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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa, TEOpHsl BEPOSITHOCTEH U CTAaTUCTHUKA» BKIIOYAET B
ce0s u3ydeHue ydeOHOro Kypca «Anredpa» um ydeOHoro kypca «BepodaTHOCTb U
CTaTHCTUKAY.

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa30BaHMsI: OHAa 00ECTIEYNBAET U3YUYECHUE JPYTUX JUCLUIUINH, KAK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO IS
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM U3HU. Pa3BuTHe y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakimii, cnoco0e OTPaKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aJIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBAaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JEMCTBHSI M BBIBOABI,
dopMynupoBath yTBepkAeHHs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIEHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue U
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBI  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3aa4 ABIISETCS peaau3alueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» Ajii OCHOBHOTO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKIE
auHUM: «Yucaa ¥ BBIYMCICHUS Y, «ANreOpandeckie BhIPaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCS HAa MPOTSHKCHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOICHCTBYS C
JPYyTUMHU €ro JuHusMU. B Xxonae wu3ydeHuss ydeOHOro Kypca oOydaromumcs
MPUXOJIUTCS JOTHYECKH PaCCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AnreOpa» sBISETCA €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JABHEUIIETO M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJI TTOBCETHEBHOM



KU3HH. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATHHBIMH YHCIAMHU, (HOPMHUPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKkue BhIPaXeHUsD
u «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
S3bIKA JUISI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJICTIeH, OMHMCAHHS TPOIECCOB U
SBJICHMA peaqpHOTO MHpa. B 3amaunm oOydeHmsi anreOpe BXOIAT TaKKe
JanbHEiIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
JTeAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOIBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIICAOBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u oOmectBe. M3ydyeHue marepuana CHOCOOCTBYET Pa3BUTHIO y OOy4YarOIIUXCS
YMEHUS UCTIOIh30BaTh PA3INYHBIC BRIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIIOBECHbIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo ydeOHOMYy TmaHy B 7-9 kiaccax ydeOHbIH Kypc «AnreOpay
BKJIIOUAET CJIEIYIONINEe OCHOBHBIC pa3lieibl coaepxkanus: «Hucna u BEIYUCICHUS,
«AnreOpanyeckue BRIpAKCHUN, « Y paBHEHUS U HEPAaBEHCTBA», « DyHKIIHW.

B COBPEMEHHOM 1udpoBOM MUpe BCE (118113% 0
3HAYMMOCTBIIPUOOPETAIOTBEPOSITHOCTh M CTATUCTUKA, KaK C TOYKH 3pEHUsA
MPAKTUYECKUX TPUIOKEHUH, TaK W WX POJU B 0Opa30BaHWH, HEOOXOIUMOM
KOKIOMY 4elloBeKy. Bo3pacraer uncno mpodeccuii, mpu OBIaJACHUM KOTOPHIMHU
TpebyeTcst xopolas 0a3oBasi MOATOTOBKA B 00JaCTH BEPOSITHOCTH U CTAaTUCTHUKH,
Takas TOJATOTOBKAa Ba)KHA [IJISi TPOJIOJDKEHUS OOpa3oBaHWA U JJIsi YCHEITHOU
poecCHOHANTbHON Kaphephl.

Kax1p1i1 4eToBeK OCTOSIHHO MTPUHUMAET PEIICHHSI HA OCHOBE UMEIOIINUXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO MPUHATHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WU M30bITKAa MHPOPMAITMA HEOOXOIMMO B TOM YHCJIE XOpOIIo C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MMeHHO TO3TOMYy OCTpO BCTajga HEOOXOAUMOCTh chopMupoBaTh Yy
oOyyaromuxcsi QyHKIIMOHATBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B ce0s B KaUeCTBE



HEOTBEMJIEMOM  COCTaBJLIIOIIEH YMEHME  BOCIHPUHHMMATh W KPUTHYECKH
aHaAJIM3UPOBATh UH(POPMAIIUIO, IPEICTABICHHYIO B PAa3IUYHBIX (pOpMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX pPEAJbHBIX IPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJMTH IPOCTEMUIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IPUHLUIIAMU cOOpa, aHalu3a U
NpEJCTaBICHUS JaHHBIX W3 Pa3iHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuaeT oOydammmxcsd K OOLIECTBEHHbIM UHTepecaMm. H3ydeHHne OCHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3alUy Iepedopa M Mojacyéra yucia
BApUAHTOB, B TOM YHUCJIE B IPUKIIAJHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOpUHU
rpaoB co31aéT MaTeMaTHUeCKUi (PyHIaMeHT AJis (OpPMUPOBAHUS KOMIIETEHIUI B
o0nacti MHPOPMATHKU U HMUPPOBBIX TexHoJoruil. [Ipu M3ydeHun CTaTUCTUKU H
BEPOATHOCTH OOOTAIAIOTCS MPEACTABICHUS OOYYarOIIMXCS O COBPEMEHHOM
KapTUHE MHpa M METOJax €ro HcciaeloBaHus, (GOpMUPYETCS MOHHMMaHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAYMMON MH(GOPMALIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBMM C NaHHBIMU LEISIMU B CTPYKTYpE MPOTpaMMbl Yy4eOHOTO
Kypca «BepoSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIIEro oOpa3oBaHUs BbIIEICHBI
CIIEIyIOIME COAEpKATEIbHO-MEeTOANYEeCKEe TuHuM: «lIpencraBieHre NaHHBIX U
onucaTenbHas CTaTUCTUKa», «BeposSTHOCTBY, «DJeMEHThl KOMOMHATOPUKH,
«BBeneHnue B Teoputo rpadony.

Copnepxanue nmuHun «lIpencraBieHue 1aHHBIX U ONMUCATEIbHAs CTATHCTHKA
CIIy’)KUT OCHOBOH 1751 (OpPMHPOBAHUS HABBIKOB PA0OTHI C HMH(OpMAaLME: OT
YTeHUs W MHTEpHpeTauuud HH(pOpMaluM, NpeICTaBICHHONM B Tabiuuax, Ha
auarpamMmax M rpadukax, A0 cOopa, IpeICTaBiICHHUS W aHajlu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUYECKHX XapaKTEPUCTUK CPEIHUX U PACCEUBAHUA.
Pabotast ¢ naHHbIMH, OOy4arollMecs ydaTcsi CUMTBIBATb W WHTEPHPETUPOBATH
JAHHBIE, BBIABUIaTh, apIYMEHTHPOBATh M KPUTHUKOBATh IPOCTEHMIIHNE T'MIOTE3BI,
pa3MBILUIATh HaJ (AKTOpaMH, BBI3BIBAIOLIMMHU W3MEHUYUBOCTb, M OLICHHWBATH HX
BJIMSIHHE HA pacCMaTpUBAEMbI€ BEJIMYUHBI U MPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTE M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JIA
U3Y4YEHUS TEOPUM BEPOSTHOCTEW. bBoJbIIOE 3HAYEHHE HMMEIT MPAKTHYECKUE
3aJIaHNs, B YACTHOCTH OIBITHI C KJIJACCUYECKUMHU BEPOSITHOCTHBIMUA MOJEISIMHU.

[ToHsiTHE BEpPOSTHOCTH BBOAMUTCS KakK Mepa MPaBIONON00Ms CIy4ailHOro
coObitus. [lpm wu3ydyeHun y4yeOHOro Kypca oOydarolMecs 3HaKOMSTCA C
IPOCTEMIIMMHA ~ METOJAMH  BBIYMCJIIEHHsS  BEPOSTHOCTEH B CIy4YalHBIX
IKCIIEPUMEHTAxX C PAaBHOBO3MOXHBIMU 3JIeMEHTapHBIMU HCXOJIaMH,
BEPOATHOCTHBIMHU 3aKOHAaMH, MO3BOJISIOIIMMHU CTaBUTh U peniath 0oJiee CIOXKHbIE



3amaun. B ydeOHBIN Kypc BXOAST HayalbHBIC NPEICTABICHUS O CIIyYailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCA C
MHOKECTBAMU M OCHOBHBIMHU OIE€palsIMU HaJl MHOKECTBaMH, paccMaTpUBAIOTCS
IpUMEpPHl IPUMEHEHUsS ISl PEIICHUs 3a]ad, a TaKXKe HCIOJIb30BAaHUSL B JIPYTUX
MaTEeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 kmaccax B yueOHbBII Kypc «BeposSTHOCTH M CTaTUCTUKa» BXOMST
paznmensl:  «llpeacraBienre  MaHHBIX W OMNHMCAaTeNbHAas  CTAaTHCTHKAY,
«BepoaTrHocThY», «DJIeMEHThl KOMOMHATOPUKNY», «BBeeHre B Teoputo rpadosy.

Ha wu3yuenue yueOHOro Kypca«Airedpa, TeOpusi BEpOSTHOCTEH U
cratuctuka» otBoautcs 408 uvacoB, U3 KoTopeix 306 4HacoB MPUXOIUTCS Ha
u3ydeHue yueOHoro kypca «Anredpa»: B 7 kiacce — 102 gaca (3 gaca B Hezemno), B
8 kinacce — 102 yaca (3 daca B Henento), B 9 kinacce — 102 yaca (3 vaca B Heenio)
u 102 yaca — Ha u3yueHue Kypca «BepoaTHOCTh U cTaTUCTHKa»: B 7 kiacce — 34
gaca (1 gac B Henmemo), B 8 kimacce — 34 4daca (1 gac B Hepemo), B 9 kiacce — 34
yaca (1 gac B HEZemo).

COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuca 1 BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JIECSITHYHBIE, IEPEXOA OT OJHOM (OPMBI 3aIUCU
npobeit k apyroil. IloHaTwe palMoOHaIBLHOTO 4YHCIA, 3alUCh, CpPaBHEHHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  4YHceld. Apudmernueckue JEHUCTBUS C
palMoOHAIBHBIMU YuCIaMH. Pemienue 3aiay M3 peajibHOM MPaKTUKU HA YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEEIeHUs], 3aUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33J]aud Ha
MPOLIEHTHI, pEHIEHUE 33]]a4 U3 PEAIbHON MPAKTUKU.

[IpumMeHeHue MNpU3HAKOB JIETUMOCTH, PAa3joKE€HHE Ha  MHOXHUTENIH
HATypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Mcie TmpsiMas W oOparHas
MPONOPIIMOHATIEHOCTH.

AuredpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlonmycTUMBbIE
3HAYEHUA NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmysl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,



TOXKJIECTBEHHO paBHbIC BBIPAKEHUS, TMpaBuia NpeoOpa3oBaHUS CYMM U
NIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHounensl 1 MHOrouneHsl. Crenenbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOKCHHE MHOTOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOMEHHS: KBaJpar
CyMMBl M KBaApar pasHocTu. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJICHOB Had MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, INpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCUJIBHOCTH YPABHEHUI.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CocTaBleHHE YpaBHEHUH IO
YCIJIOBHIO 3a7ja4yu. PelieHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMsS EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C JBYMs NEPEMEHHBIMH. PemeHue cucTeM ypaBHEHHU
CocOOOM TMOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C IMOMOILBIO
CUCTEM YPaBHECHU.

DOyHKUIMHA

KoopanHara Touky Ha npsiMoil. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cuctema xoopauHat, ocu Oxu Oy. Abcmucca U opAuHATa
TOUYKH Ha KOOPJIMHATHOMN II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpaduxoB peanbHbix 3aBucumocTeil. [lonstue dynkuuu. [paduk
dbynkuuu. CroiicTBa pyukuuii. JIunelinas ¢pynkius, e€ rpaduk. ['paduk pyHkimm
y = |x|. I'padmyeckoe perieHue JTUHEWHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX
YPaBHECHUM.

IIpeacraBiieHHe JAHHBIX U ONMCATEJBHASl CTATHCTHKA

[TpencraBienure JaHHBIX B BUJAE TAOJHML, AUarpaMM, rpaduKoB. 3aroIHEeHNe
Ta0JNMI, YTEHHE M TOCTPOEHUE JuarpaMMm (CTOJOMKOBBIX (CTOIOYATHIX) H
KpYToBbIX). UTeHHE rpauKoB peabHbIX NpoueccoB. M3pneuenue nndpopmaum u3
auarpaMM M TaOJul, MCHOJIb30BAaHUE W WHTEPHpPETalusl [aHHBIX; CpEeaHee
apudmMeTnyeckoe, MeauaHa, pa3Mmax, HaumOOJblllee M HAUMEHbIIEC 3HAYCHUS
Habopa YHCIIOBBIX JaHHBIX. [Ipumepsl ciryyaitHO N3MEHYHUBOCTH.

BepositHOCTH

CnyyaliHbI SKCHEPUMEHT (OMBIT) M clydailHOoe coObITHE. BeposTHOCTH U
yacTtoTa. Posib MaoBepOSTHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITHIA B MPUPOJIE
u B oO1ecTBe. MoHeTa 1 UTpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

BBenenue B Teopuro rpados



I'pad, Bepmmna, pebpo. Cremens BepmuHbl. Yncino pébep W cymmapHas
crenieHb BepimH. [IpencraBienne o cesizHoctu rpada. Lenu u nmkiel. Iyt B
rpadax. Ob6xom rpada (dmepoB myth). [IpencraBienue 006 OpPUESHTHPOBAHHOM
rpage. Pemienue 3agau ¢ noMouibio rpagos.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb W3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHbie TPUOMIKEHUST UPPAIMOHANBHBIX unced. CBONCTBa apupMETHIECKIX
KBa/IPAaTHBIX KOPHEW U UX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUIN
Y BBIYUCJIEHUAM. [[efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LEIbIM MMOKa3aTeNeM U €€ cBorcTBa. CTaHAapTHAS 3alKCh YNCTA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHbiii  TpE€XwieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BbBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PannonanbHble BBIpaXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPaBHEHUS.

['paduueckas uHTEpIIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUIMHA

[Tonstue @ynkuuu. OOnacTe oONpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢bynkuun. CnocoObl 3a1aHus PyHKIUH.

I'padux dbysxkummu. YUrenne coiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAKAIOMIUX PEATTbHBIE MPOIECCHI.

@DYHKIMU, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X%, y = X°, ¥ = VX, y=|x|. Tpaduaeckoe
pellleHue YpaBHEHMN U cucCTeM YypaBHeHMM.lIperncrasieHue IOaHHBIX B BUIE
Ta0NHII, TUarpaMm, rpauKoB.

IIpeacraBiieHue JaHHBIX U ONMUCATEIBLHASA CTATUCTHKA



W3mepeHne paccenBaHMs JaHHbIX. JlMcrepcuss U CTaHJApPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOpOB. JlnarpamMma paccenBaHusl.

BepositHoCTh

DOnemMeHTapHble COOBITHS CcilydallHOro omnbiTa. CiydaliHble COOBITHS.
BepositHocT  coObITuH. OmNbITEI ¢ PaBHOBO3MOXHBIMU  AJIEMEHTApPHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXAY MaJOBEPOSATHBIMU U MPAKTHUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

Beenenue B Teopuro rpagos

HepeBo. CBolicTBa JE€pEBBEB: EIMHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M uucioM péodep. Ilpasuno
YMHOKEHHUs. Penienne 3aiad ¢ noMoero rpagos.

DJIeMeHTbl KOMOMHATOPUKH

MHOXECTBO, 3JIEMEHT MHOXECTBA, NOAMHOXecTBO. Omnepanud Hax
MHOKECTBaMU: 00bEIUHEHHE, IMepecedeHue, AomnonHeHue. CpolicTBa omnepauui
HaJ| MHOXKECTBAMM: II€PEMECTHUTENIbHOE, COYETATENIbHOE, pPAaCHpPEIEIUTENBHOE,
BKIIOUEeHUs. Vcnonp30BaHWe TpaUUYecKOro NPEICTaBICHUS MHOXKECTB IS
OIMMCAHMSI PEATbHBIX MTPOLIECCOB U ABJICHUI, TPU PEIICHUH 3a/1a4.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceyeHrue coObiTuii. HecoBmecTHpie  coObiTus. ®dopmyna  crnokeHus
BEPOSAATHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxkeHus. HeszaBucnumbie
coObiTus. IlpencraBnenue skcriepuMeHTa B BUJE JAepeBa. Pemienue 3amay Ha
HAXOXKJECHUE BEPOSTHOCTEH C IOMOILIBIO JE€peBa CIYYalHOTO HKCIIEPUMEHTA,
nurarpamm Jitiepa.

9 KIIACC

Yuci1a ¥ BBIYUCTIEHUSA

PanmonanbHbie unciia, UPPALMOHAIBHBIC YUCIIA, KOHEYHbIE U O€CKOHEYHBIC
JeCATUYHBIC APpoOr. MHOXKECTBO AEHCTBUTEIBHBIX YMCEN, JCHCTBUTEIBHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBIE IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEHHME [IEWCTBUTENIbHBIX YHCEN, apU(PpMETUYECKue JEHUCTBUS C
JIEVUCTBUTEILHBIMH YU CIIAMH.

Pa3mepsl OOBEKTOB OKPYXKAIOMIETO MHPA, JUIUTEIBHOCTh IPOIIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HaUCHNE BEIMYMHBI, TOYHOCTH NMpuOIKeHus. OKpyTrieHue
yucell. [Ipuknaka u oleHka pe3yiabTaToB BHIYUCICHUMN.

YpaBHeHus U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.



KBagpatHoe ypaBHeHue. Penienne ypaBHEHHH, CBOASIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-paliMOHaIbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

VYpaBHEeHHE C ABYMs MEPEMEHHBIMU M €ro rpaduk. Pemienue cucrem aByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucTteM 1ByX ypaBHEHHUH,
OJJHO M3 KOTOpBbIX JIMHEIiHOe, a Jpyroe — BTOpoW creneHu. I'padpuyeckas
WHTEPIPETALNs] CHCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7ja4 aare0panyeckuM crocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HEpaBEeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopauHATHI
BEPILMHBI 1apadoIibl, OCb CAMMETPUU NapadOJIbl.

I'padukn dyskmmii: y = kx, y = kx + b, y = kix, y = x*, y = VX, y = || ux
CBOMCTBA.

YuciioBbIe OCIE10BATEILHOCTH U MIPOrPecCUH

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE I1OCJIEN0BATEIBHOCTH
pPEKYppEeHTHOH (opmMynon U popmysoil N-ro uieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(PpMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX NUJICHOB.

N300paxkeHne wWieHOB apu(pMETUYECKON M TEOMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIM POCT.
CI1oHBIE NIPOLIEHTBHI.

IIpeacraBiieHHe JaHHBIX U ONMUCATEIbHAA CTATUCTHKA

[IpencraBienne JaHHBIX B BUAE TalnMi, AuarpamM, TIpaduKoB,
MHTEpIIpeTalys JaHHbIX. YTeHNe U MOCTpOeHue Tadull, AuarpaMM, rpauKoB 1o
peanbHbIM JaHHBIM.

JIEeMEHTbl KOMOMHATOPUKHU

[lepectanoBku u pakropuan. CoyeTanus U 4uciio coueTaHuil. TpeyrobHUK
[Tackains. Pemenue 3amay ¢ UCOMb30BaHUEM KOMOMHATOPUKH.

BepositHOCTH

['eomerpuyeckas BepoATHOCTh. CilydailHbld BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'HM OKPYKHOCTH.



Hcneitanne. Ycenex u Heyaada. Cepuss MCHBITAHMM 1O MEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymnu. BeposTHOCTH COOBITUH B CEpUHM HCIBITAHHMA
bepnymm.

CrnyudaliHas BenMYMHA W PaCIpeeICHHE BEpOSITHOCTEW. MartemaTudeckoe
oXpJaHue W aucnepcus. lIpumepbl MareMarMdecKoro  OXKHMIAHHA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBI. MaTeMaTndecKkoe OXWUIAHHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YUCJIO YCHEXOB B CEPUM MCHBITAaHUU
bepuymnm.

[Tonsitue o 3akoHe GonpmMX yucesl. M3MepeHue BEpOATHOCTEN C IMOMOIIBIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHMCEN B IPUPOJE U OOLLECTBE.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA, TEOPUSI BEPOSITHOCTEH W
CTATUCTUKA» HA YPOBHE OCHOBHOTI 'O OBLIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  y4eOHOro Kypca
«Anrebdpa, Teopus BEPOSITHOCTEN M CTATUCTUKAY XapaKTEPU3YIOTCS:

1) naTpuoTHyecKoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTIDKCHHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpaKJaHUHA U peau3alluu ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, TPOILEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKHh, OCO3HAHHWEM BaKHOCTHU
MOPaJIbHO-3TUUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKCHUM BCEHW JKM3HU JJI YCHEIIHOW MPOoQecCHOHATBHON
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:



CIIOCOOHOCTBIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PENICHUM, PaCcCYyXIACHHUN, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

OpUEHTallMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JESATEIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KyJIbTYpOW KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEIOBATEIBCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO TPUMEHITh MATEMATUYECKUE 3HAHUA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3JA0pOBOro  o0pasa JKU3HU  (30pOBOE  IUTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PeQPIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCITUTAHNE

OpUEHTAIlMEN Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU ISl PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIel cpeibl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLIEHKH HMX BO3MOXHBIX IOCIEACTBUI I OKPYXAKIIEH Cpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel WX pelIeHNUS,

8) ajanTanus K M3MEHSIIOUIUMCH YCJIOBHSM COLUMAJIbHON W NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHUX JIOJEH, MpuoOpeTratbh B COBMECTHOW IESTEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHUX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HABaTh JCHUIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
NpUHUMAEMbIE PEIICHUS W JCHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKU U
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3zoBbletornueckueeicTBUs:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKA MATEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONIEHWH MEXIY MOHATUAMH, (OPMYIHPOBATH
OTIpENICICHUS]  MOHATHUW, YCTAHABIMBATh CYIIECTBEHHBIA  TMPHU3HAK
KJaccu(uKanyy, OCHOBaHUA Uil OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NPEOOPa3OBBIBATh  CYXKJCHUSA:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W OOIIue,
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTeMaTHUYEeCKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTUH;
paz0OupaTh 0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTH4ecKnX (haKkToB, BHICTpaWBaTh AapPTYMEHTAIMIO, TPHUBOIUTH
pPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYK/ICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh HauboIee MNOAXOAANIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBblencciieoBare/ibCKueIeHCTBUSA.

MCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUI MHCTPYMEHT IMO3HAHMS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOIME MPOTHBOpPEUYUE, MPOoOIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY TIJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAHME  TI0  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:



BBISIBJISITH HEJOCTATOYHOCTh W M30BITOUHOCTH HH(OpPMAlMH, HAHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy MNPEACTABICHUS HWHGMOPMALIMM U HIUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMu, HWHOM Trpadukod U uX
KOMOMHAIMSIMU;

OLIEHUBATh HAaAEKHOCTh MH(GOPMALUU 1O KPUTEPUSM, MPEUIOKEHHBIM
YUUTENNEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKkaTHBHBbIEyHUBEpPCAJIbHbIeyYeOHble1eliCTBUS:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCBMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS 110
XOly pelIeHus 33]1a4l, KOMMEHTUPOBATh ITOJTYYEHHBIN pe3ysbTaT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHBIC HA TTIOMCK
peuIeHus, COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHWd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NIOHMMAaTh W HCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUH YYEOHBIX MAaTeMaTHYECKHX
3ajay;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, pacupelessiTb BHABI PadOT, JOroBapuUBaTHCA,
00CyXIaTh IPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4yacTBOBaTh B TPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JpPYTu€), BBINOJHITH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBAaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSATENILHO COCTAaBJIAThH IUIAH, AITOPUTM PEIICHUs 3a1a4du (MU ero
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYPCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIUK.
CaMOKOHTPOJIb, SMOLMOHAIBLHBIHMHTEJJIEKT:

e BJIAAETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTpOJIA Ipouecca H
pe3yibTaTa peleHuss MaTeMaTHYeCKON 3a/1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OUIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

e OLCHMBATH COOTBETCTBUE pe3yjbTaTa IEATEIBbHOCTH ITOCTABICHHON LU
U YCIIOBUSIM, OOBSCHATh NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HAXOAHUTh OIUOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYaromMiiCs TMOJYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BreinonHATh, coueras YCTHbIE U MHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSTH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYCHUN JIPOOHBIX BBIPAKEHUM, COJIEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoauTh OT OHOM (OPMBI 3allUCH YKCEN K JIpyrou (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOK).

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIC YUCIIA.

OKpyIJITh YnCa.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUEHHM
YHUCJIOBBIX BBIPAXEHUN. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKA3aTEISIMH.

[IpyuMeHATh  NpPU3HAKK  AENUMOCTH, pPa3joKEHUE Ha  MHOMXKUTEIU
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHHs 3a7a4 ¢ y4€TOM OTPAHMYCHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEeHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.



Haxoauts 3HaueHuss OyKBEHHBIX BBIPQKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BbeIonHATE  NpeoOpa3oBaHusi  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOXKEHUE OJHOYIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTEINS, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3a]a4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTENsIMH IS
IpeoOpa30BaHusl BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate yMHENHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoAa OT UCXOJHOIO YPAaBHEHHsS K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METO bl IPU PELICHUU JIUHEWHBIX YPAaBHEHUHM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl IByX JIMHEWMHBIX YPaBHEHUI ¢ ByMsl IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHbIN pe3yJibTar.

DOyHKIUU

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0panueckoM SI3bIKE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOouTh rpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (PYHKIMIA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJWYECTBO, CTOUMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne pyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.



[Tornmate rpadudeckuii cocod MPEACTABICHHS W aHanW3a WHOOpMAaIuH,
W3BJICKATh U MHTEPIIPETUPOBATH HH(GOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

BeposiTHOCTH M CTATHCTHKA

Uutate uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTABIATh JaHHBIE B BHJE TaONUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) ¥ KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBlICHHbIE B TAOJINIIAX, HA IUarpaMmax, rpaukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apupMETHYECKOE, MEIWaHa, HauOOJbIllee W HAWMEHBIEE 3HAYCHUS,
pa3max.

NMeTh mpencTraBieHUE O CIIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIeH,
(bu3MYeCKUX BEIMYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MpeAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayaJdbHbBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
Yyucel JJiSl CPaBHEHUS, OKPYTJICHHUS U BBIYUCICHUH, N300pakaTh I€MUCTBUTEIbHbBIC
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTe moHsTHE apudMETUYECKOr0 KBAJPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeo0pa3oBaHus BBIPAKEHUN, COJEPXKAIIMX KBAJpPAaTHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JECATUYHBIX
npobeit u crenieHeit uucia 10.

AuredpanvyecKue BbIPpAKEHUA

[IpyuMeHSATh TOHSTHE CTENEHU C IeJbIM IOKa3aTeJeM, BBIMOJHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAILUX CTEIICHH C LIEJIBIM IMOKa3aTelIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAJIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alre0pandecKuMu JAPOOsIMHU.

PacknanpiBaTh KBaJIpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[IpuMeHsTh MpeoOpa30BaHUs BRIPAKCHUM IJIs1 pEIICHUs Pa3IuYHbIX 3a7a4 13
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiath NMHEMHBIE, KBaJIpaTHbIE YpaBHEHUS U PallMOHAJbHBIE ypaBHEHUS,
CBOJISILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.



[IpoBOAUTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUM, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3a7aud K €€ anreOpandecKou
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3yybTarT.

[IpyMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpauyuecKy0 WUIIOCTPALIUI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[ToHumaTh ¥ KCHONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAesATh CBOMCTBA PYHKIUU N0 €€ rpaduKy.

Crtpoutb rpaduku 3J€MeHTapHbIX GYHKIUNA BUJIA:

y = kix,y =x% y =x’y =[x, y = VX, onucsiBaTh CBOIHCTBa YHCIOBOA
dbyHkuuu 1o e€ rpaduky.

IIpeacraBiieHHe JAHHBIX U ONMUCATEILHAA CTATUCTHKA

W3BnekaTe M npeoOpa3oBbIBATH HH(POPMALIMIO, NPEICTABICHHYIO B BUIE
Ta0NHL, TuarpaMm, rpaukoB, NMPEACTABIATh JaHHbIE B BUAE TaOJIUL, AUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C NOMOIIBIO CTATUCTUYECKUX IOKA3aTeNed: CpeaHUX
3HAYEHUI U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUYEHHM W YaCTOThI COOBITHIL, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

BepositHOCTH

HaxonuTh BEPOATHOCTH CIydalHBIX COOBITHH B OMBITAaX, 3Hasl BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONBITaX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

BBenenue B Teopuio rpagos

Hcnonp3oBath rpaduueckue MOAENTU: JEPEBO CIY4alHOIO SKCIEPUMEHTA,
JyarpaMMsbl Jilliepa, YuciaoBas npsmasi.

JIeMEHTbl KOMOMHATOPUKHU

OnepupoBaTh TMOHATHUSMH: MHOXKECTBO, ITOAMHOXECTBO,  BBINIOJIHATH
omepalyyd HaJ, MHOXECTBaMHU: OObEIUHEHUE, TNIepeceueHue, JIOMOJHEHUE,
IIEPEYUCIIATD IJIEMEHTBI MHOXKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.



Hcnonp3oBath rpaduveckoe NpeACTaBICHUE MHOXKECTB M CBS3EH MEXIY
HUMM [T OIIMCAHMS IIPOLIECCOB U SIBJICHHWM, B TOM YHCJIE IIPU PELICHUU 3a4a4 W3
JIPYrUX Y4eOHBIX MPEIMETOB U KYPCOB.

K kxoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBHS C  palMOHAIBHBIMH  UYHCIAMH,
codeTrass YCTHbIE UM TNHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIYMCIEHHS C
VppalMOHAIbHBIMU YUCIAMU.

HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTesIMU U KOPHEM,
BBIYUCIIATH 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyIJIsITh TEUCTBUTEIBHBIE YHCJA, BBINOJIHATh IPUKUAKY PE3yJIbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pewats JIMHEMHBIE U KBAaJApPAaTHBIC YPABHEHMs, YPaBHEHUS, CBOISILIMECH K
HUM, IPOCTENIINE TPOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUU C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABIISICTCS JTUMHEUHBIM.

Pemarb TekcTOBBIE 3alauM  aIreOpauvyeckuM CHOCOOOM € TMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUNU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyeCcKUX NpPeCTaBIEeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHne HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpAaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUIOB. lloka3piBaTh CXeMaTHYECKH

pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKImil Buga: y = KX, y
=kx+ b y=kix,y=ax* + bx +c, y=xy=1x Yy = x|, B 3aBucumoctu ot

3HauYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.



Crtpouth 1M HU300paXkaTh CXEMATHUYECKU TpaQUKH KBaJpPaTHUHBIX (DYHKIIHH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacnio3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCTIECA0BATEILHOCTH M IIPOrPECCHH

Pacro3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 MPOrpPecCud Npu
pa3HbIX Croco0ax 3aJaHus.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBAaTEIbHOCTH TOYKAaMHM Ha KOOPAWHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IOCJIEIOBATEIBHOCTAMHU, B TOM
YHClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).

IIpeacraBiieHHe JAHHBIX U ONMUCATEIbLHAA CTATUCTHKA

W3Bnekat W 1peoOpa3oBbIBaTh HMH(OpMALUIO, MPEACTABICHHYIO B
pa3NMYHBIX MCTOYHMKAaX B BHJAE TaOJHWL, OUarpamm, rpaukoB, HpPeICTaBISATH
JaHHbIE B BUJE TaONHULl, AUarpaMm, rpauKoB.

DJIeMeHTbl KOMOUHATOPUKH

Pemate 3amaunm oOpraHu3oBaHHBIM NEpPeOOPOM BApUAHTOB, a TaKXKE C
UCIT0JIb30BAaHUEM KOMOMHATOPHBIX MPABHII U METOJIOB.

BepositHOCTH

Hcronb30BaTh ONUCATENbHBIE XapAaKTEPUCTUKHU JUII MAacCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHAE 3HAYECHUSI U MEPBI PACCEUBAHMSIL.

HaxonuTh 4acTOThl 3HAYEHUI UM YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysibTaTaMy NPOBEIEHHBIX U3MEPEHUI 1 HAOIOICHUN.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMBITAX, B TOM
YlClie B ONbITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

NmMeTs mnpencraBieHuWe O CIy4alHOM BEJIWYMHE W O paclpelesIeHUU
BEPOSATHOCTEM.

HNmeTp mpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
MPOrpamMMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna v BBIYKMCICHUS. PalinoHanbpHbIe 12 bubmuoreka [JOK
qyucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Anrebpanyeckue BhIpaKeHUs 48 3 httos://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 YpaBHCHHS  HEPABCHCTBA 21 2 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 Koopanwatst u rpaguici. GynKiimn 14 ! https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
° Hpercranierie aHREX 8 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
6 OmicarenbHas CTaTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
! Catysaitas H3MEH'HBOCTE ! . https://m.edsoo.ru/7f415fdc
bu6mmorexa [{OK
8 Brenerme B TeopHio rpagos 4 https://m.edsoo.ru/7f415fdc
9 BeposiTHOCTB M yacToTa CIIy4aliHOTO 4 1 bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [{OK
10 O0001enue, cucTeMaTU3alus 3SHAHUH 10 2 https://m.edsoo.ru/7f415fdc
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 5



https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4yacoB

JuaexkTpoHHble (UU(poBbHIE)

Ne i/ Konrpoasn  IIpakrnueck
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
ble padoTbl | He padoThI
bubmuoreka [JOK
1 I1 4
OBTOPeitife Kypea 7 ilacca https://m.edsoo.ru/7f417af8
5 Uucna u Beruucnenus. Kpagparaeie 17 1
KOpHU
3 Uucna u BeruucieHus. CTeneHb ¢ UeIbiM 11 1 bubmuoreka [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BhIpaXeHHs. 21 1 bubnmoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBanpaTHbie 24 9 bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 21 2 bubnunoreka [JOK
U UX CUCTEMBI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 O . . 3
YHKLUH. OCHOBHEIC HOHATHS https://m.edsoo.ru/7f417af8
8 OnucarenbHas craTucTuka. PaccenBanue 4 bubmuotexa [JOK
JNAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmorexa [JOK
o Mroxectsa 4 https://m.edsoo0.ru/7f417fb2
bu6mmorexa [IOK
10 B i 6 1
CPOATHOCTS CAYHAHKOTO COOBITHA https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
11 B 4
BE/ICHHE B TCOPHIO rPado https://m.edsoo.ru/7f417fb2
12 Crnyyaiinbpie COOBITUS 8 bubmuorexa [IOK
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https://m.edsoo.ru/7f417fb2

bubmuoreka [JOK
https://m.edsoo.ru/7f417fb2



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM
Ne /it Kourpoasubie Ilpakruueckue (uupposbie)
NPOorpaMMsbI Bcero
o0pa3oBaTe/ibHbIEPECYPCHI
bubmuoreka [JOK
1 IT
OBTOPEHHE Kypca § Kacea 6 https://m.edso0.ru/7f41a302
5 Yucna u BeluncieHus. JleicTBUTENbHBIE 10
qucia
3 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 13 bubnnoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 bubnmoreka [JOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
5 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
0 Oymxum 20 https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
7
Uucnoble NOCIIeT0BATENbHOCTH 16 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
8 DIIMEHTEI KOMOHHATOPHKH 0 https://m.edsoo.ru/7f41a302
9 ['eomeTpuyeckas BEpOSATHOCTh 6 bubmmorexa [JOK
P p https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
1 14 b
0 CTBITAIA BEpHyILIH 6 https://m.edso0.ru/7f41a302
. bubmuorexa [JOK
11 C 6
flyHadias peiita https://m.edso0.ru/7f41a302
12 O0001enue, cucTeMaTH3aIus 3SHAHUH 21 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Anre6pa, 7 kimacc/ MakapsrueB FO.H., Munatok H.I'., Hemmkos K.1. u
npyrue; nox penakuuei TemskoBckoro C.A., AKIIMOHEpPHOE OOLIECTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

* Anre6pa, 8 kimacc/ MakapsrueB FO.H., Munatok H.I'., Hemmkos K.1. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

* Aunre6pa, 9 kinacc/ Makapsrues FO.H., Munatok H.I'., Hemmkos K.1. u
npyrue; non penakiueit TenskoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«3narenbctBO «IIpocBemienue»

o Maremaruka. BepoATHOCTb 1 cTaTUCTHKA. 7-9 Ki1acchl. ba3oBbIi ypOBEHbD.
VYuebnuk. B 2-x wactax/Beiconkuii 1.P., Smenko W.B.; mox pen. Amenko
n.B.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

e Maremartuka. Anredpa: 7-9 kinacchl: 6a30Bbli YPOBEHb: METOIMUECKOE
nocobue K npeAMEeTHON TUHUU yueOHuKoB 1o anreope FO.H. Makapsiuesa,
H.I". Munmiok, K., Hemkosa u ap. - 2-e u3a., crep. — Mocksa:

«IIpocsemenuey, 2023

e Maremaruka. BeposiTHOCTb U cTaTUCTHKA: 7-9 KiTacChl: 0a30BbIil YPOBEHB:
METOUYECKOE NMOCOOUE K MPEIMETHON JIMHUM YYCOHUKOB IO BEPOSITHOCTH U
cratuctuke U.P. Beiconkoro, U.B. flmenko mox pexn. W.B. Smenko. - 2-¢

u3., ctep. — Mockaa: «lIpocBemenuey, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https: //urok.apkpro.ru/

https: //resh. edu.ru/subject/
https: //oge/fipi.ru/bank/

https: //education.yandex.ru/main

https: //content.edsoo.ru/lab/subject/3/



	417f100efc4710c53c68c21d2c969a97b0999c725d6b2a8f2d2f6cadf6b1d81b.pdf
	10960dd641f307dc1a1f5f52355c2cc67cf8b060416cc35b948375013e252521.pdf

