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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA O0ECNEeYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcsi HAyYHbIX MPEACTABICHUM O TIPOUCXOXKJIEHUU U CYIIHOCTH
anredpanuecknux aoOCTpakiuii, croco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(bOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUIEHUS, HEOOXOAMMBIX
JUIs aJanTaldd B COBPEMEHHOM Iu¢poBoM obmectBe. M3yduenue anredpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JACHCTBHUA, BBIBOABI, (POPMYyIHpPOBATH
yTBepkeHus. OcBoeHHe Kypca anreOpbpl 0OecrneurnBaeT pPa3BUTHE JIOTMYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojaracT 3HAYUTEIBHBIN 00BEM CaMOCTOSTENbHOU
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYTMMH €ro JUHMSIMH. B Xone u3yuyeHHs Kypca OOydyaroluMcsl MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTUYECKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYalOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOW MJis
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOIO OOIIEro 00pa3zoBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AJIreOpandecKue BhIPAKECHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYHNUPYETCS BOKPYT  PalMOHAIBHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMUYECKOIO MBILUIEHUS, HEOOXOAMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON TMHUM HAIIEJIEHO HA TOJIyYEHHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepUu3yeTcs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO almapaTa W CBSI3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTe€MaTH4eCcKOro MojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWJia HUX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W ydaT UX
npuMeHeHuto. Tem campiM anreOpa 3aHUMAeT OJHO U3 BEIYIIMX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKIIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



B kypc yrmyOneHHOro wu3y4yeHHs anreOphl BKJIIOYEH  pas3jieln
«BeposTHOCTD U CTaTUCTUKAY.

B coBpeMeHHOM HHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK ¢ TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX pOJIM B 0Opa3oBaHUM, HEOOXOOUMOM Ka)XJOMy 4eloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a30oBasi OATOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTUKH, Takas TMOJArOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(ecCuOHATBbHON Kaphephl.

Kaxxapiil 4yenoBek MOCTOSHHO NPUHUMAET PELIEHUS] HA OCHOBE UMEIOILIUXCS Y
Hero naHHbIX. /{151 000CHOBAaHHOTO MPUHATHS PEUICHHS B yCIOBUSX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOATHOCTHOE M CTATHUCTUYECKOE MBIIUIEHHE. VIMEHHO MO3TOMY BO3HHUKIIA
HEO0XO0UMOCTh (POPMHUPOBATH y 00yUaroUMXCsd (PYHKIIMOHAIBHYIO IPAMOTHOCTb,
BKIIIOUAIONITYI0 B ceOsi yMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3HPOBAThH
uHpOpMAIMIO,  TPEACTABICHHYI0 B  pa3iuuHbiX  ¢opMax, TMOHHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOILECCOB W 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IPHUHLIMIIAMU cOopa, aHaiau3a u
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M rocyIapcTBa
npuoOuiaeT oOydarmmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3alMH Iepedopa M Mmojacyéra 4yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MaTeMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOSITHOCTH O0OOTaIlalOTCsl MPEJICTABICHUS OOYyYaroluXcsi O COBPEMEHHOU
KapTHHE MHpa M METOJax €ro HCCielOoBaHUus, (pOpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSI.

B cooTBeTcTBUMU ¢ AaHHBIMHU IENISIMU B CTPYKTYpE MPOTpamMMbl yueOHOTO
Kypca «BeposSTHOCTh M CTAaTHCTHKa» OCHOBHOIO o0O0miero oOpa3oBaHUs Ha
yIrIyOIE€HHOM YPOBHE BBIIEICHBI CIEAYIOIIME COJEP’KATEIbHO-METOUUECKHE
auaun: «IIpencraBieHune qaHHBIX M OMHMcCAaTeNIbHAs CTaTUCTUKA», «BeposSTHOCTHY,
«3JneMeHThl KOMOMHATOpUKNY», «BBegaenue B Teopuro rpado», «MHOKECTBaY,
«Jlorukay.

Copnepxxanue nunuu «lIpencraBieHne NTaHHBIX U ONMUCATENbHAS CTATUCTUKA»
CIIy’)KUT OCHOBOH 1751 (OpPMHUPOBAHMUS HABBHIKOB PAOOTHI C HMH(OpMAIME: OT
YTeHUs] W MHTEpIpeTaudd HHPOpMAIUHU, MpPeACTaBICHHOW B TaOiHMIaxX, Ha
auarpaMMmax W rpadukax, g0 cOopa, MpeACTaBICHUS M aHald3a JaHHBIX C



WCIIOJIb30BAHUEM CTAaTUCTUYECKUX XAapPAKTEPUCTUK CPEJHUX W PACCEUBAHMAL.
Pabortass ¢ nmaHHBIMH, OOy4aloluecss ydarcs CYHUTHIBATh M HHTEPIPETHPOBATH
JIAaHHBIC, BBIABUTaTh, apryMEHTHUPOBATh M KPUTUKOBATh IPOCTEMIIME THUIIOTE3BI,
Pa3MBIIUIATh HaJl (paKTOpamH, BBI3BIBAIOIIMMH HW3MEHUYMBOCTb, U OIEHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYMHBI U IPOLIECCHI.

NHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIUW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
W3YUYEHHS] TEOPUU BEPOSITHOCTEH. bonbloe 3HAYEHHE HMEKT NPaKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJUTCSA KaK Mepa MIpaBIONOA00us CIIydailHOTrO
coObitus. [lpm wu3ydyeHnu y4yeOHOro Kypca oOydarluecs 3HAKOMSTCA C
MPOCTEUIIIMMHA ~ METOJIAMU  BBIYMCIICHUSI  BEPOATHOCTEM B CIIyYalHBIX
JKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AIIEMEHTAPHBIMU UCXO0/IaMU,
BEPOATHOCTHBIMU 3aKOHaMH, MO3BOJISIOLIMMHU CTaBUTh U peliarh 0oJiee CIOXKHbIE
3amaud. B ydeOHBIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYallHBIX
BEJINYMHAX U UX YUCIIOBBIX XapAKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHOKE€CTBAMU U OCHOBHBIMHU OIIEPALIMSIMUA HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
OpUMEphl MPUMEHEHUsS TpaoOB U FIEMEHTOB TEOPHUH MHOXKECTB JJISl PELCHUS
3a/lay, a TAaKKe HMCIOJb30BaHUS B JAPYTUX MATEMAaTHYECKUX KypcaxX M Y4eOHBIX
npeaMeTax.

Ha usyuenue kypca orBoautcs 510 gacos : B 7 kiacce — 170 gacoB (4 yaca B
Hezeno), B 8 kimacce — 170 gacoB (4 vaca B Henento), B 9 kiacce — 170 gacoB (4
yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Paunonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekCcTOBBIX 3a7a4d apuMeTHUecKUM crocoboM. Pemienue 3amau u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TIpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHple 4ncia. YETHble M HedyETHbIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpiuit o0mumii 1eauTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxIeCTBEHHbIE TPEOOPA30BAHMS ANTreOpaAnueCKIX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAaHUE, YMHOKEHUE M JieleHrue MHoroujeHoB. [IpeoOpa3zoBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIBYX BBIPD@XKECHHUM, NPOU3BEIACHUE PA3HOCTH U CYMMBbI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHI.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTP ypaBHEHWH. YPaBHEHUE  Kak
MaTeMaTH4YECKasi MOJAEIb PEAIbBHOW CUTYallNH.



JIuneliHOE ypaBHEHME C OIHOM INEPEMEHHOU. YHCIIO KOPHEN JIMHEMHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['papuk TMHEWHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema JByX JHMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KOOpAMHAT. AOcmucca UM OpJAuHATa TOYKU Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejneneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu Y = |X|. Kycouno-3aganubie QyHKIIHN.

BeposiTHOCTH M CTATHCTHKA

[TpencraBieHne AaHHBIX B BHUAE TaOJMI, AMArpaMM. 3arOJIHEHUE TaOJMIL,
YTEHUE U TOCTPOEHUE CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX JUATPAMM.
Yrenne rpaukoB peasibHbIX IMpolieccoB. M3Bneduenne nupopmanuu U3 auarpamm
¥ TaOJIMII, UCIIOJIb30BaHNE U UHTEPIPETAlUs JAHHBIX.

OnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HamOoJIblIeE W HauWMEHbIlee 3HAYCHMs, KBAPTUIM, CpPEIHEE TapMOHUYECKOE,
CpellHee TapMOHUYECKOE YUCIIOBBIX JIAHHBIX.

[Ipumepsl cilydalHOM HM3MEHYMBOCTH IPU HU3MEPEHUAX, B MacCOBOM
IPOM3BOJCTBE, TEHACHIMH U CilydailHble KoyieOaHUs, TPYNIUPOBKA JaHHBIX,
NPEACTABICHUE CIYYalHOW HM3MEHYMBOCTH C IIOMOILIBIO JAHarpaMM, 4YacTOTbI
3HAYEHUM, CTATUCTUYECKAsT YCTOUYUBOCTb.

I'pad, Bepumna, pedbpo. Crenenp BepuMHbl. Yuciao pébep u cymMmapHas
creneHb BepiuH. [lonsatue o cBs3ubIX rpadax. [Iytu B rpadax. llenn u nuxibl.
Oo6xon rpada (sinepoB myTh). [lonsarue o0 opueHTupoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbIO TpadoB.



VT1BepkaeHuss M BbiCKazbiBaHUs. OTpULIaHWE YTBEPKICHUS, YCIOBHBIC
YTBEPXKIEHUS, OOpaTHble M PABHOCHWIIbHBIC YTBEPXKACHUSA, HEOOXOIUMBIE W
JIOCTaTOYHBIEC YCIIOBUS, CBOMCTBA M NMPU3HAKU. [[pOTHBOMNOIIOKHBIE YTBEPKIACHUS,
JI0Ka3aTEIbCTBA OT MPOTUBHOTO.

CnyyaliHbI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh U
4acToTa CliydalHOro coObITUA. Poib  MaJlOBEpOATHBIX U MPAKTHUYECKHU
JIOCTOBEPHBIX COOBITUI B IPUPOJIE M B OOIICCTRE.

8 KVIACC

Yucsia ¥ BbIYMCICHUS

KBaaparHbie KOpHU. Apu(METHUECKHI KBaJApaTHBI KOPEHb U €r0 CBOMCTBA.
[loHaTne wuppanvoHaIbHOrO yucia. J(elcTBUS € HWppauuMOHAIBHBIMUA YHUCIaMHU.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHE UPPALMOHAIBHBIX
qucel.

[IpencraBieHnss O pACIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJIbHBIX, LEIbIX, PANMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
guces. YucaoBble IPOMEKYTKHU.

HevictBust ¢ ocrtatkamu. Ocrtatku crteneHen. lIpuMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/a4.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
OKpyaromeM Mupe. CTaHIapTHBIM BUJ YHUCIIA.

AuredpanvyecKue BbIPpAKEHUA

Anrebpanyeckas aApoOb. JlomycTuMble 3HAUYEHUS TEPEMEHHBIX B APOOHO-
pallMOHANIbHBIX  BbIpaKEeHUsIX. OCHOBHOE CBOWMCTBO ajreOpanyecko Jpoou.
CnoxxeHue, BBIYUTAHUE, YMHOXXEHUE U JEJICHHE alreOpanyeckux Jpooei.
Brinenenue menoi yactu aaredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXneCTBEHHbIE npeoOpa3oBaHus
pallMOHAIIbHBIX BBIPAXKEHUH.

JonycTuMble 3HAaY€HHsS] TEPEMEHHBIX B  BBIPAKEHUAX, COAEPIKAIIMX
apupMeTHYecKue KBaJpaTHble KOpPHH. TOXXIECTBEHHbIE MpeoOpa3OBaHMS
BBIPKEHUIM, COIEPKAIINX apu(hMETUIECKUE KBAPATHBIE KOPHH.

Cremenp C T1eMbIM TOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanme
BBIPAKEHUM, COAEPIKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpaTtHoe ypaBHeHune. @opMmyna KOpHEW KBagpaTHOTO YpaBHEHMS.
KosmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHEHUs. Teopema Buera.
VYpaBHeHUs1, CBOJMMbICE K JIMHEHMHBIM YpPAaBHEHUSM WM K KBaJPATHBIM



ypaBHeHUAM. KBagpaTHOE ypaBHEHHE C mapameTpoM. Perenne TeKCTOBBIX 3a/1a4 ¢
MOMOIIIBIO KBAJIPATHBIX YPABHEHUH.

JpoOHO-paninoHaNbHble  ypaBHEHUs. PemieHue  1poOHO-paIoHaIBHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3ajad C IMOMOIINBIO JPOOHO-pAIlMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YpaBHEHHUM ¢ IByMs IEPEMEHHBIMHU.

YucnoBble HepaBeHCTBA. CBOMCTBA YUCIIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioKeHUe
U YMHOXKECHHE YHUCJIOBBIX HepaBeHCTB. OILICHUBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsATHE O pelIeHMH HEPAaBEeHCTBA C OJHOW NEpPeMEHHOM. MHOXKECTBO
peneHnii HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Peuiennie TMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTHU
JUHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM. PemieHue TEKCTOBBIX 3aJa4 C
MTOMOIIBIO INHEMHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOyHKIUU

OO0uacTh onpeaeneHysi 1 MHOXKECTBO 3HaueHU (GyHKunHu. CriocoObl 3a1aHus
bynkuumii. ['padux dynkuun. Utenue coicTB dhyHkuuu mno e€ rpaduxy. [Ipumepsr
rpadukoB GYyHKINMA, OTPAXKAIOIIUX PEaTbHBIE MPOIECCHI.

Jluneitnass Qynkuus. DyHKIUM, ONKUCHIBAIOIIME TPSIMYI0O U OOpaTHYIO
MPOTNIOPLIMOHANIBHBIEC 3aBUCUMOCTH, X IpauKHu.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
Kycouno-3a1annpie GyHKIIUU.

BeposiTHOCTH M CTATHCTUKA

MHO0XeCcTBO M MOAMHOXKECTBO. [IpuMepbl MHOKECTB B OKpY>KAIOIIEM MHUpE.
[lepeceuenne u oObearHEHHME MHOXKeCTB. [luarpammbl Oiinepa. Yuciosbie
MHOXeCTBa. [IpuMepbl MHOXECTB U3 KypCOB aiureOpbl HW T'C€OMETPHHU.
[lepeuncnenre 371€MEHTOB MHOXKECTB C IMOMOILbIO OPTaHW30BaHHOTO Nepebopa u
npaBuia yMHOKeHUs. Dopmyiia BKIIOUEHUS-UCKITIOUEHUS.

DneMeHTapHble CcOObITUS. BeposTHOCTH cCiiydalHBIX COOBITUM. ONBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU. CiydallHbINA BHIOOD.

N3mepeHue paccerBaHUs YUCIOBOTO MaccuBa. Jlucmepcusi u cTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOro Habopa. CBoiicTBa IUCIEPCUU U CTAHIAPTHOTO
OTKJIOHEHHUA. /narpaMmbl paccenBaHMs ABYX HaOIIOJaeMbIX BelUuuH. JIuHelHas
CBSA3b HA IMarpaMMe pacCEHBaHUS.

HepeBo. JlepeBo caydaitHoro »skcrepuMmenTa. (CBoiCTBa  JAEpEBbEB:
€IMHCTBEHHOCTH MYTH, CBSI3b MEXKy YHUCIIOM BEPIIMH U gucioM peoep. [lonstue o
IUIOCKUX rpadax. Pemenne 3agad ¢ mOMOIIbIO 1€PEBHEB.



Jlornueckue coro3sl «» n «MJIN». CBsA3b MEXy JOTHYECKUMU COIO3aMH U
onepaursMH HaJl MHOKECTBaMU. VICIIoJIb30BaHUE JIOTHYECKUX COIO30B B aireope.

CnyvaliHple  COOBITHSI KaKk  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHI.
[TpoTtuBonoIOX)HBIE cOOBITUSA. Omnepaunu HaJ coObITUAMU. DopMysa CIOKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOKECHUSA BEPOSATHOCTEH. YcnoBHas BEPOATHOCTb.
[IpencraBiieHne Ciy4alHOTO JKCIIEpUMEHTAa B BHUIE JAepeBa. HeszaBucnumbie
COOBITHS.

9 KITIACC

Yucsia ¥ BbIYMCICHUS

Kopenp nN-i1 cremenn u ero cBoicrtBa. CTeneHb C pPalMOHAIBHBIM
II0Ka3aTelieM U €€ CBOMCTBA.

AaredpanyecKue BbIPpAKEHUSA

ToxecTBeHHbIE TPeoOpa30BaHUsl BBIPAXKEHUI, COAEP)KAIUX KOPEHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0OPa30BaHUS BBIPAXKEHHM, COAEPKAUX CTEIEHb C
PaLMOHAJIBHBIM II0KA3aTEIIEM.

KBagparaeii tpéxuneH. KopHu kBaapatHoro tpéxuwieHa. Pasznoxenue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIH.

YpaBHeHHS U HEPABEHCTBA

bukBaaparasle ypaBHeHUs. [IpuMepbl TPUMEHEHUN METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKoro MeToja MNpU pPELIECHUU
ypaBHEHU 3-i1 1 4-1 CTENEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pewenne crucrem ypaBHEHHI ¢ IBYMsI TIEPEMEHHBIMU. Pelienre npocTenmmx
CHUCTEM HEJIMHEWHBIX ypaBHEHHWH C IByMs TmepeMeHHbIMH. ['paduueckuit meron
pELICHUs] CUCTEMBI HEJIMHEHMHBIX ypaBHEHMI C JAByMsl nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMS I[EPEMEHHBIMU KaK MOJEIb PEeaJbHOU
CUTYyalUU.

Yucnosble HepaBeHCTBA. PellieHne JTMHENHBIX HEPABEHCTB. [[oka3aTenbcTBo
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM IEpeMEHHOM. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpBajoB. MeTO/l UHTEPBAJIOB
JUIs pallMOHAIBHBIX HEpaBeHCTB. IIpocTeiiine HepaBeHCTBA € TapaMETPOM.

Pemenune TekCTOBBIX 3a/1a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByms IepeMEHHBIMH. PemeHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPaBEHCTB C ABYMsI NepeMeHHbIMH. [‘paduueckuit
METOJI PELICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.



DOyHKIUU

Oynkuma.  CpoiictBa  QyHKIUA:  HylId  (QYHKIHH,  MPOMEKYTKH
3HAKOIOCTOSHCTBA (DYHKIIMHU, TMPOMEXKYTKHA BO3pacTaHusl W yObIBaHUS (DyHKIIHUH,
4YETHBIE U HEYETHBIE (PYHKIIMH, HAanOOJIbIlIee M HAMMEHbIIEE 3HaUeHUs (DYHKLIUU.

KBampatuunas ¢yskuuss u e€ cBoicTrBa. Mcmonb3oBaHMEe CBOWCTB
KBapaTUUHOW  QyHKIMH Uit pemieHus 3anad.  [loctpoenme  rpaduka
kBagpaTnuHol ¢yHkiuu. Ilomoxkenue rpaduka KBagpaTUYHOW (QYHKIHH B
3aBUCHMOCTH OT €& ko3 duunenTos. I'paduxu pynkimii y =ax2,y = a(x —m)?uy
= a(x — m)? +n. Tloctpoenue rpadukoB GyHKIHUI ¢ MOMOIIBIO IPEOOPa3OBaHHIA.

Hpob6Ho-nuueiinas Gyukuus. MccnenoBanue QyHKIMiA.

Oynkuusa Y = X" ¢ HaTypalbHBIM TOKa3aTeneM N u e€ rpaduk.

YuciioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCHH

[TonsitTue wymcinoBoil mocienoBarenbHOCTU. KoOHEUHble U OECKOHEUYHBIE
nocyeoBaTenbHOCTH.  OrpaHMyYeHHass  IOCJEN0BATEIBHOCT.  MOHOTOHHO
Bo3pactatomias  (yObIBaromasi)  mocliieoBatebHOCTh.  CrnocoObl  3ajaHust
MOCJIEIOBATEIbHOCTH: ONUCATENbHBIA, TAOJWYHBIM, ¢ MOMOLIBIO (HOPMYIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa YJIEHOB
apupMeTHYecKoil M TeoMeTrpudeckoil mporpeccuit. dopmynsl N-TO  UeHa
apu(pMeTHYeCKOl U reomMeTpuyeckor nporpeccuid. @opmysbl CyMMBbl MEPBBIX N
YJICHOB apU(PMETHUECKON U T€OMETPUUYECKOM Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEIUTBHI.

[IpencraBieHne O CXOAUMOCTH NOCJIEAOBATENBHOCTH, O CYMMHPOBaHUU
0ECKOHEYHO yOBbIBAIOIIEH T€OMETPUUECKON TTPOTPECCHH.

Meron maremarnueckor MHAYKIMH. [Ipocreiimme npumepsl.

BeposiITHOCTH U CTATHCTUKA

KomOunatopaoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuan. Yucmo
couetaHuid u TpeyronbHUK Ilackans. CBoiicTBa umcen codyeTaHuil. buHOM
Herotona. Pemenue 3ama4 ¢ UCmoap30BaHEeM KOMOMHATOPHKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbId BBIOOp TOYKM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA, U3 IyT'H OKPYKHOCTH.

Hcnertanus. Yenex u Heyaada. Cepus UCHBITAaHMM 1O IEPBOIO YCIEXa.
Cepust ucnbiTanuii beprymm. BepostHocTH cOOBITUH B CEpPUM  UCIBITAHHMA
bepuymnnu. Cnyyaiinbiii BBIOOP U3 KOHEYHOIO MHOXECTBA.

CnydailHasgs BeJIMYMHA W pacnpeaeseHue  BeposTHocTell. [Ipumepsr
CIIy4yalHBIX BEJIIMYMH. Ba)kHble paclpeleneHus — YHUCIIO IIONBITOK B CEpUU
WCIIBITAHUM 10 TIEPBOTO YCIIEXA W YHCIIO YCIIEXOB B CEPUM MCIHBITaHUU bepHyim
(reomeTpuueckoe U OMHOMHAIBHOE PACIPE/ICICHNS).



MaremaTnyeckoe OXHIAHUE CIy4alHOW BeIWYUHBI. DU3NYECKHM CMBICI
MAaTEMATHYECKOTO OXUAaHus. [IpuMepsl HCHONB30BaHUS MATEMaTUYECKOIO
oxuganus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE CIy4alHOW BEJIMYHHBI.
CBoiicTBa MAaTeMaTUYECKOrO OXHMIAHUS MW JAUCHEepcud. MareMmarudeckoe
O’KMJIAHUE U JUCIEPCUS U3YUYCHHBIX PACIIPEACICHUMN.

HepaBenctBo YeObiméBa. 3akoH Oonbliux uwucel. MaremaTuueckue
OCHOBAHWsI U3MEPECHUSI BEPOSTHOCTEH. PoIlb 1 3HaUCHME 3aKOHA OOJIBIITUX YHCEI B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCIIE B COLIMOJIOTHYECKUX 00CIeI0BAHUSIX U
B U3MEPECHHUSIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl 110 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYEeCKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B AESATEIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEIOBATEIbCKON ACATENBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryspHas ¢uzndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAIIUMCH YCJIOBUAM COLHUAIBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON AESATEIBLHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
OCO3HaBaTh JC(PHUIIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IJIAHMPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YyIOIIHECs OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JCHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUW, OTHOIICHUN MEXIy TMOHATHAMHU, (OPMYJIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (OPMYyJIHpPOBaTH W  NPEOOpPa3OBBIBATH  CYXKIACHHUS:
yTBEpUTENIbHbIC U OTPUIIATENIbHBIC, €AMHUYHbIC, YACTHBIC U 00IIIME, YCIOBHEIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBare/ibcKke J1eiCTBHUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEAOBAaHUSA, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMH(POPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3yJbTAaThl PEIICHUS 3aJla4M, SKCIIEPUMEHTA, UCCIICOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3aJad, MNPUHUMATh IIEJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yJbTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABICHHOW IENU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00y4yeHus B 7 kj1acce 00y4aromuics MOIYYUT CIEAYIOIUE TPEIMETHBIE
PE3yNbTATHIL:

Yuciaa v BBIYMCICHUA

PanmonanbHble ynca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K APYroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJIbHBIX YHCEII, MHOXKECTBA LIEIIBIX
YUCEeJ, MHOYKECTBA PAIMOHAIBHBIX YHUCEI MPU PEUICHUWU 3a/a4d, HPOBEACHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[ToHnmMaTh U OOBACHATH CMBICI MO3UIIMOHHOW 3aMCH HATYPAJIBHOIO YUCIIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BrImioniHATh, coYeTas YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHe
JEUCTBUS C PallMOHAIBHBIMU YUCJIaMU, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBUM, MPUEMBI PALIMOHATBLHBIX BBIYHCICHUH.

BbINONHATB IEUCTBUS CO CTEMEHAMHU C HATYPAJTbHBIMU MTOKA3aTEIMH.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX pPallMOHAIbHBIC
Yyyciia M CTENEHW C HaTypajJbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIOCOOBI M TPUEMBI BBIUUCIIEHUS, COCTABIIATh U OLIEHUBATH YMCJIOBBIE BBIPAXKEHUS
IPU pEeUICHUHU NPAKTUYECKUX 3a/a4 U 3a/1a4 U3 JPYrUX y4eOHbIX MPEIMETOB.

OxkpyrasiTh 4uciaa € 33JaHHOM TOYHOCTBIO, a TakXKe IO CMBICITY
MPAaKTUYECKOM CUTyallud, BBINOJHAT, NPUKUJIKY U OILEHKY pe3yibTaTa
BBIUHCIICHUW, OLIEHKY 3HAYEHHM YHCIIOBBIX BBIPAXKEHUW, B TOM YHCIE IPH
pelIeHNH MPaKTUYECKUX 3aau.

PemaTtp TekcTOBBIE 3a/ayu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaONHIIBI, CXEMbI, YEpPTEXH, IPYTHEe CPEACTBA TMPEACTABICHHUS JaHHBIX MPU
pELICHUH 3a4ay.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIICHUEM
BEJIMYMH, MNPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYECHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.

J1eIMMOCTb.



Jloka3bIBaTh U MPUMEHSTH MIPU PEIICHUU 3a/1a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBI U TIPOU3BEICHUS IIETBIX YHCEIL.

PackiianpiBaTh HAa MHOYKHATENN HATYPaJIbHbBIEC YHCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YyHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 33]1a4, IPUMEHATh aIropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh aire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOCHHS Y4eOHOTo MaTepurara.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BeimonHsATh  mpeoOpa3oBaHUs  1IETIOTO  BBIPAKEHHWS B MHOTOYJICH
MPUBEICHUEM TTOJOOHBIX CJIaraeMbIX, PAaCKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJjpaT U KyO pa3sHOCTH, Pa3HOCTh KBAJpPaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJNSI, TPYIIUPOBKU CJIaraeMbIX, TPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensaThs mpeobpa3oBaHUs MHOTOWICHOB JJIsi PEIICHUS Pa3TUYHBIX 3a]1a4
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOW IEPEMEHHOM, NMPUMEHSS NpPaBHIIA
1epexojia OT UCXOITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YKCJIO KOPHEM YPaBHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CtpouTh B KOOPAWHATHOW IJIOCKOCTU TpadUK JIMHEHHOTO YypaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH IO YCJIOBHUIO 33Jauyd, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DOyHKIMHA

Koopnunate! u rpaduku.

N3o0paxkath Ha KOOPJIUHATHOU MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMHCHIBATh YHCIOBbIE IPOMEXYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJHWYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeAcCTaBiICHUS W aHaIM3a MHGOpMaIUH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (YHKIMWA i1 aHaimu3a TrpaduKoOB peaTbHBIX
3aBUCUMOCTEN (HynIH (QYHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku AJis UCCIAEAOBAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NIPH
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

BeposiTHOCTH M CTATUCTUKA

Yurarb uHOpMAIMIO, TMPEICTABICHHYIO B Ta0nMIax, Ha JuarpaMmax,
NpEJICTaBIsATh JaHHbIE B BUAE TaOJUI, CTPOUTH CTOJOMKOBBIE (CTOJIOUATHIE) U
KpPYTOBBIE IMarpaMMbl 10 MacCHBaM 3HAYEHUH.

OnuceiBaTh W UHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIAHHBIE,
Mpe/CTaBICHHbIE B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb30BaTh 11 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTHUKH:
cpenHee apupMeTHUECKOoe, MeuaHa, HauOosblliee W HaMMEHbIee 3HAYeHUs,
pa3Max, KBapTUJIH.



NMeTp mpeAcTaBlI€HHE O JIOTHYECKUX YTBEPKICHHUSIX W BBICKA3bIBAHUSX,
YMETh CTPOUTh OTpULAHUS, (POPMYIHPOBATH YCIOBHBIE YTBEPXKACHUA TIpU
pELICHUH 33/1a4, B TOM YHCJIE U3 APYTHX Y4EOHBIX KypCOB, UMETh MPEICTABICHUE
O TEOPEMAax-CBOMCTBAX M TEOPEMax-NPU3HAKAX, O HEOOXOAMMBIX M JOCTATOYHBIX
YCIIOBUSIX, O METO/IE€ JOKA3aTENbCTBA OT IPOTUBHOTO.

Nmers mnpeacTaBieHHE O CIy4aMHOM MW3MEHYMBOCTH HA NpUMEpax
pe3yabTaTOB HM3MEPEHUU, IeH, (PU3NYECKUX BEIUYHMH, AHTPOMOMETPUUYECKHX
JaHHBIX, UMETh IPEJCTABICHNUE O CTATUCTUUECKON YCTONUYNBOCTH.

Wcnonp30BaTh JUisl ONMUCAHUS JAHHBIX YacTOTHl 3HAYEHWM, IPyNIIUpPOBAThH
JAHHBIE, CTPOUTH TUCTOTPAMMBI I'PYNIMPOBAHHBIX TaHHBIX.

Hcnonb3oBaTh rpadpl g pelIeHUAs 3a4ad, UMETh MPEACTaBICHUE O
TEpMUHAX TeOpuHu TpadoB: BeplIMHA, peOpo, Lenb, LIUKI, MyTh B rpade, UMETh
npenacrasieHue 06 06xoje rpada u 06 OPUEHTHUPOBAHHBIX Irpadax.

K koHI1ly 00yuyeHnus B 8 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

Yucsia ¥ BIYMCICHUS

HppanmonanpHbIE YUCA.

[loHnMaTe W UCIONB30BATH NPEACTABICHUS O PACLIIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOJHO OorneprpoOBaTh MOHATHIMU: KBaJIpaTHbIN KOPEHb, apu(pMeTUIeCKuit
KBaJpaTHBIM KOPEHb, UPPALMOHAIBHOE YHCIIO, HAXOANUTh, OLICHUBATh KBA/IPATHbIC
KOpHM,  HUCHOJIb3yd  TOpH  HEOOXOJMMOCTH  KaJIbKYJSATOP,  BBINOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HWCIOJb3YA
CBOWCTBA KOPHEU.

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaThb IeWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npobeit u creneHeil uncna 10, 3amMChIBaTh W OKPYIJIATH YHCIIOBBIE 3HAUYEHUS
pEeaNbHBIX BEJIMYUH C UCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHUM.

JleauMOoCTb.

CBOOOIHO oOmepupoBaTh MOHSITHEM OCTaTKa IO MOAYJI0, TNPUMEHSATh
CBOMCTBA CPaBHEHMU 110 MOJIYJIIO, HAXOAUTh OCTATKA CYMMBI U IIPOU3BEIACHHUS I10
JAHHOMY MOAYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BBIPAYKEHUSI.

Haxonute A0OMyCTHUMBIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKECHUSAX.



[IpumMeHATh OCHOBHOE CBOMCTBO pallMOHAILHOMN APOOH.

BrimonHsaTe npuBeneHne anredpandeckux ApoOei K o0IIeMy 3HaMEHaTeNo,
CIIO)KEHHE, YMHOKEHHE, JeJIeHUe anreOpanieckux Apo0ei.

BhINONHATH TOXKAECTBEHHBIE MPE0Opa30BaHUs pAlIMOHATIBHBIX BHIPAKEHU.

[TpumeHsTh Mpeodpa3oBaHus BRIPAXKEHUM JIs pEHICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

CreneHu.

[IpyMEHATh TOHATHE CTENEHU C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

HppanroHaabHble BBIPAXKECHUS.

HaxonuTth 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COJAEPIKALLIUX
apru(pMeTHYeCKre KBaAPaTHBIE KOPHH.

BeimmonuaTe npeoOpa3zoBaHUsl HMpPpAalMOHANBHBIX BBIPAKEHUH, HCIOJIb3YS
CBOWCTBA KOPHEU.

YpaBHeHNs U HEPABEHCTBA

PemaTp kBajipaTHbIE ypaBHEHUS.

PemaTe ApoOHO-paliuoHaAIbHBIE YPABHEHHUS.

PemaTp 5uHEHHBIE ypaBHEHMS C IIapaMeTpaMH, HECJIOKHBIE CUCTEMBI
JIMHEMHBIX YPABHEHUH C IMapaMeTPaMHu.

[IpoBOAUTE WCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE C
npUMEHEHUEeM TpadHuuecKuX TMpeAcTaBlIeHUd (yCcTaHABIMBaTh, HMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, WU
npoyee).

[lepexomuTth OT cioBecHON (GOPMYIMPOBKH 3a1adu K €€ anredbpandeckomn
MOJENN C IIOMOLIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MMOJTYyYEHHBII pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIA CPAaBHEHUs, OLICHKH,
pelmaTrh JUHEHWHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uyuecKyo WUIIOCTPALMI0 MHOXKECTBA PpELIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIMHA

[Tonnmathy ¥ MCHONB30BaTh (HYHKIMOHAIBHBIC MOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAesaTh CBOMCTBA PYHKIUMU N0 €€ rpaduKy.

Crpouth rpaduku yHKIUN , OMHUCHIBATH CBOMCTBA YMCIOBOM (YHKUIHUU IO
e€ rpaduky.

BeposiTHOCTH U CTATHUCTUKA

OnepupoBath MOHATUSMHA MHOXKECTBA, IOJIMHOXKECTBA, BBIIOJIHATH ONEPALIUH
HaJl MHOXECTBaMH: OOBEAMHEHHUE, T[epeceyeHue, IMEePEeUnucsiTh 3IEMEHTHI



MHOKECTB C HCIIOJb30BAaHUEM OPraHM30BAaHHOTO Mepedopa M KOMOMHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxoauTs BepOATHOCTH CIIydalHBIX COOBITUH B CIIy4alHBIX OIBITaX, 3Has
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCI€ B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, UMETh MOHSITHE O CIy4allHOM
BBIOODE.

OnuceiBaTh JaHHBIE C MOMOUIBIO CPEJIHHMX 3HAYEHUUW W MEpP PACCEUBAHHUS
(Iucnepcus U CTaHAAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh U UHTEPIPETHPOBATH
JarpamMMmbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBS3U MEXIY HaOII0JaeMbIMU
BEJINYNHAMM.

NmMeTs mpeacTaBieHHe O JepeBe, O BepmMHax # péOpax Jnepena,
WCIIOJIb30BAaHUN JAEPEBBEB NPU PELIEHUU 3a]1a4 B TEOPUM BEPOATHOCTEM, B IPYTUX
yueOHBIX MaTEMAaTUYECKUX Kypcax U 3a7ad U3 APYTrux y4eOHbIX IPEIMETOB.

OmnepupoBaTh MOHATUEM COOBITHS KaK MHOXKECTBA 3JIEMEHTApHBIX COOBITHUM
CIIy4ailHOTO ONBITA, BBHINOJHATH ONEpalUy HaJ COOBITHUSIMHU, MCIOJIb30BATH IPH
pEelIeHUH 3a7a4 auarpammbl Jijiepa, YUCIOBYIO MPSMYIO, IPUMEHATH (POpPMYITy
CJIOKEHUS BEPOSATHOCTEN.

Ilonp30BaThCs MPABUIOM YMHOKEHUS BEPOSATHOCTEH, MCIIOIB30BAaTh JIEPEBO
JUISL TIPEACTABIEHUS CIIy4allHOTO OIbITa NpU peleHuu 3axad. Onepuposartb
MOHSATUEM HE3aBUCUMOCTH COOBITHH.

K koHIly 00y4yeHus B 9 ki1acce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIC
pEe3yJbTaThI:

Yucaa v BIYMCICHUSA

CBOOOIHO ONEpUPOBATH MOHATHUSMU: KOPEHb N-Ml CTENEHH, CTENEHb C
palMOHAJIBHBIM II0KAa3aTelleM, HaXOAWTb KOPEHb N-U CTENEHU, CTEHNEeHb C
palMoHaIbHBIM TOKAa3aTelIeM, HCIOJIb3YsS IPU HEOOXOAMMOCTH KaJbKYJATOD,
MIPUMEHSTH CBOKMCTBA KOPHS N-I CTENEHU, CTENIEHU C PALIMOHATIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JAEHCTBUTENBHBIX YHCEN MPU PELICHUU
3a/1a4, MPOBEACHNUH PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTh M yHOPAIOYMBATH JICHCTBUTENIBHBIE YHCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBINIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUM, OLEHKY
YUCJIOBBIX BBIPAYKEHU.

AuredpanvyecKue BbIPAKEHUA

CBOOOHO oOMEpUpOBaTh MOHITHEM KBAJAPATHOTO TPEXUIEHA, HAXOAMUThH
KOPHU KBAaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA TUHEWHBIE MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

Pewiars JIMHEWHBIE W KBAaJApPAaTHBIE YPABHEHUs, YPaBHEHUSA, CBOISILUMECH K
HUM, TpOOHO-pallMOHAIBHBIE YPABHEHHS.



PemaTpe HECIOKHBIE KBaIPATHBIE YPABHEHHUS C IAPAMETPOM.

PemaTp JMHEWHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HMCIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBON MpPSMOMH,
3alMCBIBATH PEUIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare cucreMbl IByX JIMHEHWHBIX YPaBHEHHHU C JABYMsI IIEPEMEHHBIMU M
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[TpuMeHATh METOIbl PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbBI IEPEMEHHOM,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHeHUH 3-11 u 4-1 cTerneHel.

Pemate cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

PemaTte ypaBHEHHS, HEPABEHCTBA W HX CHUCTEMBI, B TOM 4YHUCIE C
OrpaHUYECHMSIMH, HAIPUMED, B LENbIX YNCIAX.

[IpoBOAUTE WCCIIETOBAHNS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
IpUMEHEHUEM TpadHUuecKuX MpeAcTaBIeHU (yCTaHABIMBaTh, HMEET JIU
YpaBHEHUE WM CHCTEMA YPAaBHEHHM PEIICHHs, €CIM HMEET, TO CKOJbKO, W
mpouee).

Pemarp TekcTOBBIE 3alauM  aireOpauvyeckuM CIOCOOOM € MOMOIBIO
COCTABJICHHSI YPaBHEHUMN, HEPABEHCTB, X CUCTEM.

Hcnonb30oBaTh ypaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTEMaTU4YECKOM MOJEIN PEATbHOM CUTYallMd WJIH TPUKIAJHOM 3aJayu,
VMHTEPHPETUPOBATH NIOJYUYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

CB0oOOIHO omnepupoBaTh MNOHATHSIMHU: 3aBUCUMOCTb, (YHKIMS, Trpauk
GyHKUMM, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAas (QyHKUUA, OOpaTHas
MPOTOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast PyHKITHS.

HccnenoBarh PyHkImio mo e€ rpaduky, ycTaHaBIUBAaTh CBOMCTBA (DYHKITHIA:
00JacTh OMpEeNEICHUsl, MHOXKECTBO 3HAUYECHHM, HYIM (YHKIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHus M YObIBaHUS, YETHOCTb U
HEYETHOCTDh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUS, ACUMIITOTHI.

Pacno3naBaTh kBagpaTHuHyto QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Onpenensaty noyjoxeHue rpaduka KBaapaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT €€ K03 PUITUEHTOB.

Crpouts rpaduk KBagpaTUyHOW  (YHKIUH, ONHCHIBaTh  CBOMCTBA
KBaJIpaTUUHOM (pyHKIMHU 1O €€ TpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUIHON (PYHKIIMH JUISI PEIICHHUS 3a1a4.



Ha mpumepe kBagparnyaoit GpyHkmu ctpouts rpaduk pynkmun y =af(kx +
b) + ¢ ¢ momomkio MpeoOpazoBanuii rpaduka GyHkmu y=Ff(X).

WnmocTpupoBaTh € TMOMOIIBIO Tpaduka peasbHyl0 3aBUCHMOCTh WU
MIPOIIECC IO UX XapaKTEPUCTUKAM.

ApudmMeTndeckas U reOMEeTPHYECKAS NMPOTrPecCHH

CB0OOHO ONEPUPOBATH MOHATUSAMU: TTOCIEAOBATEIBLHOCTD, apupMeTUIecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH PA3HBIMU CIIOCOOAMHU: ONHMCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHHUS C UCHOJb30BaHUEM (opMysn N-ro 4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkath 4Yi€HBbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAWHATHOM
IJIOCKOCTH.

PemaTpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh W TNPUBOAUTH MPUMEPBl KOHEYHBIX M OECKOHEYHBIX
IIOCJIEIOBATEIbHOCTEW,  OIPAHWYEHHBIX  ITOCJIEIOBAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIIUX ) IMOCIEI0OBATCIILHOCTEH.

HMeTh npeAcTaBieHHe O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMYy O€CKOHEUYHO yOBbIBaIOIIEH r€OMETPUIECKON TPOTPECCUH.

[IpuMeHsATh METO MAaTEMATUYECKOW HHIYKLIUN [TPU PEILIEHUH 3a]1a4.

BeposiTHOCTH M CTATHCTHKA

[Tonb30BaThCcss KOMOMHATOPHBIM MPaBWJIOM YMHOKEHUS, HAXOJIUTh YHCIO
MIEPECTAaHOBOK, YMCJIO COYETAaHMM, MOJIb30BATHCS TpEyroiapHUkKoM Ilackans npu
pELIeHUH 33/1a4, B TOM YHCJIE€ HA BBIYUCIEHUE BEPOSITHOCTEN COOBITUH.

Hcronb30BaTh  MOHATHE  TIE€OMETPUYECKOW  BEPOSTHOCTH,  HAXOIUTh
BEPOATHOCTH COOBITUH B OIBITaX, CBA3AHHBIX CO CIy4yalHBIM BBIOOPOM TOYEK M3
MJI0CKOM (PUTYpBI, OTPE3Ka, IJTUHBI OKPY>KHOCTH.

HaxonuTtb BEepOSTHOCTH COOBITHI B OMBITaX, CBSI3aHHBIX C UCIBITAHUSAMHU 10
JOCTHKEHUSI IEPBOTO yCIeXa, B CEpUsX UCIbITaHui bepHymu.

NmeTh npencTtaBiieHUE O CIyYalHbIX BEJIMYMHAX W OMO3HABATh CIIyYalHbIC
BEJIMYMHBl B  SBJICHMSIX OKPYXAIOLIEr0O MHUpPA, OIEpUPOBaTh IOHATUEM
«pacripe/iefieHue BEpOSITHOCTEM». YMETh CTPOUTH paCIpe/iesieHUs BEpOsSTHOCTEH
3HAYEHUN CIyYalHbIX BEJIMYUH B U3YUCHHBIX OIbBITAX.

Haxomute MaTeMaTu4ecKoe OXKUJIAHUE U JUCIIEPCUIO CIYYANHOW BEIIMYHUHBI
[0 pacHpelesieHuI0, NPUMEHATh YHCIOBBIE XapaKTEPUCTHUKH HU3YYEHHBIX
pacnpeneseHui Ipyu pelieHuy 3a1ad.



MeTp mNpeacTaBieHUE O 3aKOHE CIyYallHbIX YHMCEN KaK O MPOSBICHHU
3aKOHOMEpPHOCTH B CIYyYallHOM M3MEHYMBOCTH, IOHUMAaTh MaTEMaTUYECKOE
000CHOBaHUE OJIM30CTH YACTOTHI U BEPOSITHOCTU COOBITHS. VIMETh mpecTaBieHne
O POJIM 3aKOHa OOJIBIINX YHMCEN B IPUPOJIE U OOILECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHble uncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
BripaxkeHus ¢ nepeMeHHBIMH
4 YPABHEHI/I}VI N CUCTEMBI 10 1
YPABHEHMUMN. Jlunelinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHUA. Crenens ¢ 6
HaTypaJIbHBIM MOKa3aTeleM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHorouneHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA Y CUCTEMBI
10 YPABHEHWU. Cuctembl TMHEHHBIX 14 1
YpaBHEHUH
11 BEPOATHOCTH U CTATUCTUKA 34 1 3
12 IToBTrOopenue, 06001ICHNE, 8 1




cUCTeEMaTH3alUsd 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

170




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1
KOPEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKHUE BBIPAXXEHU . 17 1
JpoOHO-palinoHaNbHbIe BEIPAKEHUS
5 YPABHEHUA N1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKHUE BBIPAXXEHU . 14
Crenenu
UNCJIA U BBIUNCJIEHUS. lenumocTs 7 1
BEPOATHOCTDb 1 CTATUCTUKA 34 1 1
10 [ToBTOpEHME, 0606IH€HI:IC, 10 1
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 9 1




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINN 25 1
5 YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHUH
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 1
CreneHsp ¢ paliMoOHaJIbHBIM ITOKA3aTeIeM
6 BEPOATHOCTDL U CTATUCTHUKA 34 1 1
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 7 1
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