3a0 Tasi HapofHas . ore! Ka4 KOTOPYIO
BOCCTAHOBU/IK . O 71eTo. ucsiM C. eQuamuct . jmat- opm «OTKp TOoe obpa3oBab
Hue» C. eQUanbHO /14 : TOro Kypca7

YUacTHUKY . 0ff Bep1HIOI0 OZleXKAY . POZEeBaIOT [JepPeBsIHHYIO . alIKy4TakK uTo y Hero
OKa3 BarOTCs pacTo. peH pPYKuU4Kak y OrOPOJHOIO . yrana72 epej HUM CTaBATS
ca nMarpé! ek B paa/I33a . anku eJUHCTBEHHOe44YTO OH MOJKeT cJesarb — : TO
B35Th B PYKW [Be marpe! KM Ha paccTtosiHuM k Apyr ot apyra (TO ecCTb iSyr0 U
(i 3 k,5yr0,4pa3BepHyThCs U . OCTaBUThH U1 0OpaTHO B psig4Takum obpas3om . ome5s
HsB U1 mecTtamu?/

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yUpeXXzieHue B cirero o6pa3oBaHus
#Uens6buHcku&rocyapcreeHH &yHusepcuteT» (@) BOY +0 #Yen) Y»,
Mnuaccku&- unvan
Ka- egpa . puknagHo&MaTeMaTUKU

®ong o0eHouH 1 cpeacts . o aucOu. nvHe #2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHHIO . oArotoBku 01.03.02 2 pukiajHas MaTeMaTUKa U UH- opMarukad. po- wib #MaremaTuyeckoe MOZleIMPOBAHUE»
@) BOY +0 #Uen) ¥»

+epcus JokyMeHTa 51 ctp. 33 u3 89 2epB &:K3eM.JISID ;5555555 KO2U< Ne;; ;s

Eajlaua yuacTHMKa — pac. 0JIOKUTh MaTPEIIKUA . 0 HeyD BaHHWIO pa3mepa. MokeT
JIA OH : TO Ce/aTh?

®opmar BlogHoro - a&ia

+ . epBo& cTpouke comepxkarcs uncia n v k (1 < ndk < 1?°, — umcio MaTpéiiexk u
pa3mal pyk.

+0 BTOpo& cTpOouKe cofepkurcsa n Oen 1 yncen4koTop e . 0 MOAY/IHO He . peBOCS
logsat 1?' — pasmep Marpéliex.

®opmar B lopHoro - a&na

+ BeauTe #YEu»4 ecu BO3MOXXHO OTCOPTUPOBaTh MAaTPEIIKK . 0 HeyD BaHMIO
pa3mepadu #NO» B . pPOTUBHOM CJ1yuae.

2 pumep
input.txt output.txt
3>
>13 NO
53
15381 YEu

CopTHpoBKa . 0CUeTOM

<BJIIeTCsl YCTORIUBO& COPTUPOBKO& C /IMHe&H M BpeMeHeM B . OJIHeHHUs. YCJI05
BUE WMC. 0JIb30BaHUS 5 3apaHee U3BeCTH & /iMa. a30H 3HAUeHU& : IeMEeHTOB MacCChS
Ba A. Eum :10 Tak u4 Ha. pumep4 :jieMeHT MaccvBa A jie)xaT B UHTepBaJie
oT ? 1o k4 Mo)kHO co3path 0. oHUTe bH & MaccuB t [?..k]4B koTop & . omcun5
TaTh KOJIMUECTBA : JIeMeHTOB MaCCHUBa CO 3HaUeHUsIMU U3 oTpe3ka [?..k].

2 ocie : TOro MOYKHO MOA1- UOMpPOBaTh MacCHB t TakuM oOpa3om4utob B suelb
Kal Halogunuce 6 He KoMyecTBa :JjieMeHTOB4a Homep siue&ku4B KOTOpo& 1015
JKeH pac. 0JlaratbCsi COOTBeTCTBYHOLKU& : IeMeHT MaccuBa A. 2 ocjie : TOrO OCTaéTS
CS1 TOJIBKO . epe. ucatb MaccuB A4ykKa3aB HOB &. OpSZIOK : JIEMEHTOB.

2 puMep peanusaluu aaropurMma:

#incaib[ kio]a[dYm

#incaib[ kv[ caorm

u]ing ndY [ Jedc[ ]ab;

v[ caorkinancounaiordv[ caorkinars d4inak, g
v[ caorkinamb;
v[ caorkinam]ord bArrdy;

© ®)BOY +0 #den) ¥




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHHIO . oArotoBku 01.03.02 2 pukiajHas MaTeMaTUKa U UH- opMarukad. po- uib «MaremaTuyeckoe MOZieIMpPOBaHUE»
@) BOY +0 «Uen) ¥»

+epcus JoKyMeHTa - 1 cTp. 38 u3 88 2epB HOK3EeM. JIID; ;5353555 KO2U< = ;;;;;

]

ior (inai p 0;ikp k; i33, {
b.eu]h; bdfk(0,;
\%

ior (inaip 0;ik d.]iz[(,; i33, {
inanumbl[r p d[i];
b[numb|[r]33;
Jord bArrdh.eu]h; bdfk(0,;
\%

ior (inai p 1;ikp k; i33, {
b[i] 3p b[i - 1];
\%

ior (inai p d.]iz[(, - 1; i mp O; i--, {
inanumbl[r p d[i];
inaeoliaon p b[numb[r] - 1;
Jord bArrdh[eo]idon] p numb[r;
b[numb| r]--;

\%
r[ airn Jord bArrdh;
\%
inamdin(,
{
v[ faorkinand p { 14043484>4040404143 v;
dp founaiorqd48,;
r[ airn O;
\4

[Iu- poBasi COPTUPOBKA

2 pefiHa3HauyeHa Jijisi COpPTUPOBKU MacCHUBOB4 cOCTOSIIIM] U3 . 0Ce0oBaTe/IbHOCTeM
O[JMHAKOBOW JIUH . JTU . OCJe/I0BaTe/IbHOCTU COCTOSIT B CBOKO Ouepe/ib U3 3je-
MeHTOB4/1/1s1 KOTOp 1 3a/1aHO OTHOLLIEHWE JIMHEMHOTO . Ops/IKa.

2 0 aHaJIOTUM C pa3psAAaMU UrMcesl MOXKHO Ha3 BaTh 3jieMeHT 4u3 KoTop 1 cocTo-
AT COPTUPYEM e . OC/IeloBaTeIbHOCTU4paspsiiamMu.

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcusi JoKymeHTa 56 cTp735 U3 89 2 epB I :K3eM. JsIp KO2 1 Ne

ANTOpUTM COCTOWT B COPTUPOBKe 3ajaHH 1 . ocefoBaresbHOCTeN KakKOMSYTHOO
YCTOUUYUBOU COPTHUPOBKOM . O KaXKJOMY pa3psAy4B . Opsiike OT MJIJILIero K CTapS
iemy7/
KapmaHHas copTUpOBKa
2 pelHa3Ha4YeHa Ji/Is1 COPTUPOBKU JlaHH 14 paBHOMEPHO pac. pefiejieHH 1 B HEKOS
TOpPOM UHTepBasie7 Vjesi COPTUPOBKHU 5 pa30dUTh : TOT UHTEPBaa Ha N OfWHAKOB 1
VIHTepBaJIOB 5KapMaHOB S5U pac. pefle/iuTh . 0 HUM N copTupyeM 1 uucesn7jajee B
KaK[IOM KapMaHe . pOM3BOJWTCS COPTHMPOBKA uvcesnd a 3areM . OC/ie/l0BaTe/bHO
. epeunc/IseTCs ColepKMMOro KaXKj0ro U3 KapMaHOB72 peJi. onaraeTcsi4uyro B KaxK5
[IOM KapMaHe OKa)KeTCsl He OYeHb MHOTO :JIeMeHTOB4TaK Kak COPTUPYeM e urciia
PaBHOMEPHO pac. pefiejieH Ha paccMaTrpyvBaeMOM UHTepBasie/

3aganue 667  CoptupoBka Oen 1 yucen
+ :TOW 3afiaue +aM HY>XHO OyzieT oTcopThpoBath MHOTO HeoTpuOarensH 1 Oen 1
yucen?/
+aM JaH JBa MaccuBadA u . 4 copeprKaiue COOTBETCTBEHHO N U M :JIeMEeHTOB7
Yucna4koTop e Hy)KHO OyZeT OTCOPTHUPOBaTh4UMeIOT BUA A; - . 4rae 6 <i<nwu 6
<j<m7VH MU cnoBamMu4 Ka)KJ U :JIeMEHT . epBOr0 MacCHBa HY)XHO YMHOXXWUTb
Ha KaXk7 U :JIeMeHT BTOPOTr0 MaccuBa7
2 yCTb U3 :TH1 4uCes . OyUYUTCS OTCOPTUPOBaHHAsS . 0C/ae/0BaTe/IbHOCTh C 1yInS
HOU n * m7+ BeAuTe CyMMY KakK/IOrO 1eCATOrO : JIeMeHTa : TOU . 0C/Ie[J0BaTe/IbHO 5
CTU (TO ectb4C; 3 C;1 3 Cx 3 777,7
dopmar BlogHoro - aina

+ . epBOM CTpoKe cogepxkarcst uuciaa n um (6 < ndm < 6000, — pasmep Mmaccu5b
BOB7+0 BTOPOW CTPOKe COAEPXKUTCS N yuces — :JeMeHT MaccuBa A7 AHaloruus
HO4 B TpeTbeu CTPOKe COJEpPXWUTCS m Yucen — :JIeMEeHT MacChBa . 7 DJIeMeHT

MaccuBa HeotpuOaresnbH U He . peBoclozaT 800007

dopmaT B 1ogHOro - ania

+ BeAUTe OJHO UMC/I0 — CyMMY KaK[Oro JeCsATOro :JieMeHTa . 0C/Ie[j0BaTe/IbHOS
CTU4 . OJIyYeHHOM COPTHPOBKOM .O0.apH 1 . pou3BeleHW :JIeMEHTOB MacCub5
BOBAU. 7/

2 pumep
input.txt output.txt
88
n689 56
2n966

2 OsICHEeHMe K . puMepy
HeorcopTtrpoBaHHasi . oc/iefloBaTe/IbHOCTE C B IIIAUT CJIeAYIOIIUM 00pa3oMm:

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupex/ieHHe B CIero oo6pasoBaHu"
«Yen"buHCcKUl rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajgHa" MaTemMaTHKa U UH- opMaruka4. po- Wb «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcu" JoKymeHTa 56 cTp73Cwu3 89 2epB I :K3eM. 1'p KO2 1 Ne

[684249469489474294(345(A49432472477466488499]7
OtcopTrpoBaB ee4. O/1yunuM:
[247494946646846942943248842945C4C3472477499]7
JKupH M B geneH .epB U U oguHHaZ0aT M :JeMeHT . 0CJ/ie[loBaTe/lbHOCTUS
. pu : ToM gBaf0ath . epBOTO :JjieMeHTa B Hell HeT/M1 cymma — 56 — u Gyzet oT5
BeTOM7

3ajanue 677  Llu- poBa" cOpTUPOBKa
Hano n ctpok4B Begute ul . op"mok . ocse k - a3 Ou- poBOM COPTUPOBKUY
dopmar BlogHoro - aina
+ . epBOM CTpPOKe B1oJHOTO - ailjia CofieprKarc'’ uucia n — 4YUcI0 CTpokdm — ul
AavHaA U Kk — unciio - a3 0u- poBoii copTupoBkM (6 <n< 6046 <k< 60%n-m<
5-607,7 Hanee Halogurc" 0. HCcaHHe CTPOK4HO B HeTPHUBHA/JIbLHOM ! opMmare?
Tak4iX®" ctpoka (6 <i<n, 3a. ucana B i5 1 cumBosnal Bropon4...4(m36, 501 CTPOK
BlogHoro - ana7VIH My c1oBaMy4 CTPOKU Ha. UCaH . O BepTUKanu/ ITo caenad
HO CreHa/JIbHO, YTO0bI COPTHPOBKA 3aHHMAa/Ia MeHbIIle BpeMeHH.
Ctpoku cocto"T u3 cTpouH 1 jaruHcKul OyKB: OT cuMBosia AA 0 cuMBoma AZLA
BK/ItounTeIbHO7 + TabmOe cumBosioB ASCII Bce : ™1 6ykB  pac. osararorc” . o5
p" [ ¥ B an- aBUTHOM . op" ike4kon OykB AaApaBeH 974kon OykB AzApaBeH 6227
dopmar B lopHoro - anna
+ BeguTe HOMepa CTPOK B TOM . Op" IKe4B KOTOPOM OHH OyayT . ocjie k - a3 Ou- 5
POBOM COPTHUPOBKU7
2 pumep

input.txt output.txt

336
bab
bba
baa

332
bab
bba
baa

333
bab
bba
baa

236

326

236

2 puMmeuaHue 6
© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yupex/ieHHe B CIero oo6pasoBaHu"
«Yen"buHCcKUl rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

®ong o0eHouH 1 cpeacts . o aucOu. nvHe «2 porpammupoBaHue Ha C33»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajgHa" MaTemMaTHKa U UH- opMaruka4. po- Wb «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Uen) ¥»

+epcu"” fokyMeHTa - 1 ctp7ln u3 88 2epB H:K3eM.N"'D;;5555555s KO2U< = ;;;;;

+o Bcel . pumepal BlogH 1 ganH 1 gaH  cieayroljye CTPOKU:
® «ZZZ»4vmeroia" vHAekc 1;

«dZd»4nmerora" UHAEKC >;
«Zdd»4nmeroma" vHgekc D7 Pa36epeM . epB i . pumep72 epBa” - a3za Qu- -

POBOM COPTHUPOBKUA OTCOPTHUPYET CTPOKM . O . OC/AeJHEMY CHMBO/Y4 TaKUM
obpa3om4. epBoii cTpokoit okaxkeTc" «dZd» (MHzAekc >,43areM «Zdd» (MHAEKC
D43arem «ZZ7» (wupekc 1,7Takum obpa3om4oTBeT paBeH «> D1»7

JIaboparopHas padoral 5
UP T PTchUI'Y idedrpammatuika U . eperpyska 0. epaTopoB7

Renb pabor : uc. ob30BaTh cpefctBa "3 Ka A" paspabotku UPT PTchUIYid
. 03BOJI"tOLLero B . OJIH"Th 0. epa0uu Haj MHorousieHamu?7 Peasn3oBarh . paBu/a
rpaMMaTUKU /1" KOPPEeKTHOM HHTep. peTa0uu MHOrousieHa4 3aIJaHHOTO B CTPOKO-
BOM - opmare?/

3ajauu:
1, C- opmynupoBaTh . paBu/a TpaMMaTHueckoro pa3bopa Aa" . apcuHra Blof-
H 1 mganH 17
>, Peammu3oBars knacc PTcUIY idedpeanu3ytomiero abcrpakOuo Haf, . OH' TveM
MHorouneHa7 Knacc fo/mkeH cofiep>Karh Caeiyiollie MeToJ, U . eperpy3ku
0. epaTopoB:
cadss PTchUTY idcCalss
g
vecdlr<RdaTUdaniaeY's;
euZdc:
sauca ZerTP ivisiTU g saillz Yessdge p "YTu cdUUIa bivibe TU eTchUI'Y'idc
d dais exudczerT7'; v;
sauca NTUePTsiavePTw g saillz Yessdge p "YTu cdUUla eTw wid U <p
07'; v;

PTUTY iddCdss(, : ieY s(vecdlr<RdaTlUar(14RdaTUld(,,, gv
exedcia PThUTY iddCdss(cTUsa vecdlr<RdaTUdaee Y els, ;

itheTwer(, cTlkg
Teerddlt sail(, cTlsg
© @) BOY +0 «Uen) ¥»




MUWHOBPHAYKU POCCUU
defiepabHOE TOCYAAPCTBEHHOE OIOKeTHOe 00pa3oBaTebHOe

W yupexxJieHye B ciiero o6pa3oBaHus
«Yenabunc%i&rocynapcreen &yHnuepcuteT» (©) BOY* O «Uen) Y»,
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Rddondcoe[rdaor[] (inainb[ x, fon]g
PocinomidcCdl]] dbb(fon]aPochinomidcCal]]s rigl a fon]a
PocinomidcCdl]] Jub(fon]JaPochnomidcCal]]s rigl g fon]a
PodinomiddCd]] mu@fon]aPochnomiddCd]]s rigla fon]g
PodinomidcCd] ] biv(fon]aPocinomidcCd]]s rigl a fon]a
PodinomidcCd]] r[]J(fon]aPochnomidcCdl]]s rigl g fon]g
PodinomidcCdl]] eow(inan, fon]g
PodinomidcCdl]] b; bx(inan, fon]a
Rdaondcvdail AdRddondcx, fonla
booci]RooqRdaondcx, fon]g

\&

o]la[dms oe[rdaor << (o]a[dms ]a[dm4fon]aPocdinomidcCdl]]s e,;
iJa[dms oe[rdeor mm(iJa[dms ]a[dm4PocinomidcCd]]s e,;

PodinomidcCd] ] oe[rdor 3 (fon]Ja  PochnomiddCdl]]s did fon]a
PocnomiddcCd]]s rigl a;
voib oe[ rdaor 3p (PochnomiddCd]]s diadfon]aPocinomiddCd]]s rigl a;

PodinomidcCd]] oe[rdaor - (fon]aPocdinomiddCd]]s diadfon]aPodinomidcCd]]s
rigl a;
voib oe[rdaor -p (PochinomidcCd]]s diafon]aPodinomidcCd]]s rigl a;

PodinomidcCd] ] oe[rdor * (fon]Ja PodinomiddcCdl]]s did fon]a
PocdinomiddCd]]s rigl a;
voib oe[rdaor *p (PochinomidcCd]]s diadfon]aPocinomidcCd]]s rigl a;

PodinomiddCd]] oe[rdaor / (fon]aPodinomiddCd]]s diadfon]aPodinomiddcCdl]]s
rigla;

voib oe[ rdaor /p (PochnomiddCd]]s disdfon]aPocdinomidcCd]]s rigl a;
PodinomidcCd]] oe[rdoor (fon]Ja  PodinomidcCdl]]s didd fon]a
PodinomiddCd]]s rigl a;

voib oe[rdaor _ p (PocdhinomidcCdl]]s diadfon]aPocinomiddCd]]s rigl a;

PodinomidcCal]] NOP (fonJaPodinomidcCal]]s d4fon]aPochnomiddcCd]]s b,;
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PaccmoTpum Gosee fieTambHO COEPKUMOeE Kilacca:

Jauca Z[roPivilion g Jaing Y[]]dg[ p AYou cdnnoa bivib[ on eocnoYidc d da i]
[xudcz[ro.A Vv;

JaucaNon[ Poliav[ Pow g |Jaing Y[]]dg[ p AYou cdnnoaeow wid n <p 0.4 v;
CTpyKTyp .pemHa3HaueH 1" B Boga coobmeHn&o0 ormbkal.

PochnoYidcCd]](, : id Y](v[ caoor<Rdaondan(14Rdaondd(,,, gv

[ xedciaPodinoYiddcCd]](con]av| caor<Rdaondan| d Y[ nal,;

KOHCTPYKTOp . 0 YMO/TYaHHIO ¥ KOHCTPYKTOP4 CO3/1aroIii& 00BeKT Ha OCHOBAHHU
BEKTOpa KO: - - H0MEeHTOB MHOIOY/IeHa.

inaeow[r(, con]a
+ 03BpalljaeT CcTe. eHb MHOTOU/IeHa.

oe[rdaor |aing(, con]g
O. epatop . peoOpa3oBaHy" MHOTOY/IEHA B CTPOKY.

Rdaondcoe[rdaor[] (inainb[ x, con]a
O. epatop4. o3Bon"tOI[KU&. 0/IyUnTh 3HAUeHUE KO: - - M0heHTa MHOTOUJ/IeHa . O ero
VH/IEKCY.

PodinoYiddCdal]] dbb(con]aPocdinoYiddCdal]]s rigl 4 con]ag

PodinoYiddcCdl]] JuZ(con]aPochnoYiddCd]]|s rigla conlg

PodinoYidcCd]] Yudcon]aPochnoYiddCd]]s rigla conlg

PodinoYiddcCdl]] biv(con]aPodinoYiddCd]]s rigl g con]a

PodinoYiddCdl]] r[ J(con]aPochnoYiddCal]]s rigl 4 con]ag

PodinoYiddcCal]] eow(inan, con]g

PodinoYiddcCd]] b; bx(inan, con]g

MeTton, MHoOrouseHa4 peasu3ytolie OCHOBH e 0. epa0uM HaJ, MHOTOYJIeHaMU:
cnokeHne4 B untaHve4 ymHoxkeHre4 Qenyro 4acTh OT fejieHr'4 0CTaToK OT jerie-
HU''4BO3Be/leHNe B CTe. €Hb U B UMCJ/IeHHe . POU3BOJHO&. Op' [Ka n.

Rdaondcvdail AqRdaondcx, con]g
Metog4Bo3Bpaltaroin&3HaueHre MHOIOu/ieHa B TOUKe X.

Zooci]Rood Rdaondcx, con]a
Metopdkotop &B . o/H"eT . poBepky4''Bi1"eTC" /1M YMC/IO X KOpHEM MHOTr0uJieHa.

© @) BOY +0 «Uen) ¥»




MHWHOBPHAYKU POCCUU
de/epanbHOe rocy1apcTBeHHOe OropKeTHOe 06pa3oBare/ibHOe

W yUpeXXzieHue B cirero o6pa3oBaHus
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osaedms oeerdar << (osaedms saedm4fonsaPocdinomiddCalsss e,;
O. eparop B rpy3%i / HOorousieHa B . 0T0%B BOZa.

isaedms oeerdaor mm(isaedms saedm4PodinomiddCdalsss e,;

O. epatop cuuT BaHus / HOrousieHa u3 . 0T0% BBoga. O. epa0vu CYMT BaHUS B -
HeCTH B oTfle/ibH & %slacc4peann3yroniero . paBuia rpa/ / atu%i Hazi, / HorousieHa-
/ W.

PodinomidcCalss oeerdaor + (fonsaPocnomiddcCalsss @iadfonsa
PodinomidcCasss rigl a;

voib oeerdar +p (PochnomiddCalsss @iadfonsaPocinomiddCalsss rigl q;
[Teperpy3% o. epatopoB cinoxeHusi / HorouneHoB. VIc. onb3yroT / etog dbb ans
cBoe&pabor

PodinomiddcCalss oeerdaor - (fonsaPocinomidcCalsss @iadfonsaPodinomiddCalsss
rigl a;

voib oeerdar -p (PocinomiddCalsss @iadfonsaPochinomiddCalsss rigl a;
[Teperpy3% 0. epaTOpoB B 4MTaHUs [Jisi / HOrOWIeHOB. VIC. 0b3ytoT / eTop, sub
nist cBoe&pabor

PodinomidcCalss oeerdaor * (fonsaPodinomidcCalsss @®iadfonsa
PodinomidcCasss rigl a;

voib oeerdar *p (PocdinomidcCalsss @iadfonsaPocinomiddCalsss rigl q;

. eperpys%a 0. epaTopoB y/ HOXKeHUs JJ1s1 / HOrou/IeHoB. Vic. 0/1b3yl0T / eToj mua@
n1si ceoe&paboT

PodinomiddcCalss oeerdaor / (fonsaPochnomidcCalsss @iadf onsaPochinomidcdCalsss
rigl a;

voib oeerdar /p (PochnomidCalsss @®iadf onsaPocdinomidcCdalsss rigl a;
[Teperpy3% o. epaTtopoB s . onyueHus: 0eno&uacTu OT fieJieHusl / HOTOU/IeHOB.
Vc. onb3ytoT / etop biv anst ceoe&pabot

PocdhnomidcCdss oeerdaor _ (fonsaPocdinomiddCalsss @iadfonsa
PodinomidcCasss rigl a;

voib oeerdar _ p (PochnomiddCdalsss @®iadfonsaPocdinomiddCalsss rigl a;
[Teperpy3% 0. epaTtopoB A1 . O/lyuyeHUs1 0CTaT?a OT Je/leHusi / HorouieHos. Vc-
. ONb3YIOT / eTOp, res Ajisi cBoe&paboT
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PTdinTmiddCalss WOP (f Tnsa PTchnTmidcdCalsss  d4f ThsaPTchnTmiddCalsss b, ;
Haloaut Hanboseim&o6F n&penvrens ABy1l MHOTOUWIEHOB.

Knacc gn" peanu3aOuu rpaMmaryku OygeT uMeTs cienytoF n&unrep- e&c:
fdss PTdinTmiddPdrser g
fass TTken g
PTcdinTmidcCalss vdaie;
f1dr kinb;
eubdf:
TTken(fl dr k, : kinb(k, gv
TTken(PTchnTmidcCdalss v, : kinb('8',4vdaie(v, gv
PTdhnTmidCalss Vea daie(, g reairn vdaie; v
f1 dr VeaKinb(, g reairn kinb; v
v;

isaedms is;
TTken buiier p 0;
bTTciuap idce;

RdaTndc VeaWamber(, ;
PTchnTmidCdlss fredePTdinTmidd Rda Thdc f Teidinae Twer,;
vTib eudbdf k(TTken a;

TTken Vedl'Tken(,;

PTdinTmidcCalss erimdrh(, ;
PTchinTmidCalss aerm(,;
PTchinTmiddCalss exeressiTn(,;
eubdf:
saufaPdrseWamberwrrTr g sainVmessdVe p "Wamber edrse errTt."; v;
saufaWrTnVITken g sainVmessdVe p "WrThVdlken."; v;
saufaPuddf kOnFuat uiier g sainVmessdVe p "Puadfk in iuabuiier"; v;
exedfiaPTcinTmiddPdrser(isaedms saedm, : is(saedm, gv

PTchnTmidCalss edrse(,;
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+epcus JOKyMeHTa - 6

cTp. 82 u3 88

2 epB I :K3eM. JsIp

KO2 1 Ne

3, PeamuzoBarb kacc PolynomialRoo&4 KoTop U ucciaenyeT pac. OJioKeHue
JercTBUTeNbH 1 KOpHeM MHOro4ieHa Ha 3aJJaHHOM WHTepBajie Ha OCHOBa-

HuU Metoza LlITypma.

2 ofpoOHee CMOTPUTE 3/1eCh.

3.3. KpnTepml OLl€HUBAHUJA 110 BU{dM OL€HOYHbLIX CPeACTB

Kputepuu o0eHrBaHus 1abopaTopHOi paboT

OOeHKa HeynoBneTBOpUTENIBHO YIOBJIETBOPUTETBHO 0 0poLIO OTIMYHO

Kpurepuu CryzneHT He B . OJIHUT Crynenr . paBunbHO | CTygeHT . pa- CrygeHT . pa-
3a/laHue: He . peICTaBU/ | B . OJTHWI 3aJlaHHe | BUWIBHO B . OJI- BUJIBHO B . OJI-
a7rOpUTM pellieHus 3a- K 1abopaTopHoi HUWJI 3aJjaHue K HUJI 3aJjaHue K
JaurdHe COCTaBUIT MC- pabote. CocTaBun nabopaTopHo# nabopaTopHo#
lomgH ¥ Koj . pOrpaMM- | OTUET B YCTaHOB- pabote. Cocra- pabote. Cocra-
Hoii peanu3a0uu4. po- JIEHHOH - opMme. BUJI OTUeT B BUJI OTUET B
rpaMMHOe pellleHWe He- | 2 puBen UclogH # YCTaHOBJIEHHOW | YCTaHOBJIEHHOMN

KOPPEeKTHO paboTaeT st
HeKOTOp 1 3HaueHHUi
BlogH 1. apameTrpoB
CTYZIeHT He MOeT 00BsIC-
HUTh . PeZIJIOKeHHOe
pelieHue

KOJ, peleHus4. po-
rpaMMHOe pellleHHe
paboToc. 0cobHo.
CryzmeHT MOXeT
0OBSCHUTE . pejiIo-
JKEeHHOe pellleHue

- opMe. 2 puBer
vclogH ¥ Kop
pewienusi4. po-
rpaMMHOe pelle-
HUe paboTo-

. ocobHo. Cty-
JIEHT MOXKET 00b-
SICHUTb . PeJIJio-
JKeHHOe perlie-
Hue. CTyzleHT

. ocobeH oTBe-
THUTb Ha TEOPETH-
yeckue BO. poc 4
WC. T Bas He-
OosbIIve 3aTpy/-
HEeHUsI.

- opMe. 2 puBer
vclogH ¥ Kof
pewieHus4. po-
rpaMMHOe pelle-
Hue paboTo-

. ocobHo. Cry-
JIEHT MOXKET 00b-
SICHUTD . pejijio-
YKeHHOe pellie-
Hue. CTyzeHT

c. ocobeH oTBe-
THUTb Ha TEOPETH-
yeckue BO. poC .

2. +659+K 6+-E9EHUA U K6U7E6UU +: EHU-5HUA 6+ ME4
X, 7+UH+ U 577EC75: N

2.1

TOUHOM arTeCTalun

3auet

OPpAAOK IIPpOBEeJE€HUA U COJA€EPIKaHUE OL€EHOYHBIX CPpeACTB A l'[pOME)Ky4

[nisi . onmyueHUs 3aueTa CTyAeHTy HeobloauMo c/iaTh Bce abopatopH e pabor 4a
TaK)Ke OTBETHUThb Ha TeopeTHueckue BO. poc OunetradB OpaHHOrO CayyaiiH M 00-
pa3oMm. +peMs B . OJIHeHUS — 6?7 MUHYT.

2 epedeHb BO. POCOB K 3a4eTy:

6. Uro Takoe . poOenypHoe . porpaMmmMHUpoBaHue?
@) BOY +0 «Uen) ¥»
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27 YTo Takoe MOAy/bHOE . porpaMMUpPOBaHue?

37 2 epeunciiite HeJOCTaTKU . po0efypHOro ¥ MOZY/IBHOIO . POrpaMMHKPOBAaS
Hu'7

87 Urto Takoe 00beKTHOSOPUEHTUPOBAHHOE . pOrpaMMHUpOBaHe?

57 Uto o3HauaeT TepmuH "VHKa. cyn"0u""?

67 YUto o3HauaeT TepMuH "HacsiegoBaHue'?

77 YTO 03HauaeT TepMUH "2 0IUMOp- U3M"?

97 [atite o. pefieneHu"” ciefytoiul TepMUHOB: K/lacC; 00beKT; . oBeJjeHre7Kak
00beKT oOmeHHMBaroTC" UH- opMaOueii?

97 Kakum oOpa3oM HC. 0/ib30BaHue WHKa. cyn"Ouu . omoraet goctuub Oeseit
00BEKTHOSOPUEHTUPOBAHHOTO . POrPaMMHPOBaHU" ?

6?7laliTe o. penenenuie . oH"THUIO "abcTpakOu"" W . puBeAWTe . pUMEp . pUb
mMeHeHH" abcTpakOun7O. pefesiite . OH"THe TH. a7 YTo Takoe abCTpakTH M
TU. JaHH 17

667aiTe 0. peenieHue . oH"THIO "peanu3alu""7 [laviTe 0. pefiesieHre . OH' TUIO
"uHTep- eiic"700b" cHUTe pazHUOY MeXAy UHTep- eiicoM U peanu3alueii7

6272 oueMy A" JOCTHMKEHHU' : - - eKTUBHOM WHKA. Cy/i1"OuM BaXKHO YETKO pach
. peiesIuTb OTBETCTBEHHOCTh?
637KaK MOXXHO . OJIyUUTh : - - EKTUBHOE COKp THe peanu3aluu B . porpaMmme?

Kakwe 0. acHOCTH 3aK/todaet B ce0" abctpakOu'?

687HazoBuTe 1 00b" CHUTE TPU - OPM  Hac/ie[oBaHU"7

657KakrM o0Opa3oM HC. 0b30BaHHE Hac/eZoBaHU" . omoraeT Aoctuub Oeseid
00BEKTHOSOPUEHTUPOBAHHOTO . POrPaMMHPOBaHU"?

66CopTHpPOBKa BCTaBKaMu

67 AC0pTHUpOBKa /11" HUEM

69b cTpa" copTUpoOBKa

697Ru- poBa" COPTUPOBKA

2?7 ZC0OpTHUPOBKA . 0/ICUeTOM

267Rddix copTrpoBKa

227KapMaHHa" COPTUPOBKA

2372 on"Tue yka3zaren"70. epa0uu pa3 MeHOBaHMW" U B3"TU" azpeca?

2872 eperpy3ku - yHKOuUI40. epaTOpOB U METOZIOB KJlacca

872 Kpurtepum onjeHUBaHMsI KOMIIETeHI[UHM B X0/ie IPOMe)XXyTOUYHOH arTed

CcTanuu
Kon Kpurepuu o0eHvBanu"
2 naHupyeMm e
KOM. e5 He ynoBnetBoS YnosnetrBopuS
pesysbrar Xopor1io OtnuHO
TeHOUM puS TeJIbHO

@) BOY +0 «Uen) ¥»
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+epcust JOKyMeHTa - 1 cTp. 88 u3 88 2 epB I 9K3eM. J1sIp KO2MUANe
TeJIbHO
He 3auTeHo 3auTeHo 3a4TeHO 3aUTeHO
2K-2 3HaeTt He 3Haet + 1leJiIoM 3HaeT + 1leioM 3HaeT 3HaeT
. OHsATHE ab6- . OHSITHE ab- . OHSITHE ab- OCHOBH €. OHsI- | OCHOBH € . OHSITHUSI
CcTpakTH 1 mas- cTpakTH 1 7aH- | cTpakTH 1 fjaH- | Tvs abCTpakT- abcrpaktH 1 gaH-
H l4ykasareneii4 | H 14yka3a- H l4ykasa- H 1 pganH 14 H l4ykazareneii4
cratuueckul u Tenel4cratude- | Teymen4craThue- | ykKasaTesen4cra- | cTaTuyeckul u u-
JWHaMuyeckul ckul u fuHamMu- | ckul U IMHamMu- | TUYecKul u Au- | Hamuyeckul mac-
MaccuBOB4- yHK- | ueckrl Maccu- yeckul maccu- HaMudecku 1 CHBOB4- YHKIMi14
4. pouenyp4 BOB4- YHKL[MI4 | BOB4- yHKIMII4 | MaccuBOB4 . pouenyp4mony-
Mozyneitd . polieryp4mo- . poueryp4mo- - YHKLM4. po- | neii4
.pUHLIL. B [Je- | Ayneiid nyneii4 uenyp4mopyneiid | . puHIM. B Jefe-
JIEHUsI M OCBOOO- | . pUHIIM. B - |.pUHLUM. B - | .pHHIU. B - | HUAS K OCBOOOXK7e-

JKIEeHUs . aMATn4
. puHIM.  pabo-
T JAepeBbeB4o-
HOCBA3H 1 U fBY-

cBs3H 1 c. uckos4

accouuaTtuBH 1
MacCCUBOB4BUJ
COPTUPOBOK JIU-
HeWHO CJI0KHO-
CTU4CJIOKHOCTH
n-lognn-lognu
n’n?4ocHoBH e

JleJIeHUs U 0CBO-
OOKIEHHS . a-
MATH4. DUHLIU-
pabot fe-
peBbeB40HO-
CBsi3H 1w ABY-
cBa3H 1
C. UCKOB4acco-
uMaTuBH 1 Mac-
CHBOB4BU/,
COpPTHPOBOK JIU-
HeWHOM! C/1oXK-

JleJIeHUs1 U 0CBO-
OOKIeHUS . a-
MATH4. PUHLIU-
pabot fie-
peBbeB40HO-
cBa3H 1 u aBYy-
cBaA3H 1
C. UCKOB4acco-
uuatvBH 1 mac-
CHUBOB4BU[,
COPTUPOBOK JIU-
HeHOM! C/10XK-

JleJIeHUs U 0CBO-
OOKIEHUS . a-
MATH4. PUHLU-
pabot fie-
peBbeB40HO-
cBa3H 1 u aBy-
cBa3H 1
C. UCKOB4acco-
upMatvBH 1 Mac
CHBOB4BU[,
COPTUPOBOK JIU-
HeHOM! C/10XK-

HUA . aMATU4. pUH-
nu. pabor gepe-
BbeB40JHOCBSI3H 1
U [IBYCBA3H 1

C. uUCKoB4accol11a-
TUBH 1 mMaccuBoB4
BUJT COPTUPOBOK
JIMHEMHOM CJI0XKHO-
CTU4CII0KHOCTH
n-lognn-lognu
n?n?4ocHoBH e

. OHATHUA OOBLEKTHO-

 OHSITHS HOCTHACJIOKHO- | HOCTU4CJIOKHO- | HOCTU4CIIOKHO- OPYEHTHDPOBAHHOTO

crun-logn crun-logn crun-logn
00beKTHO-OpHeH- . o . . | . porpammupoBa-
TUPOBaHHOTO n-lognunn®4 | n-lognun-n4 | n-lognunn“4 | yua4 ongrus wa-
. pOTpaMMUPOBa- | OCHOBH €. OHsI- | OCHOBH € . OHsl- | OCHOBH e . OHS- | G;10Ha411ab/I0HHOM
HUsI4. OHSITHS I11a- | TS 0OBEKTHO- TUS1 0OBEKTHO- THUSI 0OBEKTHO- - YHKI[MH40000-
6roHa411ab10H- OPUEHTHPOBAH- | OPUEHTHPOBAaH- | OPUEHTUPOBAH- | M[EHHOTO . pOrpaM-
HOW - yHKIMK4 HOTO . pOrpaM- | HOTO . pOTpaM- | HOTO . porpaM- | MUPOBaHUSA4HO [J10-
060011[eHHOTO MHUpOBaHHus4. 0- | MUpoBaHUsi4. O- | MMpOBaHMsA4. O- | . yCKaeT He3Hauu-
. pOTpaMMMpPOBa- | HATHS 11ab/ioHa4 | HATHA mabnoHad | HATHS mabnoHad | TeBH e . Orpelll-
HUSL. 11a6/I0HHOM 11a6/10HHOH 11a6/10HHON HOCTH

- YHKIMU40000- | - yHKI[MHU40000- | - yHKIMNU40000-

II[eHHOTO . PO- II[eHHOTO . PO- II[eHHOTO . PO-

rpaMMMpOBa- rpaMMUpPOBa- rpaMMUpPOBa-

HUSL. HUS4HO [10. yC- | HUA4HO J10. yC-

KaeT OLIMOKU KaeT He3HAUM-
TeJbH € . O-
TPEITHOCTH

Ymeet co3maBate | He ymeer + 1esioM yMeeT | + LIeJloM ymeeT | Ymeer
- YHKIUK4. polje- | - YHKIMU4. po- | CO3[aBath - YHK- | CO3[aBaTh - YHK- | CO3[aBaTh - YHK-

Ayp u Mopynu4d
. pUMeHsThb Ul B

pelieHny 3azaud
peanu3oB Barb

HeAyp W MOLy-
Jii4. pUMeHsITh
vl B pelieHUU

uun4. poueny-
p uMonym4
. puMeHATh Ul B
peleHuu 3agausd

4. poresyp
u Mofyu4. pu-
MeHsTb Ul B
pelleHuu 3agausd

uuu4. pouenyp u
Mozy4. pume-
HATb U1 B peleHun
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+epcus JokyMeHTa 51 ctp. 85 u3 88 TlepB i1 3x3eM. JisIp KOITHA Ne
OCHOBH € CTpPyKS | 3asaudpeasn305 | peanv30B BaTb | peanv3OB BaTb | 3afaudpeanusoB 5
Typ [HaHH 14 B BaTb OCHOBS | OCHOBH e OCHOBH e BaTb OCHOBH e
BHJ, COPTUPOBOK | H € CTPYKTYp CTPYKTYp [JaH5 | CTPYKTYp faH5 | CTPYKTyp [aHb
JIMHENHOU c/1oKS | AaHH 14Bup H l4Bupg copS | H 1l4Bup copS | H 14Bug coptub

HOCTU4CIOKHOS
crun-logn

n-lognun®n?4
OCHOBH € . OHSI5
TUSI 0OLEKTHOS

COPTUPOBOK JIU5
HeMHOI CJIOXKS
HOCTHU4C/IOKHOS
crun-logn

n-lognun®n?4

THUPOBOK JIMHE}5
HOI1 C/IO)KHOCTH4
CJIO)KHOCTU
n-lognn-logn
1 n’n?4ocHOB5

TUPOBOK JIUHENS
HOI1 C/IO)KHOCTH4
CJIO)KHOCTU
n-lognn-logn
v n’n?4ocHOB5

POBOK JIMHEeHOM
CJI0’KHOCTUACIOXKS
Hoctu - logn

n-lognun®n®4

OCHOBH € . OHATHA

OpPUEHTUPOBaHHOD | OCHOBH e . oHa5 | H €. OHATHA H €. OHAThA 00BEKTHOSOPHUEHTHS
0 . porpaMMHpo5 | THsI 00BEKTHOS 00BEKTHOS0PHS | 0OBEKTHOSOPHS POBaHHOTO . po5
BaHUs4. OHSATUS opreHTHpoBaH5 | €HTHMPOBAaHHOIO | €HTMPOBAHHOIO | rpammupoBaHusid
11absoHa4iias HOTO . porpam5 | - POTPAMMHPOS | . POTPaMMHUPOS | | onsiTust 1Iab10Ha4
OmoHHOM - YHKS MMpoBaHus4, 05 | BaHMA4. OHATHA | BaHUA4. OHATHA | 1abI0HHOM - YHKS
1Mn40606IIeHHO5 | HsiThsi mabnonad | WabnoHadimas wmaboxadias 1ur4000011[eHHOTO
rO . POrpaMMHKpo5 | 1mabI0HHOM G/10HHO - YHKS | G/OHHOI - YHKS | | porpamMmupoBa5
BaHMUS. - YHKI[UM4006005 Lpn40600wenS | uuudobo0wenS | yyg.

1LJeHHOTO . PO5 HOIO . porpaMmb | HOIO . porpaMmb

rpaMMHpOBa5 MHPOBaHUSI4HO | MUPOBaHUSI4HO

HUSL. Jl0. yCKaeT [l0. yCKaeT HeS

OIIMOKU 3HauuTelbH e
. OTPEeLIHOCTH

+nazeer He Bnageet + 11e/10M BjaS + 11e/10M Bj1aS + nazeeT
HaB KaMH . pud HaB KaMu . pud | JeeT Jeer HaB KaMW . puS

MeHeHUs uTepad
TOPOB U - YHKTO5
poB4HC. 0/1b30BaS
HUS - alJIoB /IS
BBOZA®B BOJa
JaHH 14HaB KabS
MU UC. 0JIb30BaS
HUS JUHaMUueS
CKUl CTPYKTYyp
JaHH l4coptud
POBOK . py paspas
0oTKe . porpamm4
. OHATHUSIMU BUPS
TyasbH 1 MeTo5
JIoB KJ1accadrab
O/ML]  BUPTYyasbb
H 1 - yHKUuMi4
HaB KaMu . pud
MeHeHUs] BUPTYD
anbH 1 - YHKUWH
JUTA co3aaHus abb
cTpakTH 1
K/1acCoB4. pUHLIUS

MeHeHUs uTepad
TOPOB U - YHKS
TOPOB4UC. O/IbS
30BaHUA - al/IOB
I BBOJAS

B BoJa AaHH 14
HaB KaMH UCS

. OJIb30BaHUsA
JHaMuyecku 1
CTPYKTYP [aH>
H l4coprupo5
BOK . pU paspab
OoTKe . po5
rpamMm4. OHATUD
MU BUPTyalb5
H 1 MeTo/0B
K1accadtabmmb
LI BUPTya/lbd

H 1 - yHKUuii4
HaB KaMH . pud
MeHeHUsl BUPTYS
ampH 1 - YHKS
LM 17151 co34a5

HaB KaMu . puS
MeHEeHUs uTepas
TOPOB U - YHKD
TOPOB4UC. OJIb5
30BaHUS - aiiyiOB
JlJIsI BBOZaS

B BoJa AaHH 14
HaB KaMH HUC5

. O/Ib30BaHUs
JrHamuyecku 1
CTPYKTYp [aHD
H l4coptupo5
BOK . pU pa3pab
60TKe . po5
rpaMMm4. OHATUD
SIMU BUPTYyaJb5
H 1 MeTo[0B
K1acca4tabmmb
Il BUPTyalbd

H 1 - yHKUui4
HaB KaMH . pud
MeHeHUs] BUPTY S
ampH 1 - YyHKS

HaB KaMu . pud
MEHEeHUs uTepas
TOPOB U - YHKD
TOPOB4UC. 0/1b5
30BaHUS - aiiIOB
JIJIs BBOZIaS

B BoJa AaHH 14
HaB KaMH UC5

. O/Ib30BaHUs
JrHamMuyeckul
CTPYKTYp [aHD
H l4coptupo5
BOK . pH pa3paS
60TKe . po5
rpaMM4. OHATHD
SIMU BUPTYyaJibb
H 1 MeTo[0B
Kaccadtabmmb
Il BUPTyaIbd

H 1 - yHKUuii4
HaB KaMH . pud
MeHeHUs] BUPTY S
ambH 1 - YHKS

MeHeHUsI UTepaToS
POB U - YHKTOPOB4
WIC. O/Tb30BaHUSA

- al/ioB JJ1s1 BBOJIa5
B Boja faHH 14
HaB KaMH UC. 0JIbS
30BaHUsA JUHAMUD
yeCckul CTpyKTyp
JaHH 14copTypoS
BOK . pH pa3pab
6otke . porpamm4

. OHATHUSIMU BUPTYS
aibH 1 MeToz0B
Kacca4tab/mi]
BUpTyaibH 1

- VHKUUM4HaB Kab
MU . pUMEHEeHHUs
BUpTyanbH 1

- YHKUMM 4711 c05
3AaHust abCTpakTS
H 1 knaccos4

. PUHIIU. aMH 00005
LIIEHHOI'0 . porpamsS
MUpOBaHUsI4ymMeeT

@) BOY +0 «Uen) ¥»




MMHOBPHAYKU POCCUNA

Ol

Mwuacckuii - unuan
Ka- egpa . pukIaHOW MaTeMaTUKH

defepanbHOe FOCYAAPCTBEHHOE O0KeTHOe 00pa3oBare/bHOe
yupexxJieHye B ciiero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,

®ong oLjeHOUH 1 cpeacTB . 0 gucuy. avHe «IIporpammupoBanue Ha C33»

. 0 Ha. paByeHuto . oarotoBku 01.03.02 IIpuknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»

@) BOY +0 «Uen) Y»

+epcus JOKyMeHTa - 6

cTp. 86 u3 88

. aMu 00600111eH-
HOTO . porpam-
MHUpOBaHUsdyMe-
€T UC. 0JIb30BaTh
mabynoH . pu
pa3paboTKe . 0Jlb-
30BaresbCKul

. PUIOXKEeHUI

HUS aOCTpaKT-
H 1 knaccos4
. PUHIIUA. aMH
060611]eHHOTO
. porpammupo-
BaHUs4dyMeeT
WC. O/Tb30BaTh
mabnoH . pu
pa3paboTke

. O/Tb30BaTe/b-
ckul . puioxe-
HU

LW A1 co3/a-
HUs abCTpaKT-
H 1 knaccos4
. PUHIH. aMHU
0000I11IeHHOTO

. porpaMMHpO-
BaHUsI4yMeeT
HC. 0JIb30BATh
mab/soH . pu
pa3paboTke

. 0JTb30BaTe/Th-
ckul . puoxe-
HUI4HO [10. yC-
KaeT OLIUOKU

LW 71 Co37a-
HUs1 abCTpaKT-
H 1 knaccos4
. PUHIIU. aM{
0000I11IeHHOTO

. porpaMMHMpO-
BaHUsI4yMeeT
HC. 0JIb30BaTh
mab/soH . pu
pa3pabotke

. 0JTb30BaTe/Th-
ckul . puoxe-
HUI4HO [0. yC-
KaeT He3HaUM-

HC. 0JIb30BATh II1a-
0/0H . pu paspa-
OOTKe . 0/1b30Ba-
Te/IbCKU1 . puoxe-
1315151

Te/JIbH e . O-
FPeHOCTH

8.3 Kpurepuu oLeHUBaHMS 3a4eTa.

3auét

KputepusimMu oTBeTa B CTy. arOT CJIeiyIOLMe KauyeCTBa 3HAaHUU:

. OJIHOTa — KOIM4YeCTBO 3HaHUM 00 u3yyaeMoM oObekTe4Blogsiul B . porpammy;

ryOMHA — COBOKY. HOCTb OCO3HaHH 1 3HaHMM 00 00beKTe;

KOHKDETHOCTh — YMeHHe packp Tb KOHKDETH e . posiBjieHusi 0000mméHH 1 3HaHui (70-
Kas3aTb Ha . puMepal OCHOBH e . OJIOKeHU, ;

CUCTeMHOCTb — . Pe/iCTaB/IeHre 3HaHUM 00 00beKTe B cucTeMe4C B Jie/leHHeM CTPYKTYp-
H 1 eé :nemeHTOB4pac. 0JI0keHH 1 B JIOTMYEeCKOM . OCJIel0BaTe/IbHOCTH;

Pa3BEpPHYTOCTb — C. 0COOHOCTb Pa3BepPHYTh 3HAHUS B PsiJ . 0C/lejoBaTe/lbH 1 111aros;

OCO3HAHHOCTb — . OHUMaHHe CBs3el MeX/y 3HaHUSAMU4yMeHHe B [IeJIThb CYL|eCTBEeHH e
Y HeCyIlleCTBEHH e CBs314. 03HaHue C. 0COOOB U . PUHIIU. OB . OyueHUsl 3HaHUH.

OTtBeT CcTyzeHTa . 0 BO. poCaM JUCLU. JIMH OL|eHUBAETCS . OJIOKUTE/IbHO C B CTaB/IeHHU-
€M OL|eHKH «3auTeHO» B cieAyroiul ciayyvasl:

- CTyJeHT IIyDOKO | . OJTHO BJIaJieeT COfiep)KaHHeM yueOHOro mMaTtepuasna; yMeeT CBsi3 -
BaTh TEOPUIO C . PaKTHKOM4pellaeT COOTBETCTBYIOLIME 3a/jaundTeopeTiyeckrie B BOJ, . O4TBep-
JK[aeT . puMepaMu4 - aktaMu4 JaHH MU HayyH 1 MCClefloBaHUM; OCYLeCTBI/IsseT MeX. peMeT-
H e cBsA3u4. pemyiokeHus. [lesaeT B BOJ, JIOTMYHO4UeTKO. SICHO U KpaTKO U3/araeT OTBeT Ha
. OCTaBJIeHH e BO. pOC ; yMeeT 0OOCHOB BaTh CBOM CYXK/I€HHS U . PO- eCCHOHA/IBHO-TMYHOCT-
HYIO . O3ULIMIO . O U3/1araeMOMy BO. pocy. [laH . onH 14 pa3BépHYT I OTBET Ha . OCTaB/eHH W
BO. POC; . OKa3aHa COBOKY. HOCTb OCO3HaHH 1 3HaHMi1 00 00beKTe M3yueHHs4/j0Ka3aTelbHO pac-
KP T OCHOBH e . 0yioKeHusi (CBOOOZHO 0. epupyeT . OHSITUSMH U TePMUHAMU,; B OTBeTe . pO-
CJIe)KVBaeTCsl YéTKasi CTPYKTypa4B CTpOeHHas B JIOTUYeCKOM . 0C/Ie[|0BaTeIbHOCTH; OTBET U3J/I0-
JKEH JINTepaTypH M I'PaMOTH M $I3 KOM U HOCUT CaMOCTOsATe/lbH 1 lapakTep.

— OTBET CTyJeHTa COOTBETCTBYET YKd3dHH M B IIIe KPI/ITepI/IHM4HO Ccoep>KdHHe OTBETa
nMeeT OTAe/IbH € HETOYHOCTHU (HECYU.[ECTBEHH e OH_II/I6KI/I, B H3J/IOKEHHWU TeOpeTUu4YeCKOro n
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w yUpeXXzieHue B cirero o6pa3oBaHus
«YensabuHckuil rocygapcTBeHH i yHuBepcuteT» () BOY +0 «Uen) Y»,
Mwuacckuii - uman
Ka- enpa . puk/iajHON MaTeMaTHK{

®oHJ oLjeHOUYH 1 CpeACTB . O AUCLIM. JIMHE «2 porpaMMupoBaHue Ha C++»
. 0 Ha. paB/ieHuto . oarotoBku 01.03.02 2 puknajHas MaTeMaTHKa U UH- opMaruka4. po- uib «Maremaruueckoe MOZieTMpOBaHUE»
@) BOY +0 «Yen) ¥»

+epcus JoKymeHTa - 1 cTp787 U3 88 2epB H:K3eM.JISID; ;353555 KO2UA Ne; ;555

. PaKTMUECKOTO MarepuanadoT/inuaeTcss MeHbIleld 00CTosATeIbHOCTbI04TTyONMHOM4000CHOBaHHO-
CTBIO Y . OJTHOTOM; O /M 7I0. YIIIeH HeTOYHOCTH B O. Pe/eJIeHUU . OHATUH M TePMHUHOB4 JI0. Y-
IIIEHH e OLIMOKHY MC. PaB/IAIOTCS CTYJEHTOM . OCJIe [I0. OJTHUTE/IbH 1 BO. POCOB . pe. ofiaBaresis’

— CTyZIeHT OOHapy>KVBaeT 3HaHHe U . OHMMaHWe OCHOBH 1 . 0JIo)KeHU# yueOHOTrO MaTepu-
ana4 Ho W3slaraeT ero He. OJIHO4 He. OCJIe/l0BaTe/IbHO4 10. YCKaeT HeTOYHOCTH U CYILIeCTBEHH e
OLTUOKU B 0. PeJieJIeHUH . OHATHI4 - ODMY/IUDOBKE . 0JIOKeHUli4 He . pUBJIeKaeT [ijisi apryMeHTa-
I[UM OTBETA OCHOBH € . OJIO)KeHHUS KOHIIe. TyaJbH 1 M HOpMaTHUBH 1 JOKyMeHTOB4He ymeeT 00-
OCHOBATb CBOU CYy)KZIeHUsi; Hab/mofaeTcsi HapyllleHWe JIOTUKU U3J/I0)KEeHHs; B OTBeTe He . PUCYT-
CTBYIOT [lJOKa3aTe/JibH € B BOJ, ; C- ODMUPOBAaHHOCTh YMeHHUH . OKa3aHa c/1abo7OTBeT OT/MuaeT-
CSl HU3KUM YPOBHEM CAaMOCTOSITeJTbHOCTH4 He COJIePKUT COOCTBEHHOMW . PO- eCCHOHATBHO-/INY-
HOCTHOM . O3UL[UN7

OreHKa «He 3auTeHO» 38 . MCbMEHHO-YCTH U OTBET CTyZeHTa . 0 BO. poCcaM JUCLU. JIUH
B CTaB/seTcsd B ciaydasl4korga:

— CTYJeHT MeeT pa3po3HeHH e40eccHCTeMH e 3HaHWs: He yMeeT B [Ie/iSTh IVIaBHOE U
BTOPOCTE. eHHOe; [10. yCKAeT OMIMOKY B 0. Pefie/IeHUU . OHSATHI4 - OpMY/IUDOBKE TeopeTHuecKul
. ONIO)KeHWI4 NCKakaeT Ul CM CJI; He OpHUeHTUPYeTCs B HOPMAaTHWBHO-KOHLIE. TyalbH 14 . po-
rpaMMHO-MeTouuecKru14 vccnenoBarenbckul Marepuanal4 bec. opsilouHO U HEYBEPEHHO W3/ia-
raeT Marepuas; He yMeeT COe/JUHATh TeOpPeTUYeCKUe . OJI0KEHUS C . PAaKTHKOW; He YMeeT . puMe-
HSITh 3HAHUS ZIyi1 000CHOBaHUS U 0OBSICHEHUS - aKTOB4He YCTaHAB/IMBAeT MEX. Pe]METH e CBsi-
3u7

2 pu Heo010AMMOCTY WUHBAIW/IAM U JIUL]aM C OTPAHUYeHH MU BO3MOKHOCTSIMU 3/10POBBSI
. pefsocTaBseTcs J0. OJTHUTeIbHOe BpeMs [JIs . OATOTOBKU OTBeTa Ha 3adyeTe?/

887  6e3ynbTarbl NMPOME)XYTOYHOH arTrecTaliid U YPOBHHU
¢! OpMHUPOBAaHHOCTH KOMIIETEeHIIUM

YpoBeHb 0CBOEHMS KOM. eTeHLIUI OreHka
2 POABUHYT U 3aYTEHO
baszoB U 3a4TeHo
2 oporosB u 3aUTeHO
KOM. eTeHL[MU He C- OPMUPOBaH He 3aYTeHO

, POBHH ! OpMHPOBaHNsI KOMIIETEeHLIMH:
172 oporoB 1 ypoBeHb:
- . pel. oaraeT - OPMUpPOBaHME KOM. eTeHLIMM Ha HauyaJbHOM YDOBHE:
3HaHUe OCHOB 513 Ka . porpaMMupoBaHusi C++;
- CTY[IeHT C. 0cobeH ZiaBaTh OTBET Ha TeopeTHYeCcKHe BO. POC  JTUCIU-
.JINH Ha y[OBIeTBOPUTEIbHOM YPOBHe7
27ba30B U ypOBEHb:
- . pefi. oylaraeT - OPMUPOBaHUe KOM. eTeHLU Ha 6osiee B COKOM YPOB-
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He: - OpDMHUPYeTCs KOM. JIeKCHOe 3HaHHe 0Co0eHHOCTel U . pUMeHeHHsI MeTo-
[I0B g3 Ka . porpammupoBanusi C33;

- CTyZieHT c. ocobeH /1aBaTh pa3BepHYT € OTBeT Ha TeopeThueCcKHe BO-
. pOC [UCHU. IUH ; C. 0COOeH pellaTh . paKTUUeCKUe 3a/jaHusl.

3. IIpoaBUHYT U ypOBeHb:

- . pefi. o/araeT - OpMUPOBaHKe KOM. eTeHLIM Ha B COKOM YpPOBHe4uC-
. ONb3yeT . OJIyYeHH € 3HaHWs U YMEeHHs . DU M3yYeHUM CMexH 1 auciu-
. TuH4 00HapyKMBaeT TOTOBHOCTh K CaMOCTOSITe/TbHOM . PO- €CCHOHATbHOU
JesiTeNTbHOCTH;

- CTy[leHT C. 0co0eH apryMeHTUpOBaTb COOCTBEHHYIO TOUKY 3peHusi4
- OpMY/IUPOBaTh COOCTBEHH € B BOJ, Ha OCHOBe . pUMeHeHUsl yCBOeHH 1
KOM. eTeHI[HM.
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