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INOACHUTEJIBHASA 3AIINCKA

Anrebpa siBISieTCS OAHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 00Iero oOpa3oBaHHs: OHA
o0ecreynBaeT 3ydeHue IPYTux AUCHHUILIINH, KAK €CTECTBEHHO-HAyYHOI0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOyd4aromuxcs HaydyHBIX THPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTU
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoW SBJICHUH U
IPOIIECCOB B TpHUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUS M KAuecCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl o0ecrevrnBaeT pa3BUTHE YMEHUS Ha0J10/1aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pasBUTHE JIOTUYECKOTO MBIIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE  pEeIIeHUE 3aJad  SBJSeTCs — peaju3anueit
JeSTEIbHOCTHOIO ITPUHIIKIIA O0yUEHUSI.

B ctpykType nporpammsl yueOHOTo Kypca «Anredpa» st OCHOBHOTO 00111ero 00pazoBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJEpKATEeIbHO-METOANYECKUE JUHUM: «YHucna M BBIYHUCICHUS,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHHUS W HepaBeHCTBay, «DyHkiumy. Kaxnas u3 3tux
COJIepKATEITbHO-METOJUIYECKUX JTMHUN Pa3BUBACTCS HA MPOTSHKCHUHU TPEX JIET M3YUEHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSAMH. B Xxole u3ydeHus yueOHOro Kypca oO0y4aroniumcs
NPUXOJHUTCS JIOTHYECKU PACCyKIaTh, HCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3H
C 3THUM B Mporpammy yueOHOro kypca «AmnreOpa» BKIIOUYEHbl HEKOTOPHIE OCHOBBI JIOTHKH,
NpPEICTAaBICHHbBIE BO BCEX OCHOBHBIX pas[eliax MaTeMaTH4ecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIME OBJIaICHHIO 00yYarOIIMMUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO S3bIKA.
CopnepxaTelbHOM M CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copepxanue TMHUU «HKca ¥ BEIYUCIEHUSD CIYKUT OCHOBOM JIJIS TalbHEUILEro U3yUeHUs
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOy4aromUXcs  JIOTMYECKOI'O  MBIIUICHHMS,
(bOpMHpPOBAHNIO YMEHHsSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XHM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHAIBHBIMU YHCIIAMHU,
(dopMHpOBaHUEM MPEJCTABICHUN O JEMCTBUTENLHOM YHCIEe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JMHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX anreOpandeckux JUHUM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCA MaTEMaTUYECKOTO
amnmapara, HeOOXOJUMOT0 JUIsl PeLIeHUs 3a7ad MaTeMaTUKH, CMEXHBIX MPEAMETOB U MPAKTUKO-
OPUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe OCHOBHOro oOImiero o0pa3oBaHHs y4eOHBIM MaTepuai
IpYNIUpYeTcs BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HAaYeHHE
MaTeMaTHKH KaK s3bIKa JUIST TIOCTPOCHUS MATeMaTHYEeCKHX MOJEJIeH, OIMMCAHUs TPOILECCOB U
SBJICHUH peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOJAT Takxke JalbHENIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINIIEHHUS, HEO0OXOJUMOro, B YaCTHOCTH, JJIi OCBOEHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUsI, CIOCOOHOCTEM K MaTeMaTHYeCKOMY
TBOPYECTRBY.

CopepxaHue  (QyHKIMOHAIbHO-TpaUUECKOM  JIMHUU  HAIEJIEHO Ha  TOJy4YeHHe
00y4aromuMuCs 3HaHUH 0 PYHKIUAX KaKk Ba)KHEHIIeH MaTeMaTu4ecKoi MOAEIH [l OTIMCAaHUS U
HCCJIEIOBaHMSI Pa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mIpupone M obmiectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIOJIb30BaTh pa3IHMyYHbIC
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BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKHA — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPEACTABICHUIN O POJIM MAaTEMATUKHU B Pa3BUTUU IIUBUIIM3AINH U
KYJbTYpHI.

CormnacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsl yueOHBIN Kype «Anredpay, KOTOpbId
BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3jelibl coaepxkaHus: «Yuciaa U BBIYHUCICHUA,
«AnreOpanyeckue BbIpaXXeHHUs», «YpaBHEHHs] U HepaBeHCTBa», «DyHKuuny», «BepodaTHOCTh U
cratucTuka (9 kiacc)»

Ha u3yuenue yuebHoro kypca «Anredopa» orsoautcst 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hejen), B 8 kimacce — 102 yaca (3 vaca B Heneno), B 9 kinacce — 136 vaca (4 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECITUYHBIE, IEPEXO0/1 OT 0HOM (opMbI 3anucu Jpolelt K Apyroi.
IlonsAiTHE PAallMOHAIBLHOIO YHWCIA, 3aIIMCh, CPABHEHUE, YIOPSAIOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHAIBHBIMU YicaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpelesieHHe, MpeoOpa3oBaHue BhIPAKEHUM Ha
OCHOBE OTIpE/ICICHHUS, 3aIMCh OOIBIINX 4ncel. [IponeHTsl, 3anich MPOIEHTOB B BUJE IPOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELICHNUE 3a]au U3 peabHOU
IIPaKTUKH.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMasi U 00paTHas MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YUCIOBOE 3HAYEHHUE BBIPAXKECHMS C NEPEMEHHOM. [lomycTHMble 3HaYeHUS
nepeMeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEX/Ty BETUUMHAMHU B Bue (hopmybl. Beruncnenus
no ¢gopmynam. IIpeobpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAECTBEHHO PABHBIE BBIPAXKECHMS,
npaBuiia npeoOpa3oBaHusi CyMM M IPOU3BEIECHUH, MpaBWila PACKPBITUSA CKOOOK U NMPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM [TOKa3aTeeM.

OpHowieHbl 1 MHorowiaeHsl. CteneHb MHoOrowieHa. ClloKeHHEe, BBIUYMTAHUE, YMHOKECHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBaApaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKUTEH.

YpaBHeHUs1 M HEpaBEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHMs, NpaBuiIa NpeoOpa3oBaHUs YpaBHEHMs, PaBHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pelleHre JIMHEWHBIX ypaBHeHHMH. COCTaBIIEHME YpaBHEHUU II0 YCIOBHIO 3adaudd. PemreHwne
TEKCTOBBIX 33J1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHOe ypaBHEHME C JByMs MEpeMEHHBbIMU M ero rpapuk. Cuctema ABYX JTHUHEHHBIX
yYpaBHEHMI ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 € TIOMOIIBIK CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopannara Toukm Ha npsmoil. UMCIIOBBIE NpPOMEXYTKH. PaccrosiHme Mmexnay AByms
TOYKaMU KOOPAUHATHOU IIPSIMOM.

[MpsmoyromnbHast cuctema koopawHat, ocu OX m Oy. AOcmucca W opauHaTa TOYKH Ha
KoOpAnHATHOM miockocTu. IIpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTeil. [lonarue pynkiuu. I'paduk ¢pynxnun. ColictBa pyHkuuii. JInnelinas
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¢bynkuus, e€ rpapuk. ['padux pynkuuu y = [x|. ' paduueckoe pemieHue TMHEHHBIX ypaBHEHUH U
CHCTEM JIMHEHWHBIX YPAaBHEHHUI.

8 KUIACC

Yuciia 1 BBIYUCICHUSA

KBagpaTtHeiii kopeHb u3 umcna. llonstue o0 wuppanuoHanbHOM umcine. JlecaTudHbie
npUOIMKEHUS UppalMoHaIbHBIX uncen. CBolcTBa apuMeTnyecKux KBaJApPaTHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHcla.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiictBa. CTaHgapTHas 3alliCh YKCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparsslii TpEXUIIEH, pa3iIoKEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOHCTBO anreOpanyeckod napoou. CroxeHwue,
BBIYUTAHNE, YMHOKEHHE, JIeJIeHNEe airedpandeckux ApoOeil. PammoHanbHble BBIpaKEHUS M UX
npeoOpazoBaHue.

YpaBHeHusI U HepaBEeHCTBA

KBanparnoe ypaBHeHnue, Qopmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMl, cBOOALIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
palroHaIbHbIe YpaBHEHUS.

I'paduueckas mHTEepnpeTanysi ypaBHEHUI C JBYMs NEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ IByMsI IepeMeHHbBIMU. [[prMepsl pelieHrs cucTeM HeTMHEWHBIX YPaBHEHUH C IBYMS
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 alredpanyeckKuM CrocoooM.

YucnoBble HEpaBEHCTBA M UX CBoicTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOI.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHeiHbIe HepaBeHCTBa € OJHOW mepeMeHHON. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. O6nacTe omnpeaeraeHus U MHOXKECTBO 3HaueHUH (yHkiuu. CrocoOsl
3aaHus QyHKIUH.

I'padux ¢ynkuuu. Urenue cpoiictB ¢yHkuun mno e€ rpaduky. IIpumepsl rpaduxos
(GyHKIMH, OTpa)karoluX peaabHble MTPOLECCHI.

OyHKIUY, OMUCHIBAIOIINE TMPSIMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHKIEE Y = X2, Y = X3, Y = VX, y=|X|. [padudeckoe pemenue ypaBHEHH I CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYUCICHUA

PanmonaneHble yncna, UppalMOHAIbHBIE YKCIa, KOHEUYHbIE U OECKOHEYHbIE JECSTHYHBIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIE YHCIA KaKk OECKOHEYHBIC
JeCSITUUHbIEe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEX]IY MHOKECTBOM JIEHCTBUTEIIBHBIX
YKCeJl U KOOPAUHATHOU MIPSMOM.

CpaBHeHuE [EHCTBUTENbHBIX 4HCeN, apupMeThyecKkue IEHUCTBUS C JeHCTBUTEIbHBIMU
YUCIIAMH.

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA, JUIMTEILHOCTD IPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnmxE€HHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHHe 4YHCel.
IIpuknka v OLlEHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMNXCA K JINHEWUHBIM.



KBanpartHoe ypaBHeHue. Penienre ypaBHeHUH, CBOAAIIMXCS K KBapaTHbIM. bukBagpaTHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHU TPEThbel M YETBEPTOM CTENEHEW pa3ioKeHUEM Ha
MHOKUTEIH.

Pemenue qpoOHO-palinoHanbHBIX YpaBHEHUH. Pelienre TeKCTOBBIX 3a/1a4 alredpanyeckum
METOJIOM.

VYpaBHeHHE C ABYMs NEPEMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEHHBIX
YPaBHEHUH € ABYMs IEpEMEHHBbIMU. PellleHne CUCTeEM [BYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHENHOe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEepHpeTalns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Perienue TekCTOBBIX 3a7au anredpanyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepemMeHHOU. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEpHIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IICPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynkuus, e€ rpapuxk u cpoiictBa. [lapabGona, KOOpAMHATHI BEPIIHMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'paduxu Gpymxmmit: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = [x| , ¥ uX cBoiicTBa.

YuciioBbIe MOCIEI0BATEILHOCTH H NPOTPecCcum

[TonsTHE YMCIIOBOI MOCIENOBATEIBHOCTH. 3aJaHUE I1OCIIEI0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u HopmyIoi N-ro dieHa.

Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyiisl N-ro wieHa apupMeTudecKoit
Y T€OMETPUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3o0paxenue 4ieHOB apu(pMETHUYECKOH M TE€OMETPUYECKOM IMPOrpeccHil TOYKamMHM Ha
KOOPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIUAIbHBINA pocT. CI0XKHBIE IPOLEHTHI.

BeposiTHOCTH U CTATHCTUKA

[IpencraBieHne NaHHBIX B BHUJAE TAONUI], IuarpaMM, rpadukoB. 3amoJHEHHWE TaOIHIL,
YTEHUE U MOCTPOEHHUE AUarpaMM (CTOJIOMKOBBIX (CTONOUATHIX) U KPYTOBBIX). UTeHue rpadukon
peasbHBIX TpoleccoB. M3Bieuenune mHpopMaluyd U3 JUarpamMM U TaONIMIl, WUCIIOJIb30BAHUE U
WHTEPIIpETALNS JAaHHBIX.

OnucarenpHas CTaTUCTHKA: cpefHee apudMeTHYecKoe, Meauana, pa3Max, Haubosbliee u
HalMEHbIIIee 3HaUeHUsI Habopa YMCIOBbIX AaHHBIX. [IpruMepsl ciryyailHON M3MEHYMBOCTH.

CrnyualiHblii 3KciepuMeEHT (OIBIT) U ciay4aiiHoe coObiTHe. BeposTtHocTh U yacrtoTa. Poib
MAaJIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHH B MpHpojie U B obmiecTBe. MoHeTa U
urpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepimmHa, pebpo. Crenens BepunHbl. Yuciao pédep 1 cymmapHasi CTETIeHb BEPILIUH.
[IpencraBnenne o cBszHoctu rpada. llenu u nuxnsl. [lytu B rpadgax. O6xox rpada (sitnepon
nyth). [Ipencrasnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momopto rpagos.

[IpencraBieHue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpaguKoB.

MHOXKeCTBO, D2JIEMEHT MHOXECTBA, MOAMHOXKECTBO. Ormepanuu HaJ MHOXECTBAMHU:
o0beanHEHUEe, TepecedyeHue, jgonoinHeHue. CBoiicTBa omepanuil  HaJl MHOXECTBAMU:
[IEPEMECTUTENIBHOE, COUYETATENIbHOE, pACIpPENEIUTENbHOE, BKIoueHus. Vcnonb3oBaHue
rpaduyueckoro NpeCcTaBiIeHUs MHOKECTB JJIs ONMMCAaHUs PEAbHBIX MPOIECCOB U SIBICHUN, TIpU
peleHny 3aau.

W3mepenne paccemBaHusi NaHHBIX. Jlucmepcust M CTaHJApTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

OnemMeHTapHble COObITUSL ciay4yaiiHoro ombiTa. Coydaiible coObiTHs. BepostHocTtu
coObITHH. OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApPHBIMU cOObITUAMU. CiydaiiHblii BBIOODP. CBS3b
MEXJly MaJOBEPOATHBIMU M MPAKTHUECKU TOCTOBEPHBIMU COOBITHSIMHU B MPHUPOJE, OOLIECTBE U
HayKe.



JepeBo. CBoiicTBa N€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHNUE BUCSYEN BEPIIMHBI,
CBS3b MEX]y 4YMCIOM BepuMH U uucioMm pébep. IlpaBuno ymuHoxenus. Pemenue 3amad c
MOMOIIBIO TPadoB.

[TpotuBononoxkusle coObiTus. Juarpamma Oinepa. OObeIMHEHME M IIepeceUeHHE
coObiTuil. HecoBmecTHbIie coObITHS. DOpMYITa CII0KEHUS! BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTD.
[TpaBuno ymHoxxenus. HezaBucumslie coObitus. [IpeacraBieHue skcrepuMeHTa B BUje JIepeBa.
Pemenne 3a1a4 Ha HAXOXJACHUE BEPOSTHOCTEN C IIOMOILBIO I€PEBA CIy4alHOIO 3KCIIEPUMEHTA,
JarpamMm Dusiepa.

[IpencraBieHre JaHHBIX B BUJE TAaOJUI, AWArpamm, rpaduKoB, HHTEPIIPETALUS JTaHHBIX.
YreHue u nocTpoeHue Tabiaul, JuarpaMm, rpaukoB 10 peaIbHbIM JaHHBIM.

[TepecranoBku u ¢axropuan. Couetanus M 4uciao coderanuid. TpeyronpuHuk Ilackas.
Pemienue 3aau ¢ ucnosnp30BaHMEM KOMOMHATOPUKH.

['eomerpuueckast BepossTHOCTh. CirydaiiHbIi BBIOOp TOUKM M3 (DUTYpPHI Ha IUIOCKOCTH, U3
OTpe3Ka U U3 Jyr'd OKPYKHOCTH.

Hcneitanue. Yenex u Heynada. Cepus UcnbITaHUN 10 TiepBoro ycnexa. Cepust ucnbplTaHui
bepnymu. BeposTHOCTH COOBITHI B CepuM UCTIBITAHUN bepHyIn.

CrnyualiHas BeMMYMHA M paclpeliesieHne BeposiTHocTed. MaremaThuueckoe 0XHJaHue U
qucnepeus. [Ipumepsl MareMaTH4ecKoro OXHAAaHUA KaK TEOPETHYECKOIO CPEIHEro 3HaueHUs
BEJIMYUHBL. MaTeMaTH4yecKoe OKUJAaHUE U JUCIIEPCHS CIy4alHOW BEJIUYMHBI «UUCIIO YCIIEXOB B
CEepHM UCTIbITAaHUN bepHyIm».

[TonsiTue o 3akoHe OoybLIMX yKces. MI3MepeHne BepoATHOCTEN ¢ IOMOIIIbIO YacToT. Poib 1
3HA4YeHUE 3aKOHA OOJIBLIMX YUCeN B IPUPOJIE U 00LIeCTBe.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHUSI IPOrpaMMbl  y4eOHOro Kypca  «Auredpay

XapaKTePU3YIOTCSL:

1) naTpuoTHYeCKOe BOCIIUTAHHE:

MMPOSABJICHUEM HHTEPECA K IMPOOIJIOMY W HACTOALICMY pOCCHﬁCKOﬁ MaTEMaTuKH,
[ICHHOCTHBIM OTHOILICHHEM K JOCTIJKCHHSIM POCCHHCKMX MAaTeMaTHKOB U POCCHICKON
MaTeMaTHIeCKOH HIKOJIbI, K UCITOJIB30BAHUIO 3THUX )IOCTI/DKCHI/II\/'I B IPYrux HayKax W MPUKIaIHbIX
chepax;

2) rpaxaaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

TOTOBHOCTHIO K BBINIOJIHCHUIO OO0SI3aHHOCTECH TpaKJIaHWHA M pEaln3alldd ero Mpas,
NPEJCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX ()YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHHUH, TIPOLEIYp TPaXKIaHCKOTro 00IecTBa (HArmpumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)K)IGHI/IIO OTHYCCKUX HpO6HeM, CBA3aHHBIX C NPAKTHYCCKUM IHPHUMCHCHUEM JIOCTH)I(CHI/II;'I
HayKH, OCO3HAHHEM BaYKHOCTH MOPATbHO-ITUYECKHUX MPUHIIUIIOB B IESITEILHOCTH YYEHOTO;

3) Tpy/i0BO€ BoCIMTAHME:

YCTAHOBKOW Ha aKTUBHOE y4YacTHE B PEIICHHH MPAKTHYCCKUX 3a/1ad MaTeMaTHYeCKOil
HAIPABJICHHOCTH, OCO3HAHUEM BaYKHOCTH MaTEMAaTHYECKOr0 00pa30BaHUs Ha MPOTSHKEHUH BCEH
KU3HU JJIsI YCTICITHOM MpO(eCCHOHANIBHON ACATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMCHHUIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYalIbHOW TPAaeKTOPHUH OOpa3oBaHUA U
’KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIUTAHNE:



CHOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHUECKUX
00BEKTOB, 33/1a4, PEUICHUN, PacCyKIeHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

OpHUEHTAIlMeH B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHUEM
MaTeMaTHYECKON HayKH Kak c(epbl UYeIOBEYECKOW NEATENhbHOCTH, JTAlOB €€ pa3BUTHS U
3HAYUMOCTH ISl Pa3BUTHS IUBUIIM3AIUH, OBJIAJCHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4eCKON
KyJIbTypOH Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJIAJACHUEM MPOCTCHIINMH HaBBIKAMHU
HCCJIEIOBATENbCKOM 1eATeIbHOCTH;

6) pusuueckoe BocnuTaHue, GpopMHPOBaHHE KYJIbTYPHI 3/I0POBbSI H IMOIIHMOHAIBLHOTO
OJ1aronmoJryymsi:

TOTOBHOCTBIO TPUMEHSATh MATEMAaTHUECKHE 3HAHNS B HHTEPECaX CBOETO 370POBBS, BECHUS
3I0pOBOr0 00pa3a >KM3HH (3A0pPOBOE MUTAHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
peryisipHasi (pu3nyecKkas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HABBIKA peduIeKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) IK0JIOTHYECKOe BOCTIMTAHME:

OpUEHTallel Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHWM ISl pelIeHus 3a1ad B 00JacTH
COXPaHHOCTH OKpYXAroIleld Cpelpl, IUIAHUPOBAHHUSA IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCNEACTBUM ISl OKPY>KAIOLIEH cpesibl, 0CO3HAHUEM TII00ANBHOIO XapakTepa SKOJOTHYECKHX
mpoOJeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHSIONMIMMCS YCJIOBUSIM COIMAJILHOM M MPHPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHSAM B YCJIOBHSAX HEONPEACNEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JESTeIbHOCTb, B TOM YHCJIE YMEHUE YYUTHCS y APYTHX
Jro/iel, MpUoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIINH U3
OTIbITA IPYTHX;

HEOO0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YKCiIe (HOPMYyTUPOBATH WIICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBAaTh MPHHUMAEMble DPEHICHUS W JEHCTBHS,
(bopMyIHpOBaThH M OLIEHUBATh PUCKHU U MOCIEICTBU, HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JJoruueckne aeicTBus:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB, MOHATHH,
OTHONIICHUH MEXIy TOHATHIMH, (OPMYIUPOBATH OINpEACNCHUs TMOHATHH, yCTaHABIMBATh
CYIIIECTBEHHBIM MPU3HAK KiIacCH(PUKAIUKU, OCHOBAHUS UIsi 0000IEHNS U CPaBHEHUS, KPUTEPUHU
MIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (POpMYJIHpOBaTH M MPEOOPA3OBBIBATH CYXKJICHHS: YTBEPAUTEIbHBIE U
OTpUIATENbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEYHS B (paKTax, JaHHBIX,
HAOMIOJIEHUSAX U YTBEP)KACHHSIX, MpEAJaraTb KPUTEPUHU JUTsl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeTaTh  BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

pa3duparh 10Ka3aTeabCTBA MATEeMATHMUECKUX YTBEPXKACHHHA (MpsSMbIe M OT MPOTHUBHOIO),
MIPOBOJIUTH CAMOCTOSITEITLHO HECTIOXKHBIE JI0OKA3aTeIbCTBA MAaTEMAaTHIECKUX (PAaKTOB, BHICTpAaUBaTh
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apryMEHTaluIoO, TMPUBOJUTH NPUMEPbl W KOHTPIPHMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKaeHus;

BBIOMpATh CIOCOO pemieHus: y4eOHOW 3ajadu (CpaBHHMBATh HECKOJIBKO BAapUAHTOB PEIICHHMS,
BbIOMpAaTh HanOoJIEe NOAXOASIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
ba3oBble nccienoBarebckne 1eHCTBUSA:

UCIOJIb30BaTh BOINPOCHl KaK MCCIENOBATEIIbCKUNH HHCTPYMEHT IO3HaHUA, (OpPMYIUPOBATh
BOTIPOCHI, PUKCHPYIOIIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTaHABINBATH HCKOMOE U
JaHHOe, (POPMUPOBATh I'MIIOTE3Y, APTYMEHTUPOBATh CBOKO MO3ULNIO, MHEHHE;

IPOBOJUTH 10 CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECIIOKHBIA IKCIEPUMEHT, HEOOIbIIOEe
UCCIICIOBAaHUE I10 YCTAHOBJIEHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro oOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKITY COOOM;

CaMOCTOATENbHO (OpMYyIUpOBaTh OOOOIIEHHS M BBIBOABI [0 pe3yiabTaTaM IMPOBEIEHHOIO
HAOJIIOJIEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTD MTOJIYUEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIECCA, a TAK)KE BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M H30BITOYHOCTh HMH(OpManuM, JaHHBIX, HEOOXOJUMBIX IJIs
pelIeHus 3a/1a4H;

BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMALIUIO PA3IMYHBIX
BUIOB U (POPM IIPEICTABICHHUS;

BbIOMpATh GOpMY MpeICTaBIeHUs HH(OPMAIMK U WILTIOCTPUPOBATh pelllaeMble 3a1a4ul CXeMaMH,
IrarpaMMamMu, HHOU TpaduKoi M UX KOMOMHAIUSIMH;

OLICHUBATh HAAEKHOCTh MH(OpPMaUM 10 KPUTEPUSM, MPEAJOKEHHBIM YUUTENeM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBHUSIMU U LEJISIMU OOIIECHHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y pELIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJIyUEHHBIH pe3yabTaT;

B X0/J1e 00CY>KI€HHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXk/1aeMO TeMBI, IPOOJIEMBI, peraeMon
3a/1a4yM, BHICKA3bIBATh WJIEH, HAllEJICHHbIE HA MOUCK PELICHMs], CONOCTABIATh CBOM CYXJIEHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JMasiora, oOHapy>KMBaTh pa3iiMyke U CXOJCTBO IMO3UIMH, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS,

IPEJICTaBISITh  PE3YylbTaThl PELIEHUS 3aJaud, DOKCIIEPUMEHTA, MHCCIENOBAaHUS, IIPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ YYETOM 3a]ja4 IPE3EHTAlMU U 0COOEHHOCTEN
ayJIMTOpUH;

MOHMMATh U UCNOJIb30BaTh MPEUMYILIECTBA KOMAH/IHOM U MHANBUAYAIbHON paOOTHI TP PELLICHUU
y4eOHbIX MaTeMaTHUECKUX 3a]1a4;

IPUHUMATD L€JIb COBMECTHOM JAEATEIbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHON paloTHI,
pacrpenesiaTe BUABI pabOT, JOrOBAapHBATHCSA, OOCYXKIaTh MPOLECC M pe3yiabTaT pPadOTHI,
000011aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboTh! (00CyKAeHNS, 0OMEH MHEHUSIMH, MO3TOBBIE ITYPMBI
U JIpyrue), BBINOJHATH CBOIO 4acTh PabOThl M KOOPAMHUPOBATH CBOU JACUCTBUS C JAPYTUMHU
YJIeHAMHU KOMaHbl, OLIEHWBAaTh KAayecTBO CBOETO BKJaja B OOLIMI MPOIYKT MO KPHUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pelleHHs 3a1aud (I ero 4acTh), BHIOMpPATh
crocod pemieHuss € Y4ETOM HMEIOIIMXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMAIIIH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



BIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIS TMpolecca W pe3ylbTaTa pelieHUs
MaTeMaTH4YeCKOM 3a7a9M;

HpGI[BI/II[eTb TPYI[HOCTI/I, KOTOpBIe MOFYT B03HI/IKHYTB HpI/I peI_HCHI/II/I 3a1a4u, BHOCUTDb KOppeKTI/IBLI
B JIeITEJBbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIHLCTB, HaHIEHHBIX OIINOOK, BBIABICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa EATCIbHOCTH MOCTABIICHHOM IIEJIA M YCIIOBHAM, OOBICHATH
OPUYUHBL JOCTHXKCHHUSI WM HEJOCTHXKCHHS IIeNM, HaXOJUTh OMIMOKY, JaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 KkJjacce oOy4aromuiics MOJYYUT CHEAYIOIIUE TIPEAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

BeinonHsATe, coueras YCTHbIE W NUCbMEHHbIE NPUEMBI, apu(MeTHUeCKue IeHCTBUS C
palOHAIBHBIMU YHCIAMHU.

HaxonuTh 3HaueHWs] YUCIOBBIX BBIPAXKEHUN, NPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWHA JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE |
JeCATUYHbIE JPOOH.

[Tepexoauth OT OnHOW (GOPMBI 3aIUCH YHCEN K IPYroil (mpeoOpa3oBBIBATH JIECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSTUYHYIO IpO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUIKY U OLEHKY pe3yJbTaTa BBIYUCICHHUM, OLICHKY 3HAYEHUH YHCIIOBBIX
BBIPAXCHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAIBHBIX YHCEIL.

Pemate NpaKkTUKO-OPUEHTHUPOBAHHBIE 3aJa4yH, CBS3aHHBIE C OTHOLICHUEM BEJIMYMH,
MIPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNbTAThl PELICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0OBEKTOB.

Auaredpanyeckue BbIPaKeHHUs

Hcnonb30Bath anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHMst OyKBEHHBIX BBIPKEHUM MPU 3aJJaHHBIX 3HAUEHUSX EePEMEHHBIX.

BoinonHATe npeoOpa3oBaHus 1ENOr0 BhIPAXKEHHUsSI B MHOTOUIEH MPUBEIECHUEM MOJO00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXXEHHME OJHOWIEHAa HAa MHOIOYIEH W MHOIO4YWIeHa Ha MHOIOWIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcylecTBISATh pa3loKEHWE MHOTOUYIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIMUPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOro
YMHOKEHHS.

[TpumensaTs npeoOpa3oBaHUsI MHOTOWIEHOB JUISI DELICHHs pa3IM4yHbIX 33734 U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IMOKAa3aTeNsIMH JUIs TpeoOpa3oBaHus
BBIPAKECHUII.

YpaBHeHUs M HEPABEHCTBA

PemaTe nuHEHHBIE ypaBHEHUs C OJHOM IMEPEMEHHOM, NPUMEHSSA MpPaBWIA MEPEXoaa OT
UCXOJHOIO YpaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[Toxbupath mpuMepsl Map YUCEl, SIBISIOMUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPIAMHATHOW IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHS C JByMs
HEPEMEHHBIMHU, NOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucrembl ABYX JIMHEMHBIX YPaBHEHMHM C JByMS NEPEMEHHBIMHU, B TOM YHCIE
rpaguvecKy.

CocraBnaTh M peuiarh JIMHEHHOE YpPaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH I10
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxkatb Ha KOOPJAMHATHOM NPSAMOM TOYKHM, COOTBETCTBYIOIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
anreOpanvdecKoM s3bIKE.

OrmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduku muHeHHbIX GyHkuuid. Ctpouts rpaduk GpyHKImMH y = [X|.

OnuceIBaTh € MOMOLIbIO (YHKINN H3BECTHBIE 3aBUCUMOCTH MEKIY BETMUYMHAMU: CKOPOCTb,
BpEMs1, PACCTOSIHUE, [IEHa, KOJINYECTBO, CTOMMOCTD, IPOU3BOIUTENBHOCTD, BpEMsl, 00BEM pabOThI.

HaxonuTh 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduveckuil criocod MpencTaBIeHUs W aHaTu3a MH()OPMAIUK, W3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB pealbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K kxonny oOyuenus B 8 kJjacce oOydaromuiicss MNOJYYUT CHEAYIOLIUE IPEAMETHBIE
pE3YIIbTAThI:

Yuciia ¥ BbIYUCICHUA

Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHMCEN JUIS
CPaBHEHHMsI, OKPYIJIEHUS M BbIYMCIEHUH, HM300pakaTh JEHCTBUTENIbHBIE YHUCJIA TOYKAMHM Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsTh NOHATHE apUPMETUUECKOTO KBaIPaTHOT'O KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCTONB3Yysl TPH HEOOXOIUMOCTH KaJbKYJSATOP, BBIIOJHATH NpPeoOpa3oBaHMs BBIPAKEHHH,
COJIepKaIIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Bare 3anycy OOJIBIIMX M MalbIX YHCEN C MOMOIIBIO JECITUYHBIX ApoOel u
creneHeil uncna 10.

AuredpanyecKkne BbIPaKeHUS

[IpyMeHSTh TOHSATHE CTENEHU C IeJIbIM I0Ka3aTeJeM, BBINOJHATh [PeoOpa3oBaHUS
BBIPAKECHUM, COACPIKALUX CTEIICHH C LIEJIBIM II0OKa3aTeIIEM.

BbInonHATE TOXKIECTBEHHbIE MPe0Opa30BaHUS PALMOHAIBHBIX BBIPAXXEHHH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpuMeHsATH TpeoOpa3zoBaHus BEIPAXKEHUH I pEelIeHNs Pa3JIMUHbIX 3a7a4 U3 MaTEMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATBHON ITPAKTHUKH.

YpaBHeHUs M HEPABEHCTBA

PemaTte nuHelHbIE, KBaIpaTHbIE YPaBHEHHS M PALMOHAJIbHBIE YPABHEHHUSI, CBOASIINAECA K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOINTH MpOCTEMNIINE UCCAEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHHEM IrpauyecKux npeacTaBieHui (yCTaHaBIMBaTh, IMEET JIM YpaBHEHHUE WU CUCTEMa
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

[Tepexoauth OT cioBecHOW (OPMYIMPOBKH 3alaud K e€ anreOpandyeckod MOJIenu ¢
IIOMOIBIO  COCTABJIECHUS YPAaBHEHMS WM CHCTEMBl ypaBHEHMI, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4U IIOJIy4CHHBIN PE3YJIbTAT.
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[TpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB Ul CPAaBHEHHs, OLIEHKHU, peIlaTh JUHEHHBIC
HEpPaBEHCTBA C OJHOM TEPEMEHHOM M HX CHUCTEMBI, JaBaTh TIpadHUECKyI0 HILTIOCTPALHIO
MHOYECTBa PEIICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh 1 UCTIONIB30BaTh (PYHKIIMOHAIBHBIEC IOHATHS U A3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYeHMsT), ONPEACIATh 3HaUeHHE (PYHKIMHU 10 3HAYCHHUIO apTyMEHTa, ONPEAEIATh CBOWCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpaduKy 31eMeHTapHbIX QYHKIUI BUaA:

y = kIX, y = X2, y = X3,y = [x|, y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOH (YHKIMH IO €&

rpaduxy.

K xoHny oOydeHus B 9 kiacce oOydaroluiics NOMYYUT CIEIYIOIUE IPEIMETHBIE

pe3ynbTaThl:

Yuciia 1 BBIYMCICHUSA

CpaBHUBaTh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YUCIIA.

Beimonuate apudmernueckue ASHCTBUS C PalMOHAIbHBIMM YMCIIAMH, COYETasi YCTHbIE U
IIACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs CTENEHEW C LENbIMU NOKA3aTENIIMU U KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHCJIOBBIX BBIPAKEHUM.

OKpyrisiTh JEUCTBUTEIBHBIE YHNCIA, BBIIOJIHATH IPUKUAKY pE3yJibTaTa BBIYMCICHUH,
OLICHKY YHCJIOBBIX BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pewrate iMHEMHBIE M KBaAPATHBIE YPABHEHUS, YPABHEHHUSI, CBOSIIMECS K HUM, IPOCTEMIIINE
JIpOOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemate cucreMsl IByX JIMHEWHBIX YPaBHEHHU C JBYMs IIEPEMEHHBIMH U CUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3amaud  anreOpamvecKuM CIIOCOOOM C TIOMOUIBIO COCTABICHHS
YPaBHEHUS UIIU CUCTEMBI IBYX YPAaBHEHHMU C JBYMS IIEPEMEHHBIMHU.

IIpoBOINTH MPOCTEMNIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHW, B TOM YHCIIE C
IpUMEHEeHHEM IrpaduyecKux MpeicTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHHE UIIH CUCTEMA
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoUee).

Pemate suHeliHbIE HepaBeHCTBA, KBaJpaTHble HEPABEHCTBA, M300pa)xkaTh pellIeHHUe
HEPaBEHCTB HA YUCJIOBOM INPSMOM, 3aIIUCHIBATH PEIICHUE C IIOMOLIBI0 CHMBOJIOB.

Pemate cucTeMbl IMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAOIINE KBAPATHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HAa YMCJIOBOM MPSMOI, 3alMChIBAaTh
pELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEIICHUH PAa3JIMYHBIX 3a/1a4.

DOyHKIUHA
PacnioznaBate (pyHKIIMU M3y4eHHBIX BUIOB. [l0Ka3piBaTh cCXeMaTHUECKH PacHoOIOKEHUE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpaduKoB byHKIUH

puza:y =kx,y =kx+ b, y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, s
3aBHCHUMOCTH OT 3HA4eHUN KOA(P(UIIMEHTOB, OMHUCHIBATh CBOWCTBA () YHKIUH.

Crpouth W H300paXkaTb CXEMaTHUECKH TpadUKU KBAaIpaTUUHBIX (YHKIUH, OMHUCHIBATH
CBOICTBa KBaJIpaTUUHbBIX (PYHKUIUN 1O UX rpauKam.

Pacnio3naBate kBaipaTH4yHy0 (QYHKIHIO 110 OpMYIIe, IPUBOIUTH IPUMEPbI KBaJPATHUHBIX
GbyHKIMHI U3 peanbHON )KU3HH, (PU3HKH, TEOMETPUH.

YucioBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacnio3HaBaTh apu(MeTHUECKYI0 M T€OMETPUUECKYIO MPOrPECCU MPU pa3HbIX criocodax
3a/1aHusl.

BbINOTHATE BBIUKCIEHHSI C HCIOJB30BaHHEM (OpPMYJI Nn-ro 4wieHa apupMeTH4YecKoW u
TEOMETPUUYECKOHN MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON INIOCKOCTH.
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Pemrats 3a4da4yu, CBA3aHHBIC C YHMCJIIOBBIMU I1OCJACA0OBATCIIBHOCTAMMU, B TOM UYHUCJIC 3aJa4U U3
peaabHOM XU3HU (C UCTIOIB30BAaHUEM KAIIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHIA).

BeposiTHOCTH U CTATHCTHUKA.

K kxonny oOyueHus B 9 kJjacce oOyJarommiicss TONYYUT CIEAYIONUE MPEAMETHBIC
pe3ynbTaThl:

W3Briekath U mpeoOpa3oBbIBATH HHPOPMAIIUIO, IPEICTABICHHYIO B PA3IUYHBIX HCTOUHUKAX
B BUJE TaOiul, auarpamMm, rpaukKoB, NPEACTaBIATh JAaHHbIE B BUJEC TaONMI, AUArPaMM,
rpaduKoB.

Pemarp 3amaun opraHM30BaHHBIM NEpPeOOPOM BApUAHTOB, a TAKXKE C HCIOJIH30BAHUEM
KOMOWHATOPHBIX MIPABUII U METOOB.

Hcrnonb30BaTh ONMUCATENbHBIE XapAKTEPUCTUKU JJII MAaCCUBOB UYMCJIOBBIX JIAaHHBIX, B TOM
YUCJIE CPEAHUE 3HAYEHUS U MEPBI PACCEHBAHUSL.

HaxoauTb 4acToThl 3HaU€HUHN U YaCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YSCh PE3yIbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOFOACHHIA.

HaxoauTb BEpOSTHOCTH CITy4allHBIX COOBITHI B U3YUEHHBIX OIBITaX, B TOM YHCIIE B OTBITAX
C PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCIIBITAHUM JI0 TIEPBOTO yCIexa, B
cepusix ucnbplTannil bepHyum.

NmeTs peacTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

HmeTh mipesncTaBieHre O 3aKOHE OONBIIMX YHCEN KaK O MPOSBICHUM 3aKOHOMEPHOCTHU B
CIIy4yallHOM M3MEHUYMBOCTHU U O POJIM 3aKOHA OOJIBIIUX YKCET B IPUPOJIE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue pas3zaennos u teMm KonnuecTBo yacoB || DnekTpoHHBIE (IUPPOBHIE)
/11 MIPOrPaMMBbI Beero |[KoHTposbHbIe o0pa3oBaTenbHbIE PECYPCHI
paboThI
1 |MaremaTnueckuii s3bIK. 17 1 bu6mmoreka [IOK
MareMaTH4eCKe MOIEITH https://m.edsoo.ru/7f415b90
2 |Jluneiinas QyHKIUSA 16 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
3 ||Cucremsl 1ByX JIUHEHHBIX ypaBHEHHH || 13 1 bubnuoreka [IOK
C IBYMSI IEPEMEHHBIMHU https://m.edso0.ru/7f415b90
4 || dynxmus y=x> 10 0 bubmiorexa LIOK
https://m.edsoo0.ru/7f415b90
5 ||OgHO4IIEHBI 1 MHOTOYIEHEI 24 2 bubmuorexa [JOK
https://m.edso0.ru/7f415b90
6 |Pa3noxeHne MHOTOWICHOB Ha 13 1 bubmuorexa [JOK
MHOXHUTEITN https://m.edso0.ru/7f415b90
’7 ”I/ITOFOBOG TIOBTOPEHHE H 9 H ||
OBIIEE KOJIMYECTBO YACOB I1O 102
ITPOI'PAMME
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9 KJIACC

No HanmenoBanue pa3zienoB u TemMm | KonnuectBo yacoB | DnekTpoHHbIe (IU(PPOBEIE)
/i MPOrPaMMBbI Beero |[KoHTpombHbie o0pa3oBaTeNbHBIC PECYPCHI
paboThI
1 |[PanmonanbHbIE HEPABEHCTBA U UX 19 1 bubmuorexa [JOK
CHCTEMBbI https://m.edsoo.ru/7f419d08

2 ||Cucremsl ypaBHEHUH 17 1 bubmmoreka [IOK
https://m.edsoo.ru/7f419d08

3 |YucnoBsie GpyHKIIUN 26 2 bubnuorexa [JOK
https://m.edso0.ru/7f419d08

4 |IIporpeccun 19 1 bubnumorexa [IOK
https://m.edsoo.ru/7f419d08

5 ||[BeposiTHOCTP W CTAaTHCTHUKA 35 3 bubmmoreka [JOK
https://m.edsoo0.ru/7f419d08

6 |HToroBoe moBTOpEHME 20 1 bubnunoreka [JOK
https://m.edsoo.ru/7f419d08
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