MUWHUCTEPCTBO MIPOCBEINIEHUSA POCCUIICKON ®EJIEPAIIIN

KomuTer 00pa3zoBaHusi, HAYKH M MOJIOAEKHOM MOJUTHKA Bosrorpaackoi
obs1acTn

I[enapTaMeHT o oﬁpasoBaHmo AIMHUHHUCTPpaAUH Bo.ﬂrorpaz[a

MOY CHI Ne 89
YTBEPXJIEHO

rloanacao wibposon Jupexrop MOY CII Ne 89

finpektop e HperTop ]
o NB.

Moy CLLI N ?m,ig;g:ﬁﬁ:;iz Jl\_/:gy JIprTaena JI.B.
89 ”bITaeBa enjaiI:schooISQ@voig;d
n .B. El“e::;:UZIOCZ:;?OJZ 14:52:47 le’lKa3 Ngzs

+0300' oT «1» cenTsiopst 2023 r.

PABOYASA ITPOT'PAMMA

(ID 3362365)

yueOHoro Kypca «Ajareopa (yriry0JéHHbI YPOBEHb)»

T oOyuarommxcst 7 — 9 KimaccoB

Bouarorpaa 2023



INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3y4eHUe JPYTruX AUCHUILIMH KaK €CTECTBEHHO-HAyYHOr0, TaK U TYMaHUTapHOIO
LIUKJIOB, €€ OCBOEHME HEOO0XOAMMO JIs MPOJOKEHHs 00pa3oBaHUs U JJsl MOBCEJHEBHOM
*u3HU. PazBuTHe y 0OydaromMXcsi HayYHBIX MPEICTABICHUNA O MPOMCXOXIACHUU U CYIIHOCTU
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4eCTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
NecTBUSA, BBIBOABI, (POPMYIHUPOBaTh yTBepkIeHHUs. OcBOoeHUEe Kypca ajireOpbl o0ecreynBaeT
pasBUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcsi, IOITOMY CaMOCTOATENIIBHOE pELIeHHe 33aJad OOydYaloUIMMHCS  SBIISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B cTpykType nporpaMMel yaeGHOTO Kypca «Anredpay yriayOoi€HHOTO H3ydeHUsI OCHOBHOE
MECTO 3aHUMAIOT  COJepXKaTelbHO-METOIUYEeCKHe JUHMU: «Yucia ©  BBIYHUCICHUAY,
«Anrebpanyueckue BbIpAXKEHUA», «YpaBHEHHUs U HepaBeHCTBa», «DyHkium». Kaxnas u3z atux
COJIepKATEIbHO-METOJMUYECKUX JTMHAN pa3BUBACTCS HA MPOTSHKEHUHU TPEX JIET M3YydeHHs Kypca,
B3aMMOJICHCTBYS C APYTUMH €T0 JUHUSIMH. B X0/1e n3yueHust Kypca 00yJaromuMcs TPUXOAUTCS
JIOTMYECKU PACCYXkJaTh, MCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B CBs3u ¢ 3TUM B
nporpaMMmy  y4eOHOro Kypca «Anaredpa»  BKIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
NpPEICTAaBICHHbBIE BO BCEX OCHOBHBIX pas[eliax MaTeMaTH4ecKoro oOpa3oBaHUsS U
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Aniredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxkanrie JuHUM «Yucaa W BBIYUCICHHS» CIY)XKHUT OCHOBOW ISl JAlbHEHIIIETro
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XM3HMU. Pa3BuTHE MOHATHA O YMCIEe Ha YpOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIBHBIMH YHCIIAMH,
(GbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM YHMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanue JByX aireOpanyeckux JHMHUH — «AnreOpanyeckue BBIPAXKEHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTO ammapaTra, HEOOXOTUMOTO ISl pemIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEeIMETOB U OKpYysKarollel pearbHocTH. Ha ypoBHE OCHOBHOTO 0011er0 00pa3oBaHus y4eOHbIN
MaTepuajg TpPYNIUPYETCs BOKPYT pallMOHAJIBHBIX BbIpaXeHUH. AnreOpa JAeMOHCTpPUPYET
3HAYCHWE MaTeMaTHKH KaK s3bIKa IS TIOCTPOCHUS MaTeMaTHYeCKHX MOJEJeH, OIMHMCaHUs
MPOIIECCOB M SBJICHWH peaqbHOTO MHupa. B 3amaum oOydeHHs anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIUXCS YMEHHS WCIONb30BaTh PA3IMYHBIC
BBIpa3UTENIbHbIC CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHOT'O, CHMBOJIMYECKOTO, TPaHuecKoro,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

YroyOnéuuslii  Kypc  anreOpbl  XapakTepHu3yeTcss H3YYEHHUEM  JIOTIOJIHUTEILHOTO
TEOPETUYECKOr0 ammapara ¥ CBS3aHHBIX C HUM METOJIOB pelIeHUs 3aaady. Anredpa sBISETCS
A3BIKOM JUJIsl ONMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM MaTeMaTHYeCKOIo
MonenupoBanus. Ilpu 3ToM camMu OOBEKTH MAaTeMaTHYECKHX YMO3AKIIOYEHHH M MPUHATHIE B
anreOpe MpaBuiIa UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUH 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJCHHUS, PA3BUBAIOT MAaTEMaTHYECKYI0 HMHTYHLUIO, KPAaTKO M HAarJISAIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUN U y4yaT UX MPUMEHEHUI0. TeM caMbIM anredpa
3aHMMaeT OJHO U3 BEAYIIUX MECT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
o0yJarouuxcsi.

B coBpemeHHOM II(PPOBOM MHUpE BEPOSTHOCTh U CTATHCTHKA MPUOOPETAIOT BCE OOIBIIYIO
3HAYUMOCTh KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIOKEHHM, TaK U UX POJIU B 00pa3oBaHUW,
HEOOXOUMOM KaXkJIOMy uesoBeKy. Bospactaer uucno npodeccuit, mpu OBIaACHUH KOTOPHIMU
TpeOyeTcst xopormras ©0a3oBasi MOATOTOBKA B OOJACTH BEPOSTHOCTH W CTAaTHCTUKH, TakKas
MOATOTOBKA Ba)KHA JUIsl MPOJOJKEHUs OOpa3oBaHUS M MJis YCHEIIHOW MPOoQecCHOHATBHOU
Kapbephl.

Kaxxaplii 4enoBeK MOCTOSHHO MPUHUMAET PEIICHHsS Ha OCHOBE HMEIOMIMXCA y HEro
NaHHbIX. /{75 0OOCHOBAaHHOTO NPHHATHS PEIICHUS B YCIOBUSX HEAOCTaTKa WM H30BITKA
uHpopManuu HEOoOXOJAUMO B TOM YHCIE XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MBbIIIICHHE. VIMEHHO MO3TOMY BO3HHUKJIA HEOO0XOAMMOCTh (OPMHPOBATH Y
oOyyaromuxcst pyHKIIMOHAIBHYIO TPAaMOTHOCTb, BKITIOYAIOIIYIO B c€0s1 YMEHHE BOCIIPUHUMATD U
KPUTHYECKH aHAIM3UPOBATh MH(POPMAIIHIO, IPEACTABICHHYIO B PA3JIMYHBIX (OopMax, MOHUMATh
BEPOSTHOCTHBIN XapakTep MHOTHX pPEaIbHBIX IPOIECCOB W 3aBHCUMOCTEH, NPOHU3BOIUTH
NpOCTENIINEe BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM MpHHLUUNAMHU cOOpa, aHanmuM3a U
NPEICTaBICHNS JaHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIECTBa W TOCYJapCTBa MPHOOIIAET
oOyJaromuxcsi K OOIIeCTBEHHBIM HWHTepecaM. l3ydeHne OCHOB KOMOWHATOPWUKH pPa3BUBACT
HABBIKM OpTraHH3aliy Tepedopa M MOoJCYETa YUCIa BApUAHTOB, B TOM YHUCIE B MPUKIATHBIX
3aJadax. 3HAKOMCTBO C OCHOBaMU T€OpHUHU TpadoB cO3MaéT MaTeMaTHUeCKud (QyHIaMEeHT JJis
dbopMUpOBaHUS KOMIIETEHIIMM B oOsacTu WHPOPMATHKU U IUPPOBbIX TexHonorui. [lpu
U3Y4EHUH CTATUCTHKH W BEPOSTHOCTH OOOTAIAIOTCS TIPEACTABICHUS OOYYaIOUIMXCS O
COBPEMEHHOM KapTHHE MHpa M METOJaX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLMAIBHO 3HAUYUMOM HH(POPMALMU M 3aKJIAJBIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBITIIJICHHUSI.

B cooTBeTcTBHHM C MJAaHHBIMH MESIMH B CTPYKTYpe NpPOTpaMMbI y4eOHOTO Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOTO O0IEro oOpa3oBaHMs Ha YIIIYONEHHOM YpOBHE
BBIJICJIEHBI CIIEAYIOIINE COAep)KaTelbHO-MeToauueckue auHuu: «lIpencraBneHue AaHHBIX U



onucaTeNbHasl CTAaTUCTHKa», «BeposTHOCTBY», «JneMeHThl KOMOMHATOpHKH», «BBeneHue B
Teoputo rpadoBy», «MHOKECTBaY, «JlOTHKay.

Copnepxanue ynuHun «lIpencraBieHne JaHHBIX W ONMCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOH U1 (hOPMUPOBaHMS HABBIKOB pabOThl ¢ MHPOPMALKEH: OT YTEHUS U UHTEpIpEeTaluu
uHpOpMaLMy, TPEACTaBIEHHOW B Tabiaumax, Ha JguarpaMMax M rpadukax, 1o cbopa,
IIPEACTABJICHNS U aHAIN3a JAHHBIX C UCIIOJIB30BAHUEM CTaTUCTUYECKUX XaPAKTEPUCTUK CPEIHUX
u pacceuBanus. PaboTas ¢ maHHBIMH, O0ydYarolIuecs y4yaTcs CUMTBHIBATh U HMHTEPIPETUPOBATH
JlaHHBIC, BBIJIBUIaTh, apryMEHTHPOBATh M KPUTHKOBATh IPOCTEHUIINE T'MIIOTE3bI, Pa3MbIIUIATH
HaJl (haKTOpaMH, BbI3bIBAIOIIMMU U3MEHUUBOCTD, U OLIEHUBATh UX BIMSHHUE HA pacCMaTpUBacMble
BEJIMYUHBI U NIPOLIECCHI.

WHTYyUTUBHOE  IIPEACTABICHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBAHUE
3aKOHOMEPHOCTEW M TEHACHLUN CTAHOBHUTCS MOTHBHMPYIOUIEH OCHOBOM U1 M3Y4YEHHs TEOPUU
BEPOATHOCTEH. bosbIIOE 3HAYEHHE HMEIOT INPAKTUYECKHE 3aJaHus, B YACTHOCTH OIBITBHI C
KJIACCUYECKUMU BEPOATHOCTHBIMU MOJCIISIMH.

[TonsiTe BEPOATHOCTH BBOJUTCS Kak Mepa IpaBaonoaoOus ciydaiHoro coositus. Ilpu
U3y4eHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMATCS ¢ MPOCTEHIIUMHI METO/IaMU BBIUYMCIIEHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU MCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMH, IO3BOJISIOUIMMH CTaBUTh W peliath OoJsiee CIoKHbIE 3aiauu. B
yu4eOHBI KypC BXOJAST HadajlbHbIE MPEACTABICHUS O CIy4YailHbIX BEJIMYMHAX U UX YHUCIIOBBIX
XapaKTepUCTHKAX.

B pamMkax yueGHOro Kypca OCyIIecTBIsIeTCS 3HAKOMCTBO 00YYaOLIMXCsl C MHOKECTBAMU U
OCHOBHBIMM ONE€palsIMU HaJl MHOXKECTBAMU, PacCCMaTPUBAIOTCS IPUMEPbI IPUMEHEHUS TpadoB
U DJIEMEHTOB TEOPUM MHOXKECTB JUIsl pELICHUs 3a]ad, a TAKXKE MCIOJIb30BaHUSA B APYTHX
MaTeMaTHYECKUX KypcaxX U y4eOHBIX IpeIMeTax.

CornacHo ywyeObHOMYy IUTaHy B 7-9 Kilaccax u3ydaercsi y4eOHbIl Kypc «AinreOpay,
KOTOPBIN BKIIIOYAET CIIEAYIOIINE OCHOBHBIC pa3JeNibl cofepxaHus: «Yuciaa M BBIYHCICHUSY,
«AnredbpanyecKue BBIPAKEHUS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN».

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 408 gacos: B 7 kinacce — 170 gacoB
(5 yaca B Hezenm0), B 8 kimacce — 136 yacos (4 yaca B Hezeno), B 9 kitacce — 136 yacoB (4 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbubie uyucna. CpaBHEHHE, yNOpSAOYMBAHHWE W apu]MeTHUecKue ICHCTBUS C
paluMOHAIBHBIMU YucaaMu. YucaoBas npsmas, MOIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ CBOMCTBA. 3alUCh 4uCia B JIECATUYHOMN
MO3ULIMOHHOM CUCTEME CUHCIICHHUS.

Pemienne TeKCTOBBIX 3a1a4 apupMETHUYECKHM criocoboMm. Pemenue 3amau u3 peanbHOM
NPaKTUKA HAa YacTH, HA JAPOOHM, Ha MPOLECHTHI, MPUMEHEHUE OTHOIIECHHA M MPONOPIMNA NpHU
pellleHnu 3aa4, pelIeHue 3a/1a4 Ha JBUKEHHE, paboTy, HOKYIKH, HAJIOTH.

JemumocTs 1enbix uncenr. CBOMCTBA JSIUMOCTH.

[Ipocthie u coctaBHbie yncia. YéTHbie U HeuéTHbIe yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUSI LIEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HaubGonpmumii oOmuil nenurens ¥ HaMEHbIIee o0lee KpaTHOe ABYX yucell. B3aumHo
npoctele yncna. Anroputm EBxinpa.

Henenne ¢ octaTkoM. ApupMeTUIeCKHe orepanuu Hajl OCTaTKaMHu.

Anredpanyeckne BbIPaKeHUs

BolpaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHE BBIPAKEHUs C NepeMeHHbIMU. [IpencraBnenue
3aBUCUMOCTH MEX]y BEIMYMHAMHU B BUIE€ (POPMYJIBIL.

ToxnmectBo.  ToxmecTBeHHBbIE  IpeoOpa3oBaHUsl  anreOpamyecKUX  BBIPAKCHHU.
Jloka3zaTenbCcTBO TOXKIECTB.

Opnowiensl. OqHOWIEH cTaHAApTHOrO BUJA. CTENEHb OAHOWICHA.

MHuorounensl. MHorowieH cra"paptHoro Buzaa. CreneHb MHorowieHa. CroxeHHe,
BbIUWTAaHUE, YMHOXXEHHME M JelieHue MHOrowieHoB. [IpeoOpa3zoBaHue 1€10r0 BBIPAKEHUS B
MHorouseH. Kopau MHorousena.

@opMybl COKPAIIEHHOTO YMHOXCEHMSI: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH [JBYX
BbIpaXEHHUM, KyO0 CyMMbl M KyO pa3HOCTH JBYX BBIpaKEHUH, Pa3HOCTb KBaJpaToOB JIBYX
BBIPQXXEHHM, NMPOU3BEACHNE PAa3HOCTH U CYMMBI JBYX BBIPQXXEHMH, CyMMa U Pa3HOCTb KyOOB
JBYX BBIPQKECHUH.

PaznoxeHne MHOrowieHa Ha MHOXXUTENU. BbpIHeceHHE OOIIero MHOXHUTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHUsI M HEpaABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. Kopenp ypaBHeHus. CBolicTBa ypaBHEHUH C OJHOHN
nepeMeHHON. PaBHOCUIIBHOCTE ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHYecKass MOJEIb PEaIbHON
CUTYAaLVH.

JIuHeliHOe ypaBHEHHE C OJHOM INEepeMEeHHOW. UMCino KOpHEH JIMHEWHOIO YpaBHEHMS.
Pemrenne TEKCTOBBIX 3aJady C IOMOLIBIO JIMHEHHBIX ypaBHeHWH. JIuHeliHOe ypaBHeEHHE,
CoZlepaKalllee 3HAaK MOJYJIA.

VYpaBHeHne ¢ JByms T1epeMeHHbIMU. ['paduk JMHEHMHOro ypaBHEHHS C JBYMS
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ ABYyMs mepeMeHHbIMU. ['paduyeckuii MmeTos
pELICHUS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IBYMs IIEpEMEHHBIMU. Pelienue cucreM JIMHEMHBIX
YPaBHEHUH C ABYMs NEPEMEHHBIMM METOJOM IOJCTAHOBKM M METOAOM cioxeHus. Cucrema
JIBYX JINHEWHBIX YPaBHEHHUU C IBYMS IEPEMEHHBIMHU KaK MOJIEIb PEATBHON CUTYAILNH.



DOyHKIUHA

Koopaunara Toukn Ha mnpsimod. UucioBele npoMexyTku. PaccrossHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsamoyronbHas cuctemMa KoopAuHAT. AOGcuucca M OpAuHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3afaHHBIX (QopMmynaMu. YrteHue TrpadUKOB PpeabHbIX
3aBUCUMOCTEH.

OyHKIMOHATBHBIE 3aBUCUMOCTH MEXIy BennunHaMu. [lonstue QyHkiun. OyHKIUS Kak
MaTeMaTHyYecKasi MOJEb peajbHOoro mpouecca. ObmacTe omnpeneseHuss U o0JIacTb 3HAYEHUH
byakuun. CiocoOs! 3ananust Gynkuu. ['paduk Gynkuu. [loHsaTHS MakcHMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAHMSI HA IPUMEpPaxX PeabHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk nmuneitHol Gynkimu. ['paduk dynkuum y = |X|.
KycouHo-3aanHble pyHKINY.

BeposiTHOCTB M CTATHCTHKA

[IpencraBienue MaHHBIX B BUAE TAaONWI, JUarpaMM. 3arojiHEHHE TaONWL, YTEHUE U
MIOCTPOCHHE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTrOBBIX IuarpamMm. UteHue rpaduKoB pealbHBIX
nporeccoB. M3Bneuenne wuHopManuu U3 jauarpaMM M TaOnMI, HCHOJb30BaHUE U
UHTEpIpeTalys JaHHBIX.

OmnwucarenpHasi CTaTUCTHUKA: CpeaHee apu(MeTHIECKoe, MeIUaHa, pa3Max, HaubobIee 1
HauMEHbIIEe 3HAYCHMs, KBApTUJIM, CpEIHEE TapMOHHUYECKOE, CpEeIHEe TI'apMOHHUYECKOE
YHCJIOBBIX JIaHHBIX.

[Tpumepsl ciiydyailHOM HM3MEHYMBOCTH TPU H3MEPEHHUSX, B MacCOBOM IPOU3BOJCTBE,
TEHJACHIIMU U cly4yailHble KojeOaHus, TpYNIUPOBKA JIAHHBIX, NPEJICTaBICHUE ClIy4yailHON
MU3MEHYMBOCTH C MIOMOMIBIO TUAarpaMM, 4aCTOTHI 3HAUCHHH, CTATUCTHYECKAs YCTOHYNBOCTb.

I'pad, Bepiinna, pedbpo. Crenens BepiinHbl. Yucio pédep U cymMmapHasi CTEeleHb BEPLIMH.
[Tonstue o cBs3HbIX Tpadax. Ilytu B rpadax. Llenu u mmknsl. O6xox rpada (diliepoB MyTh).
[TonsiTue 06 opueHTHpoBaHHOM Tpade. Pemenue 3amad ¢ momomipio rpados.

VYTBepxkIeHUsT U BBICKa3biBaHUS. OTpUIlaHWE YTBEPXKICHUS, YCIOBHBIC YTBEPXKICHHS,
oOpaTHbIe U PAaBHOCUJILHBIE YTBEPXKICHHsI, HEOOXOIUMBIE U JIOCTaTOYHBIE YCIIOBHSI, CBOMCTBA U
npu3Haku. [IpoTHBONONI0KHbIE YTBEPXKICHHS, JOKA3aTEIbCTBA OT IPOTUBHOTO.

CrnyyaliHplii 3KCHEpUMEHT (OIBIT) M ciydaiiHoe coObiTue. BeposiTHOcTh M wacToTa
cirydaifHOro coObITHs. POJTb MaOBEPOSTHBIX M MPAKTHUECKH JOCTOBEPHBIX COOBITHH B MPUPOJIE
U B 001IIeCTBE.

8 KJIACC

Yucsia v BbIYUCICHUSA

KBanpaTHble KOpHU. Apu(MeTHYecKUil KBaJIpaTHBIH KOpPEeHb M ero cpoicTBa. [loHATne
VUPPALMOHAIBHOIO 4ucia. J[eMcTBus ¢ WppanuoHanbHBIMM 4uciiaMu. CBOWCTBA JNEUCTBUHM €
MPPALMOHAIBHBIMY YKciiaMiA. CpaBHEHUE UPPALMOHATIBHBIX YUCEIL.

IIpencraBienys 0 paCIIMPEHUAX YACIOBBIX MHOXKECTB. MHOXECTBA HATYPAIBHBIX, LIEIIBIX,
paloHaIbHBIX, NEHCTBUTENBHBIX Ynced. CpaBHeHHE yncen. UncIoBble IPOMEKYTKH.

HevictBusa ¢ ocrtatkamu. Octatku cteneHeil. IIpuMeHeHue OCTaTkoB K PENICHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl OOBEKTOB OKpYXKAIOLIEro MHpa, UIMTENBHOCTH IMPOLIECCOB B OKPYKAIOIIEM
mupe. CTaHJapTHBIN BUJI YKCA.

AuiredpanuecKkue BbIpasKeHUs1



Anrebpanueckas apoOb. JlomycTUMble 3HaYEHUs MEPEMEHHBIX B JPOOHO-PALMOHATIBHBIX
BeIpakeHUsAX. OCHOBHOE CBOMCTBO anreOpanyeckoit Apodu. CrokeHue, BEBIMUTaHUuE, YMHOKEHUE
U JlerieHue anredpandeckux apobeii. Briaenenue nenoii 4actu anredpandeckoit 1poou.

Panyonanenple  BbIpakeHMs.  TOXIECTBEHHbIE  INPeoOpa3oBaHMsA  PALMOHAJIBHBIX
BBIPAXKEHUI.

JlonycTumble 3HAYCHHS TMEPEMEHHBIX B BBIPAKEHHSX, COJAEpKAIIMX apuMeTHuecKue
KBaJpaTHbIe  KOpHU. TOXXAECTBEHHBbIE  TMpeoOpa3oBaHUS  BBIPAKEHHUH,  COJEpIKalluX
apupMeTHUecKue KBaJpaTHbIE KOPHHU.

Crenenb C 1enbpIM TOKazaTeneM ©  e€ cBoiicTBa. IIpeoOpa3oBaHue BbIpaXKCHUH,
COJIEpIKaINX CTEIEHHU.

YpaBHeHusI U HEPaBEeHCTBA

KBanpatHoe ypaBHenue. dopmyna KOpHEH KBagpaTHOTrO ypaBHeHHsA. KosmuecTBo
JICUCTBUTENIbHBIX KOpPHEW KBajpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHUs, CBOJUMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHEHUsM. KBajnpaTHoe ypaBHEHUE C
napaMmeTpoM. PerieHne TeKCTOBBIX 3aau C IOMOILBIO KBAJAPAaTHBIX YPaBHEHUIA.

JpoOHo-pannoHanbHble  ypaBHEHUs. PemieHue ApoOHO-paLlMOHATIBHBIX YpaBHEHUI.
Pemenue TEKCTOBBIX 3a4ad C IMOMOIIbIO JpOOHO-pallMOHANBHBIX ypaBHeHMH. ['paduueckas
MHTEPIIPETALUS YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

Uucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crtporume u Hectporue HepaBeHCTBa. CllokeHue H
YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OlLEHMBaHME 3HA4YCHMsS BbIpaXeHMs. JlokazarenbcTBO
HEPABEHCTB.

IlonsiTHe O pelIeHHH HEpPAaBEHCTBA C OJHOM IIEPEMEHHOM. MHOXECTBO pelIeHU
HEPaBEHCTBA. PABHOCWIIBHBIE HEPABEHCTBA.

JIuHeiiHOEe HEpaBEHCTBO C OJHOM IIEPEMEHHOM M MHOXKECTBA €ro peuieHuil. Pemenue
JMHENHBIX HEPABEHCTB C OJHOU rnepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOW mepeMeHHOM. Pelienne TEKCTOBBIX 3a7ad C MOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

DOyHKIUH

OO6unacTp ompeneneHus 1 MHOXECTBO 3HaueHHH (yHKuuu. CrocoObl 3aaHust QYHKIIHM.
I'paduk ¢pynkuu. Yrenue cBoilctB ¢pyHKuu no €€ rpaduxy. Ilpumeps! rpadukos GyHKIUH,
OTPaKAIOIIUX PealbHbIE MPOLIECCHI.

Jluneiinas GyHkius. OyHKINN, ONMCHIBAIOIIKE MPSAMYIO U 00OPaTHYIO IPONOPLMOHATIbHBIE
3aBUCHUMOCTH, UX TpapUKH.

Oynxmmn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u ux cBoiictBa. Kycouno-
3aJJaHHbIe (DYHKIMH.

9 KUIACC

Yuciaa 1 BLIYMCIEHUS

Kopenb Nn-it crenenu u ero cpoiictBa. CTeneHb € palMOHAIbHBIM IOKa3aTelneM U eé
CBOMCTBA.

AuiredpanyecKkue BbIpasKeHUs1

ToxaecTBeHHbIE MPEOOpa3oBaHMs BBIPAKEHUH, COAEpKAIIUX KOpPeHb N-Ml CcTeneHw.
ToxaecTBeHHbIE TPEOOpa3OBaHUs BBIPAKEHUN, COAEPKAIIUX CTEMEHb C PAIMOHAIBHBIM
MMOKa3aTelIeM.



KBagpatueiii tpéxuneH. KopHu kBampaTHoro TpéxwieHa. Pa3nokeHue KBaJIpaTHOIrO
TpEXUJICHA HA JIMHEWHBIE MHOKHUTEIIN.

YpaBHeHusI 1 HEPaBEeHCTBA

buxkBanpatHeie  ypaBHeHus. IIpumepsl npUMEHEHHMH  METOJOB  PABHOCHIIBHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM, TPAaPUIECKOTO METO/Ia TP PEIICHUH YpaBHEHUN 3- H
4-ii cTeneHeN.

Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemienue cucrem ypaBHEHUW C JBYyMsI NEpEMEHHbIMH. PelieHne mpocTelmx CUCTEM
HEJIMHEWHBIX YPaBHEHHM C JBYyMsI NMEpeMEHHbIMH. ['paduueckuii METoJ pelleHUs CHCTEMBI
HEJIMHEWHBIX YpPaBHEHMH C ABYMs nepeMeHHbIMU. CuUcCTeMa JABYX HEJIMHEWHBIX YPaBHEHMH C
JBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHOM CUTYyalUH.

YuciioBble HEpaBeHCTBA. Pemenne TMHENHbIX HepaBeHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB.

KBagparHble HepaBEeHCTBa C OJHOM NEpeMEeHHOW. PernieHue KBaapaTHBIX HEPABEHCTB
rpadu4eckuM METOJOM W METOAOM HWHTEPBAIOB. METOJ WHTEPBAIOB I PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiinirie HepaBeHCTBA € MAPAMETPOM.

PeleHne TeKCTOBBIX 3a/1a4 € MOMOILbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMsl mepeMEHHbIMU. PerieHne HepaBeHCTBA C JBYMs NEPEMEHHBIMM.
CucremMbl HEpPaBEHCTB C JByMs MepeMeHHbIMH. ['paduueckuii MeToN pEIICHUs CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUHA

Oyuknusa. CpoiicTBa (QyHKIMI: HyIH (QYHKIUH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA
(GyHKIMU, TPOMEXYTKHA BO3pAaCTaHWsI M YObIBaHHS (YHKUIWHU, YETHBIE M HEUYETHBIC (PYHKIUH,
HanOoJIpIIIee M HAUMEHbIIEe 3HAYCHUS (PYHKIINH.

KBamparnunass ¢ynkuus u e€ cBoicTBa. lcmonb3oBaHHME CBONCTB KBaJIpaTUYHOM
byukuun s perenust 3anad. [loctpoenue rpaduxa xBagpatuyHod ¢yskiuu. [lonoxenue
rpaduka KBaApaTHIHON (PYHKIIMH B 3aBUCUMOCTH OT e€ KodpduuuentoB. ['paduku GyHkuuii y
=ax2, y = a(x - m)> u y = a(x — m)® +n. Iocrpoerne rpadguKkoB (QyHKIHI C MOMOIIBIO
npeoOpa3oBaHuil.

JpoOHo-nuueitHast pynkus. MccnenoBanue (yHKIHA.

®ynkuus Y = X' ¢ HaTypajIbHBIM MOKa3aTeaeM N 1 €& rpaduk.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

[TonsTue YHCIIOBOM IIOCJIEI0BATENBHOCTH. Koneunsie " OeCKOHEUHbIE
nociaenoBarenbHOCcTH.  OrpaHHyeHHas IOCIIEN0BaTeNbHOCTb. MOHOTOHHO — BO3pacTarolias
(yOmIBaromasi) mociienoBaTeabHOCTh. CrOCOObI 3a7aHusl MOCJIEI0BATEILHOCTH: ONMUCATEIbHBIN,
TaOJIMYHBIN, C TOMOILIBIO (POPMYJIBI N-TO YJIeHa, PEKYPPEHTHBIN.

Apudmerndeckas 1 reomeTpudeckas nporpeccuu. CBONCTBa WIEHOB apu()METHUECKOH U
reomMeTpudeckoil mporpeccuil. dopmMynbsl N-ro wieHa apuPpMETHUYECKOH M TeOMEeTpHUUECcKOM
nporpeccuii. DopMynbl CyMMBI TEPBBIX N YICHOB apU(METHUUECKOW M TEOMETPUUYECKON
nporpeccuii. 3aauu Ha MPOIEHTHI, 0AHKOBCKHE BKJIA b, KPEIUTHI.

[IpencraBiaeHne O CXOAMMOCTH MOCJIENOBATEIBHOCTH, O CYMMHPOBaHMM OECKOHEYHO
yOBIBaroIIEi reOMETPUUECKO TPOrPECCHH.

Meron maremarnueckoil HHAyKIuH. [IpocTeitmme npuMepsl.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITPOI'PAMMBI VUHEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAaMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
4acTH:

1) maTprMoTN4eCcKOro BOCIIUTAHUSA:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOAIIEMY POCCHUHUCKON MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peau3allid €ro Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KCHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIAIIOB B IEATEIbHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIMTAHMS

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMaTHYECKOTO 0Opa30BaHUs HA MPOTSHKEHUU BCeH
JKU3HH JIJIs1 YCTIIETHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOECHHUEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTENH;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CIIOCOOHOCTBIO K HSMOLIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nueHHOCTEH HAYYHOr0 MO3HAHUSA:

OpUEHTAIINEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3IKOM MaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH Kak CpEICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMHU HCCIIEIOBATEIHCKON
NesATeIbHOCTH;

6) ¢usuyeckoro BoOCHHMTAHHWS, (POPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI H
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYeCKHe 3HAHHWS B HWHTEpPECax CBOETO 3J0POBBA,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eloBeKa,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH Ccpebl, OCO3HAHUEM TI00aThbHOIO XapaKTepa SKOJOTHYECKHX
npo0JieM U ImyTel UX peleHus;



8) apanTanuyM K U3MEHSIIOUUMCSH YCIOBUAM COIMATBHON U PUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBoen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBbHOCTb, B TOM YHCJIIC YMCHHUC YUHUTHLCA Yy APYTIHUX
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HEOO0X0IUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHWW, (HOPMYIHPOBATH WJCH, MOHATHS,
THUITOTE3bI 06 0613e1<Tax H SBJICHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHBLIX, OCO3HABATh I[e(bI/II_II/ITLI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, OpPMyYIMPOBAThH U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrate OoCBOEHHS MpOrpaMMmbl MO MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuatomierocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
XapakTEepU3YIOLIMECs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABATEIbHBIMU  JCHCTBUSIMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH W YHUBEPCAIBHBIMU PETYJIATUBHBIMU
JEUCTBUSIMH.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
ba3oBble 1ornyeckue AelicTBus:

BBISBJISITH U XapaKT€PU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONPEAEICHUS MOHATHI,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA i1 000OLIeHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OpMYJIHpOBaTh U MpPeoOpa3oBBIBATh CYXKJIEHUS: YTBEpPAWUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISBIISATh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUMs B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHHSX, TMpeajaratb KpUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeabCTBA MAaTEMATHUYECKUX YTBEPKICHHUH (IpsMble U OT MPOTUBHOIO),
IPOBOAMTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA MaTeMaTHUeCKUX (DaKTOB, BBICTpauBaTh
apryMeHTaluI0, NPUBOAUTE MPUMEPH U KOHTPIPHUMEpPHI, MPUMEHATh METOJ MaTEeMATHYECKOU
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3afaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJiee NOAXOIAUIMM C Y4ETOM CaMOCTOSITENIHO BBIJEIEHHBIX
KpUTEPUEB).
ba3osrble uccienoBare/bCKue 1eHCTBHA!

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, POPMYINPOBAThH
BONPOCHI, GUKCHUPYIOLIKE MPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTENIbHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;



MPOBOJIMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY SKCIEPHMEHT, MCCICIOBAHUE IT0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITEIILHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM HPOBEASCHHOIO
HAOJIIOJICHUSA, HCCIICIOBAaHMUS, OKCIECPHUMEHTa, OICHHBATh JOCTOBCPHOCTh IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA;

MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIAOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBISBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIUH, JAHHBIX, HEOOXOTUMBIX IS
peIlIeHUs 3aa49H;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

BEIOMpaTh (HhOpMy TpelCTaBiICHHUS WH(GOPMAIMKU W WIUTFOCTPUPOBATH pEIIaeMble 3a1adu
CXEeMaMH, JuarpaMMaMH, HHOU rpauKoi U X KOMOWHAIIMSIMH,

OLICHMBATh  HAAGKHOCTH HMHQPOPMALMKM IO  KPUTEPHUSAM, MPEIJIOKEHHBIM WU
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHS IO XOIy pEUICHHs 33aJa4d, KOMMEHTHPOBATH IIOJYYEHHBIN
pe3yibTar;

B Xoz€ OOCYX/IeHHUS 3a7aBaTh BOINPOCHI MO CYLIECTBY OOCYXJaeMON TEeMbI, MPOOIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIATH CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKMBATh PAa3IM4KMe U CXOICTBO
MO3UIMI, B KOPPEKTHON popMe GOpMyIUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3yJbTaThl PEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad Mpe3eHTaluu |
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHOUW pabOTHI IpH
peleHnH y4eOHBIX MaTeMaTH4YecKMX 3ajad, MpPUHUMAaTh IeJb COBMECTHOM JesTelIbHOCTH,
IUTAHUPOBATh OPraHMU3aLMI0 COBMECTHOM pabOThI, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs,
o0cyxJaTh Mpoliecc U pe3yiabTaT padboTsl, 00001IaTh MHEHHS HECKOJIBKUX JIOJEH;

y4acTBOBaTh B IpyNMHoOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBaTh KayeCTBO pe3yJbTaTa W KAayecTBO CBOErO BKJIaJa B
OOIIMI Pe3yNbTaT 10 KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
BBIABJIATH HpO6J’IeMBI oJid pCeUICHUA B JKN3HCHHBIX u y‘IG6HBIX CUTyaluAx,
OpPUEHTUPOBATHCS B PA3IMYHBIX NMOAXO0/AaX MPUHATHUS peUIeHUH (MHAUBUIYaIbHOE, TPYIIIIOBOE);
CaMOCTOSITENILHO COCTABJISITh IJIaH, aITOPUTM PEIIeHUs 3a7au (MM ero 4acTh), BHIOUpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIecCa W Pe3ysbTara pemeHus
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIIMH U PEQIICKCHH;

NPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh IPH PEIICHWH 3a7a4d, BHOCHUTH
KOPPEKTUBBl B JIEATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJICHHBIX OIIHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUC pesynLTaTa JCATCIIBHOCTU HOCTaBHeHHOﬁ e u YCJIOBI/IHM,
OOBSCHATH MPUYMHBI JTOCTHKEHUS WIIM HEJTOCTHKEHUS 1ICJIU, HAXOAUTh OIHUOKY, 1aBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILINA HpI/I I/I3y‘~I€HI/II/I MaTEeMaTHUYCCKUX O6’beKTOB u q)aKTOB, aaBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydenust B 7 kjiacce 00y4yaroUIMiics MOTYYHUT CISAYIONINE IPEAMETHbIE PE3YIbTaThI:

Yuciaa 1 BbIYMCTIEHUS

PanuonansHBIC YKCA.

[Tepexoauth OT O0gHON (HOPMBI 3amKCH YHCET K IpYroil (mpeoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB).

Hcrnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJbHBIX YHCEN, MHOXECTBA LEIBIX YHCEN,
MHOKECTBA PpAllMOHAJBHBIX YHCEJN TP PEUICHUWH 3a7a4, MPOBEACHUH PACCYKICHUM U
JIOKa3aTeIIbCTB.

[Tonnmath U OOBSACHATH CMBICI MTO3UIIMOHHON 3alIMCH HATYPaJIbHOTO YHUCIIA.

CpaBHHUBATH U yIOPSAIOYUBATH PALIMOHATIBHBIC YHCTIA.

BrinonHsaTe, coyeTass yCTHbIE W MUCHMEHHBIE NMPUEMBI, apu(METUUECKHE IEHCTBUS C
palMoOHANIbHBIMM YHCIAMHU, HKCIOIb30BAaTh CBOWMCTBA 4YKMCENl M MpPaBWIA JEUCTBHUM, NPUEMBI
palMOHANbHBIX BEIYMCIICHUMN.

BrInoaHATE JEHCTBUS CO CTENIEHSIMU C HATypaIbHBIMHU TTOKA3aTEISIMH.

Haxonuth 3HaueHUsT YHUCIOBBIX BBIPAKEHUM, COACPIXKAIIUX palMOHATIBHBIE YHCTIA |
CTEMEeHH C HaATypaJbHBIM TIOKa3aTelleM, MPUMEHSATh Pa3sHOOOpas3HbIE CIOCOOBI W TPHUEMBI
BBIYHCIICHHS], COCTaBIISATh U OLEHWBATH YHWCJIOBBIE BBIPAKEHUS MPHU PELICHUU MPaKTUYECKHX
3a/1a4 W 3aJ1a4y U3 IPYruX y4eOHBIX MPEIMETOB.

OKpyTJIATh YUClIa ¢ 33JJaHHON TOYHOCTBIO, a TAK)KE MO CMBICTY MPAKTUUECKOM CHUTYAIlUH,
BBIMIOJIHATh TPUKUIKY W OLEHKY pe3yjibTaTa BBIYMCICHHI, OLIEHKY 3HAYE€HUW YHCIOBBIX
BBIPKEHHI, B TOM YHUCJIE NIPU PEIICHUH MPAKTUYECKUX 3a]au.

Pemate TekcTOBBIE 3a/1aun apUPMETHIECKUM CITOCOOOM, UCTIOIB30BaTh TAOJIMIIBI, CXEMBI,
YEPTEXKHU, IPYTUE CPEICTBA MPEACTABICHUS JAaHHBIX MTPU PEIICHUH 3a/1a4.

Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHHEM BEJIMYUH,
MPONOPIUOHAIBHOCTBIO BETUYNH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIHTAThl PELICHUS 3a/1a4
¢ yu€TOM OTpaHUYCHHH, CBI3aHHBIX CO CBOWCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

JlenumocTsb.

Jloka3biBaTh M MPUMEHSTH MIPU PEIICHUH 3a]a4 MPU3HAKU I€TUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku 1€TUMOCTH CYyMMbI U TPOU3BEJICHUS LIETbIX YUCEL.

PackianpiBaTh Ha MHOKHUTENH HATYPAJIbHBIC YHCIIA.



CBo0OoAHO onepupoBaTh MOHATUAMU: YETHOE YMCIIO, HEUYETHOE YUCIIO, B3aUMHO NPOCThIE
qucia.

Haxomute HamOonbmmii oOmMiA JeMWTEeNh M HAMMEHbIIEE OO0IIee KpaTHOE YHUCENl U
MCII0JIb30BAaTh UX IIPU PEIICHUN 3a7a4, IPUMEHATh aIrOpuT™M EBKinaa.

OnepupoBaTb NOHATHEM OCTaTka IO MOJIYJIIO, NPUMEHATH CBOMCTBA CPABHEHHMH II0
MOJIYJIIO.

Auredpanyeckue BbIpaKeHHUs

BripaxkeHus ¢ nepeMeHHbIMU.

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

Hcnonb30BaTh NOHATHE TOXIECTBA, BBINOJHATh TOXKAECTBEHHBbIE IPeoOpa3oBaHUs
BBIPAKCHUM, JOKa3bIBaTh TOXKIECTBA.

MHOrousneHsl.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXKEHUSI B MHOTOUWIEH MPUBEAECHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BeimonuaTe neiicTBus  (ClOKEeHUE, BBIYMTAHUE, YMHOXKEHHE) C OIHOWIEHAMU M C
MHOTOWICHAMH, TPUMEHSATh (POPMYIBI COKPAIEHHOTO YMHOXEHHS (KBaapaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KB3JPATOB, CYMMa M Pa3HOCTh KyOOB), B TOM YHCIE IS
YIPOILEHUS BBIYUCICHUI.

Ocy1uecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOXKHUTEIsS, TPYIIHAPOBKH CIIAaraeMbIX, TPUMEHSIS (HOPMYIBI COKpamEHHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpazoBaHMsi MHOTOYICHOB Ui PELICHMs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHOU IPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJIbHBIMH MOKa3aTeNsIMU AJIs [IPeoO0pa3oBaHUs
BBIPAKCHU.

YpaBHeHHus! M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHSs MpaBmia Iepexona OT
UCXOJHOTO YypaBHEHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YpaBHEHHUS.

[TonGupath mpuMepbI Map YUCE, SBISIOLUIMXCS pEIIEeHUEM JIMHEHHOT0 YpaBHEHHS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHHS C JIBYMS
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarb cucreMbl ByX JIMHEHHBIX YpPaBHEHMH C JIByMs IEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, WHTEPIPETHPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/layll TMOJYYEHHbIN
pe3yJbTar.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300paxarhb Ha KOOPAWHATHOW TPSIMONM TOYKH, COOTBETCTBYIOUIME 3aJlaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE TNPOMEXYTKH Ha
areOpanyeckoM SI3bIKe.

OtmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATaM.



DyYHKIUH.

CrpouTtsb rpaduku TUHEHHBIX ()YHKIHHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMKA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeAcTaBiIeHUs M aHAIW3a MH(POPMAIUH, U3BIIEKATh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPaAdUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonk3oBath cBOICTBa PYHKUIMIA ISl aHaIN3a TpaMKOB peabHbIX 3aBUCUMOCTEN (HYIU
(GyHKINHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIUH, MPOMEKYTKH BO3PACTAHHUS U YOBIBAHHS
GbyHKIIMY, HanOOJbIIIee U HAMMEHbIIIee 3HAYCHHS (PYHKIINN).

Hcnonbs3oBath rpaduku Ui UCCIEIOBAaHUS MPOIECCOB M 3aBUCHMOCTEH, MPH PEIICHUU
3a]a4 U3 IPYrux y4yeOHbIX MPEAMETOB U pPealbHOM KU3HH.

BeposiTHOCTH M CTATHCTUKA

Uurate uHPOpPMALNIO, MPEICTABICHHYIO B TaONHIaX, HAa JuarpamMMax, IPeICTaBISATH
JaHHbIe B BHJE TaOJUIl, CTPOUTH CTOJNOMKOBBIE (CTOJOYATHIE) U KPYroBbIE TUATPAMMBI I10
MaccHBaM 3HAYCHUH.

OnuceiBaTh ¥ HMHTEPIPETHPOBATH peajbHbIE YHCIOBHIC JaHHBIC, NPEICTABICHHBIC B
Ta0JIMIaxX, Ha JHarpaMMax, rpadukax.

Hcnonp3oBaTh 171 OMHCAHMUS MJAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTHKHU: CpEIHEe
apudmeTnyeckoe, MearaHa, HauOoJbIIee U HAaNMEHbIIIee 3HAYCHUS, pa3MaX, KBapTUIIH.

HmeTtp mpencTaBiieHHE O JIOTHUYECKUX YTBEPXKIEHUSX M BBHICKA3BIBAHUAX, YMETh CTPOUTH
OTpHIaHus, (OPMYIMPOBATH YCIOBHBIE YTBEPXACHHUS NMpPHU PEIICHUH 33a/1a4, B TOM YHUCIE U3
JIPYTUX y4eOHBIX KypCOB, UMETh MIPEJICTABICHHUE O TEOPEMax-CBOMCTBAX U TeOpeMax-IIpu3HaKax,
0 HEOOXOIMMBIX U IOCTATOYHBIX YCIIOBHUSAX, O METOJE JOKA3aTeNbCTBA OT MPOTUBHOTO.

NmeTer mnpeacTaBieHHE O CIy4YalHOW W3MEHYMBOCTM Ha IMPUMEPAX PE3YyIbTAaTOB
U3MEpeHui, 1leH, (PU3NYECKUX BEIMYMH, aHTPOIIOMETPUIECKUX JIAHHBIX, IMETh TPEICTABICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.

Wcnonb30BaTe A7 ONUCaHMS JAHHBIX 4YacTOThl 3HAUEHWH, TpyNIUpoOBaTh JaHHbIE,
CTPOHTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JTaHHBIX.

Hcnonp3oBate Tpadsl A pemieHus: 3a7ad, UMETh MPEICTaBICHUE O TEPMHUHAX TEOPUHU
rpa¢oB: BeplIMHA, pedpo, LeMb, UK, yTh B rpade, UMETh npeacTaBieHue o6 odxoxae rpada u
00 OpHEHTUPOBAHHBIX Tpadax.

K koH1y o6ydenus B 8 kjacce o0yyaromuiics MOJyduT caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYHCICHUA

HppanyroHanbHbIE YKCIIa.

IToHMMaTh 1 UCIIONIB30BATh MIPEACTABICHHS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

CB0060HO OTIEpPUPOBATH MOHATHUSAMU: KBAJAPATHBIN KOPEHb, apu(pMeTHUECKU KBapaTHBIN
KOpEHb, MPPAlMOHAIBHOE YMCIIO, HaXOAWTh, OLCHUBATH KBAJPATHBIC KOPHH, UCIOJIB3Yys IIPU
HEOOXOJUMOCTH  KaJbKYJISTOP, BBIIOJHATh MPeoO0pa3oBaHUsS BBIPAKEHHUM, COJEpIKAIIUX
KBaJPaTHbBIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcronb30BaTh HavalbHBIE IPEACTABICHUS O MHOMKECTBE JACHCTBUTEIBHBIX YHUCEN JUIA
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHMHA, M300pa)kaTh JIEHCTBUTENbHbIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.



Hcnonp3oBare 3amucu OOJBIIMX M MajbIX YHMCEN C MOMOIIBIO JECATUYHBIX ApoOei u
creneHed uucna 10, 3amuceiBaTh U OKPYIJISATH UYUCIIOBBIE 3HAUEHUS PEANbHBIX BEIUYHUH C
MCII0JIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUH.

JlenumocTsb.

CB00OAHO OIEpUPOBATH MOHATUEM OCTaTKa 10 MOJYJII0, IPUMEHSTh CBOMCTBA CPaBHEHUI
10 MOAYJIIO0, HAXOJAUTh OCTaTKH CYMMBI U IIPOU3BEACHMUSI 110 JAHHOMY MOZYJIIO.

Auredpanyeckue BbIpaKeHHUs

JpoOHO-pannoHa bHbIE BEIPAXKEHUS.

HaxonuTh onmycTuMele 3Ha4eHUs IEPEMEHHBIX B IPOOHO-PALIMOHAJIBHBIX BBIPAXKEHUSAX.

[TpuMeHSITh OCHOBHOE CBOMCTBO PallMOHAIBLHOM IpOOH.

BrmonsaTh npuBeAeHre anredpandeckux Apodei K oOuieMy 3HaMEHATEIo, CIIOKEHHE,
YMHOXXEHUE, JieJIeHHe anreopanyeckux Apooeil.

BBINosnHATE TOX1€CTBEHHBIE IPE0OPa30BaHus pallMOHAIBHBIX BHIPAXKEHUH.

[IpumensTs TpeoOpa3oBaHMsl BBIPAKEHUH s pPEUICHUs pa3IMYHBIX 3a1ad W3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU TPAKTHKU.

Crenenu.

[IpuMeHATh NOHATHE CTENEHU C IeJbIM II0Ka3aTeleM, BBIIOIHATH IpeoOpa3oBaHUs
BBIPAXECHUM, COIEPIKALUX CTENEHU C LIEIbIM II0KA3aTEJIEM.

WppanmoHanbHble BHIPAXKEHUS.

Haxoguts JomycTHMble 3HAUY€HUs IIEPEMEHHBIX B  BBIPAKEHUAX, COIEpPIKAIIMX
apupMeTHUeCKue KBaIpaTHbIE KOPHHU.

BoinonuaTe npeoOpa3oBaHMsl HUpPpaLMOHAIbHBIX BBIPAXKEHHUM, MCIONb3Yysd CBOWCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemartb kBagpaTHbIE ypaBHEHUS.

Pemats 1poGHO-paliioHaNnbHbIE YPABHEHUS.

Pemlate nuHENHBIE ypaBHEHMS C IIapaMETPAMM, HECJIOKHBIE CHCTEMBI JIMHEWHBIX
YPaBHEHHUH C TapaMETPaMHU.

ITpoBoAMTH HCCIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyueckux mpencTaBieHUN (yCTaHABIMBATh, UMEET JM ypaBHEHUE WJIM CUCTEMa ypaBHEHUU
pELIeHHUs, ECIIU UMEET, TO CKOJIbKO, U ITPOYEe).

[Tepexoauth OT ciOBecHONH (GOPMYIUPOBKM 3ahauu K e€ anreOpanyeckod MOAETH C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMBbl YypaBHEHHWI, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TOJYyYEHHBIN pe3ysIbTar.

[TprMeHsITh CBOICTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OILIEHKH, PelllaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lonumath ¥  HWCHOJB30BaTh (YHKIMOHANBHBIE TIOHATUS U S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENesITh 3HAaYeHHWEe (QYHKLIMU IO 3HAUYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKUUH 110 €€ rpaduky.

Ctpouts rpaduku pyHKIHN , OMUCHIBATH CBOMCTBA YUCIOBOM (QYHKIMH 110 €€ rpaduKy.

K koHIty 00y4enus B 9 kjiacce 00y4aronuiics moay4duT CAeAYIONINe MPEAMETHBIE PE3YIbTaThI:
Yuciia 1 BLIYUCJIECHUA



CB0oOOIHO omepupoBaTh MOHATHSMH: KOPEHb N-H CTENEHHU, CTENEHb C PalMOHATBHBIM
[IOKa3aTeleM, HAaXOAWTh KOpEHb N-U CTENEeHW, CTENEHb C palMOHAJIbHBIM I0Ka3aTelleM,
UCTIONB3Ysl MpPHU HEOOXOAMMOCTH KalbKYJSTOP, NPUMEHATHh CBOICTBa KOpHA N-M CTEneHw,
CTEIEHU C PALIMOHAJIBHBIM IIOKA3aTEJIEM.

Hcnonb3oBaTh MOHATUE MHOXKECTBA JEHCTBUTEIBHBIX 4YHCEN IPU PpELICHUU 3aj]ad,
IIPOBEJICHUH PACCYXACHUM U JOKA3aTENIbCTB.

CpaBHUBaTh M YHNOPAJOYMBATH JIECHCTBUTENBHBIE YHCIA, OKPYIJIATH JACHCTBUTEIbHBIE
YUCIIa, BHITOIHATh IPUKUJKY PE3YJIbTATA BBIYUCIECHUM, OLIEHKY YUCIOBBIX BBIPAKEHUM.

Anredpanyeckue BbIPaKeHUs

CBOOOHO omepupoBaTh IOHATHEM KBAaAPATHOTO TPEXWIEHA, HAXOAUTb KOPHU
KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBaApaTHBINA TPEXUIIEH HA IMHEWHBIE MHOKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTs nuHelHbIE U KBaJpaTHbIE YPABHEHUS, YPAaBHEHMsI, CBOJSALIMECS K HUM, JAPOOHO-
palUOHAJIbHbIE YPABHEHUS.

PemaTe HecI0KHbBIE KBaIpaTHBIE YPAaBHEHHUSI C TAPAMETPOM.

Pemate nMHEiHbIE HEpPaBEHCTBAa, KBAJpAaTHbIE HEPABEHCTBA, WCIOIb30BATh METOM
MHTEPBAJIOB, U300paXkaTh pEUICHWE HEPAaBEHCTB HA YHCIOBOW NMPSMOM, 3alMCHIBATH PEIICHHE C
MOMOIIbIO CUMBOJIOB.

Pemate cucTembl ABYX JIMHEHHBIX YPaBHEHUU C JIByMs NEPEMEHHBIMU M CHUCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

PemaTte HecoXKHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C HapamMeTPOM.

[IpuMmeHsTh  METOABl  PAaBHOCWIBHBIX  MpeoOpa3oBaHUi, 3aMEHbl  MEPEMEHHOM,
rpaduueckoro MeToja Mpu pelieHu: ypaBHeHU 3-ii u 4-if cTeneHen.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHUE CHCTEMbl HEPABEHCTB HAa YMCIOBOW MPSIMOH,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHHs, HEpPaBEHCTBA M MX CHCTEMbl, B TOM YHCIE C OrPAHUYECHHIMH,
HaIrpuMep, B LIEJIBIX YHCTaX.

[TpoBoAMTH HCCIEI0OBAaHUS YPAaBHEHUI U CUCTEM YPAaBHEHUH, B TOM YHCIIE C IPUMEHEHHEM
rpaduyeckux mpencTaBiIeHUi (yCTaHABIMBATh, UMEET JM YpAaBHEHUE WJIU CUCTEMa ypaBHEHUU
peLlIeHHMs], €CITU UMEET, TO CKOJIBKO, U IIpoYee).

Pemate TekcToBBIE 3a1aud anreOpanvyeckuM CIIOCOOOM C MOMOILBIO COCTaBIICHUS
YpaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh  ypaBHEHHMs, HEpaBEHCTBA M HUX CHCTEMbl JJIsi  COCTaBJICHUS
MaTeMaTUYeCKOW MOJENIH pealbHOM CHUTYallud WU TPUKIAJAHOW 3aJaud, MHTEPHpPETUPOBATH
MOJIYYEHHBIE PE3YIbTaThl B 3aJAHHOM KOHTEKCTE.

YuciioBble NOC/I€10BATEILHOCTH U IPOrpeccuu

CB00OJIHO OmepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, QYHKIMS, rpaduk GyHKIUU, NpsMas
MPOMOPLUOHANLHOCTh, JIMHEHHas (yHKIMsA, oOpaTHas MNPOMOPIHOHAIBHOCTh, TMapadoa,
runep0oa, KyCOUYHO-3aJaHHask PYHKIHS.

UccnenoBate ¢yHKnmio mo e€ rpaduky, yCTaHABIWBATh CBOWCTBA (YHKIHI: 00JacTh
onpezeNieHusi, MHOXECTBO 3HAU€HUHM, HYIM (QYHKIMHU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MPOMEXKYTKH BO3pACTaHUsI U YOBIBaHUS, YETHOCTh U HEUETHOCTh, HAMOObINIEE U HaUMEHBIIIEE
3HA4YEHUS], ACUMIITOTBHI.



Pacno3naBath  KBajgpaThyHylo (QyHKUHMIO 10  Qopmysie, MPUBOAUTH  IpPUMEpPHI
KBaJPaTUYHBIX QYHKIUI U3 peaabHOM KU3HHU, PU3UKH, TEOMETPHUH.

OnpenensaTh NOJOXKEHUWE TpapuKa KBAJPATUUYHOM (QYHKIUMM B 3aBUCUMOCTH OT €&
K03 PHUITUEHTOB.

Ctpouts rpadpuk KBagpaTUYHON (PYHKIIHUU, ONUCHIBATH CBOMCTBA KBAAPATUYHON (PYHKUIUU
o e€ rpaduKy.

Hcronb30BaTh CBOMCTBA KBaAPATUIHON (DYHKIIMH 111 pELICHUS 3a/1a4.

Ha mpumepe kBagparnunoil ¢yHkiuu crpouth rpadpuk ¢yuxmum y =af(kx + b) + ¢ ¢
MOMOIIIEIO TIpeobOpa3oBanuii rpaduka ¢pyukuuu y=f(x).

WnnrocTpupoBaTh ¢ MOMOIIBIO TpaduKa peaqbHYyI0 3aBUCHMOCTh HJIM TPOLIECC MO HX
XapaKTEPUCTHKAM.

Apudmernyeckasi 1 reoMeTpUYECKasi IPOrpeccuu

CBoOoHO omepupoBaTh MOHSATHSMHU: IOCIENOBaTeNbHOCTb, apu(MeTHyecKas |
reoMeTpUYECcKasi IPOTPECCUH.

3amaBaTh IMOCIENOBATEIBLHOCTH Pa3HBIMU CIIOCOOAMHU: OMHCATENBHBIM, TAOIWYHBIM, C
MOMOIIIBIO (POPMYIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BBINOTHATE BBIYUCICHUS C HCMIONB30BaHUEM (QOpMya N-ro uieHa apudMeTuyeckor u
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbI OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemarp 3agauu, cBSI3aHHbBIE C YHCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHWCIE 3a7aud
U3 pealibHOM KU3HHU (C MCIIOJIb30BAaHUEM KAIIbKYISITOPa, HU(POBBIX TEXHOJIOTHIN).

Pacno3naBate ¥ MPUBOAMTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BATEIBLHOCTEMH,
OTPaHUYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTarommx  (yObIBaromIux)
MoCe0BaTeIbHOCTEH.

HmeTs mpeacTaBieHHE O CXOJMMOCTH IOCIENOBATEIbHOCTH, YMETh HAXOJIUTh CYMMY
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

[TpuMeHSITh METO] MaTEMAaTUIECKON HHYKIIUY TIPU PEIICHUH 3a/1a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
1 UUCJIA U BBIYNCJIEHU L. 11 1 0 bu6nmoreka LIOK
ParonansHble nciia (IOBTOPEHHE) https://m.edsoo.ru/f2a291e0
OYHKIHWU. KoopauHatsl u Bbu6moreka [JOK
2 17 1 0
rpaduku. OyHKIUN https://m.edsoo.ru/f2a291e0
3 AJITEBPAMYECKHWE BbIPAXXEHU . 7 0 0 bubmuoreka [IOK
BeipaskeHusi ¢ nepeMeHHBIMU https://m.edsoo.ru/f2a291e0
4 YPABHEHI/I}E 1 CUCTEMBI 10 1 0 bu6nunorexa LIOK
YPABHEHUU. Jluneitabie ypaBHEHUS https://m.edsoo.ru/f2a291e0
5 UNCJIA U BBIYUCJIEHUS. Cremniens ¢ 6 0 0 bubmmoteka IIOK
HaTypaJIbHBIM [TOKa3aTeyieM https://m.edsoo.ru/f2a291e0
6 AJITEBPAMYECKUE BBIPAXXEH . 93 1 0 bu6nmorexa LIOK
MHoro4IeHb! https://m.edsoo.ru/f2a291e0
7 AJITEBPANYECKUE BBIPAXEHIM . 14 1 0 bubnunorexa LIOK
DopMyIIbl COKPAEHHOTO YMHOXKEHHS https://m.edsoo.ru/f2a291e0
but6mmorekxa [IOK
8 UNCJIA U BBIYUCJIEHU . [lenmumocThb 10 0 0 https://m.eds0o.ru/f2a291e0
. bubnunorexa LIOK
o OYHKIMM. Jlnsetinas dynicuis 16 L 0 https://m.edsoo.ru/f2a291e0
YPABHEHUA 1 CUCTEMBI
10 YPABHEHWH. Cucremsl THHEHHBIX 14 1 0 Bubmmorexa LIOK

YpaBHEHUH

https://m.edsoo.ru/f2a291e0
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11 BeposiTHOCTB 1 cTaTUCTHKA 34
12 [ToBTOpeHME, 0000IIECHNE, 3 bub6nmoreka [IOK
CHUCTEMAaTH3aIMs 3HAHHH https://m.edsoo.ru/f2a291e0
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME



https://m.edsoo.ru/f2a291e0

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 YPABHEHHMA 1 HEPABEHCTBA. 20 1 0 bubnuoreka [IOK
Hepasencraa https://m.edsoo.ru/f2a291e0
) UUCJIA 1 BBIYUCIIEHU . 17 1 0 bubmmoreka [JOK
KBaznparHbiii KOpeHb https://m.edsoo.ru/f2a291e0
3 YPABHEHHMA 1 HEPABEHCTBA. 17 1 0 bubmuoreka [{OK
KBasparHbie ypaBHEHUS https://m.edsoo.ru/f2a291e0
AJITEBPAMYECKUE BbIPAXKEHUAI. bubmuoreka [{OK
4 17 1 0
JpoOHO-paninoHaIEHBIE BEIPAKEHHUS https://m.edsoo.ru/f2a291e0
YPABHEHUA 1 HEPABEHCTBA. bubnmoreka [JOK
5) 19 1 0
JIpoOHO-pannoHaIbHbBIC YPaBHCHHS https://m.edsoo.ru/f2a291e0
bu6nmorexa LIOK
0 OYHKIMN 15 L 0 https://m.edsoo.ru/f2a291e0
; AJITEBPAMYECKUE BBIPAXKEHU . 14 0 0 bubnmoreka [JOK
Crenenu https://m.edsoo.ru/f2a291e0
but6mmorexa [IOK
8 YUCIIA U BBIYUCJIEHU . 7 1 0
Aemmocts https://m.edsoo.ru/f2a291e0
9 [ToBTOpenue, 06001ICHNE, 10 1 0 bubnunorexa LIOK
CUCTEMATH3AaLMs 3HAHUN https://m.edsoo.ru/f2a291e0
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 136 3 0

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bubmuoreka [{OK
. OYHKIUN 25 L 0 https://m.edsoo.ru/f2a291e0
) YPABHEHUWA 1 HEPABEHCTBA. 15 1 0 bubmmorexa [JOK
KBanparHbie HepaBeHCTBA https://m.edsoo.ru/f2a291e0
3 YPABHEHNA 1 HEPABEHCTBA. o5 1 0 bubnuoreka [IOK
YpaBHEHUS, HEPABEHCTBA U MX CHCTEMbI https://m.edsoo.ru/f2a291e0
4 UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU 25 1 0 bubnnorexa [JOK
U TTPOI'PECCHUUA https://m.edsoo.ru/f2a291e0
5 AJITEBPAMYECKUWE BBIPAXKEHU . 12 1 0 bubnmoreka [JOK
CrerieHb ¢ pallMOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/f2a291e0
6 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 34 1 0 bubnmorexa LIOK
3HAHHUH https://m.edsoo.ru/f2a291e0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema YpoKa K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie OﬁpaSOBaTe.Hl)Hble
Bcero H3y4YeHHus
padoTbI padoThbI pecypcsl
bubnuoreka [{OK

1 [ToBTOpeHue. PanimoHaibHbBIC YuCia 1 0 0 https://m.edsoo.ru/f2a291e0
[ToBropenue. CpaBHeHuUE,

5 yHOpSAI0YMBAHUE U 1 0 0 bu6nmoreka LIOK
apu(METHYECCKHE JCHCTBUSA C https://m.edsoo.ru/f2a291e0
palMOHAIBHBIMU YHCIAMU

3 IToBTOpenue. Yucnosas npsamas, 1 0 0 bubnnorexa [JOK
MO/IYJIb YHCIIa https://m.edsoo.ru/f2a291e0
IToBTOpenwue. IIporieHTsI, 3aNUCh

4 npoueETOB B BI/II))ICH)IpO6I/I " 1pobu 1 0 0 bubmmorexa [OK

https://m.edsoo.ru/f2a291e0
B BH/JIE MPOIICHTOB

5 IToBrOopenue. Tpu oCHOBHBIE 1 0 0 bubmuoreka [IOK
3aJ1aud Ha IPOIICHTHI https://m.edsoo.ru/f2a291e0
[ToBTopenue. Tpu OCHOBHBIE bubnmnoreka [JOK

6 1 0 0
3aJla4¥l Ha IPOLIEHTHI https://m.edsoo.ru/f2a291e0

5 [ToBTOpenue. Pemenne TeKCTOBBIX 1 0 0 bu6muoreka [JOK
3a1a4 apu(METHUECKUM CITOCOOOM https://m.edsoo.ru/f2a291e0
[ToBTOpenue. Pemenue 3a1ay u3

€aTbHOM MPAKTUKW HA YaCTH,
8 §p06n l'IpOIIl)eHTI)I pUMEHEHNE 1 0 0 bubmorexa LIOK
S ’ y https://m.edsoo.ru/f2a291e0
OTHOILIEHUI U IPONOPIUI IpH
penieHnu 3a1a4y
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IToBropenue. Pemenne 3anay us3
peanbHON MPAaKTUKU HA YacTH,

9 JIpOOH, IPOIIEHTHI, IPUMEHECHHE bubnrorexa LIOK
S ’ . https://m.edsoo.ru/f2a291e0
OTHOIICHUN U MPOMOPIHI TPU
pelIeHnH 3a1a4
IToBrOopenue. PeanbHble
10 3aBHCHMOCTH; pELICHHE 3a/1a4 Ha bubnnorexa [JOK
JBIKCHUE, PabOTY, MOKYIIKH, https://m.edsoo.ru/f2a291e0
HAJIOTH
11 KonTponbhas padota no teme Bbu6moreka [JOK
"ParmonanbHbIe yrcia” https://m.edsoo.ru/f2a291e0
12 Koopaunara Touku Ha npsiMoit Bubmmorexa IOK
https://m.edsoo.ru/f2a291e0
13 YucnoBble IPOMEKYTKH Bubmmorexa IOK
https://m.edsoo.ru/f2a291e0
bubmmoteka IIOK
14 HucnoBEIe MPOMEKYTKH https://m.edsoo.ru/f2a291e0
PaccrosiHne Mexy 1ByMs TOYKaMU bubmuoreka [IOK
15 . o
KOOPIUHATHOH MPSIMOiA https://m.edso0.ru/f2a291e0
[IpsmoyronbHas cucrtema
KoopauHaT. AGcIycca U opAnHATa bubnmoreka [JOK
16 .
TOYKH HAa KOOPIUHATHON https://m.edsoo.ru/f2a291e0
MIJIOCKOCTH
[IpsmoyronbHas cucrema
KoopauHaT. AGcIycca U opAnHATa bubnmnoreka [JOK
17 .
TOYKH Ha KOOPIUHATHON https://m.edsoo.ru/f2a291e0
MIJIOCKOCTH
18 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuoreka [JOK
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bopmynamu

https://m.edsoo.ru/f2a291e0

19 Urenue rpaduKoOB peaibHBIX bubmuorexa [JOK
3aBUCUMOCTEH https://m.edsoo.ru/f2a291e0
20 OYHKIIMOHAIBHBIE 3aBUCUMOCTH bu6nmoreka [IOK
MEKy BETMYMHAMU https://m.edsoo.ru/f2a291e0
A https://m.edsoo.ru/f2a291e0
peanpHOTOo Ipolecca
A https://m.edsoo.ru/f2a291e0
peanpHOTro mpolecca
A https://m.edsoo.ru/f2a291e0
peanpHOTOo mpolecca
24 Ob6nacTh onpeneneHus U 00J1acTh bubnnorexa [JOK
3HAYEHHUH (PYHKIHH https://m.edsoo0.ru/f2a291e0
o5 O6uacthb omnpesienieHust U 00J1acTh bubmuoreka [IOK
3HAYCHHUH PYHKIHH https://m.edso0.ru/f2a291e0
bu6nmorexa LIOK
26
CniocoOk! sananms GynKumH https://m.edsoo.ru/f2a291e0
bubnunorexa LIOK
21 Ipaduk pyrrm https://m.edsoo.ru/f2a291e0
s ‘Iflz):sponbzlaﬂ pabora 1o Teme BuGnmorexa LIOK
WHATBI
P4 Y https://m.edso0.ru/f2a291e0
rpaduku. OyHKIUU
B .
BIpaXXEHHE C IEPEMEHHBIMU BuGmiorexa [IOK
29 3HaYCHHUE BBIPAKEHUS C

INEPEMEHHBIMU

https://m.edsoo.ru/f2a291e0
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BeIpaxxeHue ¢ nepeMeHHBIMH.

bubnunoreka LIOK

30 SHACHHE BHPAKCHI ¢ https://m.edsoo.ru/f2a291e0
MepEMEHHBIMU
Bripaxkenue ¢ nepeMeHHbIMU.
31 3HaI:IeHI/Ie BBIpa)KI;HI/IH c Bubmmorexa HOK
https://m.edsoo.ru/f2a291e0
MepeMEHHBIMU
[IpencraBnenune 3aBUCUMOCTH
32 M:)Kiy BEJIMYMHAMHU B BUIIE bubmorexa HOK
https://m.edsoo.ru/f2a291e0
bopmyIbl
[IpencraBnenune 3aBUCUMOCTH
33 M:)Kiy BEJIMUNHAMHU B BUJIE bubmmorexa [IOK
https://m.edsoo.ru/f2a291e0
bopMyIibl
34 Beruucnenus no popmynam Bubmmorexa IOK
https://m.edsoo.ru/f2a291e0
bubmmoteka IIOK
3 BerimcieHis 1o opmynam https://m.edsoo.ru/f2a291e0
36 YpaBHEHUE € OJHON NTEPEMEHHOM. bubnnorexa [JOK
Kopens ypaBHeHHS https://m.edsoo.ru/f2a291e0
37 CBoiicTBa ypaBHEHH C OHOM bubmuoreka [IOK
NepeMEeHHOMN https://m.edsoo0.ru/f2a291e0
38 CBolicTBa ypaBHEHU C OJJTHOM bubnuoteka [JOK
nepeMeHHON https://m.edso0.ru/f2a291e0
39 PaBHOCHIIBHOCTB YpaBHEHMI Bubmmorexa IOK
https://m.edso0.ru/f2a291e0
YpaBHeHHE KaK MaTEMAaTHYeCKast bubnuoteka [JOK
40 .
MOJIeTb peaTbHOU CUTYyaIlUU https://m.edsoo.ru/f2a291e0
41 Yucno KkopHEl TUHEMHOTO bubnuoreka [JOK

ypaBHEHUS

https://m.edsoo.ru/f2a291e0
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Yucnno KopHen JIMHENHOTO

bubnunoreka LIOK

42 YpaBHCHHSI https://m.edsoo.ru/f2a291e0
Perienne TeKCTOBBIX 3a4a4 C bubnunorexa LIOK
43 . .
MOMOIIBIO JIMHEHHBIX YpaBHCHUI https://m.edso0.ru/f2a291e0
44 JIuneiitHOe ypaBHEHUE, bubmuorexa [JOK
cojeprKaIee 3HaK MOIYJIs https://m.edsoo.ru/f2a291e0
KonTponbras pabora mo reMam
45 "BBIpI:DKeHI/IH f nepeMeHHbIMU" brbmmorexa LIOK
. ’ https://m.edsoo.ru/f2a291e0
"JIunelinble ypaBHEeHUS"
46 Cremnenb ¢ HaATYpaJbHBIM bubmmoreka [JOK
MOKa3aresieM https://m.edso0.ru/f2a291e0
47 CBolicTBa CTENEHU C HATYPAIbHBIM bubnuoreka [IOK
MoKa3aresieM https://m.edsoo.ru/f2a291e0
48 CBoIiCcTBa CTETIEHHU C HATYPAIbHBIM bubmuoreka [IOK
nokaszaresem https://m.edsoo.ru/f2a291e0
49 CBoiicTBa CTETIEHU C HATYPaIbHBIM bubmuoreka [IOK
MOKa3aresem https://m.edso0.ru/f2a291e0
50 3anuch yncia B AECATUUHOU bubnuoreka [{OK
IMO3UIIMOHHOM CHCTEME CUMCIICHUS https://m.edsoo.ru/f2a291e0
51 3anuck ynciia B IeCATUIHOMN bubnuoteka [JOK
MMO3UIMOHHON CUCTEME CUUCIIEHUS https://m.edsoo.ru/f2a291e0
Onrounensl. OgHOWICH
52 CTiHllapTHOFO ;Ipma. CreneHs bubmorexa [IOK
https://m.edso0.ru/f2a291e0
OJTHOYJICHA
Onnounensl. OgHOWICH
53 cTtangaptHoro Bujaa. CreneHnb bubmorexa HOK
https://m.edso0.ru/f2a291e0
OJTHOWJICHA
54 MmuorousieHsl. MHOTO4JIEH bubmuorexa [{OK
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crangaptHoro Bujaa. CreneHnb
MHOTOYJICHA.

https://m.edsoo.ru/f2a291e0

Muorouien. Muorouiexn

95 crangaptHoro Bujaa. CreneHn bubmmorexa LIOK
MHOLOWIeHa https://m.edso0.ru/f2a291e0

56 Crno)XeHne U BhIYMTaHHUE bub6nmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/f2a291e0

57 Ciio’)keHHe ¥ BBIYMTAHUE bubnuoreka [{OK
MHOT'O4JICHOB https://m.edsoo.ru/f2a291e0

58 Cl1o)keHHE ¥ BEIYUTAHUE bubnuorexa [IOK
MHOT'O4ICHOB https://m.edso0.ru/f2a291e0

59 YMHOKEHHUE U JIeJIcHUE bu6nmoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/f2a291e0

60 VYMHOKEHUE U [EJICHUE bubmmoteka IIOK
MHOTOYJICHOB https://m.edsoo.ru/f2a291e0

61 VYMHOKEHUE U [EJICHUE bubmmoteka IIOK
MHOT'O4JICHOB https://m.edso0.ru/f2a291e0

62 YMHOKEHUE U JICTIEHUE bubnuoreka [{OK
MHOTOYJICHOB https://m.edsoo.ru/f2a291e0

63 [Ipeo6pa3oBanue 11e510r0 bu6muoreka [IOK
BBIPQ)XEHUSI B MHOTOUJIEH https://m.edsoo0.ru/f2a291e0

64 [Ipeo6pa3zoBanue 11e510r0 bu6muoreka [JOK
BBIPKCHHUST B MHOTOYJICH https://m.edso0.ru/f2a291e0

65 ITpeoOpa3oBanue 11€10r0 bubmuorexa [IOK
BBIPQ)XEHUS B MHOTOUJIEH https://m.edso0.ru/f2a291e0

but6mmoreka [IOK
o0 Koprt aoroiesa https://m.edsi.ru/f2a291eo

67 Kopuu MHOTOUWICHA bubnuoreka [JOK
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ToxnectBo. ToXXIEeCTBEHHBIE

68 peoOpa3oBaHus anredpandecKux bubmorexa LIOK
beobp . P https://m.edso0.ru/f2a291e0
BBIpKEHU N
- TO;KI([SCCTBO. TO)K,HGCZ];CHHBI: Bumorexa LIOK
npeoOpa3oBaHMs AreOpandecKux
peobp . P https://m.edso0.ru/f2a291e0
BBIpKCHUI
ToxnectBo. ToxxnecTBeHHBIE
70 npeoOpa3oBaHKs AreOpandecKux
BBIPAYKEHU I
. To:;;éec:glsoo.aTom);icZ];eI;HH:C BuGmorexa LIOK
1} BaHHMS aJil HYCCKUX
peodP . P https://m.edso0.ru/f2a291e0
BBIpOKCHUI
\ To:;xéec:glaoo.aTomz;JeICTeléelzﬂmzc Bu6morexa LIOK
1} BaHHMS aJil HYECKHUX
peoP . P https://m.edso0.ru/f2a291e0
BBIpKEHU I
73 Jloka3aTenbCTBO TOXKJIECTB bubmoreia LIOK
A https://m.edsoo.ru/f2a291e0
. {((;)HTpOJ‘II)Haf[ pabora 1o Temam BuGmorexa [OK
TEIeHb C HATYyPaJIbHBIM
cHeHb € \ ,?’p Y https://m.edsoo.ru/f2a291e0
nokazarenem", "MHOro4JICHBI
KBagpar cymmel 1 kBajpaT bu6muoreka [JOK
75 .
Pa3HOCTH JIBYX BBIPAKCHHIMA https://m.edsoo.ru/f2a291e0
76 KBaznpaT cymMMBl HECKOJIBKUX bubmuoreka [IOK
BBIPOKCHU I https://m.edso0.ru/f2a291e0
77 Ky6 cymMBI 1 Ky0 pa3HOCTH ABYX bubmuorexa [IOK
BBIPKCHU https://m.edso0.ru/f2a291e0
78 Pa3nocTh KBaipaToB ABYX but6mmoreka [IOK
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BBIPAKCHUI

https://m.edsoo.ru/f2a291e0

[IpousBeneHre pa3HOCTU U CYMMBI

bub6nmoreka [IOK

7 JIBYX BBIPQXKCHUI https://m.edso0.ru/f2a291e0

80 [IpousBeneHre pa3HOCTU U CYMMBbI bubmuorexa [IOK
JIBYX BBIPaXKEHUI https://m.edsoo.ru/f2a291e0

81 CymMma u pa3HOCTh KyOOB JIBYX bubmmoreka [JOK
BBIPOKCHU N https://m.edso0.ru/f2a291e0

82 CymMma 1 pa3HOCTb KyOOB JIBYX bubnuoreka [IOK
BBIPOKCHU N https://m.edso0.ru/f2a291e0

83 PaznoxxeHne MHOro4jieHa Ha bubnuoreka [{OK
MHOKHTEIH https://m.edsoo.ru/f2a291e0

| o
Pa3sHOCThL KyOOB JIBYX BBIPAKECHUI https://m.edso00.ru/f2a291e0

85 Paznoxxenue MHOro4eHa Ha bubmmoteka IIOK
MHOXHTEITN https://m.edsoo.ru/f2a291e0

86 BriHeceHne 001Iero MHOKHUTES 3a bu6nmorexa LIOK
CKOOKH https://m.edsoo.ru/f2a291e0

bubmuoreka [IOK
87 Metox rpyrimipoEKir https://m.edsi.ru/f2a291e0

| o
RV ——" https://m.edso0.ru/f2a291e0

89 JlenmMMoCTb 1ETbIX Yuced. bubmuoreka [{OK
CBolicTBa AETUMOCTH https://m.edsoo.ru/f2a291e0

90 JlenmMMOoCThb HENbIX YUCET. bubnuoteka [JOK
CaoiicTBa NeIMMOCTH https://m.edsoo.ru/f2a291e0

91 [IpocThie u cocTaBHBIC YKCIIA. bubnuoreka [JOK
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YETHbBIE U HEUETHBIE YHUCIA

https://m.edsoo.ru/f2a291e0

92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, bub6nmoreka [IOK
3,6,9, 10,11 https://m.edsoo.ru/f2a291e0

93 [Ipusnaku nenumMoctu Ha 2, 4, 8, 5, bu6nmoreka [IOK
3,6,9, 10,11 https://m.edsoo.ru/f2a291e0

M | mommenonst aeommt oo amn buGmorera LIOK
https://m.edsoo.ru/f2a291e0

pelieHuy 3a1a4y

55 | smontater oomeopammon ey Bammorexs L1OK
ancen https://m.edsoo.ru/f2a291e0

96 B3anMHO mipocThie unca bubnroreia LIOK
https://m.edsoo.ru/f2a291e0

97 Anroputm EBknupa. Jlenenue c bubmmnoreka HOK
OCTaTKOM https://m.edsoo.ru/f2a291e0

98 CpaBHEHHS 1IENBIX YHUCET IO bubmuoreka [IOK
MOJIYJIIO HATypaIbHOTO YKCIa https://m.edso0.ru/f2a291e0

99 Jluneiinas QyHkus, e€ cBOMCTBa Bubmmorexa IOK
https://m.edsoo.ru/f2a291e0

100 Jluneiinas QyHkIus, e€ cBOMUCTBA bubamoreta LIOK
https://m.edsoo.ru/f2a291e0

. .. . bubanoreka IJOK
101 Juneitias gymi, 8 cBOHCTBA https://m.edsi.ru/f2a291e0

bubnunorexa LIOK
102 Ipadux mumeiinoi dyniuun https://m.edscI)lo.ru/f2a291e0

but6mmoreka [IOK
103 Ppaduic mumeitroit pyrin https://m.edsi.ru/f2a291eo

104 I'paduk muHEHHON QyHKITUN bubnuoreka [JOK
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L. bub6nmoreka [IOK
105 I'pagpmic mmeiinoid dynkim https://m.edsoo.ru/f2a291e0
_ bu6mmnorexa LIOK
106 I'pacpmic ymrium y = | x | https://m.edso00.ru/f2a291e0
3 bubnunoreka LIOK
107 I'pagpmxc dynm y = | x| https://m.edsoo.ru/f2a291e0
bubmuoreka [{OK
108 r =
pagux dymem y = | x| https://m.edsoo.ru/f2a291e0
_ bubnunorexa [IOK
109 I'pacpmic pymkiuamn y = | x | https://m.edso00.ru/f2a291e0
110 KycouHno-3ananubie GyHKIUN bubamorexa LIOK
y A YHEIL https://m.edsoo.ru/f2a291e0
111 Kycouno-3ananusie GpyHKIUN bubmorexa LIOK
yeoHHo=3al © QYRR https://m.edsoo.ru/f2a291e0
11 " b bu6nmorexa LIOK
YCOUHO3A/TAHHRIC QYHKIIHA https://m.edsoo.ru/f2a291e0
bubmmoteka IIOK
113 Kycouno-sananmsie pynxim https://m.edsoo.ru/f2a291e0
CHIMOCTE ", © https://m.edso00.ru/f2a291e0
byakms"
115 v bubnunorexa LIOK
PABHEHHC € ABYM TIEPEMEHHBIMH https://m.edsoo.ru/f2a291e0
but6mmorexa [IOK
116 YPABHEHHE C JIBYMS [1EPEMCHHBIMI https://m.edsoo.ru/f2a291e0
117 I'paduk MuHEHHOTO ypaBHEHUS C bu6muoteka [JOK

ABYMA IEPEMCHHBIMHA

https://m.edsoo.ru/f2a291e0
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I'padux nuHEHHOTO ypaBHEHUS C Bu6muoteka [JOK

118
JIBYMS TIEpEMEHHBIMU https://m.edsoo.ru/f2a291e0
CucreMbl TMHENHBIX YPaBHEHUH € Bu6muotexa [JOK

119
JBYMsI IEPEMEHHBIMH https://m.edsoo.ru/f2a291e0
CucreMbl TUHEUHBIX YPABHEHUH C bubmuorexa [JOK

120
JIBYMS TIEpEMEHHBIMU https://m.edsoo.ru/f2a291e0
I'padnueckuii MmeTo1 pereHus

121 CIEC’I(“l;MH JII/IHeﬁHL.IXII . aBHEHUH C bubmorexa LIOK

P https://m.edsoo.ru/f2a291e0

JBYMsI IEPEMEHHBIMU
I'padnueckuii MmeTo1 permieHust

122 cyrl)ciMH JII/IHefIHI,IxII p ABHEHUI C brbmmorexa LIOK

P https://m.edsoo.ru/f2a291e0

IBYMSI TIEPEMEHHBIMU
Pemenue cucrem JIMHEHHBIX

123 YPaBHEHUH C JBYMS IEPEMEHHBIMU bubnmnoreka HOK
METOJIOM [TOJCTAHOBKHA U METOIOM https://m.edsoo.ru/f2a291e0
CIIOKEHHUSI
Pemenue cucrem JIMHENHBIX

124 YPaBHEHUH C ABYMsI [IEPEMEHHBIMU bubmuoreka [IOK
METOJIOM MTOACTAHOBKHA U METOIOM https://m.edsoo.ru/f2a291e0
CIIOKEHHUSI
Pemenue cucrem JIMHENHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU bubmuoreka [IOK

125
METOJIOM MOACTAHOBKH U METOJIOM https://m.edsoo.ru/f2a291e0
CIIOKEHHUSI
Pemenue cucrem JIMHENHBIX

126 YPaBHEHUH C ABYMsl [IEPEMEHHBIMU bubmuorexa [IOK

METOJAO0M IMOACTAaHOBKH U METOJOM
CJIOKCHUA

https://m.edsoo.ru/f2a291e0
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127

Cucrema 1ByX JTUHEHHBIX

YpaBHEHHUI ¢ ABYMS MIEPEMEHHBIMU
KaK MOJIEJIb peasibHOM CUTyaluu

bubnunoreka LIOK
https://m.edsoo.ru/f2a291e0

128

129

130

131

KonrponsHas pabora o reme
"CucteMbl IMHENHBIX ypaBHEHUI"

[IpencraBnenne TaHHBIX B BUIC
Ta0aML, TUarpamMM. 3aroIHEeHHe
TaOJIUII, YTEHUE U TOCTPOCHHE
CTOJIOMKOBBIX (CTOIOYATHIX) U

KpYTOBBIX AHarpamm

[IpencraBneHne NaHHBIX B BUIC
TabuLl, AUarpaMm. 3aroJiHeHue
TaOJIUII, YTEHUE U TOCTPOCHHE
CTOJIOMKOBBIX (CTOJIOYATHIX) U

KpYTOBBIX AHarpamm

Urenue rpaukoB peabHbIX
IIPOLIECCOB

bubnunoreka LIOK
https://m.edso0.ru/f2a291e0

bu6nmoreka [IOK
https://m.edso0.ru/f2a291e0

bubnuoreka [{OK
https://m.edso0.ru/f2a291e0

bubnmorexa LIOK
https://m.edso0.ru/f2a291e0

132

[IpakTuueckas pabota 1o Teme
"N3Bneuenune nHbopMaIu u3

JarpaMM | TaOJIuIl,

HCIIOJIb30BAHHUEC U UHTCPIIPETAI A

TaHHBIX"

bubmmoteka IIOK
https://m.edsoo0.ru/f2a291e0

133

OmnucarenbHas CTATUCTHKA:
cpenHee apuMeTHIECKOe,
MeanaHa

but6mmorekxa [IOK
https://m.edsoo.ru/f2a291e0

134

OnucarenpHasi CTATUCTHKA:
cpenHee apuMeTHIECKOE,
Me/naHa

bubnunorexa LIOK
https://m.edsoo.ru/f2a291e0



https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0

135

OmnucarenpHas CTAaTUCTUKA:
pa3Max, HauOoJIbIIIee U

HaMMCHBUICC 3HAUCHU A, KBaPTHUIIN

bubnunorexa LIOK
https://m.edsoo.ru/f2a291e0

136

OmnucarenbHas CTATUCTUKA:
pa3Max, HauOoJbIee U

HaMMCHBUICC 3HAUCHU A, KBAPTUIIN

bubnunoreka LIOK
https://m.edso0.ru/f2a291e0

137

138

139

OnwucatenpHas CTaTUCTUKA!
pa3Max, HauOoJbIIee U

HanMMCHBUICC 3HAUCHU A, KBAPTHUIIN

OnuncarenbHas CTaATHCTHKA:

Cp€aAHCC rapMOHHNICCKOC, CPCAHCC
TrapMOHHUYCCKOC YHUCIIOBBIX JaHHBIX

OnucarenbHas CTaATHCTHKA:

CpCAHECC TapMOHNYCCKOC, CPCIHEC
rapMOHHUYCCKOC YUCIIOBbIX JAHHBIX

bubnuoreka [{OK
https://m.edso0.ru/f2a291e0

bubnuoreka [IOK
https://m.edso0.ru/f2a291e0

bubmuoreka [{OK
https://m.edso0.ru/f2a291e0

140

[IpakTuyeckas pabora no Teme

"OnucarenpHas CTATUCTHKA:
npaxkTudeckas padora"

bu6mmoreka IIOK
https://m.edsoo.ru/f2a291e0

141

O6006111eH1Ee, KOHTPOJIb

bu6mmoteka IIOK
https://m.edsoo.ru/f2a291e0

142

[Ipumeps! cnydaitHON

HU3MCHYUBOCTHU ITPU UBMCPCHUAX, B

MacCOBOM IIPOU3BOJICTBE.
TenaeHnuu U ciry4aiiHble
Kose0aHus

but6mmorekxa [IOK
https://m.edsoo.ru/f2a291e0

143

['pynnupoBka 1aHHBIX,
MPEJICTABICHUE CIyYaHOMN

but6mmoreka [IOK
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U3MEHUYUBOCTH C TIOMOIIBIO
nuarpaMm. YacToThl 3HAYCHMI;
CTaTUCTUYECKasT YCTOWYHUBOCTh

https://m.edsoo0.ru/f2a291e0

I'pynnupoBka JaHHBIX,
IIPEACTABIICHUE CIIY4alHOU

bubnunoreka LIOK
https://m.edso0.ru/f2a291e0

144 U3MEHYMBOCTH C IIOMOLIBIO
auarpamM. YacToThl 3HaYEHUH;
CTaTUCTHYECKasl yCTOHUMBOCTD
['pynnupoBka gaHHBIX, Bbu6moreka [JOK
Npe/ICTaBICHUE CIyYaiHON https://m.edsoo.ru/f2a291e0
145 M3MEHYMBOCTH C IIOMOLIBIO
auarpamm. YacToThl 3HaYEHUH;
CTaTUCTHYECKasl yCTOHUMBOCTD
bu6mmoteka IIOK
146 IIpaxTirieckas pabora no Teme https://m.edso0.ru/f2a291e0
"Cry4aitHasi UBMEHUYUBOCTD"
I'pad, BepuuHa, pedbpo. CteneHb bubmmnoreka HOK
BepunHbL. Yucino pébep u https://m.edsoo.ru/f2a291e0
147 CyMMapHasi CTEIIEHb BEPIIMH.
[TonsaTue o cBs3HbIX rpadax. [lytu
B rpadax
Henu n nuxnsl. O6xox rpada bu6muoreka [JOK
148 (stiepoB myTh). [ToHsITHE 00 https://m.edsoo.ru/f2a291e0
OpUEHTHUPOBAHHOM rpade
Henu n nuxnsl. O6xox rpada bu6muoreka [IOK
149 (stiepoB myTh). [ToHsITHE 00 https://m.edsoo.ru/f2a291e0
OPUEHTHPOBAHHOM Tpade
150 Pemienue 3a1a4 ¢ moMoIIbI0 Bubmorexa LIOK
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rpa¢oB

Jloruka. YTBepxaeHus u
BbICKa3bIBaHUs. OTpHUIlaHUE

https://m.edsoo.ru/f2a291e0

bu6nmoreka IIOK
https://m.edsoo.ru/f2a291e0

151 YTBEP)KJICHHS, YCIIOBHBIC
YTBEPIKICHUsI, 0OpaTHBIC U
PaBHOCHJIbHBIC YTBEPKICHUS
15 HeoOxoauMbIe U JOCTAaTOYHBIE bubmorexa IIOK
yCIIOBHS, CBOHCTBA 1 IIPU3HAKH https.//m.edsoo.ru/f2a291e0
153 [IpOTUBOIONOKHEIE YTBEPHKACHHUS, bubnmoreka IOK
JIOKA3aTENbCTBA OT TIPOTHBHOTO https://m.edsoo.ru/f2a291e0
154 Ciry4aiiHplit S5KCIIEPUMEHT (OIIBIT) Bubmoreka [IOK
W cITydaifHoe coBbITHE https://m.edsoo.ru/f2a291e0
155 BeposTHOCTE U yacToTa Bu6morexa [HOK
CITy4aitHOrO COBBITHS https.//m.edso0.ru/f2a291e0
156 BeposiTHOCTE 1 yacToTa bubmiorexa IIOK
CI1yaitHOro coBbITHs https://m.edso0.ru/f2a291e0
Posb MasioBepOSTHBIX U bubnuotexa [JOK
157 MPaKTHYECKH JJOCTOBEPHBIX https://m.edso0.ru/f2a291e0
COOBITHH B TIPUPOJIE U B OOIIIECTBE
[TpakTHueckas padboTa Mo Teme bubmmoreka IIOK
158 "BeposTHOCTh U 9acTOTa https://m.edsoo.ru/f2a291e0
CIIy4aifHOTO COOBITUA"
159 [ToBTOpeHue U 06001IEHHE. bubmiorexa LOK

[IpencraBnenue qaHHBIX.

https://m.edsoo.ru/f2a291e0
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OmnucarenpHas CTaTUCTUKA

[ToBTOpeHMe 1 060OIICHNE.

bu6nmoreka [IOK

160 [IpexncraBneHne TaHHBIX. https://m.edso0.ru/f2a291e0
OrnucarenpHas CTaTUCTUKA

161 [ToBTOpEeHME 1 000OIICHNE. b H6H_H0TeKa HOK
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.eds00.ru/f2a291e0
[ToBTOpenue u o0oOIIEHHE. Bbu6moreka [JOK

162 MHoecTBa ¥ MOJMHOKECTBA. https://m.edsoo.ru/f2a291e0
DneMeHTHl Teopuu Tpados

163 [ToBTOpEeHME M 00OOIICHNE. bu6nunoreka LIOK
BripaskeHus ¢ mepeMeHHBIMH https://m.edsoo.ru/f2a291e0
[ToBTOpenue u o0oOIIEHHE.

164 CTGHGII-:I)B c HaTypanLIII{ILIM Bubmmorexa IOK

https://m.edso0.ru/f2a291e0
MoKa3areneM
[ToBTOpeHue u 060061IeHNE.

165 OaHOYWIEHBI U MHOTOYWIEHEL. bubmmoteka IIOK
ToxnecTBeHHBIC TPe0Opa3oBaHuUs https://m.edsoo.ru/f2a291e0
areOpandecKux BhIPAKEHHM
[ToBTOpeHue u 060061IEHNE.

166 (DOpM}I/)J'ILI coxpamélf:{oro bubmorexa LIOK

https://m.edso0.ru/f2a291e0
YMHOXKEHUS

167 [ToBTOpenue u o6o0IIEHHE. bubmuorexa [IOK
Koopaunats! 1 rpadukm. https://m.edso0.ru/f2a291e0

168 [ToBTOpenue u o6o0IIEHHE. bubmuorexa [IOK
Jluneiinas QyHKIus 1 e€ cBoiicTBa https://m.edso0.ru/f2a291e0

169 HroroBast koHTpobHAs paboTa bubmmorexa LIOK

https://m.edsoo.ru/f2a291e0
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[ToBTOpenue u o6oOIIEHHE.
BeposiTHOCTh U cTaTUCTHKA.

bubnunoreka LIOK
https://m.edsoo.ru/f2a291e0

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://m.edsoo.ru/f2a291e0

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. AnreGpa. 7 kimacc: yue6. st obmeoOpa3osar. opranusanuii / [FO.H. Makapsrues,
H.I'. Munmrox, K.M. HemkoB u nap.]; mox pen. C.A. TensakoBckoro. — 8- uzn. — M.
IIpoceemenue, 2018

2. MaTemaTuKa. BepoaTHOCTb M CTaTUCTMKA. 7 — 9 Knaccbl. YUebHUK B 2 yacTax. YuebHuK ana
yyalmxca obuieobpasoBaTenbHbIX yuypexkaeHuin (6asosbliii yposeHb)/ W.P. Bbicouxuii, U.B.
AweHkKo, nog pegakumen U.B. AweHko — M.: MNpoceeleHne, 2023

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1.

Anrebpa. COopHUK paboumx MmporpamMM. 7—9 Kiaccel: TocoOue I YIUTEIeH
obmeoOpaszoBar. opranusanmii / [coctaButens T. A. Bypmucrposa]. — 2-e u3fn.,
non. — M.: Ilpocsenienue, 2014

Anrebpa. 7 kiacc: paboyasi mporpaMma M TEXHOJIOTHYECKHE KapThl YPOKOB IO
yueOnuky 0. H. Makaperuea, H.I'. Munntok, K.M. Hemkosa, C.b. CyBopoBoii /
aBT.-cocT. B.B. JlecoroBa, H.A. Kum. — Bonrorpaa: Yuurens, 2018
Jlunaktuueckue MaTepuaisl o anredpe: 7 kinacc Kk yueonuky FO.H. MakaperueBa
u 1p. «Anredpa 7 xmaccey / JL.U. 3saBuu, H.B. JlpsikonoBa. — M. : 3narenscTBO
«OK3amen», 2013

4.

10.
11.

12.

13.

Maremartuka. BeposiTHOCTB U cTaTUCTHKA. 7 — 9 Ki1acchl. YUeOHUK B 2 4acTsX.
YueOHUK ans ydammxcs o011eo0pa3oBaTeNbHbIX yUpexkaeHuid (0a30BbIif
yposenb)/ U.P. Bricoukwuii, .B. Smenko, nox pegaknueid U.B. Smenko —
M.: IIpocsemienue, 2023.

Marematuka. BeposSsTHOCTB U cTatucTHKa: 7—9-e Kiacchl: 0a30BBI YPOBEHb:
METOAUYECKOe Toco0ue K MPEeAMETHON JIMHUU Y4eOHUKOB IO BEPOSTHOCTH U
craructuke W. P. Beiconikoro, U. B. fmenko mox pen. U. B. Smenko. — 2-e
u3l., crep. — Mocksa: IIpocsemenue, 2023. — 38 c.

MeTtoauka o0yueHus: MaTemaTuke. M3yueHne BeposSTHOCTHO-CTAaTUCTUYECKON
JUHUK B ILIKOJBHOM Kypce MareMaTuku: yueO.-merton. mocobue / A. C.
babenko. — Koctpoma : U3a-Bo Koctpowm. roc. yu-ta, 2017. — 56 c.

Jlexumuu mo guckpetHoil marematuke. Yacte I. KombOunaropuka,: [YueO6.
nocobwue.]: 3.P. 3apunosa, M.I'. Koxotunkosa. — M.: PY]JIH, 2012. — 78 c.
Pacckazbl 0 mHOXecTBax. 3-¢ usmanue/ Bunenkun H. SI. — M.: MITHMO,
2005. — 150 c.

OJeMeHThl TEOpHUM MHOXKECTB: YueOHo-meroauyeckoe mnocodue/ Coct.:
Kynaruna T. B., TuxonoBa H. b. —Ilenza: I1I'Y, 2014. -32 c.

O.I'. Topman, A.H. I'ynosuu .150 3agay no reopuu BepostHocteil. BI'Y
Teopus BeposiTHocTel. CripaBouHOe nocodue Kk pemeHuto 3anad.! A.A. I'ycax,
E.A. bpuuukoBa. — Uzn-e 4-e, crepeorun.- Mu.: TerpaCucreme, 2003. —
288 c.

[Tonynsipuass komOunatopuka. H.Sl. Bunenkun. — H3znarensctBo «Haykay,
1975

[lens A. BeposiTHOCTB: puUMephI U 3afaud. / 4-e u3A., cTepeoTunHoe. — M.:
MIIHMO, 2016.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1.

2.

10.
11.
12.

13.
14.
15.
16.

https://math5-vpr.sdamgia.ru/ - OG6pa3oBaTebHBIN
paboram Maremartuka /uist 5 Kiiacca
https://math6-vpr.sdamgia.ru/ - OG6pa3zoBaTebHBIN
paboram Maremaruka juist 6 Kiiacca
https://math7-vpr.sdamgia.ru/ - OG6pa3oBaTebHBIN
paboram Maremaruka juist 7 Kiiacca
https://math8-vpr.sdamgia.ru/ - OG6pa3oBaTebHBIN
paboram Maremaruka /uist 8 kiacca

HOpTAal

HOpTal

HOpTAal

HOpTal

https://math-oge.sdamgia.ru/ - OOGpa3oBareNbHBIA MOPTAI

JK3aMeHaM MaremaTnka

JUIA

JJIA

JUIA

JJIA

HOATOTOBKH

HOATOTOBKH

HOATOTOBKH

HOATOTOBKH

JJI1 IIOATOTOBKH

http://window.edu.ru/ - Eauaoe oKHO A0CTyIa K 00pa30BaTeIbHBIM pecypcam

http://school-collection.edu.ru/catalog/ - Enunas

00pa3oBaTENbHBIX PECYPCOB

KOJIJICKL A

https://fipi.ru/ - ®I'BHY «®enepanbHblii HHCTUTYT NEIArOTMYSCKUX H3MEPEHHI»
https://uchi.ru/ - Yuu.py — uHTepakTHBHAs 00pa3oBaTeibHas OHaiH-TUIaTGopma
https://interneturok.ru/ - bubnuoTeka BUACOYPOKOB MO MIKOJIBHOM Mporpamme
http://www.edu.ru - denepanbhbiii mopran «Poccuiickoe 00pa3oBaHue)
https://mccme.ru/ - MOCKOBCKHH LIEHTP HEMPEPHIBHOTO MAaTEMaTHYECKOTO

oOpa3oBaHUs

http://www.math.md/school/indexr.html - BupryanbsHas mkosia FOHOro MaTeMaTuKa

http://www.geometry.ru/ - ['eomeTprueckuii mopra

http://matematiku.ru/ - MaremaTuueckuii mopran MareMaTHKy.py

https://m.edsoo.ru/f2a291e0 bubnunoreka [JOK

(G poBBIX
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