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1. IlosicHUTEJIbHAA 3AIIUCKA.



PaGouast mporpamma pa3zpaboTaHa B COOTBETCTBHU C OCHOBHBIMH TIOJIOKEHUSIMU
dbenepalbHOTO  TOCYAapPCTBEHHOTO 00pa30BaTEBPHOTO CTAaHIApPTa OCHOBHOTO
obmiero oOpa3oBanusi, TpeboBaHusiMuH OCHOBHOW 00pa30BaTEIbHON MPOTPAMMBI
MBOY r. Mypmancka OOII Ne 37 m ¢ yyetoM  y4eOHO-METOJIUYECKOIO
KOMITJICKTA:

Maxapviues FO. H. Anrebpa. 7 xmacc: yueOnuk / FO. H. Maxkaperue, H. I
Munmgiok, K. . Hemkos, C. b. CyBoposa; noxa pen. C. A. TemsikoBckoro. -M.:
IIpocsemnienue, 2013
Maxapwviues FO. H. Anrebpa. 8 kmacc: yueOnuk / FO. H. Maxkapeiue, H. I
Munmgiok, K. . Hemkos, C. b. CyBoposa; noxa pen. C. A. TemsikoBckoro. -M.:
ITIpocsemienue, 2013
Maxapwviues 0. H. Anrebpa. 9 kmacc: yueOnuk / FO. H. Maxkapeiue, H. I
Munmiok, K. . Hemkos, C. b. CyBopoBa; nox pea. C. A. TensikoBckoro. -M.:
[Ipocsemenne, 2013

N3yueHnne MareMaTMKM Ha CTYINEHH OCHOBHOTO 00IIero ooOpa3oBaHus
HaIlpaBJIeHO Ha JTOCTH)KEHHE CIEAYIOMIMX LEeei:
- OBJIaJIeHHEe CHCTEMOW MaTeMaTHYE€CKUX 3HAHUW U YMEHUU, HEOOXOIUMBIX IS
NPUMEHECHUSI B TMPAKTUYECKOM NEATEIHHOCTH, M3YYCHUS CMEXKHBIX IUCHUILIMH,
MPOJIOJKEHUS 00pa30BaHUS;
- HMHTe/UIEKTyaJibHOe  pa3BUTHe, (QOPMUPOBAHUE  KAYECTB  JIMYHOCTH,
HEOOXOJUMBIX YEJIOBEKY MAJIs TOJHOLEHHOW J>XU3HM B COBPEMEHHOM OOILECTBE:
SCHOCTb W TOYHOCTHb MBICIH, KPUTHYHOCTb MBIIUICHUSI, UHTYULUS, JIOTHYECKOE
MBIIUIEHUE, 3JEMEHThl  AJITOPUTMHYECKON  KYJIbTYpbl, MNPOCTPAHCTBEHHBIX
IpeJICTaBICHUN, CHOCOOHOCTh K MPEOI0JIEHUIO TPYJHOCTEH;
- ¢opmMupoBaHHe TpeACTABJEHHI 00 HACIX M METOJaX MaTeMaTHUKH Kak
YHUBEPCAIBHOTO $I3bIKA HAYKHM W TEXHUKH, CPEACTBAa MOJCIUPOBAHUS SIBJICHUN U
IIPOLIECCOB;
- BOCINHMTAHUE KYJIbTYpbl JUYHOCTH, OTHOIICHHMS K MaTEMaTUKE KakK K 4YacTu
0O0LIEYeI0BEYECKON KYJIbTYPhl, TOHUMAHUE 3HAYUMOCTH MaTeMaTUKU ISl HAyYHO-
TEXHUYECKOTO IIporpecca.

O01Iag XapakTepUCTHKA Kypca aJareopsl B 7-9 kjaacce

B kypce anreOpbl MOXHO BBIIEIUTH CIEAYIOIIME OCHOBHBIE COJIEpPKATEIIbHbBIC
JVHUAN: apupMeTHKa; ajaredpa; pyHKUMU; BEPOATHOCTb M cTaTucTUKAa. Hapsany
C OTUM B COICPXAaHUE BKIIIOYEHBI J1BA [OIOJHUTEJBHBIX METOJOJOIMYECKUX
paszena: JJOrMKa M MHOKeCTBa; MaTeMaTuKa B MCTOPUYECKOM Pa3sBUTUM, YTO
CBSA3aHO C peaiu3alueil ueiaeil OOIIEUHTEIUVIEKTyaIbHOIO W OOILIEKYIbTYPHOTO
pa3Butus yyamuxcsa. ColepaHue KaxIaoro U3 3THUX pas3desioB pa3BOpPauMBACTCS B
COACPKATEIbHO-METOAUYECKYI0  JIMHUIO, IPOHU3BIBAIOIIYD BCE  OCHOBHBIC
COJZIEpIKATEIIbHBIC JINHUM.

[Ipu 3TOM nepBas nuHKUS — «JIOrMKa U MHOKECTBa»— CIIY>KUT LIEJIA OBJIAJICHUS
Y4aIIMMUCA HEKOTOPBIMU JJIEMEHTAMHU YHHBEPCAIBHOTO MAaTEMATHYECKOIO S3bIKA,



BTOpas — «MareMaTHKa B HCTOPUYECKOM Pa3BUTUM) - CIOCOOCTBYET CO3/IaHUIO
OOIIEKYTBTYPHOT0, TYMaHUTApPHOTO (hOHA U3YUEHUSI Kypca.

Copmepxanne nuHHUM  «ApHMeTHKa» CIyXUT 0a30il s JHajdbHEHIero
U3YYCHUS YYAIUMHUCS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO MX JIOTHUYECKOTO
MBIIUICHUS,(DOPMUPOBAHUIO YMEHHSI TOJB30BAaThCS AITOPUTMAMH, a TaKkkKe
NpUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX B TMOBCETHEBHOW >KU3HU.
Pa3BuTHe MOHATHS O YHMClIe B OCHOBHOM IIKOJIE CBS3aHO C PAalMOHAJIBHBIMH U
UpPpPALMOHAJIBHBIMA YHUCIAMH, (OPMHUPOBAHUEM MEPBUYHBIX MPEACTABICHUN O
JEHCTBUTEILHOM UYHUCIIE.

Copepxanue TUHUH «AJredpa» cocoOCTByeT (POPMUPOBAHUIO Y YUALUXCSI
MaTEMaTUYECKOro ammapara s pelleHHs 3aJad M3 pas[elioB MaTeMaTHKH,
CMEXHBIX MPEAMETOB M OKPYKAIOIIEH peaslbHOCTH. SI3bIK anreOpbl MOA4YEPKUBAET
3HaYCHUE MaTEeMaTHUKU KaK f3blKa JUIsl MOCTPOEHMS] MaTeMaTHYECKUX MOJenen
MIPOIIECCOB U SIBICHUM peallbHOTO MHpa. Pa3BUTHE alrOpUTMUYECKOTO MBIIIJICHHS,
HEOOXOJMMOTr0, B YaCTHOCTH, IS OCBOCHUSA Kypca WH()OPMATHUKH, U OBIAJCHHE
HaBbIKAMHU JIEAYKTUBHBIX PACCYKICHUW TaKKe SBISAIOTCA 3aJadaMyd HW3Y4YCHUS
anreopsl. [IpeobpazoBaHrne CUMBOJIBHBIX ()OPM BHOCHUT CIIELIM(PUUECKUI BKIIA]T B
pa3BUTHE BOOOpPAKEHMSI YyUaAIIMXCA, HMX CIOCOOHOCTEM K MaTeMaTHYeCKOMY
TBOpUYECTBY. B OCHOBHO# mIKOJIE MaTepHall TPYNIUPYETCS BOKPYT PaIlHOHATBHBIX
BBIPAKCHU M.

Conepxanue pazfena «@DyHKIMHW» HALEICHO Ha IMOJyYE€HUE HIKOJIbHUKAMU
KOHKPETHBIX 3HAaHUI O (PYHKIMM KaKk Ba)KHEHIIEeW MaTeMaTH4YeCKOW MOJAENU AJis
ONHCAaHUS W HCCIENOBAaHUS pa3HOOOpasHbIX mpoueccoB. M3yueHue 3TOro
MaTepuaiga CIOCOOCTBYET pa3BUTHIO Y YYallUXCSl YMEHHUS HCIIOJIb30BaTh
pasnuYHbIC SI3bIKM MaTeMaTHKU (CIOBECHBIM, CHUMBOJIMUECKHM, Tpaduueckuii),
BHOCHUT BKJIaJ B (POPMHUpPOBAHUE IMPEACTABICHUM O POJIM MaTEeMAaTUKU B Pa3BUTUU
IUBUIM3AIIHA U KYJIbTYPBHIL.

Paznen «BeposiTHOCTB U CTATHCTHKAY - 0053aTEIBHBIA KOMIIOHEHT IIKOJIBHOTO
00pa30BaHMsl, YCUIUBAIOUINI €ro MPUKIATHOE M MPAKTHYECKOe 3HA4YeHHEe. DTOT
MaTepuad HeoOXOAMM, TpekIe Bcero, il (HOpPMHUPOBAHHS Y yYaIIUXCS
(GYHKIIMOHATPHOW TPAMOTHOCTH - YMEHHUS BOCTIPUHUMATh U KPUTHUECKU
aHaAIIM3UPOBATh MH(POPMAIIHIO, TIPEACTABICHHYIO B Pa3NIUYHBIX (opMax, TOHUMATh
BEPOATHOCTHBI XapakTep MHOTMX pEalbHbIX 3aBHUCHUMOCTEH, MPOU3BOAUTH
npocTeiire BEpOATHOCTHBIE pacy€Thl. M3yueHne 0CHOB KOMOWHATOPUKU TTO3BOJIUT
yyalieMycsi OCYIIECTBISITh PAacCMOTPEHHE CllydaeB, Mepedop M MOACYET uucia
BapMAaHTOB, B TOM YHKCJE€ B MPOCTEHIIMX MNPUKIAAHBIX 3anadax. [lpu uszydenun
CTaTUCTUKU U BEPOSITHOCTH OOOTAIIAIOTCS MPEJCTABICHUS O COBPEMEHHOW KapTUHE
MHUpa U METOJIaX €ro McciaefoBaHusi, (popMHUpyeTcs NOHUMaHUE POJIM CTaTUCTHKU
KaK HCTOYHHMKA COIMAJIbHO 3HAYMMOW HMH(OpMAMM M 3aKJIaJbIBAlOTCS OCHOBBI
BEPOATHOCTHOCTHOTO MBIIIIJICHHUS.

MECTO YYEBHOTI'O TIPEIMETA «AJITEBPA»




B YYEBHOM IIVIAHE

VY4eOHbIil npeamer «Anredpa» BXOAUT B MPEAMETHYIO 00JacTh «MaTemaThka u
uHopMaTKa» Yy4eOHOro IUIaHA YYpexkJaeHus. YueOHwelii mian MBOY r.
Mypmancka OOILL Ne 37 Ha n3yuyeHue anreOpsl B 7-9 Kinaccax OCHOBHOM IIKOJIbI
OTBOAMT 3 y4eOHBIX yaca B HEJIEIIO B TEUCHUE KaXKAO0ro rojga ooy4yenus, Bcero 306
YacoB..

JINYHOCTHEIE, METAIIPEIMETHBIE U IIPEJIMETHBIE PE3VIBTATHI OCBOCHUS
COJIEPKAHUS Kypca anreopsul

JIMYHOCTHBIE PE3YJbTATHI:

1) BociuTaHWE POCCUHCKON TPAXKAAHCKOW WACHTHYHOCTH: MMATPUOTU3MA, YBAKCHHS
K OreuecTBy, OCO3HaHHs BKJIAJa OTEUYECTBEHHBIX YYEHBIX B Pa3BUTHE MHUPOBOMU
HayKH;

2)OTBETCTBEHHOE OTHOIICHUI0O K YYCHHIO, TOTOBHOCTh M  CIIOCOOHOCTH
oOyyJarommxcsi K CaMOpa3BUTHUIO U CaMOOOpPA30BaHMI0 Ha OCHOBE MOTHUBAIMHM K
00YyYEHHUIO ¥ TIO3HAHHUIO;

3)oco3HaHHBIN BHIOOP M MOCTPOCHUE JaJIbHEHIEeH MHIWBUAYATbHOM TPAaeKTOPUU
oOpa3zoBaHus Ha 0a3e OpPUEHTUPOBKU B MHUpe Tpodeccrit U mnpodeccuoHaTbHBIX
MPEANOYTEHUN C YY€TOM YCTOMYMBBIX MO3HABATEIbHBIX MHTEPECOB, & TaK K€ Ha
OCHOBE (hOPMHUPOBAHUS YBAXUTEJIBHOTO OTHOIICHUS K TPYAYy, Pa3BUTHE OIbITA
y4acTHs B COLIMAIBHO 3HAYUMOM TPY/IE;

4) yMeHHE KOHTPOJIMPOBAThH MPOILECC M PEe3yJbTaT y4eOHOM M MaTeMaTHYECKOM
JIeSITeIIbHOCTH;

5 )KpI/ITI/I‘-IHOCTB MBIINUJICHWA, HWHHIOHWATHUBA, HAXOAYHMBOCTb, AaKTHUBHOCTL IIPpH
PCHICHUHU MAaTCMAaTHYCCKUX 3a/1a4.

MeTanpeaMeTHbIE Pe3YJIbTAThI:

1)yMeHHE CaMOCTOSTEIIBHO ONpEACsaTh IEIH CBOEro OOY4YCHHS, CTaBHTh W
dbopmyupoBath 17151 ceOsi HOBBIE 3a7a4u B yu€0Oe, pa3BUBaTh MOTUBBI U MHTEPECHI
CBOEH MO3HABATEIbHOM JEATCILHOCTH;

2)yMEHHE COOTHOCHTH CBOM JICHCTBHUS C IUTAHHPYEMBIMH Ppe3yJIbTaTaMH,
OCYILIECTBIIITh KOHTPOJIb CBOEM JESATEIBHOCTH B MPOLECCE JTOCTHKECHUSA
pe3ynbTara, ONpeaesaTh CIOCcOObl AEHCTBUN B paMKaxX MPEJIOKEHHBIX YCIOBUN U
TpeOOBaHM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBHUH C M3MEHSIOIICHCS
CUTYyallueH;

3)yMeHHe OmnpeesaTh MOHATHS, CO3/1aBaTh 0000IIECHHS, YCTAHABINBATh aHAJIOTHH,
KJIaCCU(DHIIMPOBATh, CAMOCTOSATEIBLHO BBHIOMPATh OCHOBAHHMS W KPUTCPHUH IS
KJaccu(ukanum;



4)yMeHHE YCTaHABJIMBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3H, CTPOHMTH JIOTHICCKOE
paccykJeHue, yMO3aKiIloueHue (MHIYKTHUBHOE, AEAYKTUBHOE M MO aHAJIOTHHU) U
JIeJIaTh BBIBOJIBL;

5)pa3BI/ITI/Ie KOMIIETCHTHOCTH B 00JIAaCTH HCIIOJIb30BaHHUS I/IH(i)OpMaHI/IOHHO-
KOMMYHHKAaIIUOHHBIX TCXHOJ’IOFHﬁ;

6)nepBOHAYAIbHBIC TIPEJCTABICHUS 00 HICIX M O METOJaX MAaTeMaTHKH Kak 00
YHUBEPCAIBHOM SA3bIKE HAYKHM U TEXHHKH, O CPEACTBE MOJCIUPOBAHUS SBJICHUU U
IIPOLIECCOB;

7)yMeHue BHJIIETh MaTEMATHYCCKYIO 33]1a4y B KOHTEKCTE MPOOJIEMHON CHTyallud B
JIPYTUX JUCUUIUIMHAX, B OKPYXKAIOIICH )KU3HH;

8)yMeHue HaxoIuTh B Pa3IMYHBIX MCTOYHUKAX MHPOPMAIUIO, HEOOXOAUMYIO IS
pelIeHUs] MaTeMaTHUYeCKUX 3aJad, M MpeACTaBIsATh €€ B NOHATHOU (opme,
IPUHUMATh PEIICHWE B YCIOBUAX HEMOJHOM WIM HW30BITOYHOM, TOYHOM HIU
BEPOATHOCTHOM MH(pOpMAIHH;

9)yMeHue MOHMMATh M HCIOJb30BATh MATEMATHYECKHUE CPEACTBA HATJISTHOCTH
(rpaduku, TAOMUIBI, CXEMbl MW JAp.) I WUIOCTpallid, WHTEPIpETaIuH,

apryMEHTAIUY;

10)ymeHue BBIIBUTATH THUIIOTE3BI P PEIICHUU 33]]a4d, TOHUMATh HEOOXOIUMOCTh
UX IPOBEPKHU;

11)noHMMaHKE CYIIIHOCTH aJITOPUTMHUYECKUX MPEANUCAHUN U YMEHHE JIEHCTBOBATh
B COOTBETCTBHUH C MPEIIOKEHHBIM aJITOPUTMOM.

IIpeanMeTHbIE PE3YJbTATHI:

1) dopmupoBaHHE MPEACTABACHHN O MaTEMaTHMKE KaK O METOAE IIO3HAHMS
JIEUCTBUTEILHOCTH, MO3BOJISIIOIIEM OINMUCHIBATh M M3Yy4daTh PeajbHbIC MPOIIECCH U
SIBJICHUSI;

2) pa3BuTME YMEHUW paboTaTh C YYEOHBIM MATEMATHYECKUM TEKCTOM
(aHanM3MpoOBaTh, M3BJIEKATH HEOOXOAUMYIO0 HH(OpPMAlMIO), TOYHO U TPaMOTHO
BBIPQKAaTh CBOM MBICIM C TPUMEHEHHEM MAaTEeMaTUYECKOH TEPMHUHOJIOTHU U
CUMBOJIMKM,  MPOBOJUTh  KJIacCHU(pUKALMHM,  JIOTUYECKHME  OOOCHOBaHWUS,
JI0Ka3aTesIbCTBa MATEMATHUYECKUX YTBEP KICHHUI;

3)BnaseHue 0a30BbIM MOHSITUWHBIM  ammapaToM IO OCHOBHBIM pa3jejam
COJIep KaHUS;
4)crucreMaTHuecKue 3HaHUSI O QYHKIUSIX U UX CBOMCTBAX;

5) IMPAKTUYCCKH 3HAYUMBIC MAaTCMATHUYCCKUC YMCHHA W HABBIKH, UX IIPUMCHCHHEC K
PCHICHUIO MATCMATHYCCKUX 3a1a4, IIPCAIIOJararomec yMCHH:
- BBIIIOJIHATDH BBIYHCIICHUS C I[@ﬁCTBPITCHBHBIMI’I qucCiIaMu,



- pemaTh ypaBHECHHUSI, HEPABEHCTBA, CUCTEMbl YPAaBHCHUI 1 HEPABCHCTB;

- pemarh TEKCTOBBIE 3adaud apUPMETHIECKUM CIOCOOOM, C IOMOIIBIO
COCTABJICHHSI M PEIIICHUS] YPABHEHHM, CHCTEM ypaBHEHUIN 1 HEPABEHCTB;

- WCTOJB30BaTh AJITeOPandecKuil SI3BIK IS OTMCAHHS MPEAMETOB OKPYKAIOIIETO
MHUpa ¥ CO3aHUsI COOTBETCTBYIONIUX MaTEMaTHICCKUX MOJICTICH;

- TIPOBOJUTH MPAKTHUECKUE PACUETHI: BBIYUCICHUS C MPOIEHTAMH, BBIYMCICHHS C
YHCIIOBBIMU MIOCTICI0BATEIIHLHOCTSIMH, BBIUMCIICHHS CTaTHCTUYECKUX
XapaKTEePUCTHK, BHITIOJHEHUE MPUOINKCHHBIX BHIYHCICHUI;

- BBITIOJTHSATH TOXIECTBEHHBIC MPEOOPa30BAHMSI PAITHOHATIFHBIX BBIPAKCHUIA;

- BBITIOJTHSATH OTIEpaIK HaJl MHOKECTBAMH,

- HCCIeoBaTh QYHKIIMH U CTPOUTH UX TPadUKH;

- YATaTh W HCIOJIB30BaTh HWH(OPMAIMIO, TPEICTABICHHYIO B BHUIC TaOIHIIHI,
JarpaMMBbl(CToI04aTON U KPYTOBOM);

- pemaTh IpOoCTEHIITE KOMOMHATOPHBIC 3aa4H.

HNudopmanus 0 Koiu4ecTBe y4eOHBIX YaCOB, HA KOTOPOE paccyuTaHa padoyas
IporpaMmMa B COOTBETCTBHMH € Y4EOHBIM IJIAHOM

I'opa 00y4enus Koa-Bo Koa-Bo Bcero yacosB 3a
4acoB B yueOHBIX Y4eOHbIN rojg
He/1eJI10 HejJellb
7 xnacc (anredpa, reoMeTpusl) 5 34 170
8 kiacc (asiredpa, reoMeTpusi) 5 34 170
9 knacc (anredpa, reoMeTpusi) 5 34 170
Hroro 510
4acoB 3a Kypc
KJIaCChl Ipeamernl KoJ-Bo yacoB Ha
MATEeMATH4YEeCKOI0 | CTyleHH 00IIero
HUKJIa o0pa3zoBaHusl
7 K1accChbl Anrebpa 102
8 KJ1acChl AnreOpa 102
9 kiacchl AnreOpa 102
NTOIrO 306 yacoB

2. I[lmanupyemble pe3yJbTaThl 00y4eHus ajiredpe B 7-9 kiaccax



Anzedpauueckue ebipa)iceHus

BbhInyCKHMK HAYYHUTCH:

- OIepUpOBaTh TMOHATUAMHU "TOXKIECTBO", "TOXIECTBEHHOE IpeoOpa3zoBaHue",
pemaTh 3a7a4u, cojeprkaniiue OyKkBeHHbIE JaHHbIE, padoTaTh ¢ hopMyliaMu;

- ONEPUPOBATH MOHATUAMHU "KBAJAPATHBIN KOPEHB'", IPUMEHSTh €r0 B BHIYMCICHUSIX;
- BBINOJIHATH NPEOOpa30BaHUE BBIPAKEHUM, COACPIKAIIMX CTENEHU C IICJIBIMU
MOKa3aTeJIIMU U KBaJpaTHbIE KOPHHU;

- BBINIOJIHATH TOXACCTBEHHBIE MPEOOpPA30BaHMS PAlMOHAIBHBIX BBIPAKEHUU Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U are0pandecKuMu Apoosimu;

- BBIMIOJIHSITH Pa3JI0’KEHUE MHOTOUJICHOB HA MHOKHUTEJIH.

BLIHyCKHHK MOJIYYUT BOZMOKHOCTD:

- BBINOJIHATH MHOTOIIArOBbIE MpPeoOpa30BaHUsl PAIMOHAIBHBIX BBIPAKEHUH,
MPUMEHSIS IIUPOKHUI HA0Op c11OcOO0B U MTPUEMOB;

- IPUMEHATH TOXKJIECTBEHHBIC TTPEOOPA30BAHUS ISl PEIICHUS 3a7ad U3 Pa3IMIHBIX
pas3zenoB Kypca.

Ypasnenusn

BbInyCKHMK HAYYMTCH:

- pemarb OCHOBHBIE BHUJbl PAIMOHAIBHBIX YPAaBHEHUW C OJHOW NEPEMEHHOU,
CUCTEMBI IBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU;

- IOHUMATh YPAaBHEHHUE KAK BAXKHEHIIYI0 MATEMAaTUYECKYIO MOJENb JJIsI ONMCAHUS
U W3Y4YEHUs pa3HOOOpa3HBIX pEaNbHBIX CHUTYAllMil, pelaTh TEKCTOBbIE 3aJauu
anreOpanyeckuM MeTOJIOM;

- TMPUMEHATHh TrpaduyecKue TMPEACTABICHUS [Js HUCCIENAOBAHMUS YpPaBHEHUU,
VCCIICIOBAHUS U PELICHUS CUCTEM YPAaBHEHUH C ABYMS IIEPEMEHHBIMMU.

BbINyCKHMK IOJIy4YUT BO3MOKHOCTD:

- OBJIQJETh CHELUAIBHBIMUA ITPUEMAMU PEIICHHS] YPAaBHEHUI U CUCTEM ypaBHEHMIA,
YBEPEHHO NMPUMEHSTH anmnapaT ypaBHEHUN AJI PELIeHUs] pa3HOOOpa3HbIX 3a7au U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, IPAKTUKH;

- IPUMEHSATH TpauuecKue NpeCTaBICHUs A1 UCCIAEAOBaHUS YpaBHEHUN, CUCTEM
ypaBHEHUH, coJiepKallluX OyKBEHHbIE KO3(PPUIIUEHTHI.

Hepasencmea

BbInyCKHUK HAy4YHTCH:

- IOHUMAaTb TEPMUHOJIOTUIO U CUMBOJIMKY, CBSA3aHHBIE C OTHOLIEHUEM HEPABEHCTBA,
CBOWCTBA YHCJIOBBIX HEPABEHCTB;

- peliarh JIMHEHHbIC HEPABEHCTBA C OJHOM NEPEMEHHOUW U UX CUCTEMBI; peIlaTh
KBaJIpaTHbIE HEPABEHCTBA C ONOPOil Ha IrpaduuecKre NpeCTaBICHNUS;

- IIPUMEHATH amnmapar HEPAaBEHCTBA [UIA PELICHUS 3aJay UX Pa3jIuyHbIX Pa3leioB

Kypca.



BbInyCKHMK MOJYYUT BO3MOKHOCTD:

- OCBOUTH pa3HOOOpa3Hble MNPUEMBI JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO
NPUMEHSATH alapaT HEPABEHCTB ISl PELICHHs] Pa3sHOOOPA3HBIX MATEMATHYECKHX
3a]1a4, 3a7a4 U3 CMEXHBIX IPEIMETOB U IPAKTUKH;

- IPUMEHSATH rpauuecKre MPeACTaBICHUS ISl UCCIEA0BaHUS HEPABEHCTB, CUCTEM
HEPABEHCTB, COJIEPKALINX OYKBEHHBIE KOO(PPUIIUECHTHI.

Yucnosvie mHoxcecmea

BbInyCKHUK HAYYHTCS:

- MOHUMAaTh TEPMHHOJIOTHUIO U CHUMBOJIMKY, CBS3aHHBIE C MOHITHEM MHOXECTBA,
BBITOJIHATD oreparuu Haj MHO>KECTBaMU;
- HCII0JIb30BaTh HaYaJIbHBIE MIPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEIL.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

- pa3BUBATh MPEICTABICHUE O MHOXKECTBAX;

- pa3BUBAaTh MPEJICTABICHUE O YHUCJIE W YHUCIOBBIX CUCTEMax OT HATYPaJIbHBIX JI0
JEHCTBUTEITHLHBIX YUCEIT;, O POJIM BBIUMCICHUHN B IPAKTHKE,

- pa3BHBaTh W YIIIyOWTh 3HAHUS O JCCATUIHOW 3aMMCH JACHCTBUTEIBHBIX UYHCET
(mepuoauyYecKue U HETIEPUOIUUYECKUE APOOH).

Dyukuyuu

BbInyCKHMK HAY4YHUTCH:

- TOHMMaThb W HCHOJB30BaTh (YHKIMOHAJIbHBIE TOHATHS, S3bIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYEHUS);

- CTPOUTH TpapUKU 3JIEMEHTAPHBIX (YHKIUN, HCCIEIOBATh CBOMCTBA YMCIOBBIX
(GyHKUMI Ha OCHOBE U3YyYEHHUSI OBEICHUS UX TPa(UKOB;

- MMOHUMAaTh (PYHKIHUIO KaK BaXHEHIIYI0 MAaTeMAaTHUYECKYI0 MOJENb ISl ONUCAHUs
MPOLIECCOB U SBJICHUM OKPYKAIOUIEro MUpa, NPUMEHSITh (QYHKIHMOHATIBHBIM SI3bIK
JUISL ONTMCAHMSI U MCCIIEIOBAHUSI 3aBUCUMOCTEN MEXy PU3NUECKUMU BEINYMHAMY;

- IIOHUMaTh M  HCIOJb30BaTh  S3bIK  IIOCJIEOBAaTEIbHOCTEW  (TEpPMMHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

- TNPUMEHATH (OPMYJbI, CBsI3aHHBIE C apUPMETHUYECKOW M TIeOMETPUUECKON
IPOrpeccUsiMU, M ammapar, c(HOpMHUPOBAHHBIA MPU W3YYEHUHU IPYTHX pPa3ielioB
Kypca, K peLIEHHUIO 33a4, B TOM YHCJIE C KOHTEKCTOM U3 PEANbHON KU3HH.

BbINyCKHHUK MOJIyYUT BO3MOKHOCTh:

- TIPOBOJUTH MCCJICIOBAHUS, CBS3aHHBIE C M3YYEHHUEM CBOWCTB (DYHKIIUM, B TOM
YHCJIe ¢ UCTI0JIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE I'papMKOB M3YUYEHHBIX (DYHKIIUN
CTOUTH 00Jiee CJIOXKHBbIE TpaduKH (KyCOUHO-3aJJaHHbIe, C "BBIKOJIOTHIMU'" TOUKAMU U
T. IL.);

- HUCIOJIb30BaTh (YHKUMOHAIbHBIE NPEJCTAaBICHUS W CBOMCTBA (PYHKIMH st
pEILICHUSI MATEMATUYECKUX 33/1a4 U3 PA3JIMYHBIX PA3/IEIIOB KypcCa;



- pematb KOMOMHUPOBAHHBIE 3a/1a4H C IPUMEHEHHEM (POPMYJI N-TO YJeHA U CyMMBI
N TEepBBIX WIEHOB apU(METUUYECKOW U T€OMETPUYECKON MPOTPECCHil, MPUMEHSS
IIPY OTOM annapaTr ypaBHEHUN U HEPABEHCTB;

- TMOHUMAaTh apU(PMETHUECKYI0 W TEOMETPHUECKYIO MpOrpeccur Kak (QyHKUIUU
HATYpaJIbHOTO apryMEHTA; CBSI3bIBaTh apU(METHUECKYIO MTPOTPECCUI0 C JTUMHEHHBIM
POCTOM, TEOMETPUYECKYIO - C SKCIIOHCHIIMAIBHBIM POCTOM.

nemenmol HPUKTIAOHOUL MAMEMAMUKU

BbINyCKHUK HAYYHUTCSH:

- ACIIOJIb30BaTh B XOJE€ PEILICHUS 3a7a4 dJIEMEHTapHbIC IPEACTABICHHUS, CBSI3aHHbBIC
¢ NpUOTMHKEHHBIMU 3HAYCHUSIMU BEJIMYUWH;

- UCTIOJB30BaTh MPOCTEUIINE CIIOCOOBI MPEACTABICHUS U aHAM3a CTATUCTUUYECKUX
JTaHHBIX;

- HAXOJIUTh OTHOCUTEIBHYIO YaCTOTY ¥ BEPOSITHOCTh CIYy4aifHOTO COOBITHS,

- peliatb KOMOMHATOPHBIC 3aJa4yd Ha HAXOXJCHHE 4YHcClIa OOBEKTOB WIIU
KOMOHWHAITUH.

BbINyCKHMK MOJYYUT BO3MOKHOCTb:

- IIOHATH, YTO YHCJIOBBIC JTaHHBIC, KOTOPHIE MCIOJB3YIOTCA Ul XapaKTEpUCTUKU
OOBEKTOB OKPYXKAIOIIEr0 MHUPA, SIBISIOTCS MPEUMYLIECTBEHHO NPUOIMKEHHBIMU,
YTO M0 3alMCH NPUONMKEHHBIX 3HAUEHUH, COAEpKaIlUXCs B MH(POPMAIMOHHBIX
UCTOYHHUKAX, MOKHO CYIUTh O IOTPEIIHOCTU NPUOIMKEHUS

- TIOHATb, YTO MOTPEIIHOCTh PE3yJIbTaTa BBIUUCICHUM JOKHA ObITh COM3MEPUMA C
IIOIPEIIHOCTHI0 UCXOAHBIX JAaHHBIX;

- [pUOOpecTH TepBOHAYAJBHBIA OMNBIT OpraHu3alMud cOopa JaHHBIX IPH
IPOBEICHUH OIMpoca OOIIECTBEHHOINO MHEHUS, OCYIIECTBISATh MX aHAJuU3,
MPEACTABIIATH PE3YJIbTAThl ONIPOCA B BUAE TaOIUIIbI, AUATPAMMBI;

- MpUOOPECTH ONBIT MPOBEACHUS CIyYalHBIX SKCHEPUMEHTOB, B TOM YHUCIE C
ITOMOIIBI0 KOMITBIOTEPHOTO MOAEIUPOBAHUS, UHTEPIIPETALMN UX PE3YIIBTATOB;

- HAYYUTHCS HEKOTOPBIM CIEUATbHBIM MPUEMaM PEIICHHUS] KOMOMHATOPHBIX 33]1a4.

3. Coneprkanue y4eOHOro nmpeamera ajareopa
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KJIACChI

7 kjaacc

8 ki1acce

9 kjaacc

Ha3Banmue
pa3nena/
Conep:kanue

APUPMETUKA

PanmnonanabHbI€e
qucaa.

Koopnunartnas mpsimast.
N3o0paxxkeHue yucen TOUYKaMu
KOOPJIMHATHOW MPSMOI.
YHucoBbie MPOMEXKYTKH.

Pacmmpenne MmaoxecTBa
HATypaJIbHBIX YUCE 10
MHOYECTBA LIEJNbIX.
MHoskecTBa HETBIX YUCEI 10
MHO>KECTBA pallIOHAJIbHBIX.
PanmonanbpHOE YnCIIO KaK

m
OTHOIIICHUE — , TIE
n

m — 1eNoe YHucIo, N —
HaTypanbHoe. CTeIeHsb C
LETIBIM [TOKA3aTeNieM.

JleiicTBUTEIbHBIE
quca.

KBanpaTHblii KOpeHb U3
ymcia. [lonsatue 06
HppaIMOHAIFHOM YHCIIE.
HppaunoHaibHOCTE YucCia U
HECOU3MEPHUMOCTh CTOPOHHI U
JMaroHaNIM KBajpaTa.
Jecatudnble npuOIMKEHUS
HPPaOHATIBHBIX YHCEL.
MHO0€eCTBO 1EUCTBUTENBHBIX
YHCe; IPECTaBICHAE
JCHCTBUTENHHBIX YHCEI
0ECKOHEUHBIMH ACCATHIHBIMHU
npo6sivu. CpaBHeHHE
JEHCTBUTEIBHBIX YHCEI.

Kopenb TpeTbeii cTeneHu.
3anuch KOpHEH ¢ TOMOIIIBIO
CTeTIeH!

¢ IpoOHBIM MOKA3aTEeJIEM.

HU3mepenus,
NpuOINKeHU,
OLICHKH

Pa3meps1 00bEKTOB
OKpY>KaroIero Mupa (ot
3JIEMEHTApPHBIX YaCTUL] 10
Bcenennoit),
JUINTENIFHOCTH MPOIIECCOB B
OKpY’KaloIIeM MHUpeE.
Brinenenne MHOXHTEIS —
CTEIICHH JIECATH B 3alIUCH
yucna. [Tpnbmmxénnoe
3HAYEHHE BEJIMYHMHBI,
TOYHOCTb NTPUOIIVKEHNS.
IIpukuaka u oueHka
pe3yabTaTOB BBIUUCIICHUI.

AJITEBPA

AuredOpanyeckue
BBIPasKeHHU S

BykBeHHBIE BBIpaXEeHMS
(BBIpaKEHUS C
nepeMeHHbIMH). YncnoBoe
3HaYeHue OYKBEHHOT'O
BeIpaxkeHusl. [loncrtaHoBKa
BBIPa)KEHHUI BMECTO
MIEPEMEHHBIX.

[IpeoOpazoBanue OyKBEHHBIX

BBIPO)KEHUM HAa OCHOBE
CBOKCTB apu(pMETHICCKUX
nericTtuii. PaBeHCTBO
OYKBEHHBIX BBIPOKCHHM.
ToxnectBo. CTeneHs ¢

JomycTumMele 3HaUeHUS
TIEPEMEHHBIX.
Anrebpandeckast IpoOb.
OCHOBHOE CBOMCTBO
anreOpanveckou

npobu. Cioxenue,
BBIYHTAaHUE, YMHOKCHUE,
JIeJICHUE alTre0pandecKux
npobeit. CTerneHs ¢ IeNbIM
[I0Ka3aTeNeM U €€
CBOMCTBA.

PanmonansHbIe BRIpaXXEHUS
1 UX MpeoOpa3oBaHMUs.

Kopenp MHOrouneHa.
KBagpatHblil Tpéxunen;
pa3IokKeHNE KBaIPaTHOTO
TpEXUIIEHA HA MHOXKUTEIIH.
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HaTypaJlbHbIM [TOKa3aTeNneM U
e€ cpoiicTBa. OMHOWICHHI U
MHOTOWIeHbI. CTEIeHb
mHorowieHa. Ciioxxenue,
BBIYUTAHUE, YMHOKCHUC
MHOTOYWICHOB. DOopMyIIBI
COKPAIIEHHOI0 YMHOKCHMUS:
KBaJpaT CyMMEBI B KBaJIpaT
pasHoctu. Popmyna
Pa3HOCTH KBaJIpaToB.
[IpeobpazoBanme 11€7I0T0
BBIPQYKCHUSI B MHOTOYJICH.
PasnoxxeHue MHOTOUWICHOB Ha
MHOKUTENA. MHOTOUJIEHBI C
OJIHOM NIEPEMEHHOMU

JlokazaTeabCTBO TOXKISCTB.

KBanpaTHbie KOpHH.
CsoiicTBa
apuPMETHICCKUX
KBaJIpaTHBIX KOPHEW U UX
MIPUMEHEHUE K
peoOpa30BaHUIO
YHCIIOBBIX BBIPAKECHUH 1
BBIYHCIICHHSIM.

YpaBHenust YpaBHEHUE ¢ OAHOU KBanpatnoe ypaBHeHue: Pemenue ypaBHeHuid,
nepemeHHoU. Kopens ypas- (hopmyna KopHei CBOJSIIMXCS K JINHEUHBIM U
HeHus. CBOMCTBA YHCIIOBBIX | KBaJpPaTHOTO YPABHEHUSI. KBaapaTHbIM. [Iprmepsl
paBeHCTB. PABHOCWIIBHOCTh Teopema Bueta. Pemuenue | pemieHus ypaBHEHUMI
YPaBHEHMUIA. IpoOHO-paOHATBHBIX TpeTheN U YETBEPTOMI
JIuneliHoe ypaBHEHUE. YpaBHEHUH. CTEIEHEN.

Cucrema ypaBHeHUi ¢ ByMs1 | PelieHue TeKCTOBBIX 3a7a4 | PerieHne TeKCTOBBIX 3aa4
MepeMEHHBIMHU. anredpanvecKuM anreOpanyecKum
PaBHOCMIIBHOCTB CIIO0COOOM. Croco0oM.
CUCTEM. YpaBHEHHE C ABYMs I'padmkn mpocrewmx
TIEPEMEHHBIMH. HEJIMHEMHBIX YPaBHEHUM:
JluneliHoe ypaBHEHUE napaboJia, runepooia,
C IByMs IIEpEMEHHBIMH, OKPYXHOCTb.
MIPUMEpPHI PeIIeHUs I'paduueckas
YpaBHEHUI B LIETBIX MHTEpIIpeTalus CHCTEM
yrciax.CucreMsl JIBYX YpaBHEHUH C IBYyMS
JMHEMHBIX  ypaBHEHUH C MIEPEMEHHBIMH.
IBYMS MIePEeMEHHBIMU;
pelleHne MOJCTaHOBKOM U
CJIOKEHUEM. [Tpumepsr
perieHus CUCTEM
HEJIMHEHHBIX YpPaBHEHUU C
JBYMsI IEPEMEHHBIMH.
PerreHne TeKCTOBBIX 3a71a4
anreOpanveckuM CrocoOoMm.
JlexapToBBI KOOPAMHATEI HA
iockocTH. I'paduueckas
WHTEPIIpeTals ypaBHEHHS C
JBYMsI IEPEMEHHBIMH.
I'padux nunEHOTO
YpaBHEHUS C IByMsI
[IEPEMEHHBIMU; YIIIOBOI
KO3 PHULMEHT TPSAMOH;
YCJIOBHE NapajlIEIbHOCTH
MPSIMBIX.
HepagBencrna. UYucnoBsle HEpAaBEHCTBA U KBanparHble HepaBeHCTBa.

HX CBOICTBA.
HepaseHnctBo ¢ ogHOM
IIEPEMEHHOM.
PaBHOCUIIBHOCTH
HepaBeHCTB. JIuHeiHbIe
HEpPABEHCTBA C OJTHOM
nepeMeHHoi. Cuctemsl
HEPaBEHCTB C OTHOU

CuctemMbl HEPaBEHCTB C
OJIHOM TIEPEMEHHOM.
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| MIEPEMEHHOI

OYHKIINHU

OcHoBHbBIE 3aBHCHMOCTH MY
IMOHSITHS pesinunHamu. [lonsTue
¢ynkunu. Obnactp
OTIpe/IeTICHHSI 1 MHOXKECTBO
3HaYeHUH (PyHKIINH.
CriocoObl 3aaHust QyHKIHH.
I'padux pynxmuu. CBolicTa
(hyHKIHIA, ©X 0TOOpakeHne
Ha rpaduke. [Ipumepsr
rpadMKOB 3aBUCHMOCTEH,
OTpaXKaIOIINX peabHbIC
MIPOIIECCHI.
YucJjioBble @YHKIWH, ONKCHIBAIOIINE DyYHKIWH, OTIMCHIBAIOIINE Kpanparuunas GpyHkuus, eé
QyHKuHH MPSMYIO TPONIOPIHMOHANBHBIE | 0OpaTHYIO rpaduK U CBOHCTBA.
3aBUCHMOCTH, UX TPaQUKA U | MIPOTIOPIIHOHATILHBIE y= 3{/;
cBOlCTBA. JInHElHas 3aBUCUMOCTH, UX rpaduKu y=|x|
Gyukiws, eé rpaduk u U CBOWCTBA. '
CBOHCTBA I'paduku byakmit y = \/;
CreneHHble QYHKIIMA C
HaTypalbHBIMU
noka3aTelsIMHi 2 1 3, uX
rpadWKu ¥ CBOMCTBA
Yucsosbie [NonsiTHE YKCIIOBOM TIOCITE-
OCJIeA0BATEJIbHO JIOBaTEILHOCTHU. 3a/laHue
CTH MOCIIEA0BATEIEHOCTH
PEKyppeHTHOH PopMyInoi u
¢dhopMyJI0#i N-ro YiieHa.
Apudmernueckas u
reoMeTpHYecKas
nporpeccuu. opmysisl N-
O WieHa apupMETHIECKON
Y T€OMETPUIECKON
MPOTPECCHii, CyMMBI
MEPBBIX N-X YJICHOB.
N3ob6paxenne 4ieHOB
apudmeTndecKon
Y TEOMETPUYECKOM
Mporpeccuii TouKaMu
KOOPJMHATHOM MIIOCKOCTH.
JIuHeHbIN 1
3KCIOHEHIIUAJIBHBIA POCT.
C11o’KHbIE TPOLEHTBHI.
BEPOSTHOCTBb U CTATUCTHUKA
OnucarejbHas Craructuueckue Cbop w®  TpyHmUpoOBKa
CTATHCTUKA XapakTepUCTUKU Habopa CTaTUCTUYECKUX  JIaHHBIX.
JAaHHBIX: CpeIHee apudme- Harnannoe npencraBiieHue
TUYeCKOoe, MeInaHa, CTaTHCTUYECKOM
HanOoJbIllee U HAUMEHbIee | HHPOPMALIUH.
3HAYEHMs], pa3Max. [IpencraBienne OaHHBIX B
[Ipencrasnenne o BHIE TaONWI, JIUarpamw,
BBEIOOPOYHOM HCCIIEIOBAaHUN | TPaUKOB. CrayuaiiHas
HM3MEHYMBOCTD.
Cayuaiinble [MonsiTHE O Cilyyaii-
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coonITHSA

HOM OIIBITE U CIy4YalHOM

BEPOSITHOCTH COOBITHH. Yacrorta
CIIy4aifHOTO COOBITHSI.
CratucTudeckuii ToAXoa K
MOHSITUIO BEPOSITHOCTH.
BepositHOCTH
MTPOTHUBOIIOIOKHBIX
coObrtrii. HezaBucumblie
COOBITHS. Y MHOXXCHHE
BEPOATHOCTEM.
JlocToBepHbIE U
HEBO3MOKHBIC COOBITHSI.
PaBHOBO3MOKHOCTH
coOprruii. Kitaccnueckoe
ONpeNIeICHUE BEPOITHOCTH
KomOunaropuka. Pemenne koMOMHATOPHBIX
3a7a4 mepedopom
BapHaHTOB.
KomObunaropHoe npaBuiio
YMHOXCHHS.
[IepecTanoBku
U (akTopual.
JIOTUKA U MHOKXECTBA
Teoperuko- MHOKeCTBO, 3IEMEHT
MHOKECTBCHHBIE MHOXECTBA. 3aJJaHHe
OHSITHSL. MHOECTB TIEPEUNCICHUEM
JJIEMEHTOB,
XapaKTEPUCTHIECKUM
cBoiictBoM. CTaHapTHBIE
0003HaYEHUS YHUCIOBBIX
MHOKecTB. [lycTtoe
MHOECTBO H €T0
o0o03HaYeHNE.
IToaMHOXeECTBO.
OObeauHeHne U
TepECeYCHNE MHOKECTB,
Pa3HOCTh MHOKECTB.
NnnrocTpauust OTHOLIEHUHA
MEXTy MHOXECTBAMH C
ITOMOIIIBIO THarpaMm
Olinepa — BenHa.
JJ1eMEeHTBI ITonsitue o paBHocwibHOCTH, | [loHSITHE O [TonsTue o
JIOTUKH CJICIOBAaHUH, PaBHOCHIILHOCTH, PaBHOCHIIHBHOCTH,
yIOTpeOJICHNE JIOTUIECKIX CJICIOBaHUH, CJIeIOBaHHH,
CBSI30K €Cal ..., MO ..., 8 MOM | YIIOTPEOIIEHUE JIOTHYECKUX | YIIOTPEOJICHUE JIOTHYECKUX
U MOJILKO 8 MOM clyae, CBS30K eciau .., MO .., 6 | CBA3OK eciu .., Mo .., 8

JJIOTHYCCKUE CBA3KU U, UTU

mom U MmMOIbKO 6 MmMOoM
cnyuae, TOTUYECKUE CBS3KU
U, U

moM U MOAbKO 6 MmMOM
cayuae, JOTUUYECKUE CBSI3KU
u, U

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUH

Hctopus hopMupoBaHuUst
[IOHATUS YKUCIIA:
HATypalbHbIC YHCIA,
IpoOH, HEMOCTATOYHOCTh
paIMOHATBHBIX YHCENT IS

3anaua Jleonapao
[Muzanckoro (OubdoHaTIM)
0 KPOJIMKAX, YUCIIa
dubdonauyu. 3agayda o
IIaXMaTHOM JOCKE.
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reOMETPUUYECKUX U3MEPEHUH,
UppanroHaIbHbIC YHCIA.
CrapuHHBIE CHCTEMBI
3anucH gncen. pobu B
Basunone, Erunte, Pume.
OTKpBITHE NECATUYHBIX
npo6eii. CtapuHHBIC
cuctemsl Mep. [ecstnunsie
OpoOu 1 MeTprUecKast
cucrema mep. [losiBnenue
OTPHUIATETHFHBIX YUCEI

u Hyis. JI. Maraunkwii. JI.
Oiinep 3apoxaeHue anreOpbl
B HeZlpaxX apudMETHKH. AJl-
Xopesmu. Poxxnienne
OykBeHHOU cuMBoJIKH. 1.
®epma, ©. Buer, P. [lekapr.
HUcropus Bonpoca o
HaXOXAeHUH (GopMys KOpHEit
anredpanvecKkux ypaBHEHUH,
HEpa3peurmnMocTh B
paaukanax ypaBHEHUI
CTereHu, 00JIb-

el yetbipéx. H. TapTainss,
Jx. Kapnano, H. X. AbGens,
3. l'anya.

Nzobperenmne merona
KOOPJMHAT, TIO3BOJISFOIIETO
MIepPEBOJUTH
reoMeTpuyecKkue 00bEeKTH Ha
sI3bIK anreOpel. P. JlekapT u
I1. ®epma. [Ipumepst
Pa3IMYHBIX CHCTEM
KOOPJIMHAT Ha TJIOCKOCTH.

Ucrtoku Teopun
BEPOATHOCTEN: CTPAXOBOE
JIeIio, a3apTHbIE Urpsl. 11
®epma u b. ITackans. S.
Bepnymu. A. H.
Kommoropos.

TemaTnveckoe IIIAHUPOBAHUE
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7 kJjacc

HaumenoBanue pa3nenon
A TEM

Coneprxanne y4eOHOTO
Marepuaia

Komn-Bo
4acoB

XapaKkTepucTUKa OCHOBHBIX
BUJIOB JICATEIBHOCTH
yueHuKa(Ha ypoBHE Y4eOHBIX
JIeACTBHUIA)

I'naBa 1. BeipaxeHnus,

TOK/I€CTBA, YPABHEHHUS

22

1

Bripaxkenus

2

IIpeoOpazoBanue
BBIPAKECHNN

YpaBHEHUS C OTHOU
[IEPEMEHHOU

CTaTUCTUUYECKHUE
XapaKTEPUCTUKH

KoHTposbHbIe paboThI

Haxoauts 3HaueHMs YUCIOBBIX
BBIpaXEHUH, a TaKkKe

BBIP@)KEHUH C IEPEMEHHBIMU IIPU
YKa3aHHBIX 3HAYEHUAX
nepeMeHHbIX. Mcnonb30BaTh
3HAKU >, <, 2, <, YUTaTh U
COCTaBIIATh IBOMHBIE
HEPaBEHCTBA.

BrinonHsaTs npocreiiime
peoOpa30BaHUsl BEIPAKEHUH:
MPUBOJIUTH MOJOOHEIC ClIaraeMble,
PacKpbIBaTh CKOOKH B CyMME WIIH
Pa3HOCTHU BBIPAKECHUU.

Penrath ypaBHeHUs BHaa ax = b
NPH Pa3INYHbIX 3HAYCHHUSX ¢ U D,
a TaK)Ke HECJIOKHBIE YPAaBHEHHS,
cBosuecs K HuM. Mcrons3oBathb
anmnapatr ypaBHeHUH JJIs peLIeHHS
TEKCTOBBIX 33/1a4,
HMHTEPIPETHPOBATh pe3ynbTar. Mc-
[I0JIB30BAaTh IIPOCTEHIIINE
CTaTHCTUYECKHE XapaKTePUCTUKU
(cpennee apudmernveckoe,
pasmax, MoJia, MeinaHa) s
aHanM3a psijaa JaHHbBIX B
HECJIOXKHBIX CUTYaLUsIX

I'napa II. ®yHkuun

11

OYHKIUU U UX TpaQuKu

Jluneninas QyHKIMSA

KoHTposnbsHbIe paboTh

Bbruucnsath 3Ha4eHUS PYHKIUH,
3aJ]aHHOW (OPMYJIION,

COCTaBJIATH TAaOIUIIBI 3HAUCHUI
¢ynxun. [o rpadhuky pyHKIIN
HaXOJIUTh 3HaUeHUE (DYHKUUH T10
W3BECTHOMY 3HAYCHHUIO apTyMEHTa
U pemaTth 00paTHyIo 3agaqy.
Crpouts rpaduxu npsMon
MPOTIOPIMOHAITEHOCTH U
JTMHEHHON QYHKIMH, OMTUCHIBATH
CBOWCTBA 3THX (YHKIHH.
[ToHUMaTh, KaK BIUSET 3HAK

ko3¢ ¢unuenra K va
pacroyioxXeHne B KOOPAUHATHON
TUIOCKOCTH rpaduka QyHKIKHN ) =
kx, rme K # 0, Kak 3aBUCHT OT
3HaYe-

Huii K 1 b B3aumHoe
pacronioxenne rpahuKkoB JBYX
Gbyukimit Buga y = kx + b,
Wntepnperuposats rpadu-

KH PEabHBIX 3aBUCUMOCTEH,
OITUCHIBAEMBIX (pOpMYyNIa-MHU BHIA
y=kx,tnek#0my=kx+b
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I'naga III. Ctenens ¢ HATYPaJIbHBIM 11 BEIMHUCIATE SHAUCHWS BRIDAKCHHH
T T BUJIA d , TJIe @ —TIPOU3BOJIBHOE
YHCII0, N — HATYpAJIbHOE YHCIIO,
1 | CTenens u eé cBOMCTBA 4 YCTHO ¥ IUCHbMEHHO, a TAKXKE C
MOMOIIIBIO KaJIbKYJISATOPA.
2 | OnHOUNEHE! 6 dDopMynnpOBaT“L, 3alKCBhIBaTh B
CHMBOJIMYECKOU popme u
3 | KouTposbHble pa6oTbl 1 000CHOBBIBATh CBOMCTBA CTEIICHU
C HATypaJIbHBIM TIOKA3aTeNIeM.
[IprMeHsTh CBOMCTBA CTENICHU NS
npeoOpa30BaHUs BEIPAKCHUH.
BBINOIHATS yMHOKEHHE
OJTHOWICHOB M BO3BEICHHE
OJIHOYJICHOB B CTEIICHb.
Ctpouts rpaduxn GyHKIHiL y = X°
uy=x% PemzaTL rpa(bnqsecxn
ypaBHeHHs x” = KX + b, X” = kx + b,
rie K u b — Hekotopeie uncna
I'masa IV. MHOro4/ieHsl 17 3aruchIBaTh MHOTOUICH B
CTaHAApPTHOM BHUJC, OIIPCACIIATH
1 CymMa 1 pa3HOCTh 3 CTETIIEHb MHOTOUYJIEHA. BBINOIHATE
CJIOKCHHE U BBIYNTAHHUEC
MHOTO9JICHOB MHOI'O4JICHOB, YMHOXCHUE
OJIHOYJICHA HA MHOTOUJICH H
2 | ITpousseieHue OHOUWICHA S MHOTOYICHa Ha MHOTOYWICH. BbI-
N MHOTO- MOJIHATH Pa3JI0KEHUE MHOTO
qJIeHa YIEHOB Ha MHOXXUTEJIU, UCTIOJIb3YS
BBIHECCHHE MHOXKHUTEIIS 32 CKOOKH
3 | IlpousBenenue 7 1 C1I0co0 TPYIIHPOBKH.
IIpumeHsTh neicTBUS C
MHOTO9JICHOB MHOTOWICHAMH TIPH PELICHHN
pa3HOOOpa3HbIX 33134, B
4 | KoHTpoJsibHBIE PabOThI 2 4ACTHOCTH TpH pemmeHI
TEKCTOBBIX 33/1a4 C HOMOIIBIO
YpaBHEHUI.
I'naBa V. ®opmy.Jibl COKPAIIEHHOT O 19 HokasbiBaTh CpaBeUIMBOCTD
YMHOKeHHUS] (hopMyIT COKpaIEHHOTO
YMHOKEHUSI, IPUMEHSITh UX B
1 | KBaspar cyMMBI ¥ KBaapar 5 NpeobpasOBAHMAX LEIIbIX
BbIpa’)XCHUU B MHOT'OYJICHEI, a
Pa3sHOCTH TAKXXE TSI Pa3I0KEHUS
MHOTO4YJICHOB HAa MHOKHUTEJIH.
2 | Pa3HOCTH KBapaToB. 6 Ucrionb30BaTh pasiinyHble
CymMma 1 pa3HOCTh KyOOB NPeoOPa3OBAHKS LEITbIX
BBIPKCHUI TIPU PELICHUN
3 | IIpeobOpaszoBanue 1EIbIX 6 DDRCHHI TIPH peLie
ypaBHEHHH, I0KA3aTEILCTBE
BBIpAKCHHUHA TOXJIECTB, B 3a/la4ax Ha
JIeITMMOCTb, B BEIYMCIICHUH
4 KOHTpOJ'IBHBIC paGOTBI 2 3HAYEHUN HEKOTOPBIX BBIPAKECHUN
C MOMOIIBIO KAJIBKYJISITOPA
I'naBa VI. CucremMbl JIMHEHHbIX YPABHEHUH 16 Onpenienats, ABseTes I napa
YHCeN peICHUEM JITAHHOTO
1 | JIuneiiHble ypaBHEHUS C 5 YPABHEHHS C JBYMsI )
JBYMSI IEPEMEHHBIMA U HX nepeMeHHbIMU. Haxonute myTém
nepedopa membie pericHus
CUCTEMBI JIMHEWHOT 0 ypaBHEHUS
2 | Pemtenne cucremM 10 ¢ 1ByMs iepeMeHHbIMI. CTPOUTH

rpaduK ypaBHEHHUS
ax+by=c,taea#0wum b £0.

17




JIMHEWHBIX YPaBHEHUN

Permate rpaduyeckum
CIOCOOOM CHCTEMBI TMHEHHBIX
YpaBHEHUH C JABYMS
nepeMeHHbIMU. [IpUMEHSITh
CHoco0 MOACTAaHOBKH U CIIOCO0
CJIO’KEHHUSI TTPU PELICHUH CHCTEM
JIMHENUHBIX YpaBHEHUM C IByMS
NepeMEeHHBIMU. Peniath TeKCTOBbIC
3aJauu, UCTIONB3Ys B KaUeCTBE
anreOpanvecKoi Mo-

JIEJIU CUCTEMY YPaBHEHHM.
WnTepnpeTnpoBaTh pe3ynbTar,
MOJYYCHHBIN TIPH PEIICHUN
CUCTEMBI

KoHTposbHbIE pabOThI

IloBTOpEeHHe

HToroBbie KOHTPOJIbHBIC
paboThI( MOTYroaue, rojm)

TemaTnveckoe IIIAHUPOBAHUE

8 Kiacc
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HaunmenoBanue paznenoB u | ComepxaHue yueOHOTO Koin-Bo XapaKTepucTUKa OCHOBHBIX
TeM MaTepuasia 4acoB BUJIOB JICATEIBHOCTH
y4eHHKa(Ha YPOBHE YUCOHBIX
JIEHCTBHIA )
I'nasa 1. PaninonajibHbie 1poou 23 PopMyIIMpOBATH OCHOBHOE
CBOMCTBO paliMoOHaIbHOU
1 | PannoHanbHbIe IpoOU U 5 APOOH ¥ IPUMEHSATE €ro JULs
o npeoOpa3oBaHus APOOEH.
HX CBOUCTBA Bremonaars CJIOKCHHUC,
o BBIYUTAHUEC, YMHOXKCHUE U
2 CyMMa 1 PasHOCTb Hp06eH 7 JISIICHUE PallMOHATBHBIX IPOOCH,
a TaKxKe BO3BEJCHUE POOH B
3 HpOI/I3BeI[eHI/Ie A 9aCTHOC 10 CTCIEHb. BRITOTHATE pa3In4YHbIC
I[p06el71 npeoOpa30BaHUs PAITIOHATBHBIX
BI:Ipa)KeHI/II‘/'I, JOKa3bIBaTh
4 | KoHtposbHble pabOThI 1 TOXK/IECTBA. 3HATH CBOHCTBA
K
by y =— ,rae K#0, u
X
YMETh CTPOUTH €€ TpaduK.
Ucnonb3oBaTth
KOMITIBIOTEP IJId UCCIICAOBAHUA
MOJIO’KEHUS TpaduKa B
KOOp,Z[PIHaTHOﬁ INIOCKOCTH B
3aBUCHUMOCTH OT K
I'mapa II. KBagpaTHbie KopHH 19 IpuBouTh NpuMeEps!
palluOHaJIbHBIX U
5 | JleicTBUTEIbHBIC YHCIIA 2 MPPALMOHATBHBIX THCEI.
Haxonuth 3HaueHus
6 ApI/I(i)MeTI/IquKI/If/'I 4 apuQMeTHIeCKUX KBaIPATHBIX
KBATDATHDIN KODEHE KOpHEH, UCOIb3Ys IpU
Ap p HEOOXOJIUMOCTH KAIBKYJISITOP.
< Jloka3bIBaTh TEOPEMBI O KOPHE U3
7 CaoricTa 4 MPOM3BEIEHUS U Apo0H,
apu(PpMETUIECKOTO roxnectso \Ja? ¥
KBaJpaTHOTO KOPHS ’
o IIPUMCHSATH UX B
8 IIpumenenne cBOHCTB 8 MpeoOpa3oBaHUAX BEIPAKEHUH.
apu(PpMETUIECKOTO OcB00OXKIaTHCS OT
KBaJIPaTHOI'O KOPHS MPPaIOHATLHOCTH B
9 | KoHTposibHEIE PabOTHI 1 3HAMEHATENIAX ApOOei Busia

a . a
NPRNPEN
BBIHOCHTH MHOXHTEIH 32
3HAK KOPHS U BHOCUTb
MHOXKHUTEJb TI0]1 3HAK KOPHSI.
Hcronb30BaTh KBaJipaTHbIE KOPHU
JUISL BBIPQ)KSHHUS TIEPEMEHHBIX H3
reOMETPHUYCCKUX U (DU3NUSCKUX
¢dopmyit. Ctpouth rpaduk
GyHKIMH Y = \/; u

WUTIOCTPUPOBATH Ha rpaduke eé
CBOIICTBA.
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I'nasa II1. KBagpaTHble ypaBHeHHs

21

10

KBangpaTHoe ypaBHEHUE 1
€ro KOpHH

11

11

JpoGHbIe panmoHaIbHbIE
ypaBHEHUS

12

KoHTposbHbIE pabOThI

Pewate kBanpaTHble ypaBHEHUS.
Haxonuts nogdopom KopHH
KBaJpaTHOTO YPaBHCHUS,
HCIIONb3Ysl TeopeMy Buera.
Hccnenosatps kBajpaTHbIE
YpaBHEHUS MO AUCKPUMUHAHTY U
kodurmenTam. Pemats
IpoOHBIE

paloHaNbHbIe YpaBHEHUS, CBOSA
pelLIeHUE TaKUX YPAaBHEHUH K
PELICHUIO JIMHEWHBIX U
KBaJIpaTHBIX YpaBHEHUH C
MOCIEAYIOUINM UCKITIOYEHHEM
MIOCTOPOHHUX

KOpHe. PemaTe TekcTOBBIE
3aJ]a4M, UCTIONb3Ys KBaJIpaTHbIE U
JIpOOHBIE YPaBHEHUS

I'naBa IV. HepaBeHncrs

a

20

13

YucnoBble HEPABEHCTBA U
UX CBOMCTBA

14

HepasencrBa ¢ ogHou
MIEPEMEHHOU U
X CUCTEMBI

10

15

KoHTposnbHbIE pabOThI

DopMyIHpPOBaTh U JOKA3BIBATh
CBOIICTBA YHCIIOBBIX HEPABEHCTB.
Ucnonp3oBathk annapar
HEPABEHCTB AJISI OLICHKU
MOTPEIIHOCTH ¥ TOUHOCTH
npubmmkenust. Haxoaute
nepecedeHne U 00beTUHEHIE
MHOJKECTB, B YaCTHOCTH
YHICIIOBBIX TPOMEXYTKOB. PemaTh
JIMHENHbIE HepaBeHCTBA. PemaTh
CUCTEMBI

JIUHEMHBIX HEPABEHCTB, B TOM
YHClie TAKUX, KOTOPbIE 3aI1CaHbl
B BUJIE IBOMHBIX HEPABEHCTB

I'nmaBa V. CteneHs ¢ HeJbIM MOKa3aTrejeM.
DJIEMEHTBI CTATHCTUKH.

11

16

CrteneHs ¢ 1EIbIM
moKaz3aTeJieM U €€
CBOUCTBA

17

DJ1eMEeHThI CTATUCTHUKHU

18

KoHTposnbHbie paboThI

3HaTh ONpEeNICHUE U CBOICTBA
CTETEeHH C IeJTBIM [TOKa3aTeNIeM.
IIpuMeHsTh CBOMCTBA CTENEHU C
LENBIM [T0Ka3aTeIeM MIpH
BBITIOJTHEHUN BBIYUCIICHUH U
MPeoOpa30BaHUM BBIPAYKCHHUIA.
Hcnonp3oBaTh 3an1ch YMCen

B CTaHJApPTHOM BHJE AJIA
BBIP@XEHHS U COTTOCTABIEHHUS
pa3mMepoB 00bEKTOB,
JUTUTEIBHOCTH NPOLIECCOB B
OKpY’KaroIeM MHpe.
IIpuBoaUTE IpUMEPHI
penpe3eHTaTUBHON U HEpeTIpe-
3€HTaTUBHOW BHIOOPKH.
N3Bnekats nndopmanmio u3
TaOJIHI YaCTOT ¥ OPTaHU30BHIBATH
UHPOPMALIUIO

B BUJIe TaOJINI] 9aCTOT, CTPOUTH
WHTEPBAJIbHBIN PAI.
Hcnonp3oBaTh HarnsgHOE
MIPEICTABIEHNE CTATUCTHYECKOM
WHPOPMAITUK B BUJIE CTOJIOUATHIX
U KPYT'OBBIX

Juarpamm, OJIUTOHOB,

TECTOTPaMM

IToBTOpEHME
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19 | UToroBbie KOHTPOJIbHBIE 2
paboThI ( MOIYroAUE, TON)

TemaTnveckoe IIIAHUPOBAHUE

9 kacc

21




HaumenoBanue pa3nenos
A TEM

Coneprxanne y4eOHOTO
Marepuaia

Komn-Bo
4acoB

XapakTepucTUKa OCHOBHBIX
BUJIOB JI€ATEIHLHOCTH
ydeHHKa(Ha ypOBHE YIEOHBIX
JIEHCTBUI )

I'napa I. KBaapaTuunas pyHkuus

22

1

OYHKIIMU U UX CBOMCTBA

2

KBagpaTHbiil TpéxuneH

KBagpatnunas GyHkmus u
e€ rpaduk

Crenennast pyHKITHUS.
Kopens N-ii crenenn

KoHTposibHbIE pabOTHI

Brraucnsath 3Ha4eHUST QYHKIHH,
3a/laHHON (hOPMYJIIOii,a TaKKe
IBYMsI 1 TpeMs (opMyTIaMHu.
OnwuceiBaTh CBOHCTBA PYHKIUIA Ha
OCHOBE MX TpauvecKoro npej-
cTaBieHus. VIHTeppeTHpoBaTh
rpad UKy peaabHbBIX
3aBucumocteil. [TokassiBaTh
CXEMAaTHYECKH IOJIOKEHUE Ha
KOOPJIMHAT HOM MIIOCKOCTH
rpaukoB GyHKIwMiA y = ax®, y =
ax’ +n,y =a (x—m)% Crpouts
rpaduk GyHkEn y = ax? + bx + ¢,
YMETb yKa3bIBaTh KOOPJUHATEI
BEpLIMHBI apaboIbl, €€ 0ch
CUMMETPHUH, HaIIpaBIIEHUE BETBEH
napaboutsl. M300paxats
cxemaTtniecku rpaduk GpyHKuum Yy
= X" ¢ 4éTHBIM ¥ HEYETHBIM .
ITonumaTe cMbICI 3anKcel BUia

Ya,Aawr. ., rae a -nexoropoe
yucno. MiMeTs npeacraBieHue o

HaxO0JIEHUU KOPHEU N-i1 CTeneHn
C IOMOUIBIO KAJIBKYJISITOpa

I'naBa II. YpaBHeHus1 1 HEpaBEeHCTBA

C O/THOI MepeMeHHOM

14

YpaBHEHUS ¢ OTHOMN
MIEPEMEHHOU

Hepasencrsa ¢ onHOM
IIEPEMEHHOU

KontposnbHbie paboTh

Pewiate ypaBHeHUs TpeTbed U
YETBEPTOU CTENEHU C TTIOMOIIIBIO
Pa3IOKEHUs] HA MHOXHUTEIH U
BBEJICHUS BCTIOMOTaTENIBHBIX
MIEPEMEHHBIX, B YACTHOCTH PElIaTh
OMKBaJIpaTHBIC YPABHEHHSI.
Pemats npoOHbIE panioHaIbHbIE
YPaBHEHUS, CBOJS UX K LIEJIBIM
YPABHEHUSM C MOCIEAYOLIEH
MPOBEPKOI KOpHEH.

Pemiate HepaBeHCTBa BTOPOM
CTETICHH, UCTIOJNB3Ys TpadUueCKue
npencraBieHus. Vcmnonb30BaTh
METOJI UHTEPBAJIOB AJIsl PELICHUS
HECJIOKHBIX PAllHOHAIBHBIX
HEPaBEHCTB.

I'nasa I1l. YpaBHeHus u HepaBeHCTBA
¢ ABYMS IepeMEeHHbIMH

17

YpaBHEHUS C IBYMS
MEPEMEHHBIMU U UX
CUCTEMBI

10

Crpouts rpaduku ypaBHEHHI C
JBYMSI IEPEMEHHBIMH B
MIPOCTEHIINX CIydastx, Koraa
rpaduKOM SIBIISIETCS TIpsSIMasi,
napabosna, runepoona,
OKpY>KHOCTb. ICriob30BaTh UX
JUTst rpa)MIeCcKOro PerieHUs
CHCTEM ypaBHEHUH C IBYyMs
[IEpEMEHHBIMU.

Pemats criocoOoM 1oJCTaHOBKU
CUCTEMEI JIByX YPaBHEHHI C ABYMS
NIEPEMEHHBIMH, B KOTOPBIX OJTHO
ypaBHEHHE NEPBOI CTEIEHU, a

22




JIpyroe — BTOPOM CTEIECHHU.
Pemiate TekcTOBBIE 3a0a4H,
HCIIOJIB3Ys B KAUeCTBE
anredpanvecKkoil MOAEIN CUCTEMY
YpPaBHEHUI BTOPOU CTENIEHU C
JIByMS TIEPEMEHHBIMU;, PEIIaTh
COCTaBJICHHYIO CHCTEMY,
HHTEPIPETUPOBATh PE3YJIbTaT.

HepasenctBa ¢ nByms
nepeMEHHBIMU
U UX CUCTEMBbI

KonTponbubie paboTh

I'naBa IV. Apudpmernuyeckas
1 reOMeTPHYeCKasi IPOrpeccuu

15

Apudmernueckas
Mporpeccust

I'eomerpuueckas
MpOrpeccus

KoHTposibHbIE pabOTHI

[IpumeHsTh HHOCKCHBIE
0003Ha4YEHNUS IS WICHOB I10-
cienoBarenbHocTeN. IIpuBOIUTE
IPUMEPHI 3aJaHUS
oCIIeI0BaTeNbHOCTEN (hopMyIIOn
N-ro 4jieHa U pEKypPEHTHON
¢dhopmynoit. BerBoauts ¢opmyiist N-
ro 4ieHa apuPMETHIECKON
MIPOTPECCUH 1 TEOMETPUIECKOM
MIPOrPECCUH, CYMMBI IIEPBBIX N
YICHOB apU(METHIECKON U
FEOMETPUUYECKON IPOrpeccuid,
pemaTh 3a7auu ¢ UCMOJIb30BaHUEM
3Tux opmyi. JlokasbiBaTh
XapaKTepUCTUIECKOE CBOUCTBO
apudmeTnyeckor u
FeOMETPUYECKOH IIPOrPECCUi.
Pemrats 3a1aun Ha CIIOKHBIE
MIPOLICHTHI, HCIIOTB3YS

py HeOOXOIMMOCTH KaJIbKYJISITOP

I'naBa V. JyieMeHTBI KOMOMHATOPUKH
U TEOPUU BEPOSITHOCTEH

13

DNeMEHTHI
KOMOWHATOPUKHU

HauanbHbie cBENEHUS 13
TEOPUU BEPOSATHOCTEN

BerinosHuTh epedop Beex
BO3MOJKHBIX BaPHAHTOB JJIS
riepecué€Ta 0ObEKTOB U
koMOuHanui. [TpumensTh pa
BHJIO KOMOMHATOPHOTO
yMHOXeHus. PacriozHaBaTh 3a1aun
Ha BBIYHCIICHUE YHUCIIa
MEePEeCTaHOBOK, Pa3MeIIeHUH,
COYETaHUI U IPUMEHSTH CO-
OTBETCTBYIOIINE (POPMYIIBI.
BrrymcnsaTh 4acToTy Ciy4aifHOTO
coObITHs. OLIeHUBAaTh BEPOSITHOCTh
CIIy4aifHOTO COOBITHS C TIOMOLIBIO
4aCTOThI, YCTAHOBJIEHHOU
ONBITHBIM TTyTéM. Haxoauts
BEPOSITHOCTD CIIyYaHOTO COOBITHS
Ha OCHOBE KJIACCHYECKOTO
OTIpeIeTICHHS BEPOSITHOCTH.
[IpuBOIUTH IPUMEPHI
JIOCTOBEPHBIX M HEBO3MOXKHBIX
coOBITHH

KoHnTtposibHble paboThI

IloBTOpEeHue
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HToroseie KOHTPOJIbHBIE
paboTHI ( TOTyToIUe, TON)
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