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BBEJIEHHUE

B nHacTosiiiee Bpemsi TpyJIHO HaTH Takyro 0O0JaCTh YEJIOBEUECKOM
NEATENbHOCTH, TA€ HE MCHOJIB3YETCAd BBIYMCIUTEIBHAS TEXHUKA.
[ToaTOMy 1151 COBPEMEHHOI'O YETIOBEKA YMEHHUE UCIOIB30BaTh DBM nis
CTOSIIMX Tepe]l HUM 3aJ1ay SBJISIETCS HEOOXOIUMBIM. BhrunciuTenbHas
TEXHUKA HCHOJB3YETCA B NPOU3BOIACTBE, HAyKe H TexHuUke. s
pelIeHUsT TaKuX 3aJad CTPOATCA HUX MaTeMaTUYECKUE MOAECIU U
PELIAOTCS C MPUMEHEHUEM METOAOB BEIUMCIIUTEIIbHON MATEMATHUKH.

«BpruucnurenbHas MaTEMaTUKAa PEACTABIISIET coOou
JTUCHUIUIMHY BapUAaTUBHOM YacTHM Y4yeOHOTro IUIaHa U H3y4daeTcs
OakamaBpamu HampaieHuit moarotoBku 09.03.01 «Muadopmatuka wu
BblunciuTeNnbHasA TexHuka» u 09.03.04 «IIporpamMHas HHKECHEPUSD.

1.1. Ieab TUCHMILIMHBI

Pa3zBuTHEe JIOTHYECKOIO W QJITOPUTMHUYECKOTO  MBIIUICHHUS,
OBJIQJIEHNE OCHOBHBLIMH BBIYHCIIUTEIBHBEIMH METOJAMHU MaTEMAaTUKA U
ux peanuzanuu Ha IBM.

1.2. 3amauv TUCHUIJIMHBI

-OBJIaICHUC MCTOdaMH MAaTCMAaTHUYICCKOI'O daHaJIn3a u
MATCMATUYCCKOTO MOJACITIUPOBAHUA,

-OCBOCHHUC CTYACHTAMHU MCTOAUKH IIPUMCHCHUSA J[IPOIPAMMHBIX
CpCACTB U PCIICHUA HAYUYHBIX U IIPAKTHYCCKUX 3ada4,

-BBIpa0OTKA Yy CTYJEHTOB YMEHHUSI CaMOCTOSITEJIbHO PaCIIUPATH
MaTeMaTUYeCKUe 3HAHUSA, MPOBOJAUThL MaTEMAaTUYECKUN aHAIU3 W
pemiath Ha OBM npuknagHeie (MHKEHEPHBIC) 3a/1a4u.

1.3. Tlnanupyembie pe3yJabTaThbl 00y4eHUS

3HATH:

-MCTOYHUKU M KBaJU(UKAIUIO TMOTPEIIHOCTEN MaTeMaTH4eCKOro
MO/JICIIMPOBAHHS,

-0OCOOEHHOCTH MaTEMaTUYECKUX BBIUYMCICHUNW pealnu3yeMbIX Ha
OBM,

-OCHOBHBIC IMOHATHUA U MCTO/bI AIIIIPOKCUMAIINH,
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~-METO/1bl YHCICHHOTO AU (HEPEHIIMPOBAHUS U UHTETPUPOBAHUS,

-METOJbl PEIICHUS CUCTEM JIMHEHMHBIX YPABHEHWN W HEJIIMHEUHBIX
YPaBHEHU,

~-METOAbl OHHOMEPHOU U MHOI'OMEPHOM ONITUMU3ALINH,

-METOAbl  pEHIEHUs]  OOBIKHOBEHHBIX U] depeHIInaTbHBIX
YPaBHECHUM.

YMeTh:

-UCIIOJIb30BaTh  THUIIOBBIE W  WIMPOKO  PaACIPOCTPAHECHHBIC
IPOTPaMMHBIE MPOAYKTHI B HAYYHOW M IPAKTHYECKOU IESITENBHOCTH,

-OOCHNUBATH TOYHOCTH YHMCJICHHBIX PE3YJIbTATOB MATCMATHYCCKOI'O
MOJICIIUPOBAHUA,

-IIPUMCHATH MATCMATHUYCCKHUC MCTOJAbl W  BBIYUCIIUTCIIbBHYIO
TCXHUKY U PCIICHHA ITPAKTHYCCKUX 3a1a4.

Baaaern:

-METOJIaMU  PEIIEHUS] W UCCIeNoBaHWS ¢ mnoMomblo OBM
MIPUKJIAIHBIX 3a]1a4 110 CIICINAIbHOCTH,

-BBIYHUCIIUTCIIbHBIMHW MCTOJAMH IIPH PCHICHUU TCOPCTHYCCKUX U
IMPAKTUYCCKUX 3aJdau,

-HaBbIKaMH PCAJIN3allhMH BBIYUCIIUTCIIbHBIX MCTOAOB Ha OBM.

VY oOyyaroniuxcst GOpMUPYIOTCS CICAYIONINE KOMIETCHIIUHN:

- CIOCOOHOCTH  OCBaMBaTh  METOJMKH  HUCIOJb30BaHUS
MPOTPAMMHBIX CPEACTB IS pelieHus npaktudeckux 3aaad (OIIK-2);

- CHOCOOHOCTh  OOOCHOBBIBATH NPUHUMAEMbIE IMPOEKTHBIC
pELICHHs], OCYLIECTBIATh MOCTAHOBKY M BBIMOJHATH 3KCIEPUMEHTHI 110
poBepKe ux KoppekTHOCTH U d3pdexktuBHOCTH (ITK-3).

OBIIUE ITOJIOKEHUA

CamoctositenbHas pabdora cryaeHtoB (CPC) - oana u3 ¢opm
WHAVNBUIYaTbHOM pabOThl, Ba)KHEHIIash COCTaBHAs 4YacTh IIpoliecca
MOATOTOBKH OYIyIIMX CIICIIHAINCTOB.
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Hensamu CPC gBnsitorcst GOpMHUPOBAHKE Y CTYJIEHTOB HABBIKOB K

CaMOCTOATEIIBHOMY  TBOPYECKOMY  TpYAY, YMEHHME  pellaTh
npodeccuoHanbHbBIE 3aJaud  C HCIOJB30BAHMEM BCEr0 apceHala
COBPEMEHHBIX CPEACTB, noTpeOHOCTH K HEMPEPBIBHOMY

caMOOOpa30BaHUIO U COBEPLICHCTBOBAHUIO  CBOMX  3HAHUI;
npuoOpeTeHue OmbITa IUIAHUPOBAHUA U OpraHu3aluu  padoyero
BPEMEHU U PACIIUPEHHUE KPYyro3opa.

CamocrosiTenbHast padoTa CTYJIEHTOB CIIOCOOCTBYET aKTHUBU3AILUU
YMCTBEHHOU JAESITEIIbHOCTH W CaMOCTOSITEIbHOMY YCBOCHHMIO 3HAHHM,
dbopmupoBaHuto  MPO(ECCHOHAIBHBIX  YMEHUW W HaBBIKOB,
obecnieunBaeT (HOPMHUpPOBAHUE OOIIEKYJIbTYPHBIX, MPO(PECCHOHATBHBIX
KOMIIETEHIIMK Oyayuiero cnenuanucrta. OHa MakKCUMajibHO pPa3BUBAET
NO3HABATEIbHbIE M TBOPYECKHE CIIOCOOHOCTU JIMYHOCTH B paMKax
aKTyaJIM3aIui KOMIIETEHTHOCTHOTO MOAXO0/A.

Kpome Ttoro, CPC mno3BONsI€T CTYIEHTY pa3BUBaThb CBOU
BO3MOKHOCTHU, MOTPEOHOCTH, UHTEPECHI MOCPEACTBOM MPOEKTUPOBAHUS
COOCTBEHHOTO  HMHAMBUAYAJIBHOTO  0Opa30BaTEIBLHOIO  MaplipyTa,
noOy>KIaeT K HayYHO-UCCIIeI0BaTeIbCKON padoTe.

CamocrosTenbHas paboTa CTyJEHTOB BKJIIOUaeT B ce0s JiBa BUJA:
ayIUTOPHYIO U BHEAYIUTOPHYIO paboTy.

CamocrositenbHas ayauTopHasi padora crtyaeHToB (CAPC) mo
JTUCIUIUIMHE BBIMOJHAECTCS MOJ HEMOCPEACTBEHHBIM PYKOBOJCTBOM M
KOHTpPOJIEM TpenoaaBaress, no ero 3agannto. CAPC ocyiecTsisieTcs B
CPOKHM, ONpeesieMble YU4SOHBIM IIJIJAHOM U PACIIMCAHUEM 3aHSTHI.

BheaynutopHas ~ camocTosiTeNibHass ~— paboTa  BBINOJHSAETCS
CTyIGHTaMM 10  3aJlaHhI0  [penojaBaTens, HO  0e3  ero
HEIOCPEICTBEHHOI0 Y4YacTUsl W HE PEIVIAMEHTHUPYETCs pPacClHUCaHUEM
3aHATAN. OHA MOXET BBIIOIHATHCS CTYAEHTAMH C HCIOJIb30BaHUEM
JMCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUNA B Pa3au4HbIX (PopMax,
TJIABHBIM MPHUHIUIIOM KOTOPBIX siBiseTca yaaneHHas CPC, rae cryneHT
U TPEeTNoJaBaTesib B3auMOACHCTBYIOT (NepeAaroT U MOJIydaroT 3aJaHusl,
METOJINYECKHE MaTE€pUAIIbl, KOHTPOJIBHBIE BOIIPOCHI, TECTOBBIE 3aJaHUs
U T. II. B DJIIEKTPOHOM BHJIE) MOCPEICTBOM JIOKAJbHON W T100anbHOU
ceteii. dopmaMu peanu3aluu TakOM padOThl MOTYT OBITh pa3UyHbIE
crioco0bl [T-koMMyHHKaIMi, BEIOMpaeMble MPENOIABATENIEM C YUYETOM
0COOEHHOCTEW MPENOoIaBaHMs TUCIUILTAHBI.
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O60bem Bpemenu Ha CAPC Bkitouaercs B o0 00beM BPEMEHH,
orBesienHoro Ha CPC, cornmacHo yueOHoMy 1iany. [Ipu atom Ha CAPC
HE TIEPEHOCSTCS 1abopaTOpHbIE, MPAKTUYECKUE, CEMUHAPCKUE U JPYTHE
3aHATHUS, TPEAYCMOTPEHHBIE PACITUCAHUEM.

CamocTrosiTenibHasT ayJAuTOpHass padoTa CTYACHTOB BKJIIOYAET
cienyoue Gopmbl padoT:

- JONOJIHUTEIbHBIC 3aHSITHUS,
- TEKYIIUE KOHCYJIbTAIMH IO JUCUUIIINHE;
- KOHCYJIbTALMA U IIPUEM UHIWBUAYAJIbHBIX JOMAIIHUX 3aJaHUH.

Bueaymutopnas CPC, B TOM 4uciie C HCIOJb30BAHUEM
JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM, BKIIOYAET CIAEAYIOIIUE
dbopMbI paboT:

paboTa ¢ ydeOHUKaMU, Y4€OHBIMU U METOJUUYECKUMHU TTOCOOUSIMHU (KaK
Ha OyMaKHbBIX, TaK U Ha 3JIEKTPOHHBIX HOCUTEISX);

- paboTa ¢ MePBOMCTOYHUKAMH;
- paboTa C KOHCIIEKTaMH JISKITNH, HAyYHBIMU CTAThsIMU;

- COCTaBJICHME KOHCIEKTOB B BHJAC DJICKTPOHHOTO JIOKYMCHTA,
npe3eHTanuii  Ha 0a3e PEKOMEHJIOBAaHHOW  JIEKTOPOM y4eOHOM

JUTEPATYPHl, BKJTIOYAS AJIEKTPOHHBIC y4cOHbBIC W3IaHNs
(3JIeKTpOHHBIE  YUYE€OHMKH,  KypChl,  IpE3CHTAllUM,  MOJICIIH,
aHUMHpPOBAHHBIC H300pa)K€HUs, BHACO - KEHChbl, OMOIMOTEKH,

KOHTPOJIbHO-U3MEPHUTEIIbHBIE MATEPUAIIBI U IP.);

- TIOJATOTOBKA K JJAOOPATOPHBIM 3aHATHSAM, B TOM YHCIIE TI0 MaTepHuajaaM
AJIEKTPOHHBIX y4EOHBIX U3JaHUMN, CIICIIAATTU3UPOBAHHBIX
TEMATUYECKUX CAUTOB, SJIEKTPOHHBIX KOMIUM HAYYHBIX CTATEH U T. IL.;

- COCTAaBJICHUE OTUETOB I10 J1a0OpPaTOPHBIM padoTaMm;
- HAYYHBIH SKCIIEPUMEHT, Pa3MBbIIUICHHS U O0CYXACHUS, BHITTOJTHEHUE

- OCYHICCTBJIGHI/IC CaMOKOHTpOJ'ISI (KOMHBIOTepHOe TCCTI/IpOBaHI/IC n T.
1.);
IIOATOTOBKA K TCCTHpOBaHI/IIO;

— BBIIIOJIHCHUEC JOMAIITHHUX BaI[aHI/Iﬁ B BHUJIC pCIHGHI/ISI OTACJIBbHBIX 3a4a4,

MPOBEACHUS TUMOBBIX PACUETOB, HWHAUBHAYyaJIbHBIX padOT 1O
OTAECIBHBIM pa3JeiaM COACPKaHUS TUCUUIUJIAH U T. [I.;
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- popabOTKa TE€M, BBIHECEHHBIX B paboyeil mporpamme AUCIUILIAHbBI
HAa CaMOCTOSITEIIbHOE U3YyUEHUE.

®opmbl, 00beM U coneprkanue 3ananuil no CPC ycranaBiuBaercs
Kageapold B COOTBETCTBHMM C YYEOHBIMH IUIAHAMH U PabOUYUMHU
porpaMMaMH Y4eOHBIX JTUCIIUILIHH.

IINTAHUPOBAHHME CPC

OcHoBoit miig mranupoBanusi CPC sBnstoTes:

- (enepasibHBI TOCYIAPCTBEHHBIM O0OOpPA30BATENBHBIN CTaHIAAPT
BbICIIEro npodeccuoHanbuoro  oopazoBanus (®PI'OC  BIIO) wu
rOCYJIapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIapT BBICILIETO
npodeccuonanpsHoro oopaszoanus (I'OC BIIO);

- yueOHBIH IJIaH CIEIUAIBHOCTH (HAMpaBJICHUS MMOJITOTOBKH );

- pabouasi mporpamma JUCHUTLIAHBI.

B cootBerctBun ¢ tpedoBanusimu ['OC BIIO u ®I'OC BIIO
00bEeM HM3yYaeMbIX JUCHUILUIMH B paOOUNX YUeOHBIX IJIaHAX YCTaHOBJICH
(HOpMUPOBAH) B aKaJICMUUYECKUX Yacax M BKJIOYAET B CEOSl ayJUTOPHYIO
U CaMOCTOSATEIbHYI0  (BHEAyJIMTOPHYIO)  paboOTy  CTYJCHTOB.
TpynoeMkoCTh CaMOCTOSTEJILHOU PabOTHI 1o JTACITATLINHE
onpenensiercs u3 padounx yueOHbIX IJIaHOB.

3atparbl BpemMeHu Ha BbinosiHeHHe Bcex Gopm CPC mo kaxmoit
JTUCLUIUIMHE CTPOTO COOTBETCTBYIOT JICUCTBYIOIIEMY YUY€OHOMY ILJIaHY
CHECUUAIBHOCTH  (HAIMpaBJICHUST TMOATOTOBKH), a COJIEp)KaHUE -
TpeOOBaHUsIM OCHOBHOW 00pa3oBarTenbHOM mporpammsl BI1O.

Metoauka IJIAHUPOBAHUSA CaMOCTOSITEIIbBHON paboTHI
CKJIQJIBIBAETCS U3 CIAEAYIOMINX AJIEMEHTOB:

Teymv=Tmn + Ten + Tap + T,
Teym — cymmapHoe Bpemss Ha CPC 1o JaHHOM JUCHMIUIMHE,
OTIPEICIICHHOE YICOHBIM IIJIaHOM, U;

Thyn — BpeMss Ha TOATOTOBKY K JIGKIUSM, JIaOOpaTOPHBIM,
MIPAKTUYECKUM, CEMUHAPCKUM 3aHSITHUAM, Y;

Tcn — BpeMs Ha CaMOCTOSATEIBHOS HM3yYCHHE Pa3CiioB M TEM
y4eOHOM AUCIIUTUINHBI,

T35 - BpeMst Ha TOATOTOBKY K 3a4€TaM U dK3aMEHaM;
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Tyz - BpeMs Ha caMOCTOSATENIBHOE BBITIOJHEHUE WHIUBHIYaIbHbIX
3aJaHUM (KypCcOBOM IPOEKT, KypcoBas paboTa, pacyeTHO-rpaduyeckas
paboTa, KOHCIIEKT, pedepaT, ynpaxHeHHE U Ip. ).

Ceenenust o CPC yka3biBaloTCsi B paboueil mporpamme Kaxjaoin
JTUCUMIUIMHBI U YTBEPXKIAIOTCS 3aB. Kadeapod M JeKaHOM 10 Haudala
y4eOHOTO cemMecTpa. B HHMX YKa3bIBalOTCA NE€pPEUYEHb BBHIMOJIHIEMbIX
padoT, UX cojaepkaHue, 00beM 3aJ]aHUi B Yacax, CPOKHU BBIMOJIHEHUS U
POBEACHUSI KOHTPOJISL.

[Tocne o3HakOMJIEHUS C ATOM HHQpOpMAIMEH, KaXAbIA CTYICHT
COCTaBIIIET TpadUK CaMOCTOSTEIbHOM paboThl W TpaduK caadu
MOJIYJIEH C yKa3aHUEM CPOKOB MX BBITIOJIHCHUS.

IIpu cocraBnenun rpaduka CPC HeoOXOAMMO HCXOAUTH U3
YCJIOBUN:

- coryiacoBaHus cpokoB BeinoigHeHuss CPC o BceM TUCHUIUIMHAM;
- obecreyeHrs pUTMUYHOCTH PabOTHI B TEUEHUE CEMECTPA;

- OTCYTCTBHUS TEPErpy3KH 3aJlaHUSIMM B TEUCHHE KaKOM-THU0O0
HEJICIIH.

PexomeHayeTCsl IIAaHMPOBATh 3aBEPIICHUE Ha OJHON Henele HeE
oounee 2 3agauuii mo CPC.

2. OPTAHM3ALIMOHHO - METOINUYECKOE
OBECIIEYHEHHUE CPC

OpranuzanmoHHo-MeToandeckoe obecnedenne CPC  BkiodaeT
pa3paboOTKy U MPOBEJACHUE KOMILIEKCA MEPOIIPUATHH 110 TNIAHUPOBAHUIO
u opranu3anuu CPC:

- mranupoBanue CPC;

- o0ecreueHne ydeOHOW  JUTEPATypOd, METOAMYECCKUMU
TIOCOOHSIMH, B TOM  YHCIEC JJICKTPOHHBIMU ~ YUCOHBIMU
U3JTaHUSMH, KOMITBIOTEPHON TEXHUKOM, MPOTPaMMHBIMH TPOAYKTaMHU;

- co3gaHue YyuyeOHO-Ta0opaTOpHOM Oa3bl M €€ OCHAIllCHUE B
COOTBETCTBUM C COJIEPKAHUEM CaMOCTOSATEIbHOM paboThl MO Kypcam
y4€OHBIX AUCITUIUINH;

- co3gaHue HeoOxoaumbix ycioBui it CPC B 0OOILIEKUTHSIX,
OMOMMOTEeKaX, YNTATBHBIX 3aJ1aX, KOMIIBIOTEPHBIX KJIaccax.
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AxtuBnzanua CPC npu nmpoBeeHUN pa3MYHbIX BUAOB y4EOHBIX
3aHATUN BKIIFOYAET:

- mepepaboTKy Yy4eOHBIX IUUIAaHOB UM MpOrpaMM B paMKax
cymectBytomux ['OCoB u ®I'OCoB ¢ nenbto yBenudenus: goau CPC.
[Ipr 3TOM J0JDKHA YYUTHIBATHCA OOECIEYECHHOCTH TEM M Pa3/CiioB
y4eOHOM TUTEpaTypou U €€ JOCTYIMHOCTh JJIsl BCEX 00yYaromMXCs;

- ONTUMM3ALMI0 METOJOB OOy4YeHHs, BHEIpPEHHE B Yy4eOHBIN
MpOIECC  COBPEMEHHBIX  OOpa3oBaTENbHBIX W MH(DOPMAITMOHHBIX
TE€XHOJIOTHI C yYEeTOM KOMIIETEHTHOCTHOTO MOJAX0/1a;

- pa3paboOTKy COOCTBEHHBIX JJICKTPOHHBIX YUCOHBIX H3JaHMN Ha
OCHOBE MUMEIOIHNXCSI HHCTPYMEHTOB U CPEJICTB;

- COBEpIICHCTBOBAHUE CHUCTEMbl TEKYILETO ONEPaTUBHOIO
koHtposisi CPC B TedueHue cemectpa (MCHOJIB30BAHUE BO3MOXKHOCTEU
OaITBHO-PEUTUHTOBOM CHUCTEMBI, KOMITBIOTEPU3UPOBAHHOTO
TECTUPOBAHUS U JIP.);

- COBEPIICHCTBOBAHUE METOJAUKH MPOBEICHUS MPAKTUK M HAYYHO-
HCCIIEIOBATENBCKON pabOTHI CTYICHTOB;

- MOJICpHU3AIMIO CHUCTEMBbl KYypCOBOTO H  JUIUIOMHOTO
IIPOCKTUPOBAHUS JIJII YBEIWUYCHUS CaMOCTOSATEIBHOCTH CTYACHTOB Ha
BCEX ATamnax padoThl.

Pabora 1m0  yuyeOHO-METOJIUYECKOMY UM  TEXHHUYECKOMY
obecnieuennto CPC BkIItOYaET:

- OOpEeAENCHHE TEM JUCHHUIUIMHBI 11 CaMOCTOSITEIIBHOTO
V3yYECHUS;

- ompezaesieHre GOpM CaMOCTOSTEIbHOU padOThI;
- OIpeJeeHne NTPUEMOB KOHTpois pe3yabratoB CPC;

- Ttexuudyeckoe obecreuenne CPC ¢ HCIIOJIB30BaHHUEM
JTUCTAHITMOHHBIX 00pa30BaTEIIbHBIX TEXHOJOTHI;

- 00y4yeHHe W KOHCYJbTaIUs MPoPecCOPCKO-IIPENo1aBaTeIbCKOT0
cocTaBa IO pa3pabOTKe AICKTPOHHBIX YyYEOHBIX H3JAHUM W
MIPUMEHCHHIO JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH;

- pa3paboTka HOBOro crneruaiuzupoBannoro [10.

PykoBoactBo CPC ocymecTBiseTcss mpernojgaBaTeasiMu Kadeapel.
B ¢yHkiuu npenoaBaTess BXOIUT:
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- pa3paboTKa KaJIeHJapHO-TEMaTHYECKOTO IIJIaHAa BBITTOJTHEHUS
CPC 1o yuebHOMY KypCY;

- ompenaeiieHUEe o0beMa Yy4eOHOrO COJIEpKAHUS U KOJUYECTBa
gacoB, oTBoIUMBIX Ha CPC, ¢ y4eTOM KOMIIETEHTHOCTHOTO MOIX0/1a;

- IIOAT0TOBKA IMAKCTa KOHTPOJBbHO-UBMCPUTCIIbHBIX MAaTCPHAJIOB U
OoNIPCACIICHUC ITICPUOANIHOCTH KOHTPOJIA,

- ONpeJeeHUEe CHUCTEMbl HMHIUBUAYaIbHONW  pabOTHl  CO
CTYJICHTaMH.

Mounutopuar  CPC  mpemycMarpuBaeT — OpraHu3alMi0 U
KOPPEKTUPOBKY YUEOHOM  JEATEIbHOCTU CTYAEHTOB, IIOMOIIHA  IpH
BO3HMKaromux 3arpyaHeHusx. Kontpoas CPC mnpenycmarpuBaet
COOTHECEHUE COJIepKAHUS KOHTPOJIS € LEIIMUA 00YUYEHUs; COOTBETCTBUE
NPEABSABISIEMBIX 3aJaHUM TOMY, 4YTO MPEANOJIAraeTcs IPOBEPUTH;
g depeHInanuo KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEPUAIIOB.

K Bugam kontposnst CPC otHoCsTCS

TEKYILIUW (ONEpaTUBHBIN) KOHTPOJIb;

PyOEXKHBIN KOHTPOJIb;

WUTOTOBBIN KOHTPOJIb (3a4€ET, IK3aMEH);

CaMOKOHTPOJIb.

®opmamu koHTpoIist CPC sBisroTcs
- YCTHBIA KOHTPOJIb;

- MUCHMEHHBIN KOHTPOJIb;

- TECTOBBIA KOHTPOJIb.

B kauectBe mpuUMEpOB MOXKHO TIPMBECTH HWHIUBHUIyaTbHBIC
coOeceloBaHMs, IIPOBEPKA  BBIMOJIHCHUS  JIOMAllHUX  3aJIaHHM,
JTMCKYCCHS, pellIeHUE 3aj1a4, 3alldTa Ja00opaTOpHbIX padoT U Jp.

KPATKOE OITMCAHHUE AJITOPUTMHUYECKOI'O
A3BIKA ITACKAJIb

Oo01mas cTpykrypa nporpamMmmMbl Ha s3bike [lackaib

IIporpamma mpeacTaBiaseT coOO HEKOTOPBIM TEKCT CO CBOMMH
MpABWIAMH U TPAMMATHUKOU.
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1. IlepBas crpouka mnporpammbl Ha s3blke [lackanbp Bcerna
HAYMHAETCA CO ClIy’KeOHoro cioa program. [lanee mocne mpoOena
clielyeT uMs (3arojIoBOK) MPOrpaMMbl U 3aKaHUYMBAETCA MEPBasi CTPOUKA
TOYKOM C 3aIIATOM.

IIpumep: /{15 nporpaMmel ¢ UMEHEM gaus IEpBasi CTpOUKa Oynaer
BBITJISLIETH CJIETYIOIUM 00pa3oM:

program gaus;

2. OOBIYHO TOCJIE UMEHHU MPOrPaMMBbI CJeAyeT KOMMEHTAPHI,
KOTOPBIN MpeaHa3HaueH JJisg MOSICHEHUs TOTO, 4TO JejaeT mporpamma,
ee ocoOeHHoctd U T.n. KommeHTapuil He [aeT HUKAKMX YKa3aHWM
KOMITBIOTEPY, TaK KaK OH HE OKa3bIBAET HMKAKOTO BIUSHHUS Ha paboOTy
nporpaMmbl. Hanmuune KOMMEHTapusi CO3/1aeT OIpejeieHHbIe Y100CTBa
KaK Uil  [OpOrpaMMHCTa, TaK ©  IIOJb30BATENsl  MPOTPAMMBI.
KomMeHnTapuii momeniaercs B (purypHbie CKOOKHU { }.

IHpumep:
{IIporpamMmma pelieHus] JUHEHHOW CHUCTEMBI YPABHEHUM METOJA0M
["aycca}

3. 3areM HEOOXOIMMO yKa3aTh MMEHA M THUIIBI BCEX BEJIMYHUH,
KOTOpbIE OyJyT MCMOJIb30BaHbI B JTAHHOM mporpamme. Takoe ykazaHue
Ha3bIBacTCS OOBbSIBJIEHHMEM U HAYMHAETCA CO CIIY>KeOHOro CJoBa,
KOTOPOE 3aBUCUT OT XapakTepa OObIABICHHUS.

JInst 0OBABIEHUS TIEPEMEHHBIX BEJIMYMH UCIIOIB3YETCS CIIy>KEOHOE
CJIOBa var, Mocje KOTOPOro 3a MpoOeoM CIEAyeT CIHCOK MMEH ITHX
BEJIMYUH, pa3JCJICHHBIX 3aIlsTOM, MOTOM MEXAy ABYMsS MpoOeramu
CTOUT JIBOETOUHUE, JAJICC YKA3BIBACTCS TUI MEPEMEHHBIX U OOBSBICHUE
3aKaHYMBAETCS TOYKOM C 3amsaTod. B mporpamme mokeT ObITH MHOTO
OOBSIBJICHU.

IHpumep:
var .,.,., . ...
——

HMEHA THIl

Eciau B nmporpamme TpeOyeTrcsl 3amucaTh WIM CUUTATh TEKCTOBYIO
nH(pOpPMAIMIO U3 BHeELIHEro (aiaa, To 3Tomy ¢ailly B Imporpamme C
MTOMOIIBIO OOBABIICHHS TaKKe HEOOXOAUMO MPUCBOUTH HEKOTOPOS UMA
U yKa3aTh THI UMH.
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B mnporpamMe MoOryT McmoJsib30BaThCsa MeETKU. sl 0OBsBICHUS
METOK CIIYKHUT cJI0BO label, mocie KoToporo ciaenyer umsi METKH.

IHpumep:
label ..... H

4. Hauvamo WCHOJHSEMOW YacTH TMporpamMMbl  (OCHOBHas
IporpaMMa) HaYMHAETCs CTPOUYKOM CO CIIy)KeOHBIM ciioBOM begin.

5. Jlasiee creyeT TeKCT OCHOBHOW MPOTPaMMBl.

6. [locne TexkcTa OCHOBHOM MPOTpaMMbl CIEAYET CTpOYKa CO

CJTY>kK€OHBIM CJIOBOM end ¢ TOYKOM.

Cnyxebnble cioBa begin u end (6e3 TOYKM) MOTYT
UCIIOJIb30BaThCSl B OCHOBHOM MPOTpaMMe JIJIsl BBIJAEIEHUS €€ OTACIbHBIX
OJIOKOB.

Taxum oOpa3zoM, 00111ast CTPYKTypa MporpaMMbl UMEET BU:
program gaus;

KOMMEHTapHi
p
var ... ;

TEKCT OCHOBHOM MPOTrpaMMbl
end.

IlepemenHnsblie. [lepemeHHas - 370 UM HEKOTOPOU SYEHKHU ITaMATH
UM HaObopa A4Y€eK, B KOTOPBHIX XPAHUTCS 3HAYEHUE ATOW NMEPEMEHHOM.
CamMo0 Ha3BaHHWE TOBOPUT O TOM, YTO 3HAYCHHUE IMEPEMEHHOM C ITUM
UMEHEM MOXET W3MEHATHCS, T.€. OYyJAET HU3MEHATHhCA COJICPIKAHUE
COOTBETCTBYIOIMNX SYEEK MAMSATH.

M5 mepeMeHHOH I0KHO HAYMHATHCS C OYKBBI, Jajiee MOTYT
cienoBaTh OykBbI WK Udpsl oT 0 10 9. MakcumanbHas 1JIMHA UMEHU
(xommyecTBO OYKB M LIM(P B HEM) HE JOJKHO MpEeBhIIaTh 127.

Ipumep: X, y, wood, al23, ver23tt u T.m.
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I[To Tumy CcBOMX 3HAYEHUW [IEPEMEHHBIC PAa3JCIAIOTCA Ha
CIEAYIOLINE:

integer (11espie uncna);

real (BellleCTBCHHBIC YHCIIA);

boolean (OyneBbl NepeMeHHbIC), NPUHUMAIOIIME JBa 3HAYCHUS:
uctuna (1, 7a) - cayx)ebHoe ciioBo true wiH JoX5b (0, HET) - ciykeOHOoe
ciioBo false;

text (17151 OyKB ¥ CUMBOJIOB)

U T.II.

ITo komuyecTBY 3HAYEHUM, KOTOPBIE MOTYT  COAEPXKATh
NEPEMEHHBIE, OHU PA3JEIAOTCA Ha MOPOCTbIE U TEPEMEHHBIE C
uHaekcamu (MaccuBbl). Kaxmas mpocras mnepeMeHHAast MOXKET
COJIEp)KaTh TOJILKO OJHO 3HAYEHHE, a NMepeMeHHAasl ¢ MHIEKCAMH -
MHOI'0 3HAYCHUIA.

[Ipy 0OBsSIBIEHUH MPOCTBIX MEPEMEHHBIX 3a CIY>XKECOHBIM CJIIOBOM
var mocyie mnpoOesia yKa3bIBae€TCsl TOJBKO MM KAKIAOM TEepEeMEHHOMN
(MMeHa pa3iendIoTCA 3amsIThIMM), Jdajiee uepe3 mpolen  cleayeT
JIBOETOYME, 3aTEM CJIEIyET MPOOe U TUI EPEMEHHBIX, B KOHIIE TOUKA C
3a1ATOM.

IIpumep OOBsIBIICHHE MPOCTHIX ILEJIBIX MEPEMEHHBIX C UMEHAMHU
X,g00d ¥ TIPOCTHIX BEIIECTBEHHBIX NMEpPEMEHHBIX ¢ mMeHamu z1,y,jK B
IpOrpaMMe BBITJISIIUT CIEAYIOIINUM 00pa3oM:

var x,good : integer;

var z1,y,jk : real;

Jl71s1 mepeMeHHbIX ¢ MHIEKCOM 32 HMEHEM B KBaJIpaTHBIX CKOOKax
YKa3bIBACTCSI CMUCOK HHAEKCOB. 3HAUYCHHUS WHACKCOB (II€JIble YHCIa)
OMPEACISIIOT OJHY KOHKPETHYIO SYCHKYy B HaOOpe M3 SYE€eK C ITHUM
uMeHeM. MHIeKChl TOKHBI OBITh 0053aTEIbHO OOBSBJICHBI B Hadalle
IIpOrpaMMBbI KaK IIPOCTHIC TIEJIbIC IIEPEMEHHBIE.

IIpu 00BSABICHUN MEPEMEHHBIX C HWHJECKCAMH IIOCIE MMCHH HIET
JIBOETOYME MEXIy IpolenaMu, Aajee CIy)KeOHOe CIOBO array, 1mocie
KOTOPOTO0 B KBQJPATHBIX CKOOKax ISl Ka)KJOTO MHICKCA YKa3bIBaeTCs
IBa IIETIBIX YHCa (3TH YHCIa YKa3bIBAIOT IPEIEbl, B KOTOPHIX MOXKET
U3MEHSTHCS 3HAUCHHE MHJCKCA), Pa3/IeICHHBIX JTBOCTOUUEM WU JABYMSI
toukamu. Jlasee, 3a mnpoOenoMm, ciyxkebHoe cioBo of, a 3arem
CIy>K€OHO€ CJI0BO, YyKa3blBalolllee THUIl IlepeMeHHOW. Ecim uHaekcoB
OOJIbIIIE OJHOTO, TO TaKHWE IMapbl YHCEN Pa3ACIISIOTCS 3aIlSThIMH; TPH
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9TOM TIOPAAOK  CJICAOBAHUA  JOJDKCH COOTBCTCTBOBATHL  ITOPAIKY
CJIEAOBAaHUA MHIACKCOB.

Ilpumep OOBsBICHUE [JBYX MENbIX TEPEMEHHBIX C OJIHUM
uHjaekcom Xx[j] m naByms wuHiaekcamu week[ii,j], a Takxke HABYX
BEIIIECTBEHHBIX MEPEMEHHBIX ¢ TpeMs uHaekcamu z1[kl,m1,nl], z2[1,5,k]
OyJileT UMETh BUJI:

var x : array[0:10] of integer;

var week : array[1:100,0:4] of integer;

var z1,72 : array[3:5,0:4,1:10] of real;

OO0bsiB/IeHMEe TepPpeMEeHHbIX MOXET OBbITh MPOU3BEICHO C
UCIIOJIb30BaHUEM  omeparopa type, 3a KOTOpPHIM CleIyeT UuMs
OOBSABIISIEMOTO THIIA 3HAK PABEHCTBA U THIL.

IHpumep

type arr=array [0..100] of real;

B sTtoM cnydae oObsiBIeHHE mepeMeHHbIX Xi,ul,ul,an,bn,cn,dn
JAHHOTO THUIIAa B MMpOrpaMme OyJIeT UMEET BUI.

var xi,u0,ul,an,bn,cn,dn: arr;

Onepauusi npucBoeHus. IlepeMeHHBIE  MOIYy4alOT  CBOM
KOHKPETHBIC 3HAYCHHS C TOMOIIBIO OMEpalid TPUCBOCHHS, KOTOpas
0003HaYaeTcss CUMBOJIOM ~~ :=

IHpumep:

yl:=-12;

x:=0.05; Jres[6,7,0]:=23.154; Jtte=1;

z:=tt; (mepex 3TON CTPOUYKOW B MPOrpaMme NMEPEMEHHON tt JOKHO
OBITH YK€ MPUCBOEHO 3HAUCHUE).

Metku. [ TOro 4ToObl B TEKCTE MPOTPaMMbl IOMETUTH Ty WJIH
WHYIO BBIMOJIHSIEMYIO OIllepanuio (Hampumep, TPUCBOCHUA) CIyXKaT
MeTku. MIMsi MmeTku HaumHaeTcsi ¢ OykBbl. [IMeHa BceX HUCIHOJIb3yEeMBbIX
METOK OOBABIISIIOTCS B Hadalle MpOrpaMMBbI IMOCJE CIy>KeOHOro CioBa
label. [TpuBenem npumMep 0O0BSABICHUS METOK ¢ UMeHaMH M1 1 m2:

label m1,m2;
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B TekcTe nmporpaMmsl mocjie HMEHH MeTKH CTOMT JIBOETOYHE, A
nanee cienyeT MOMEYEHHBIN onepaTop:

ml: x:=1;

m2: wed:=temp;

§4. Apudmernueckue omnepanmm. CHUMBOJBI  OCHOBHBIX
aprupMeTUIeCcKuX onepanuil s3pika [lackans MpuBeneHbl B CIEAYIONICH
TabulIe:

Onepanun Anreopanuecko | [Tackanb [Tpumepsl

e

BBIPAYKEHUE
CroxeHue atb atb y+xr, mod+ref
Brruuranue a-b a-b fr-z, tr-ytx
YMHOKEHHE a-b, ab, a(b) axb xr¥mod, waz*y

a

a:b, —

Henenue b a/b y/zz, ast/tooth

Ilpumep. Hamucateh TekcT O50ka MNpOrpaMMbl, B KOTOPOM
POU3BOJISATCS BBIUUCICHUS, 10 (popMyIie
(10.0:y — 0,3x)
(sinx +Yy)

z=(x+Yy) , x=3, y=0L

Bo3MoOxHBI ciienyronme BapuaHThl TEKCTOB JJISI BBIYMCIICHUM 10
3TOM hopmyiie:

begin

x:=3;

y:=0.1;

z:=(x+y)*(10./y — 0.3%x) / (sin(x) + y);

end

1581051

begin

ar:=3;

bt:=0.1;

wood:= (ar + bt)*((10./bt — 0.3*ar) / (sin(ar) + bt));

end

B mnepBoM ciydae pesyibTaT OyJdeT HaXOIUTHCS B SUCHKE C

UMEHEM Z, a BO BTOPOM CJIydae - B s;Ueiike ¢ umeHeM wood.
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Omneparopsl oTHOMIeHHMH. Huke nepednciieHbl MecTh OCHOBHBIX
OIIEPaTOPOB OTHOIICHUN U BHIPAXKECHUN C HUMU:

OTHOLIEHKE Omneparop | [Ipumepsl BbIpakeHUU C
[Tackana | omepaTropamu OTHOLICHUN
(YCIJIOBHBIE BBIPAKEHUS)
PaBHO = x=3, wer=sqrt
He paBno <> x<>3, ten<>zl
MeHb11e < 6 <x, atb<z-5
Memnbiie WIIH | <= ar<=23, xtl<=y
PaBHO
> ab>0, zz>v+0.1
bosbie
>= x>=4, yr>=z-1
bouibie unm paBHO

BripaxeHue ¢ onepaTopoM OTHOIIEHUH (YCIOBHOE BBIpaKEHUE)
sBysieTcs OyJneBOM mepeMeHHOW. Eciu OHO BBIMIONHSETCA, TO 3TO
BbIpa)XCHUE MTPUHUMAET 3HaUCHUE true (UCTUHA), €CJIM HE BBIMOJIHSIETCS,
TO MpuHUMaeT 3HaueHue false (JIOKb).

Jlornueckue wam  OyJjgeBbl  omepamuu. B Ilackane
paccMaTpUBaIOTCA TpU Jiorndeckue (OyyieBbl) omnepanuu ¢ OyJeBbIMU
NEepeMEHHbIMU: “W (KOHBIOHKIUA), “Win’ (IU3BIOHKIUSA), U “HE”
(orpumanue). Kak Mbl yXe TOBOpPWIH, OyJIeBOW NEPEMEHHOM MOXKET
OBITh U YCIOBHOE BBIPAKECHHE.

Jlornuecka | Jlormuecko | ITackans | [Ipumepsl

s e
omepanus | BEIpAKCHH
e
U a‘“u’b aandb (x+1=y) and (z>1), xx and
C
W c“umm”d |cord

(we>=1) or (dd<>cl), zx or
HE “ne”’ y not y res
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not (5<=zz), nota

PesynpraToM  JIOTMYECKUX  omepanuid  sBisieTcs  OyJieBa
NEpEMEHHAsA, 3HAYEHUE KOTOPOU OMPENEISIETCS MO MPABHIIAM COIJIACHO
cieayromei TabIMIbl UCTUHHOCTH:

3HaYeHUs PesynpraTr noruyeckon onepamnuu
OyJIeBBIX

MIePEMEHHBIX

a b aandb aorb not a notb
true true true true false false
true false false true false true
false true false true true false
false false false false true true

Omneparopsl ycinouii if-then u if-then-else. Bemmonnenue toro
WA WHOTO JEWCTBHUSL B MPOrpaMME MOXKET 3aBUCETh OT KaKOIrO-TO
YCIIOBUSL WM YCIOBUU. {1 3TOTO MCIOJIB3YIOTCSI ONEPATOPhl yCIOBUMI
if-then u if-then-else co cnexyrommum popmatom:

if ycinoBHOE BBIpaKeHHE

then neiicTBue;

if ycioBHOE BBIpakeHUE

then neiictBue

else neiicTeue ;

JlercTBUE OIEPaTOpOB 3aKAHUYMBACTCSI TOYKOW C 3amsaTou. Eciu
IIPU BBIMOJHEHUM JAHHOTO YCJIOBHS TPEOYETCS BBIMOJHUTH HECKOJIBKO
NEWCTBUNA, TO OHM HAYMHAIOTCI CO CiIy)keOHoro cioBa begin u
3aKaHUYMBAIOTCA CIIY>KE€OHBIM CJIOBOM end:

if ycl0BHOE BBIpaKE€HHE

then begin

nericreue 1, geiicTBue 2,...

end;
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if ycioBHOE BBIpa)keHUE

then begin

neyicteue 1, gevictue 2,...end
else begin

nericteue 1, neiicreue 2,...end;

IIpumep. TpeOyercs BBUHCIUTH BEIUYUHY Y, KOTOpas
ONPEAEISIETCA CIEIYIOIIMMHA COOTHOIIECHHUSIMU:

y= Xz, x> 0;
sin(x), x<0.

if x>0
then y:=x*x
else y:=sin(x);

IIpumep. [lpu BbIMOTHEHUM YCIOBUS 1>2 BBIYUCIUTH 3HAYCHUE
y=0.5/z, 3Hauenune x=tg(z+1), a 3aTem mepenTH Ha OmepaTop ¢ METKOMH
ml.

if 1>=2

then begin
y:=0.5/z;
x:=tan(z+1.);
go to ml
end;

Omneparopsl nukiaa for-to-do, for-downto do, while-do.

a) npocteie mukibl for-to-do u for-downto do mo3BOIAOT
OpPraHu30BaTh MOBTOPSIOMIMECS JIEUCTBUSA, KOJMYECTBO KOTOPBIX
OMpeACISIETCS CYCTUYMKOM IMKIIA (IeJ0M MepeMeHHOl), HayajabHOE U
KOHEYHOE 3HAYCHUE KOTOPOro 3aJaeTcsi B omneparope nukna. Ilocie
BBITIOJIHEHHUS OJIHOTO IIMKJa 3HadeHHWe cueTuynka B 1ukie for-to-do
YBEJIMYMBAECTCS HA €UHUILY, a B IukIIe for-downto do ymensiaercs Ha
equHuily. Korjga 3HayeHME CUETYMKA IMKJIA BBIMJIET 3a MPEIEIIb
KOHEYHOI'0 3HAYCHMWSI, [IUKJI BBIYMCIICHUN 3aKaH4YuBaeTcs. Ecnu BHyTpH
IIMKJIa TPEOYeTCs BBIMOJHUThL HECKOJBKO JEUCTBHUM, TO BBIACISAETCS
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OJIOK TakMX JEUCTBUH C TNOMOILBIO CIyKeOHBIX cJioB begin u end.
[Huxkibl for-to-do u for-downto do umerot cieayromuii popmar:

for nms cueTunka:=HayaabHOE 3HAYECHHE t0 KOHEYHOE 3HAYECHUE
do

JICICTBUE;

for uMs cdeTymka:=HauyambHOE 3HayeHHE downto KOHEYHOE
3HayeHue do

begin

nencreue 1;

JICCTBHUE N;

end;

JlelicTBHE OmepaTopa 3aKaHYUBAECTCA TOUKOU C 3aIISITOM.

IHpumepsr:
for 1:=-1 to 30 do

begin
y:=4+7z;
x:=atan(y/z);
end;

for 1:=400 downto k do
sqrt:=(4+x)/(atexp(x));

0) mukia while-do wucnonws3yeTcs 1A OpraHM3aluyd  [HUKJIA
BBIYMCIICHUI TIPU BBINOJHEHUU KAKOrO-TO YCJOBHUS (KOT/Ia YCJIIOBHOE
BBIDQXKECHHE TPUHUMAET 3HaueHWe “‘uctuHa’ (true). OH uMeeT
cieayron gopmar:

while ycnoBHoe Beipaxkenue do

JICCTBHE;

while ycnoBHoe Beipaxkenue do
begin
nericrBuel ;

JICUCTBUE N;
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end;
JlencTBUE 3aKaHUMBACTCA TOUYKOU C 3aMsATOM.

IHpumep:

x:=1;

while x<100 do
begin

X:=Xx*5;
y=cos(x+3);
end;

TEMbI CAMOCTOSATEJBHOM PABOTbI

B pamkax u3zydeHus CTyIeHTaMu AUCLUIUIMHBI « BeraucimurenbHas
MaTeMaTuKa» MPEAYCMATPUBACTCA BBINOJHEHUE CAMOCTOATEILHOU
paboTHI MO CIEAYIOMIUM TEMaM:

e MaremaTuyeckoe MOJAEIUPOBAHUE;

e AnmnpokcuManusi (PyHKIIHIA;

e Uucnennoe nuddhepeHunpoBaHre 1 THTETPUPOBAHHUE;
e UYucieHHbIE METOIbI JIMHEHHON alreOph;

e PeleHre HEITMHENHBIX YPABHEHUM;

e MeToapl MUHUMU3ALUKH (ONTUMHU3ALINH);

e (OObIkHOBEHHBIE AU DepeHIINATIbHbBIE YPABHEHMUS;

e [lakeThl CTAHIAPTHBIX NPOTPAMM.
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