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Ilnanupyembie pe3yJbTaThl OCBOCHHS Y4eOHOI0 NpeaMera

JInyHOCTHBIE, MeTATIPEAMETHBIE H MPEeIMETHbIE Pe3yJIbTATHI OCBOCHHUS COMEPKAHUSA Kypca
[Iporpamma oOecrieunBaeT JOCTIDKEHHE CIICAYIOIIMX PE3YJbTATOB OCBOCHHUS 00pa3oBaTENbHOU
MIPOrpaMMBbI OCHOBHOTO O0IIIET0 00pa30BaHMS:

JUYHOCMHbIE:!

c(hOpMUPOBAHHOCTh OTBETCTBCHHOTO OTHOIICHUS K YUYEHHWIO, TOTOBHOCTh W CIIOCOOHOCTH
oOyJaronmxcs K CaMOpa3BUTHIO U caM000pa30BaHMIO HA OCHOBE MOTHBAIIUN K OOYYEHHUIO M ITO3HAHUIO,
BEIOOpY HanbHeiero oopa3oBanust Ha 6a3e OPUEHTHPOBKH B MHpe mpodeccuii u mpodeccrnoHaAIbHBIX
MPEMOYTEHH, OCO3HAHHOMY TMOCTPOCHUIO WHAWBUIYaTbHOW O0pa30BaTEIBHON TPACKTOPHH C YYETOM
YCTOHYMBBIX MTO3HABATEIHLHBIX HHTEPECOB;

c(OPMHUPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON TPAKTHKH;

c(hOpMHUPOBAaHHOCTh KOMMYHHKATHBHON KOMIICTCHTHOCTH B OOIICHMU M COTPYAHHYECTBE CO
CBEPCTHHKAMH, CTapIIMMH W MIQANIMMH, B 00pa3oBaTelbHOH, OOINECTBEHHO TOJNE3HOH, y4eOHO-
HCCIIEIOBATENBCKOM, TBOPUECKON U APYTHX BUIAX JCATCIHHOCTH;

YMCHHE SCHO, TOYHO, 'PAaMOTHO H3JIaraTb CBOW MBLICJIH B yCTHOI>'I U INUCbMEHHOU pcyuu, MOHUMAThb
CMBICJI ITIOCTaBJICHHOMU 33/1a4M, BBICTPauBaTh apryMEHTALMIO, IIPUBOJUTL IPUMEPBI U KOHTPIIPUMEPHI;

NpE/ICTABICHUE O MAaTEMAaTHYCCKOW HayKe Kak cdepe YelloOBeUeCcKOl NesTeNbHOCTH, 00 dTamax e
pa3BuTui, o €€ 3Ha4YUMOCTH IJI pa3BUTUS HUBUIIU3AlIUH;

KPUTUYHOCTb MBINIJICHUA, YMCHHC PpacCllioO3HaBaTb JIOTUYCCKHM HCKOPPEKTHBLIC BBICKA3bIBAHUA,
OTJIMYATh TUIOTE3Y OT (HaKTa;

KPCaTUBHOCTh ~ MBINUICHUS, WHHUIWATHBA, HAXOMYMBOCTh, AKTUBHOCTh TIPU  PEIICHHUU
anreOpanvecKux 3aj1ay;

YMEHUE KOHTPOJIMPOBATH MPOIECC U Pe3yIbTaT YUeOHOW MaTeMaTHYECKOM JIeSITENbHOCTH;

CIOCOOHOCTh K SMOIMOHALHOMY BOCHPHUATHIO MAaTEMAaTHYECKHX OOBEKTOB, 3a/1a4, PEIICHHH,
pacCcyX IeHUM.

MemanpeomemHuoie.

YMEHHE CaMOCTOSITEJIbHO IUIAHMPOBATh AlbTEPHATHUBHBIC MYTH JOCTIIKCHHUS LEJeH, OCO3HAHHO
BEIOMpaTh Hanboee 3pGeKTUBHBIE CIIOCOOBI pEelIeH!s] YIeOHBIX 1 MO3HABATENLHBIX 33/1a4;

YMEHHE OCYIIECTBISTh KOHTPOJb IO pe3yiabTaTy M IO CHOcoO0y JeHCcTBUST Ha ypOBHE
NPOU3BOJILHOTO BHUMAHHUS U BHOCUTH HEOOXOIUMbIE KOPPEKTUBHI;

yYMEHHE aJIeKBaTHO OLICHUBATh IPaBHIBHOCTH WM OMIMOOYHOCTD BBHIIOJIHEHHS Y4eOHOM 3a/1aun, e
00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PEeIlICHNS;

OCO3HAHHOE BIIAJICHHE JIOTUYECKUMH JICHCTBUSIMH  ONpECICHUS TOHATHH, 0000IICHNS,
YCTaHOBJICHUS] AHAIOTHH, KIacCU(UKAIMM Ha OCHOBE CAaMOCTOSTEIBHOIO BBIOOpAa OCHOBAaHHH U
KPHUTEPHEB, YCTAHOBIICHNS! POJIOBHIOBBIX CBSI3CH;

yMEHHE YCTAHABIMBATH NPUYMHHO-CICACTBCHHBIC CBS3U; CTPOHTH JIOTHYECKOE pAaCCyKICHHE,
yMO3aKJtoueHrue (MHIYKTHBHOE, JICTYKTHBHOE M 110 aHAJIOTHHU) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATH U IPEOOPa30BBIBATH 3HAKOBO- CUMBOJIMUECKHE CPEICTBA, MOJCIH U
CXEMBI ISl pelIeHust y4eOHbIX U TI03HABATEIIbHBIX 33/1a4;

yMEHHE OpPTraHU30BBIBATH yIEOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U
CBEpPCTHHKAMU: OIPEACIATh LM, pacupenelieHne QyHKIMA M pojell yYaCTHHKOB, B3aHMOJCHCTBUE U
o0mye crocoObl paboThl; yMeHHE padoTaTh B TPYIIE: HAXOAUTh OOIIEe pEIICHHE M pa3pelaTh
KOH()JIMKTHI HA OCHOBE COTJIACOBAHMS TO3UIINIT U y4€Ta HHTEPECOB; CIIyIIaTh MapTHEPa; HOPMYITHPOBATS,
apryMEHTHPOBATh U OTCTAMBaTh CBOE MHECHHE;

c(hOopMUPOBAHHOCTh y4e€OHON W OOIIEMOIB30BATEIbCKON KOMIIETEHTHOCTH B 00JIacTH
HCTIONIb30BaHUsl HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-kommnereHTHOCTH);

9) mepBoHaYaNbHBIC TPEJACTABICHUS 00 HACSIX M O METoJaX MaTeMaTHKH Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJAEITUPOBAHUS SIBIICHUI U IIPOLIECCOB;

yMEHHE BUACTh MAaTEeMATHYECKYIO 33/1ady B KOHTEKCTE MPOOJIEMHON CHUTYyallu B APYTHUX
JUCLUIUIMHAX, B OKPYXKAIOIIEH KU3HU;



YMEHHUE HAaXOJHUTh B PAa3IMYHBIX UCTOYHHKAX MH(DOPMAIUIO, HEOOXOAUMYIO JUIS PELICHUS
MaTeMaTHYeCKUX MpoOsieM, U MPeJCTaBIATh €€ B MOHATHOM (opMme; NPUHUMATh pEIIeHHE B
YCIIOBHAX HETOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(POPMALINY;

yMEHHUE IOHUMAaTh U HCIHOJIb30BaTh MAaTEMAaTHYECKHUE CPEICTBA HAISAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WILTIOCTPALMM, HHTEPIIPETALIUN, apTyMEHTALUY;

YMEHUE BbIIBUraTh TUIOTE3bl IIPU PEIIEHUH Y4eOHBIX 3a/1a4 ¥ IOHUMaTh HEOOXOIUMOCTb
UX IPOBEPKY;

yMEHUE MPUMEHATh HHIYKTUBHbIE W JAEJYKTUBHBIE CIOCOOBI PACCyXACHUH, BHUICTbH
pa3IMyHbIe CTPATEruy PELEHUs 3a1a4;

IIOHMMAHHAE CYIIHOCTU QJITOPUTMUYECKUX MPEANUCAHUNA M YMEHHE JEHCTBOBAaTb B
COOTBETCTBHUU C MPEJIOKEHHBIM aITOPUTMOM,;

YMEHHUE CaMOCTOSATENbHO CTaBUTh 1I€JIU, BEIOUPATh U CO3JaBaTh aJlfOPUTMBI ISl PELLICHUS
y4eOHBIX MaTeMaTUYECKUX MPo0IeM;

YMEHHE IIJIaHUPOBATh M OCYLIECTBIIATH JEATEIBHOCTD, HAIIPABICHHYIO Ha PELICHHUE 3a1a4
HCCIIE0BATEIBCKOIO XapaKTepa.

npeomemmule.

yMeHue palboTaTh € MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHpPOBAaHHE, W3BJICUEHUE
HEeoOXoauMOW HH(pOpMAIMK), TOYHO U TIPaMOTHO BbIpaXKaTb CBOM MBICIM B YCTHOM U
IIMCbMEHHON PEUM, NPUMEHSAS MAaTEMATHUYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MCIIOJIB30BaTh
pa3inuyHble S3BIKM MaTeMAaTHKU (CIOBECHBIM, CUMBOJIMYECKH, rpad)udeckuii), 000CHOBBIBATH
CYXJI€HUS, IPOBOIUTH KJIACCU(PUKAIIMIO, JOKA3bIBATh MAaTEMAaTHUECKUE YTBEPKIACHUS;

BJIa/ieHuEe 0a30BbIM IMOHSITHMHBIM aIlllapaToM: UMETh MPEICTABICHUE O YHCIIE, BJIAJCHUE
CHUMBOJIbHBIM SI3BIKOM aireOpbl, 3HAHUE 3JIEMEHTApHBIX (YHKUMOHAIBHBIX 3aBUCHUMOCTEH,
(dopMUpOBaHNE MPEACTABICHUN O CTATUCTMUYECKUX 3aKOHOMEPHOCTSIX B PEAJLHOM MHUPE U O
pasIMYHBIX CIIOCO0AaX HUX M3y4eHHs, 00 OCOOCHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

YMEHHUE BBINOJHATh ajredpandeckue MpeoOpa3oBaHUs PAIMOHAIBHBIX BbIpAKEHUH,
OPUMEHSTh UX U1 PEUlIeHUs Yy4eOHBIX MaTeMaTH4YecKHX 3ajad M 3a/ay, BO3HUKAIOIIMX B
CMEXHBIX YUeOHBIX MTpeIMeTax;

YMEHHE I0JIb30BATbCA MaTeMaTHUYeCKUMU (OpMyslaMd M CaMOCTOSITEIbHO COCTaBISATh
(bopMynbl 3aBHUCUMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIIEHHS YaCTHBIX CIy4aeB M
HKCIEPUMEHTA;

YMEHME pellaTh JUHEHHBbIE YpAaBHEHUS WM HEPABEHCTBA, a TAK)K€ NPHUBOJUMBIE K HUM
YpaBHEHHUS, HEPABEHCTBA, CUCTEMbI; MPUMEHATh IpaduuecKkue NMpeAcTaBIeHUs sl peleHus u
WCCJIEIOBAHMSI YpaBHEHUI, HEPABEHCTB, CUCTEM; IIPUMEHATD ITOJIyY€HHbBIE YMEHUS ISl pELICHUS
3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX [IPEIMETOB, PAKTUKH;

OBJIQICHUE CUCTEMOH (DYHKIMOHAIBHBIX TMOHATHHA, (QYHKUUMOHAIBHBIM S3BIKOM U
CUMBOJIUKOH, YMEHHE CTPOUTh rpaduku (YHKIUH, ONUCHIBATHL MX CBOMCTBA, HCIOJIb30BaTh
(byHKIMOHATBHO-TpadUUecKre MPeCTaBICHN Ul ONMCAaHMS U aHaJIM3a MaTeMaTUYeCKUX 3aa4
Y peajbHbIX 3aBUCUMOCTEN;

OBJIa/ICHUE OCHOBHBIMHU CIIOCOOAMHM MPECTABICHUS U aHAJIM3a CTATUCTUYECKUX JTAHHBIX;

YMEHHE NMPUMEHATh U3YUYEHHbIE MOHATHUS, PE3YIbTaThl U METOJbI MPU PEIIEHUH 3aj]ad U3
pa3MuYHBIX pa3/lENIoB Kypca, B TOM 4YMCIE 3a7ad, HE CBOIAIIMXCSH K HENOCPEICTBEHHOMY
MPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

BeinyckHuk Hay4yuTcs B 7-9 kiaccax (A1 MCNOJIb30BAHUSI B MOBCEJHEBHOM JKM3HH M
odecrnieyeHUs1 BO3MOKHOCTH YCIIEIIHOI'0 NMPOAO0JIKEeHUsI 00pa30oBaHUsA HA 02a30BOM YPOBHeE)
DJIeMeHTBI TeOPMH MHOKECTB 1 MATEeMaTH4YeCKOH JIOTHKH



OHepI/IpOBaTB Ha 0a30BOM ypOBHel HOHATUAMU. MHOXCCTBO, 3JICMCHT MHOXXCCTBA,
IIOAMHOXECTBO, ITPUHAAJICKHOCTD,

3a1aBaTb MHOXKXECTBA NCPCUNUCIICHUEM UX 3JICMCHTOB,

HaxoJuThb NNCPECCUCHUC, O6LGI[I/IHGHI/IC, IHOAMHOKECTBO B HpOCTCfILHPIX CUTyalluAX;
OIneprupoBaTh Ha 0a3oBOM YPOBHC MOHATUAMMU: OHNPCACICHUC, aKCHUOMa, TCOopeMa,
J0Ka3aTCJIbCTBO,

IPHUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI AJId IIOATBEPKACHUA CBOUX BBICKA3bIBAHHIA.

B noBceiHeBHO KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMETOB:

Yuciaa

UCTOJB30BaTh Tpauveckoe NPEACTABICHUE MHOXECTB JJIsl ONMCAHHS pPEaTbHbIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3324 APYTUX y4eOHBIX MPEIMETOB.

OnepupoBarh Ha 0a30BOM YPOBHE MOHSATHUSMHU: HATYpallbHOE YHCIO, IIEJIOE YHCIIO,
OOBIKHOBEHHAs JpO0Ob, JecATUYHAs OpOoOb, CMeNIaHHas ApoOb, palMOHAIBLHOE YHCIIO,
apu(METHYECKUI KBaIpaTHBIA KOPEHb;

KCIOJIb30BaTh CBOMCTBA YUCEN U MpaBUjia JEHCTBUHN MTPU BBINOJIHEHUH BHIYMCIICHUN;
KCIOJIb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUN U
pelLICHUH HECIOXKHBIX 3a/1a4;

BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YHCENI B COOTBETCTBUU C IIPaBUJIAMU;

OIICHUBATh 3HAUYCHHUE KBAJPATHOTO KOPHSI U3 TIOJIOKUTEIBHOTO 1IEJIOT0 YHCIIa;
pacro3HaBaTh pallMOHAIBHBIE U UPPAIlMOHAIBHBIC YHCIIA;

CpaBHUBAThH YKCIIA.

B noBceHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

OLICHUBATb PE3YJIbTAThl BBIUNCICHUN TP PEIICHUN IPAKTUYECKUX 3aay;

BBITIOJIHATH CPABHEHUE YHCET B PEAJIbHBIX CUTYALIMSIX;

COCTaBJISITh UUCIIOBbIE BBIPAKEHUS NPU PELICHUM MPAKTUYECKUX 3ajady U 3a4ad U3
JOPYTUX y4EOHBIX MIPEIMETOB.

To:xnecTBeHHBIE PEOOPA3OBAHUS

BrimonHATE  HECOXKHBIE TpeoOpa3oBaHMs [JIi BBIUMCICHUS 3HAYEHUW YHCIIOBBIX
BBIPAXKEHHM, COJIEPHKAIIMX CTEIECHH C HATypaJbHBIM MOKAa3aTEJIEM, CTEIEHU C ILIEJIbIM
OTPHULATEIBHBIM [TI0KA3aTEIEM;

BBITIOJIHATh HECJIOKHBIE TPeoOpa3OBaHMs IIEJIBIX BBIPAXEHHUI: PAaCKPBIBATh CKOOKH,
MIPUBOUTH TIOJIOOHBIE CIaraeMble;

UCIONIb30BaTh (DOPMYNBI COKPAIIEHHOTO YMHOXXEHHS (KBaJpaT CYMMBI, KBajpar
Pa3HOCTHU, PaA3HOCTH KBAAPATOB) JIJIsl YIIPOIICHUS BEIYMCICHUM 3HAYCHHU I BBIPAKEHUN;
BBITIONTHATH HECIIOKHBIE MpeoOpa3oBaHusl APOOHO-TUHEHHBIX BBIPRXKEHUN U BBIPAKECHUIA
C KBaJIpaTHBIMHU KOPHSIMHU.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

IOHUMATb CMBICJI 3alIUCHU YUCJIa B CTAHAAPTHOM BU/IC;
OIICpHUpPOBATH HA 0azoBoM YPOBHC MOHATHEM «CTAaHAAPTHAA 3aIlIUCh YHUCJIA».

YpaBHeHUs M HEPABEHCTBA

OnepupoBarh Ha 0a30BOM YPOBHE TMOHATUSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTRBO,
YpaBHEHUE, KOPEHb YpaBHEHMS, pCEIICHUE YPAaBHEHHWsS, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIlIEHNE HEPABEHCTBA;

MPOBEPSITH CIIPABEIJIUBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;

periaTh JIMHEWHBIC HEPaBEHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOJISIITNECS K TMHEHHBIM;
penaTh CUCTEMbI HECTIOKHBIX JIMHEHMHBIX YPaBHEHHI, HEPABEHCTB;

MIPOBEPSTH, SIBISIETCS JIM JAHHOE YHCIIO PEIICHUEM ypaBHEHUs (HEpaBEHCTBA);

! 3neck u nanee — pacro3HaBaTh KOHKPETHbIE TIPUMEPHI OOIUX ITOHSATHH 10 XapaKTEPHBIM IPU3HAKAM, BBIITOJIHATh
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEHIIMMY CBOMCTBAMHU MOHITHM, KOHKPETU3UPOBATh IPUMEPaMU
00I1I1e TTOHSTHS.
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peaTh KBaJipaTHbIe ypaBHEHHUs 10 (opMysie KOpHEH KBaJpaTHOTO YpaBHEHUS;
n300pakaTh pEIIEHUS] HEPABEHCTB U UX CUCTEM Ha YMCIOBOM MPSAMOH.

B noBceiHeBHO KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMETOB:

COCTABJIATh W pellaTh JUHEHHBbIE YPAaBHEHUS IIPU PEUICHUM 3a7ad, BO3HUKAIOUIMX B
IpYruX y4yeOHBIX MpeaMeTax.

DOyHKIUHA

HaxoauTs 3HaueHune (GyHKIMU 1O 33JJaHHOMY 3HAUCHHUIO apTyMEHTa;

HaXO/JWTh 3HAUYEHUE apryMeHTa MO 3aJaHHOMY 3HAUCHHIO (YHKIUU B HECIOKHBIX
CUTYaIUsX;

OIPENeNIATh TOJIOKEHHUE TOYKH M0 €€ KOOpIUHATaM, KOOPAWHATHl TOYKH TI0 €e
MOJIOKEHHIO HA KOOPIMHATHOW TUIOCKOCTH;

no rpaduKy HaxoIuTh OOJACTh ONpEACICHHs, MHOXECTBO 3HAUYEHUH, Hynu (YHKIHUH,
MIPOMEKYTKH 3HAKOITOCTOSTHCTBA, IIPOMEXKYTKH BO3PACTaHUS U YOBIBaHUS, HAMOOJbINEE
HauMEHbBIIIee 3HAYCHUS (PYHKIINH;

CTPOUTH rpaduK JUHEHHOW QyHKINH;

MIPOBEPATH, SBISICTCS JIM JTAHHBIA Tpapuk rpadukoM 3aqaHHON (YHKIMU (JTMHEHHOMH,
KBaJ[paTUYHOM, 00paTHOW MPOMOPLUOHATIBHOCTH);

ONpEACIATh NPHUONIKEHHBIC 3HAYCHUS KOOPJAWHAT TOYKUA TIEPEeceUCHHs] TpaduKoB
G yHKIHI;

OIEepUPOBaTh Ha 0A30BOM YPOBHE MOHSATHSIMHU: MOCICIOBATEIBHOCTD, apudMeTrnaecKkas
MpOrpeccusi, FeOMETpUIecKast IPOTPECCHUs;

pemaTh 3aJadyd  Ha TIPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh MOJYYEH
HETIOCPEJICTBEHHBIM TIOJICUETOM 0e3 MpuMeHeHHsT (HopMyI.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

WCIIOBb30BaTh T'paUKU pPEalbHBIX MPOILIECCOB U 3aBUCUMOCTEH I ONpPENENeHUs UX
CBOMCTB (HamOOJbIIME W HAUMEHBIIME 3HAYCHHS, TPOMEKYTKH BO3PACTAaHUS U
Y6BIBaHI/I$I, O6J'IaCTI/I ITOJIOKUTCIIBHBIX U OTpI/IHaTeHBHBIX 3Ha‘I€HI/II\/’I nu T.H.);

MCIOJIb30BaTh CBOMCTBA TUHEHHON (QYHKIINH U ee TpaduK MPH PEIICHUH 3aa9 U3 IPYTuxX
y4eOHBIX MPEIMETOB.

CTaTHCTHKA U TeOpusi BEPOSITHOCTEH

NmeTs mpeacTaBieHUE O CTAaTUCTHYECKHX XapaKTEPUCTUKAX, BEPOSATHOCTH CIY4ailiHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

pemaTL HpOCTGﬁHIPIC KOM6I/IHaTOpHBI€ 3agadyu MCTOAOM HpHMOFO nu OpFaHI/ISOBaHHOFO
nepedopa;

MIPEJICTaBIATh IaHHbIE B BUJIE TaOIHII, TUarpamm, rpaduKkos;

YUTaTh WH(OPMAILIKIO, TPECTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl, Tpaduka;
OTIpEIETSATh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OIICHUBATH BepOSITHOCTB CO6I)ITI/I$I B HpOCTeI\/JIIHI/IX Cﬂy‘laflx;

NMECTHb Hpe)ICTaBJ'IeHI/Ie (0] pOJ'II/I 3aKOHa 6OJ'II>HII/IX YUCCJI B MACCOBBIX SABJICHUAX.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH JAPYTUX NPeIMETOB:

OILICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOIOM Tiepedopa;

HMMETh TPEICTABICHNE O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHH;
CpPaBHHMBATh OCHOBHBIE CTATUCTHUYECKHE XapaKTePUCTHKH, IOJYYCHHBIE B IIPOIIECCe
pelIeHUs IPUKIATHON 3a/1a4M, U3YUCHHS PEAIbHOTO SBJICHHUS,

OIICHUBATH BepOSITHOCTI) peaJ'II)HI)IX CO6BITHI>'I 158 SIBHeHI/Iﬁ B HCCJIOXKHBIX CI/ITyaI_[I/IHX.
TekcroBble 3a1a49H

Pemarp HecloXHBIE CIOKETHBIC 3aJaud pa3HbIX THUIOB Ha Bce apUpMETHYECKHE
JIEACTBUS,



® CTPOUTH MOJIENb YCIIOBUS 3a7auu (B BUIE TaOIHUIIBI, CXEMBI, PUCYHKA WM yPAaBHEHUS), B
KOTOpPOM JaHbl 3HAYCHHUS JBYX W3 TPEX B3aUMOCBSI3aHHBIX BEJIUYMH, C IICJIBIO TOMCKA
pelIeHUs 3a/1a4H;

® OCYIISCTBIIATH CIIOCOO MOKMCKA PEIICHUS 33JIa4H, B KOTOPOM PACCYXJICHHE CTPOUTCSA OT
YCIIOBUS K TPeOOBAHUIO WIIK OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUJIAH PEIICHUS 33/1a4H;

®  BBIJCIIATH ATAIBI PEHICHHUS 3a/1a4H;

® HHTEPIPETUPOBATH BBHIYHUCIUTEILHBIC PE3YNBTAThI B 33]a4e, WCCICIOBATh MOTy4eHHOE
pelIeHre 3a1a4u;

e 3HATh pa3jMYue CKOPOCTCH OOBEKTa B CTOSYEH BOJE, HMPOTHUB TCUCHUS U IO TCUCHHUIO
peKu;

e pemiarth 33Ja4M Ha HAXOXKJICHUE YaCTH YMCIIa U YKUCIIA TI0 €r0 YacTH;

e peliarh 3a/1a4M Pa3HBIX TUIOB (Ha padOTy, HA MOKYIKH, Ha JBM)KCHHE), CBA3BIBAIOLIUX
TPH BEJIMYUHBI, BBIJICIISITh T BEJIMYUHBI 1 OTHOILICHUS MEXTy HHUMH;

® HAaxOJUTh MPOIEHT OT YHWCJIA, YUCJIO MO TPOICHTY OT HEro, HaXOJWTh IMPOIICHTHOE
CHIDKCHHE WIIH MTPOILIEHTHOE TTOBBIIICHUE BETUNIMHBL;

® peuiath HECJIOXKHBIC JIOTHYECKUE 331a4l METOJIOM PACCYXKICHUH.

B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  BBIJBUTATh THUIIOTE3bI O BO3MOXKHBIX MPECIIbHBIX 3HAYCHUSIX UCKOMBIX B 33]1a4€ BEJITUIHH

(menaTh MPUKUIIKY).

Copepxanue y4eOHOro nmpeamMera
Yuciaa
PauuonanbHbIe yncIa
MHoXxecTBO palMOHaIbHBIX uucel. CpaBHEHHE palMOHAIBHBIX uHced. JleWCTBUS C
paluroHAIBHBIMU YncIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA OeCAMUYHOU OPOoObIO.
HppanuonajbHble Yucia
[TonsaTHe nppanmoHaIBHOrO yncia. Pacro3HaBaHue MppanroOHaIbHBIX yucen. [Ipumepsl

JoKa3aTenbcTB B anredpe. HMppalnoHalIbHOCTH dHCIA \/E . IlpumeHeHne B reoMeTpuH.
Cpasnenue uppayuonanibHulx yucen. MHocecmeo 0elucmeumenbHbiX Yuce.

ToxnecTBeHHBIC IPe0Opa3oBaHUA

YucnoBbie 1 OyKBeHHbIE BBIPAKEHHS

BripaxkeHue ¢ nepeMeHHOW. 3HaueHWe BhIpakeHUs. [107cTaHOBKAa BBIPAKCHUH BMECTO
NIEpPEMEHHBIX.

eibie BoIpameHUs

Crenenpb ¢ HaTypalbHBIM TOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaKEHUH,
COJIep KAINX CTETIEHU C HATYPaJIbHBIM ITOKA3aTeNEM.

OpnouneHn, MHorowieH. JlelicTBUS C OJHOWIEHAMH W MHOTOWIEHAMHU (CIIOXKEHHE,
BBIYUTAaHNE, YMHOXeHHE). DOpMyITBI COKPAIIEHHOTO YMHOXEHHUS: Pa3HOCTh KBaJ[paTOB, KBAIpaT
CYMMBI ¥ pa3HOCTH. Pa3znoskeHne MHOTOUYIEHa HA MHOXHUTENN: BEIHECEHHUE OOIIET0 MHOKHTEIS
3a CKOOKH, epynnupoeka, npumeHeHue @opmyn COKpaweHHo20 YmHodcenus. Keadpammulil
mpexujieH, pasnodceHue KeaopamHto20 mpexuieHa Ha MHONCUMeu.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Crenenp ¢ 1enbiM mokaszareneMm. [IpeoOpasoBaHue APOOHO-TMHEWHBIX BBIPAKECHUN:
CIIOKEHUE, YMHOXKEHHE, JIeNIeHUe. Aneebpauieckas Opobs. JJonycmumbie 3HAYEHUS. NePeMEeHHbIX
8 0pobHO-payuonanvusix evipaxcenusx. CokpaweHue ancedopaudeckux opobeu. Ilpusedenue
aneebpauyeckux opoodeil k obwemy 3namenamenio. leticmsus ¢ aneebpauveckumu Opoosmu:
CcllodiceHue, 8bluumanue, YMHoJceHue, oelieHue, 6036e0eHue 8 CeneHb.

IIpeobpaszosanue 8vipaddiceHull, cOOEPHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu



Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3zoBaHue BBIPAKEHHMH, COIECPIKALIMX
KBaJIpaTHbIe KOPHHU: YMHOXKEHHUE, JeJICHHUE, BBIHECEHHE MHOXUTENd H3-TI0J 3HaKa KOpHS,
BHeceHUue MHOJCUmesi N0O 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € EPEMEHHOM.

YpaBHeHus

[lonsiTne ypaBHeHHMsI W KOpHS YypaBHeHUs. [Ipedcmaeénenue o0 pagHOCUTIbLHOCMU
ypasHenuti. Obnacmov onpeodenenus ypasHenuss (001acms 00NYCMUMbIX 3HAYEHUL NePpeMEHHOl).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHelHbIX ypaBHEHUH. Jluneuinoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHelHo20 ypasHeHus. Peuwlenue nuneunvlx ypasHenuti ¢ napamempom.

KBaagpaTHoe ypaBHeHMe U €10 KOPHU

KBanpartusle ypaBHeHus. Hemnonnble KkBaapaTHble ypaBHeHUA. JIUCKpUMHHAHT
KBaJpaTHOro ypaBHeHusd. Dopmyna KOpHEHW KBaJIpaTHOrO ypaBHeHMA. Ieopema Buema.
Teopema, obpammuas meopeme Buema. Pelienue KBaJIpaTHBIX YpaBHEHH: HCIIOIb30BaHHE
bopMynbl Ul HAaXOXKACHUS KOPHEH, epaguueckuil mMemoo peulenus, pasziodceHue Ha
MHOJMCUmMenu, noobop KopHel ¢ UCnoIb308aHuem meopemsl Buema. Konuuecmeo kopweli
K8AOPAmMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OM €20 OUcKpumuHanma. buxeadpammuvie ypasnenus.
Ypasnenus, ceooumvle x nunetinvim u kéaopamuvim. Keaopammuvle ypagrnenus c napamempom.

/{poOHO-panuoOHa/IbHbIEC YPABHEHUS

Pemenue mpocredmumx ApoOHO-TMHEHHBIX YpaBHEHUH. PeuieHue OpoOHO-payuoHAIbHbIX
VPaHeHUII.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUIbHBIX NPeodpa308aHull, Memoo 3amMeHbl
nepementol, epaguueckuti memoo. Mcnonrvzosanue c0ticme QyHKYULl npu peuieHuy ypasHeHull.

IIpocmetiwue uppayuonanvHvle ypagueHus 6uoa ﬂf f (x) =a, \/f (X) = \jg (X) :

Vpasnenus euoa X" =a .Ypaenenus 6 yenvix yucnax.

Cucrembl ypaBHeHUH

YpaBHeHHE C AByMs IepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C IBYMs IEPEMEHHBIMHU.
Ipsimasn kax epaguueckas unmepnpemayus TUHENUHO20 YPAGHEHUSL C O8YMS NepPeMeHHbIMU.

ITonsTHE cucTeMbl ypaBHEHMI. Pellienne cucteMbl ypaBHEHUM.

MeTtopl peleHus: CUCTEM JIMHEHHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU: 2pagduieckull
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmembl TUHENUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Umucnossie HepaBeHCTBA. CBOWCTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBenuBOCTH
HEPaBEHCTB IIPU 3a/IaHHBIX 3HAYCHUAX [IEPEMECHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCcTBa. Oonacms onpeodenenus
Hepagencmaa (061acmes 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemenne nuHEeMHBIX HEPABEHCTB.

Keaopammnoe Hnepasencmeo u e2o pewenus. Pewenue xeaopammuvix Hepasencms:
UCNONb306aAHUE CEOUCME U 2pagura KeaoOpamudHolu QYHKYUU, Memoo UHMepEanos. 3anuce
peutenus KeaopamHo20 HepaseHCmed.

Pewenue yenvix u OpobHo-payuonanbHvlx HepageHcme MemoooM UHMEPEATLO8.

Cucrembl HepaBeHCTB

CucremMbl HEpaBEHCTB C OJHOW INEpEMEHHOW. PemieHue CUCTEM HEPaBEHCTB C OJHOU
NEPEeMEHHOI: JMHEUHBIX, Keéadpamuuix. V300paxeHHe peIIeHUs CHUCTEeMbl HEPAaBEHCTB Ha
YUCJIOBOU MPSIMOM. 3aMKMCh PEMIEHUS CUCTEMBI HEPABEHCTB.

DOyHKIUH

Iousitue pyHkuuu



JlekapToBbl ~ KOOpAMHATBI Ha IUIOCKOCTH. (DOpMHUpOBAaHME  IMPEACTABICHUNH O
METanpeMETHOM TOHATUU «KOOpAMHATh». CrnocoObl 3amaHusl (QYHKIMHA: aHAIUTUYECKUH,
rpaduueckuii, Tabnnunbiid. ['padux ¢ynkuuu. [Ipumeps! GyHKUIUH, MoydyaeMbIX B Ipolecce
MCCJICIOBAHMSI PA3IMYHBIX PEANIbHBIX MPOLIECCOB U PEIlIeHus 3a/a4. 3HaueHue (QYHKIUU B TOUKE.
CpoiicTBa (yHKIMHA: OOJACTh ONpPEACNCHHUsS, MHOXXECTBO 3HAYCHHUU, HYIH, NPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmb, TPOMEXKYTKA  BO3pacTaHus M YOBIBaHUA,
HanOoJIbIIIee M HaMMEHblIIee 3HaYeHus. VccnenqoBanue GyHKIUH 110 ee TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ynxyuu.

JluneiiHasi pyHKIHS

CpoiictBa u rpaduk nuHEWHOW (yHKIMH. YTIOBOW KOIPQPHUIMEHT MPSIMOM.
Pacnonoxenue rpaduka TMHEHHON (YHKIMU B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3 uirenTa u
cBOOOIHOTO WiieHa. Haxoocoenue Kod¢hhuyuenmos nuneunot QyHKyuu no 3a0aHHbIM YCI0BUIM:
npoxodicoeHue NpsImMou yepes 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOIHCOeHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL.

KBaaparuunas pyHkuus

CpoiictBa W rpaduk kBaapaTuuHoW GyHKIMH (mapadona). [locmpoenue cpaguxa
Kkeaopamuunot @yHkyuu no moykam. HaxoxkneHue HyJell KBagpaTUyHOW (QYHKINH,
MHOIHCECMBA 3HAYEHUT, NPOMENHCYMKOB 3HAKONOCIMOSHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHU.

OoOpaTHasi NPONOPUNOHAIBLHOCTH

k
CaoiicTBa QyHKIMU y = k v = " I'unepbomna.
X

I'pagpuku ynxuyuii. Ilpeodpaszosanue epaguka ¢ynxyuu y = f(X) 011 nocmpoenus
epaguxoe pynkyuii 6uoda y — af (kx +b)+c

N k
Tpacuicu pymicyuit y =a+————, y =~/x sy =3Ix: y=|x:

IMocaenoBaTe/IbHOCTH U POrPecCH

UYucnoBas  mociefoBaTeNbHOCTh.  [IpuMepsl  YMCIOBBIX  MOCIIEAOBATEIBHOCTEH.
beckoHeuHble  TMOCIIEAOBAaTENFHOCTH. ApH(MeTHYecKas TMporpeccus W ee  CBOMCTBa.
['eometpuueckass mporpeccusi. Dopmyra obwe2o urewa u cymmsvl N Nepevix UleHO8
apugmemuueckoul u ceomempuyeckoi npoepeccuil. Cxooauasics 2eomempuyecKkas npo2peccus.

Pelnenue TeKCTOBBIX 33124

3anaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemienue TeKCTOBBIX 3aau apudmeTndyeckuM criocooom. Mcnonb3oBanue Tabiuil, cxem,
YepTekel, Pyrux CpeCTB MPEICTaBICHIS JaHHBIX IIPU PEIICHUH 3a/1a9H.

3aga4u Ha ABHKEHHE, PA00TY H MOKYIIKH

AHanmm3 BO3MOXHBIX CUTYyalldii B3aMMHOTO PACIOJIOKEHHUS OOBEKTOB MPH UX JBHKCHHUH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IPU COBMECTHOM padoTe.

3agaum Ha YaCTH, 10JIH, IPOLEHTHI

Pemenne 3amauy Ha HaXOXKJEHUE YacTHU YHCIIA U YKCTIa MO ero 4yacTu. Pemenue 3amay Ha
NPOIICHTHI U 10JK. [IprMeHeHne TPONOPIHiA TPY PEIICHUH 3a/1a4.

Jlornuyeckue 3agaun

Pemenue noruveckux 3anad. Peuierue 102uteckux 3a0a4 ¢ noMowbio epagos, mabauy.

OcHOBHBbIE MeTO/bI pellleHUs] TEKCTOBBIX 3a/1a4: apu(PMeTHUEeCKUH, anredpandeckui,
nepebop BapuwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CraTucTHKa M TeopHs BEPOSATHOCTEH

CraTucruka

Tabnmuunoe wu rpaduyueckoe TMPEACTaBICHWE JaHHBIX, CTOJOYAThIE W KPYTOBBIC
quarpamMmbl, Tpaduku, MPUMEHEHUE auarpaMM U TpauKOB A OMHCAHUS 3aBUCUMOCTEH
peasibHbIX BENWYMH, U3BJIeUeHHEe HHpopManuu U3 TaOJML, JguarpaMM M TpaduKoB.
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OrnucaTenbHble CTATUCTHYECKHE TOKA3aTENM YHUCIOBBIX HAOOpPOB: cpemHee apupMETHIECKOe,
Meouana, HauOoIblllee M HaMMEHbIllee 3Ha4YeHHs. Mephl pacceuBaHUs: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CiyyaiiHass M3MEHYMBOCTb. VI3MEHUYMBOCTH MpU HU3MEpeHMsX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BETUUUHAX.

Cuay4aiinbie cOOBITHS

CnyuaitHple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTApHBIE CIydalHbIE COOBITHS (MCXOIIBI).
BepostHoctu  aneMeHTapHbIX CcOOBITUH. CoOOBITUS B CIY4YaHBIX OKCHEPUMEHTaX |
OJIarONPUATCTBYIONIUE dJIEMEHTApHBIE COOBITHS. BeposITHOCTH ciydallHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITUAMU. Kilaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCTIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasinenue cobovimuili ¢ nomowwvto ouazpamm Jiiepa.
Ilpomueononoscrvle codbvimus, oOveouneHue u nepeceyeHue cobvimuiul. Ilpasuno crnoocenus
eéepoamuocmeti. Cnyuatinwiti  6vloop. Ilpeocmasnenue sKcnepumenma 6 6ude oOepesa.
Hezasucumvie  cobvimus. Ymnooicenue  eeposmmnocmeii  Hezasucumuvix  coObImull.
Ilocnedosamenvhuvle Hezagucumvie ucnvimauus. llpencTaBieHue O HE3aBUCHUMBIX COOBITHAX B
YKU3HU.

Dnemenmovt KOMOUHAMOPUKU

Ilpasuno ymuooxcenus, nepecmanosky, ¢axmopuan uucia. CouemaHuss U YUCIO
couemanuti. Popmyna uucna covemanuil. Tpeyeorvnuk Ilackana. Onvimvl ¢ 6OTLWUM YUCTIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHbIX cobvimuil. Buvluucnenue eepoamuocmeti 6 ONblmMax ¢
npumenenuem KomoOuHamopuwix gopmyn. Hcneimanus bepuynnu.  Yenex u  ueyoaua.
Bepoamuocmu cobvimuti 6 cepuu ucnoimarnuti bepnynnu.

Cnyuaiinvle éenuuunsl

3Hakomcmeo co CAyHauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX
cayyaiinvlx genuyur. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odxcuoanue. Ceovicmea
Mamemamuyecko2o oxcuoanus. [lonamue o 3akone 6onvuux yucen. Mzmepenue geposmuocmeil.
Ilpumenenue 3axkona O6oMLWUX UUCEN 6 COYUONIO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUMU,
obecneyeHuu 6e30NACHOCMU HACENIeHUS. 8 UPE3BbIYAUHBIX CUMYAYUSIX.

TeMmaTnueckoe IVIAHUPOBAHUE C YKA3aHUEM KOJINYIECTBA YaC0B,
OTBOJAMMbIX HA OCBOEHHE KaKI0H TeMbI

7 kJacc
Ne | Tema KomnnuecTBo yacos KonTponbubie
paboThI
3ammanu- | Ilpose- | 3ammanu- | [Ipose-
pOBaHO JICHO poBaHO JICHO
(daxru- (bakTu-
YECKH YECKH
1 BrlIpakenusi, To)XECTBa, ypaBHEHU 22 2
2 DyHKIMK 11 1
3 CreneHs ¢ HaTypaJIbHBIM MTOKAa3aTelleM 11 1
4 MHOrouJIeHBI 17 2
5 @PopMyIIbl COKPAIIEHHOTO YMHOXKEHUS 19 2
6 CucreMbl TMHEHHBIX YPaBHEHUH 16 1
7 IToBTOpEeHmE 9 1
Bcero 105 15
8 kiace



Ne | Tema KonnuecTtBo yacos KonTponbHbie
paboThI
3ammaan- | [Ipoee- | 3ammanu- | Ilpose-
poBaHO JICHO poBaHO JICHO
(haxTu- (dhaxTu-
9eCKU 9eCKH
1 Panmonansabie 1podu 23 2
2 KBanpatHbie KOpHH 19 2
3 KBanparHble ypaBHEeHUs 21 2
4 Hepagrenctpa 20 2
5 CreneHs ¢ LiesbIM HOKa3aTeneM 11 1
6 IMoBTOpeHue 8 1
Peseps 3
Bcero 105 10
9 kJ1acc
Ne | Tema KonunuecTtBo yacos KontponbHsie
paboThI
3armtanu- | [lpoBe- | 3ammanu- | [Ipose-
pOBaHO JIEHO pOBaHO JICHO
(haktu- (bakTu-
YECKH YEeCKH
1 KBagpatnunas ¢pyHKuus 22 2
2 YpaBHeHHS 1 HEPABEHCTBA C OJTHOM 14 1
MEPEMEHHOU
3 YpaBHeHUS U HEPABEHCTBA C ABYMS 17 1
NepEMEHHBIMU
4 Apudmerrueckast 1 TeOMETpUIECcKas 15 2
HPOTPECCUH
S | DneMeHThl KOMOWHATOPUKH U TEOPUU 13 1
BEPOSATHOCTEN
6 IMoBTOpeHue 21 1
Pezeps 3
Bcero 105 8
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