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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBiS€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOI'O OOIIETO
00pa30BaHusA: OHA O0ECTIEUMBACT U3YUECHUE IPYTUX TUCLUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO JIf
IPOJIOJDKEHUST 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3Butue y o0ydaromuxcs
Hay4YHBIX MPEACTABICHUN O MPOUCXOXKIECHUU U CYLUHOCTH airedpandyeckux
abcTpakimii, cnoco0e OTpaKEHUsI MaTEMAaTUYECKOM HAYKOM SIBI€HUI U MPOIECCOB
B MpUPOAEC U OOILECTBE, POJIM MAaTEeMaTHYECKOro MOJECIHMPOBAHHUS B HAayYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYTYHOT'O MUPOBO33PCHHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JIJIsI aJanTallid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydenue anreOpbl oOecreuynmBaeT pa3BUTHE YMEHUS HaAOII0JaTh,
CpPaBHHMBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEUCTBHSI W BBIBOJBI,
dopmynupoBaTh yrBepkaeHusA. OCBOeHHE Kypca anreOpbl 00ecIieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUs OOYyYalolMXCs: OHU UCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PAacCyXJIeHUs, 00001IeHNEe U KOHKPETH3aIUIo, abcTparupoBaHue u
anajoruto. OOyueHwe  anreOpe  mOpeAnojaraeT  3HAUYUTENBHBIT  O0BEM
CaMOCTOATENIbHOW JI€ATENbHOCTH OO0y4aloluxcs, I03TOMY CaMOCTOATEIbHOE
peleHue 3a/1a4 SBISIETCS pean3alueil AesiTeTbHOCTHOTO MPUHITUTIA O0yIESHHS.

B crpykrype mnporpammel y4eOHOro kypca «Anredpa» i OCHOBHOIO
o0miero oOpa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATENbHO-METOANYECKHE
nHUA: «YWcna U BRIYHCICHUSY, «ANTeOpanieckue BBHIpaXEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkunm», «BeposTHOCTh M cratncTukay. Kaxmas u3 sTux
COZIEPKATEIbHO-METOANYECKUX JIMHUN DPa3BUBACTCS HA MPOTSIKEHUU TPEX JIeT
U3yUeHHUsl Kypca, B3aUMOJICHCTBYsI C APYTMMHU €ro JUHUSAMHU. B Xome m3ydeHws
y4eOHOro Kypca OOydaromIMMCSl  NPUXOAMUTCA  JIOTUYECKH  PacCyX AaTh,
UCTIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BbIK. B CBS3M ¢ 3THM B mporpammy
yuyeOHOro Kypca «AnreOpa» BKIIOYEHbl HEKOTOpPbIE  OCHOBBI  JIOTHKH,
MPEJCTaBJICHHbIE BO BCEX OCHOBHBIX pa3fesiax MaTeMaTH4ecKOoro oOpa3oBaHUS U
CIOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYAONIMMHUCA  OCHOB  YHUBEPCAIBHOIO
MareMaTtudeckoro s3bika. ComepKaTelbHOW W CTPYKTYPHOM OCOOEHHOCTHIO
y4eOHOro Kypca «Anredpay sSBISETCS €r0 UHTErPUPOBAHHBIN XapakTep.

Copnepxanue nuHUKM «Yucna W BBIYUCICHUS» CIYKUT OCHOBOM JUIs
JTATBHEHUIIIET0 M3y4eHUsS MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyJarONTUXCS
JOTMYECKOT0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUSI MTOJIb30BATHCS AITOPUTMAMH, a
TaKXe MPHOOPETECHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YKCJIE HA YPOBHE OCHOBHOIO 0OOIIEr0 0Opa3OBaHHUS
CBSI3aHO C PAlMOHAIBHBIMU U HpPpALMOHAIbHBIMU YHUCIIaMHU, (OPMUPOBAHUEM
MPEACTABICHU O JEHUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHMS YHCIIOBOU
JMHUH OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHMUIO.

ConepxaHue IBYX anredpandeckux JUHUN — «AlreOpanueckue bIpaKeHUs»
U «YpaBHEHUS] U HEPABEHCTBA» CHOCOOCTBYET (hOPMUPOBAHUIO Yy 00YyYarOUIUXCS



MaTEMaTUYECKOro arnmapaTta, HeOOXOIMMOIO Jisi pEelIeHUs 3ajJad MaTeMAaTHKH,
CMEXHBIX TIPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOro 0011ero o0pa3oBaHusl Y4eOHBIM Marepual TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BbIpaXXEHUH. Anredpa AeMOHCTpUPYET 3HAUEHUE MAaTEMaTHKU Kak
A3bIKA ISl TIOCTPOEHHUS MaTEeMaTHUYeCKHX MOJEJeH, OMHCAHHUS TPOIIECCOB |
SBJICHUNM peasibHOTO Mupa. B 3amaum oOydeHus anreOpe BXOASAT  TaKkKe
JalbHENIee pa3BUTUE ANTOPUTMUYECKOTO  MBIIUIEHUS, HEOOXOIUMOro, B
YaCTHOCTH, JJISi OCBOEHHS Kypca HWH(MOPMATHKH, W OBJIQJCHHE HaBBIKAMH
JEeAYKTUBHBIX paccyxneHuid. [IpeobpasoBanue CUMBOJIBHBIX (POpM CcrOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPUECTRBY.

Conepxanue  (QpyHKIMOHAIbHO-TpadUUECKOM  JMHUM  HAIEJIEHO  Ha
nojlyyeHue  OOyJaromMMHCS  3HaHUW O  (QYHKOUSAX  KaKk  BaKHEHIIen
MaTEMaTUYECKOM MO [IJIsi ONMCAHMS M HCCIEAOBAHUS Pa3sHOOOPA3HBIX
MpOIIECCOB U SIBIEHWH B Tmpupone U odmectBe. M3ydenwe martepuana
CHOCOOCTBYET DAa3BUTHIO Yy OOYYarOIIMXCS YMEHHUS HCIONb30BaTh PAa3IUYHBIC
BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMaTUKH — CJOBECHbBIE, CHMBOJUYECKUE,
rpa¢pudyeckue, BHOCHT BKJIaJ B (OpPMHUpPOBAHHME MPEACTABICHUM O POJIH
MaTEeMaTHKHU B Pa3BUTHH LIMBUIIN3ALUU U KyJIbTYPHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMU IIPUHILIUIIAMU cOOpa, aHanu3a u
MPECTaBICHUSA JAaHHBIX M3 Pa3IUYHBIX cdep KU3HU O0O0IIeCTBa M TOCYydapcTBa
npuoOIaeT o0yJarommxcs K OOIIECTBEHHbIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHMU3alMM Iepedopa U moicuéra 4ucia
BapUaHTOB, B TOM YHCJI€ B IPUKIATHBIX 3a7a4ax. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3maét MmaTeMaTuyecKuii pyHIaMeHT Jyisi POpMHUPOBAHUSI KOMIIETEHITUHN B
obOnactT UHPOpPMATUKH U TU(GPOBBIX TeXHOJOTHM. [Ipy M3ydyeHUH CTATUCTUKU U
BEPOSATHOCTH OOOTAIIAIOTCS TPEACTABICHHUS OOYJaromMXCs O COBPEMEHHOU
KapTUHE MHUpa U METOJax €ro HccieloBaHus, (pOpMUPYETCS MOHMMAHUE POJIU
CTaTUCTUKH KaK MCTOYHHKA COIMAIBHO 3HAYMMOW MH()OPMAIINU 1 3aKIIaABIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B coorBercTBMM C [gaHHBIMH HensMu  pasaena  «BepostTHocTh  m
CTaTUCTHKa» BBIJIEJICHBl CIEAYIONINE COJEPKATEIbHO-METOJIUUYECKUE JIMHUMU:
«IIpencraBneHne MNaHHBIX U OINUCATeNbHAs CTATUCTHKa», «BeposTHOCTDHY,
«2NeMeHTbl KOMOMHATOPUKWY, «BBeneHue B Teoputo rpadoBy.

Conmepxxanue nuuuu  «lIpeacraBienue JaHHBIX W ONMCATENbHAs
CTaTUCTUKA» CIYKUT OCHOBOM i (OpMHpOBaHHS HAaBBIKOB pabOTHI C
uHpOpMaIMel: OT YTEHUS U MHTEpIpeTanud WH(GOpMaluu, NpPEACTaBICHHOW B
Ta0JIMIIaX, HA JuarpaMMax M rpadukax, A0 cOopa, NpPEICTaBIICHUS M aHAINA3a
JaHHBIX C HCIOJb30BAHMEM CTATHCTUYECKUX XapaKTEPUCTUK CPEAHUX U
paccenBaHus. Pabotas ¢ JaHHBIMH, OOydaloIIMecs YdaTrcs CUMUTHIBaThb U
UHTEPIPETUPOBATh JaHHBIC, BBIABUTATh, APryMEHTHUPOBAaTh H KPUTHKOBATH
OPOCTEUIINE TUIMOTE3bl, Pa3MbIIUIATE HaA  (PAKTOpaMu,  BBI3bIBAIOIIMMHU
U3MEHYMBOCTh, M OIICHMBATh WX BIUSHUE Ha pacCMaTpUBAEMble BEJIUUYUHBI U
TIPOIIECCHI.



NuTyuTHBHOE MpEACTaBICHUE O CIy4allHOM M3MEHYMBOCTH, MCCIICOBAaHUE
3aKOHOMEPHOCTEM W TEHACHUMU CTAaHOBUTCA MOTHBUPYIOIIEW OCHOBOW IS
U3YYCHHUS TEOpPUM BepOSITHOCTEH. boibllloe 3HAUY€HHE UMEIOT MPAKTUYECKUE
3aJlaHus, B YaCTHOCTH OIIBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MO/IEIISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOIWTCA KaK Mepa MPaBAONOAO0US CIIy4aifHOTO
coobrtus. Ilpm w3ydeHun yueOHOrO Kypca OOydaroIIMecss 3HAKOMATCA C
IMPOCTEUIINMU  METOJAaMH  BBIUMCJIEHUS  BEPOSATHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTAX C PaBHOBO3MOXXHBIMHU 3JIeMEHTapHBIMU UCXOJaMH,
BEPOSTHOCTHBIMHU 3aKOHAMH, TIO3BOJISIOIIMMH CTaBUTh U PEIIaTh OOJIEe CIOKHBIC
3amaud. B ydeOHBIM Kypc BXOOST HadallbHbIE MPEACTABICHUSI O CIIy4dailHbIX
BEJIMYMHAX U WX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAaKOMCTBO OOYYaroIIMXCS C
MHOXXECTBAMHM UM OCHOBHBIMH ONEpalUSIMHU HaJ, MHOXXECTBAMHU, pacCMaTpHUBAIOTCS
MpUMEPHl IPUMEHEHUS I PEIICHHS 3a7a4, a TaK)Ke WCIOJIb30BaHUS B APYTHX
MaTEeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

CornacHo yueOHOMY IUTaHy B /—9 Kjaccax u3ydaeTcsi Y4eOHBId Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CJICAYIOIIME OCHOBHBIC pa3lielibl COJAEPKaHUS:
«Yucna u BBIUUCICHUS», «ANreOpanyeckue BBIPAKECHUS», «YpPaBHEHHUS U
HEpaBeHCTBay», «DyHKIHNNY, «BEeposITHOCTh U CTATUCTUKAY.

Ha n3yuenue yuebHOTrO Kypca «Anredbpay» orBoautcs 408 gacos: B 7 kiacce
— 136 yacoB (4 yaca B Hezemo), B 8 kinacce — 136 yacoB (4 yaca B Henenmo), B 9
kiacce — 136 gacoB (4 yaca B HEJEIIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIC W JIECATUYHBIE, MEPEX0]] OT OJHON (POPMBI 3aIlUcCh
npobeit k gpyroi. IloHaTwe panMOHAIBLHOrO 4YHCIA, 3aluCh, CpPaBHEHUE,
YIOPSJIOUMBAHUE PALMOHANBHBIX 4uced. Apudmernyeckue JEHCTBUS C
pauvoHaIbHBIMU YyuciamMu. PemieHue 3agad M3 peasbHOW MPAKTHKHA HA 4acTH, Ha
JpooHu.

CreneHb ¢ HaTypajbHBIM I[OKa3aTelIeM: OIpeaesieHue, MpeoOpazoBaHue
BBIPQ)KEHUI Ha OCHOBE ONPEENICHNUs, 3aUCh 00IbIINX yucel. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U ApoOu B BHUJE NMPOLEHTOB. Tpu OCHOBHBIE 33Jjaul Ha
IIPOLIEHTBI, PELICHUE 3a7a4 U3 PEaJbHON MTPAKTUKH.

IIpumeHeHne TPU3HAKOB  JENMMOCTH, DPA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTM, B TOM 4ucie IpsMas U oOparHas
MIPONOPLMOH AJILHOCTH.

AJireOpanyeckue BbIp a:KeHUS

[lepeMeHHbBIE, UNCIIOBOE 3HAYECHUE BBIPAKECHUS C IIEPEMEHHON. JlomycTuMBbIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenue 3aBUCHMOCTH MEKly BEIMYNHAMU B BUJIE
(dopmyiel. Beruucnenus no ¢popmynam. IlpeoOpa3oBanne OyKBEHHBIX BbIPaKEHHI,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, NpaBWia MpPeoOpa3oBaHUs CyMM H
IPOU3BENICHUH, TIPABHIIA PACKPBITUSI CKOOOK M MPUBEJICHUS MOAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHN C HATYpaIbHBIM ITI0KA3aTEJIEM.

OnHowieHsl 1 MHOrOwIeHbl. CteneHs MHOrowieHa. ClioKeHue, BBIYUTAHUE,
YMHOKEHUE MHOIOWICHOB. DOpMyJbl COKPAIIEHHOIO YMHOXEHUA: KBaApar
CYMMBl M KBaApar pasHocTH. Popmyna pa3sHOCTH KBaaparoB. Pasmoxenue
MHOTO4JICHOB Ha MHOKHUTEIIN.

YpaBHeHUs1 M HEPAaBEHCTBA

VYpaBHEHUE, KOPEHb YpaBHEHHMs, MpaBWia MPeoOpa3oBaHUs YpPaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOW IEPEMEHHOW, YUCIO KOpPHEW JIMHEHHOIO
YPaBHEHMS, pEUIEHUE JIMHEHHbIX ypaBHEHUH. COCTaBl€HHE YpPAaBHEHUU IO
YCIIOBUIO 3a1a4i. PellleHne TEKCTOBBIX 3a/1a4 C IIOMOIIBIO YPABHEHUN.

JIuneitHOoe ypaBHEHUE C ABYMS MEPEMEHHBIMU U ero rpadguk. Cucrema aByX
JIMHEUHBIX YpAaBHEHUW C ABYMS IIEPEMEHHBIMU. PelieHune CHUCTeEM ypaBHEHUU
cnocoOOM ToACTaHOBKHU. [IpuMepsl perieHHus TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YpPaBHEHMI.

DOyHKIMHA

Koopaunara tToukn Ha npsmoin. YwucinoBele npoMexyTku. PaccrosHue
MEXIy ABYMs TOYKaMU KOOPANMHATHOMN MPSAMOM.



[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
TOYKU Ha KOOpAUHATHOU 1iockocTH. [IpuMepsl rpadukoB, 3aaHHbIX opMyIamu.
Urenne rpadukoB pealbHbIX 3aBUcUMoOcTel. [lonsarue dyukuuu. [paduk
¢byukiuu. CoiicTBa hyHkumid. JIunelinas gyukuus, e€ rpaduk. I'paduk hyHKIIUN

y = |X|. I'padudeckoe permieHre ITUHEWHBIX YpPaBHEHUH W CHUCTEM JIMHEHHBIX
YPaBHEHHUM.
8 KJIACC

Yucaa v BIYUCJICHUS

KBagpatueiii kopenb u3 uymucna. [loHstre 00 uppanMoOHAILHOM YHCIIE.
JecsTuuHble MPUOJIMKEHUST UppaIlMOHATBHBIX yKcesl. CBoicTBa apupMeTHYeCKUX
KB/IPATHBIX KOPHEH M X MPUMEHEHHE K MPEOOPa30BAHUIO YHCIIOBBIX BBIPAKEHUN
Y BBIYMCJIEHUSM. [{€MCTBUTENBHBIC YHCIIA.

Crenens c LebIM TOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAs 3alUCh YHCIIA.

AureOpanyeckue BbIpasKeHus!

KBagpartHplii  TpEéxuieH, pa3iloKEeHUE KBAJAPAaTHOrO TPEXWIEHA Ha
MHOXHUTEIIH.

AnreOpanueckast apodb. OCHOBHOE CBOKMCTBO anreOpandyeckod ApoOu.
CrnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JEJIeHHE aireOpandeckux JIpoOeit.
PanmoHanbHble BEIpAXKEHHS M X PeoOpa3oBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIMXCA K JJMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme 1poOHO-pallMOHATIbHBIE YPABHEHHUS.

I'paduueckas uaTepIpeTanvsl ypaBHEHUN C JBYMS IEPEMEHHBIMU M CUCTEM
JUHEWHBIX YPAaBHEHUM C JByMs NepeMeHHbIMU. [Ipumepsl pelieHuss cucrem
HEJIMHEMHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 33724 anreOpandecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJIHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkuuu. OO6nacTh ONpeneNeHus W MHOXKECTBO 3HAUYCHHM
dbynakuu. CriocoObl 3a1aHus QyHKITUH.

I'padpux Pynkiuu. Urtenue cBoilcTB QyHkIuu no e€ rpadpuky. [Ipumepst
rpadukoB GyHKINMA, OTPAKAIOIIUX PEATbHBIC TTPOIECCHI.

OYHKIUM, ONHCHIBAIOIIME TMPAMYI0O U OOPAaTHYI MPOHNOPIHOHAIILHbBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHN Y = X2, Y = X3, y = \x, y=|x|. ['paduueckoe
pELICHNE YPABHEHUN U CUCTEM YPABHECHUM.

OnucaresbHas cratucTuka. PaccemBanmne 1aHHBIX



IIpencraBieHue naHHBIX B BUJE TaOJUL, Auarpamm, rpaduxos. M3mepenue
paccerBaHusA JaHHBIX. Jlucmepcuss W CTaHIApTHOE OTKJIOHEHUE  YHCIOBBIX
HaOopoB. JluarpaMma paccerBaHMsl.

MHoxecTBa

MHOX€ECTBO, 3JEMEHT MHOXECTBA, IOAMHOXECTBO. Omepauuu Haj
MHOKECTBaMH: OObEIMHEHUE, MepeceueHue, nomnonHeHue. CBOMCTBa omeparuii
HaJT MHOXKECTBAMM: TNE€PEMECTHTEIbHOE, COYETaTeNIbHOE, pacHpeleIUTeNbHOE,
BKJItOUEHHs. Vcmonmp3oBaHME Tpapuueckoro MpeACTaBICHUS MHOXKECTB IS
OINMCAHMS peaJbHBIX MPOLIECCOB U ABJICHUM, IPU PELICHUU 3a]1a4.

BeposATHOCTB CJIy4alHOT 0 COOBITHS

DneMeHTapHble COOBITHSA CiydailHOro onbita. ChydaiiHble COOBITHS.
BepostHoct  coObiTHil. OmnbITBl € PaBHOBO3MOXHBIMU — 3JIEMEHTAPHBIMU
coObiTusiMu. CiydaifHbiil BBIOOp. CBSI3b MEXKAY MaJOBEPOSTHBIMU U MPAKTUUECKU
JIOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

BBenenue B Teopuro rpagos

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IyTH, CYILIECTBOBAaHUE
BUCSAYEH BEPIUMHBI, CBA3b MEXKIY YHCIOM BEPIIMH M 4yHcioM pédep. I[lpaBumio
YMHOXKeHHUs. PelieHune 3a1a4 ¢ noMoIpto rpados.

Cay4aiinbie COObITHA

[IpotuBononoxHeie coObITHs. [Juarpamma Dilnepa. OObenuHEeHUE U
nepeceueHue coobiTuil. HecoBmecTHble  coObiTus. dopmyna  cloKeHUs
BEPOSTHOCTEN. YCIOBHAs BEpOSITHOCThb. [IpaBmiio ymHOkeHus. HeszaBucumbie
cooritus. IlpencraBnenue skcriepuMeHTa B BUJe jepeBa. Pemenue 3amad Ha
HaXOXK/JICHHE BEPOSATHOCTEH C MOMOLIBIO JIepeBa CIYyYaWHOrO HKCIIEPUMEHTA,
auarpamm Juiepa.

9 KVIACC

Yuciia v BbIYUCICHUSA

PaunonanbHbie yncna, UppalMoHalbHbIE YKCIia, KOHEYHbIE U OECKOHEUHbBIE
JeCATUIHBIC ApoOr. MHOXKECTBO NEWCTBUTEIILHBIX YUCEIN, ICUCTBUTEIBHBIC YHCIIA
Kak OECKOHEUHBbIE eCATUYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEKIy MHOKECTBOM JEHCTBUTEIIbHBIX YUCEN U KOOPIUHATHOU MPSIMOIA.

CpaBHeHUE JIEWCTBHUTENBHBIX 4YHCEN, apu(MeTHdecKue IeHCTBUS C
JNEHCTBUTEIBHBIMU YUCIIAMU.

Pasmepbl OOBEKTOB OKPYKAIOMIETO MHpPA, JJIUTEIBHOCTh TMPOIIECCOB B
OKpYKaroleM MHpE.

[IpubnmxénHoe  3HaYeHUE  BEJIMYMUHBI, TOYHOCTh  MPHUOIMKCHUS.
Okpyrnenne uncen. [Ipukuaka v o1eHKa pe3yibTaTOB BEIYUCICHUMN.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemenrne ypaBHEHNM, CBOAAIINXCS K TMHEUHBIM.



KBanpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOASIINUXCS K KBaJIPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumMepsl pelieHns ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHU. PeleHune TeKCTOBBIX 3a1ay
anreOpandeckuM METOJIOM.

VYpaBHeHUE ¢ IByMs NEpeMEHHBIMHM U ero rpaduk. Pemenue cucrem AByX
JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU. PellieHre cCucTeM I1ByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoW creneHu. I 'paduueckas
UHTEpIpETalysl CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a71a4 alreOpanyecKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PemieHne cucrem
JVHEMHBIX HEPAaBEHCTB C OJHOW IepeMeHHOW. KBanpaTHble HepaBeHCTBA.
I'padmyeckass umHTEpHpeTanrs HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMS
[IEPEMEHHBIMU.

DOyHKIMHA

KBanparnunas ¢ynkuus, e€ rpadgux u cpoiictBa. Ilapabona, koopauHaThl
BEPIINHBI 1apa0oJibl, OCh CAMMETPUH MapaloIIbL.

Ipadukn byrxumit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |x| u ux
CBOMCTBA.

Yuci10BbIe 10CIE10BATEIbHOCTH H IIPOrPeccHu

[loHATHE YKCITOBOM MOCIENOBATEIBHOCTU. 3aJaHUE MTOCIIEI0BATEIBHOCTH
pEKyppeHTHOM dopMynoi u GopMysoii N-ro YieHa.

Apudmernueckas U reomerpuueckas nporpeccur. Popmynabl N-To YieHa
apu(PMETUIECKON U Te€OMETPUUYECKON MPOrPECCHi, CYMMBI IEPBBIX N YJICHOB.

N300pakenre wieHOB apu(METUUECKOW U TEOMETPUUECKOW IMPOTpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA U 3KCIIOHEHUHUAJIBbHBIN POCT.
Ci10’xHBIE TPOLEHTHI.

DJIeMeHTbl KOMOMHATOP MKH

[IpencraBinenne JaHHBIX B BHJE TaOmuL, JuarpamMM, rpaduKoB,
UHTEpIpeTalus JaHHbIX. YTeHHE U NOCTPOEHHUE Tabul, [uarpaMM, rpaukos 1o
peanbHbIM JaHHBIM.

IlepectanoBku u akropuan. CoueTaHust M YUCIO coueTaHui. TpeyroibHUK
[Nackans. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPHKHU.

I'eomeTpuyeckasi BEpOATHOCTH

Cny4aliHblil BBIOOp TOYKU U3 (QUTYPHI HA MJIOCKOCTH, U3 OTPE3Ka U U3 IyrU
OKPY>KHOCTH.

HUcnbiTanusa bepuyiimn

Ucnbitanne. Ycnex u Heynaya. Cepusi MCOBITAaHUM 10 MEPBOrO ycrexa.
Cepust ucnbitanuit beprymmm. BeposTHocTH cOOBITHII B CepuUM HMCHBITAHUN
beprymnm.

CayuaiiHasi BeJINUUHA



CnyyaiiHasi BEJIMYMHA M PACIPEICIICHUE BEPOATHOCTEH. MaremaTrudeckoe
OXujgaHune U aucnepcus. Ilpumepsl MaTeMaTUYECKOro  OXHUAAHUA KAk
TEOPETUYECKOr0 CPEHETO0 3HAYEHMS BEJIMYMHBI. MaTreMaTHueCcKoe OXHUIAAHWUE U
JIACIICPCHUST  CIYYaWHOM BEJWYMHBI «YHUCIIO YCIIEXOB B CEPUU HCIBITAHUU
beprymnm».

[Tonsarue o 3akoHe OOIBIIUX yKcell. M3MepeHrne BEpOSITHOCTEH C TTOMOIIBIO
4acToT. PoJib 1 3HaueHME 3aKOHA OOJIBIIIMX YHUCEIT B MPUPOJIE U OOILECTBE.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJIbTAThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«AnreOpa» XapakTEepU3yHOTCS:

1) naTpuoTHYECKOE BOCTIUTAHNE:

NPOSBIEHUEM HHTEpeca K NPOLIIOMY W HACTOSAIIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHHWEM K JOCTIDKEHUSM  POCCHMCKHX
MaTeMaTUKOB M POCCUMCKON MaTeMaTHYECKOM IIKOJIbI, K HCIOJIb30BAaHUIO 3THUX
JOCTHKCHHI B IPYTUX HAyKax M MPUKIAAHBIX chepax;

2) rpakJAaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEN TpakJIaHUHA U PeaN3aluu €ro
npaB, TPEACTaBICHHEM O MaTeMaTHYEeCKHX OCHOBaX (PyHKIIMOHHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBJICHUM, MPOIENyp T'PakJIaHCKOTO 00IecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO 3TUYECKHUX MPOOJIEM, CBSI3aHHbIX
C TPaKTUYECKUM TPUMEHEHHEM JOCTWKEHUH HAyKHW, OCO3HAHHEM BaKHOCTU
MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCUTAHHE:

YCTaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHWU MPAKTHUYECKHX 3ajad
MaTeMaTUYeCKOM HAIpPaBIEHHOCTH, OCO3HAHMEM BA)XXHOCTU MATEMATHYECKOIO
00pa30BaHUs Ha NPOTSHKEHMM BCEM KM3HM ISl YCHEIIHOM NpodeccruoHaIbHON
JESTEFHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM MHIUBUAYAIBHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX OTPEOHOCTEN;

4) acTeTHYeCcKoe BOCIIMTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUM, PACCYKICHHM, YMEHHIO BHJIEThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT O MO3HAHMS:

OpHEHTalMel B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4dHBIX
IpeJCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEJOBEKa, MPUPOABI U



oOIIecTBa, MOHMMAaHUEM MAaTEMAaTHUYEeCKOW HayKu Kak cdepbl YerloBeuecKou
NEeATeNIbHOCTH, JTaNoB €€ pa3BUTUS M 3HAUMMOCTH JJISI Pa3BUTHUS ITUBUIM3AIUU,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHUKH U MAaTEeMaTUYECKOW KYJIbTYpPOl Kak CpPEeICTBOM
MO3HAHHWSI MHPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMHM HCCIEI0BATEIbCKON
NEeSATeNbHOCTH;

6) ¢usuueckoe BocnuTanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbS H
IMOIMOHATBHOr0 0J1aroNmoJIy4us:

TOTOBHOCTHIO TMPUMEHSATh MaTEMaTUUECKHWE 3HAHUS B HWHTEpPEcax CBOEro
3I0POBBs,  BEACHUS  3J0pOBOro oOpa3a KM3HU  (370pOBOE  IHTAHWUE,
cOalaHCUPOBAHHBI PEXUM 3aHATHH ©  OTAbIXa, perymsipHas (usudeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIEKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOIO e MpaBa IPyroro 4esioBeKa;

7) 3K0JIOTHYeCKOe BOCITUTAHNE:

OpUEHTAIIMEN Ha MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUM JJIsl pelIeHUs 3a1a4
B 00JacTU COXPaHHOCTH OKpY>Kalolled Cpenbl, IUIAHUPOBAHUS TOCTYNKOB H
OLICHKM HUX BO3MOXHBIX MOCIEICTBUI JUIsl OKPYXKAIOIIEH Cpebl, OCO3ZHAHUEM
rJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

8) amanTanusi K N3MEHSIIOIHUMCSl YCJIOBHAM COIHATbHOW M MPHPOTHOMH
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSIX HEOINPEAECIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JeATeIbHOCTh, B TOM UHCIIC
YMEHHE YYUTBHCS Y JAPYTHUX JIIOJEH, MpUoOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOAMMOCTHIO B (OPMHUPOBAHUM HOBBIX 3HAHWUM, B TOM YHCIE
dbopMynHpoBaTh MU, TIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBICHUSAX, B TOM YHUCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JC(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, TNIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI3OB, TPeOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE pEIIeHUsT W JeHCTBUSA, (DOPMYIMpPOBATH W OICHUBATh PUCKH H
MOCIIEZICTBUS, (OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIBbHBIE YUeOHbIE Aeiic TBUSA

Ba3oBble 1oruueckue aeicTBus:

o BBIBIATh M XapaKTEpU30BaTh  CYIIGCTBCHHBIC  IMPU3HAKU
MaTEeMaTUYeCKUX OOBEKTOB, TMOHSATUN, OTHOUICHUH MEXKIY TMOHSTHUSIMH,
bopMynHpOBaTh ONpPEAEICHUS MMOHATHN, YCTAaHABIMBATH CYIICCTBEHHBIN MPH3HAK
KiaccupuKaIMi, OCHOBAaHUS i OOOOIIEHWs] ¥  CPaBHEHHS, KPUTEPUU
IPOBOIMMOTO aHAJN3A;

o BOCIIPUHUMATh, (OPMYyIMpOBaTh W MPeoOpa3OBBIBATH CYXKICHUS:
yYTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBIC U OOITUE, YCIOBHBIC;



L4 BBIABJEITD MATCMATHYCCKHC  3dKOHOMCPHOCTH, B3aHUMOCBA3H H
IMPOTUBOPCUYNA B Q)aKTaX, JaHHBIX, HEl6J'IIOI[€HI/I§IX N YTBCPXKIACHUAX, IIPCIJIararb
KPpUTCPUU IJIA BBISABJIICHUA 3aKOHOMCpHOCTGﬁ )51 HpOTHBOpe‘{Hﬁ;

o JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NE€AYKTHUBHBIX U
UHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3AKIIOUEHUH 110 aHAJIOT U H;
o pa3dupaTh J0Ka3aTeabCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsiMble

U OT TMPOTHUBHOTO), TMPOBOJHWTH CAMOCTOSATEIHHO HECIOXKHBIC JOKA3aTeIhCTBA
MaTeMaTU4YeCKuX (PakToB, BHICTpAMBATH ApTyMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYK]ICHNUS,

o BBIOMPATH CIIOCOO perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJiee MOAXOMAIMKA ¢ yudéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccienoBarebCKue 1eHCTBUSA:

o UCIIOJIb30BaTh  BOMPOCHI KaK HMCCJIENOBATEIbCKUM  HHCTPYMEHT
Mo3HaHusl, (HOPMYIMPOBATh BOMPOCH], (PUKCUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBATh KMCKOMOE U JlaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHHCE,

o MPOBOAUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY ILJIaHY HECJIO>KHBIN
AKCIICPUMEHT, HEOOJBIIIOE HWCCIACAOBAHUE TIO0 YCTAHOBICHHWIO OCOOCHHOCTEH
MaTEeMaTUYECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

o CaMOCTOSITEIbHO  (popMyaUpOBaTh OOOOIIEHUS W  BBIBOJABI IO
pe3ynbTartaM  TPOBENEHHOTO  HAOMIOJEHUS,  HCCIEJOBaHHUSA,  OLICHUBATH
JIOCTOBEPHOCTD MOTYYEHHBIX PE3YIbTaTOB, BHIBOJOB U 0000IIECHNUI;

o MPOTrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCa, & TAK)KE BBIIBUTATh
IIPEIITOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

o BBISIBIIAATh HEAOCTATOYHOCTh U M30BITOYHOCTh WH(MOPMAIUH, TaHHBIX,
HEOOXOAUMBIX JUIS PEIICHUS 331auH,

o BbIOMpATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETHPOBATD
MH(OPMAIUIO Pa3NUYHBIX BUAOB U (POPM IMpecTaBICHHUS;

o BbIOMpaTh (opMy MpeacTaBieHHs WHGOPMALUU U WUIUTIOCTPUPOBATH
pelaeMbIe 3aja4l CXeMaMHU, JuarpaMmMaMu, HHOM rpadukoi U uX KOMOMHALIUAMU;

J OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU TTO KPUTEPUAM, MTPEITI0KEHHBIM

YYUTENEM WU CPOPMYIMPOBAHHBIM CaMOCTOSATEBHO.

KoMMyHMKATHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC NeCTBHA:

o BOCIIpUHUMATh U (QOPMYJIUPOBaTh CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSMHM U LEISIMU OOUIEHUS], SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOYKY
3p€HUsl B YCTHBIX M NMMCbMEHHBIX TEKCTaX, 1aBaTh NOSICHEHUS II0 X0y PEIIEHUS
3aJ1la4yi, KOMMEHTUPOBATh NOJYYE€HHbBIN PE3yJIbTaT;

o B X0Jle¢ O0CYX/IE€HHUs 3aJaBaTh BOIIPOCHI MO CYILIECTBY 00CYXIaeMOil
TEMBbI, IPOOJIEMBI, pelIaeMON 3a7auM, BbICKa3bIBAaTh WJI€H, HALICJICHHBIC HA MOUCK
PELIEHHUS], COITOCTABIATh CBOM CYXICHUS C CYKIECHUSMH JIPYTUX YYACTHUKOB



auanora, oOHapyXUBaTh pas3IMdMe M CXOJACTBO MO3UIUH, B KOPPEKTHOU (opme
(opMyIUpOBaTH Pa3HOIJIACHUS, CBOU BO3PAKECHMUS;

o MIPEACTABIATh  PE3YJAbTAaThl  PEIICHHs  3aJa4d, OKCIEPUMEHTA,
UCCIICZIOBAHUSA, IPOEKTA, CaMOCTOATEIbHO BBIOMpPATh (opMar BBICTYIUIEHUS C
y4€TOM 3aJa4 MPE3CHTALNN U OCOOCHHOCTEN ayIUTOPUH;

o IIOHUMATb W  HUCIIOJIB30BaTh  IPEUMYLIECTBA  KOMAaHAHOM W
UHIUBUYaTbHON pabOThl IPH pElIEHUH Y4eOHBIX MaTEMAaTUYECKUX 3a/1a4;
o IIPUHAMATh  LEIb  COBMECTHOW  JEATEIIBHOCTH,  IUIAHUPOBATh

OpPraHHU3alMI0 COBMECTHOM PaldOThI, pacrpeneisiTh BUIbl paboT, JOroBapUBaThC,
00CYXXJ1aTh MPOIIECC U Pe3yJIbTaT paboThl, 0000IaTh MHEHHS HECKOJIBKHX JIFOJICH;

o y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (00CykaeHus, oOMeH
MHEHUSIMU, MO3TOBBIE€ IITYPMBI M JPYTrH€), BBHINOJIHITH CBOIO 4YacTh PabOThHl U
KOOPAUHUPOBATH CBOU JACUCTBUSA C JIPYrMMH UWICHAMH KOMAaH[blI, OLICHUBATh
Ka4yeCcTBO CBOETO BKJIaZa B OOLIMM MPOIYKT IO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHSL.

PerynsiTuBHbIC YHHBeEpcalbHbIe YU4eOHBbIE 1eiiCTBUS

Camoopranusanus:

o CaMOCTOSATEJIHO COCTAaBJIATH IJIaH, QJITOPUTM pELEHUs 3a1ayu (Win
€ro 4acTh), BBIOMpaTh CHOCOO pemeHuss ¢ YYETOM HUMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHUpPOBaTh W KOPPEKTHUPOBATH BapHUAHTHI
pelieHnit ¢ y4€ToM HOBOM MHGOPMAIIHH.

CaMOKOHTPO0/1b, 3M OHHOHAJIbHBI MHTEJJIEKT:

o BJIQJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIA TMpoIlecca u
pe3yJibTaTa peLUIeHUsI MaTEMAaTUYECKOUN 3a1a4u;
o MPEABUAETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHUU

3aJla4yd, BHOCUTh KOPPEKTUBHI B JESTEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE pE3YyJIbTaTa JEATEIBHOCTH IMOCTABICHHON
LEeNA U YCJOBUAM, OOBSCHATH MPUUYUHBI JOCTHKEHHUS WM HEIOCTHUKCHHS LIEIH,
HAXOJUTb OIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

K koniy oOyuenus B /7 KJjacce OOyJarOUTUKCS TMOJYYUT CIICAYIOIINE
IPEeIMETHBIE Pe3yIbTaThI:

Yucaa v BBIYUCTICHUS

BrinonHsaTh, couerass yCTHbIE M NUCBMEHHbBIE NMPUEMBI, apudmeTudeckue
JIEHCTBUS C PAIllMOHATLHBIMU YUCITAMH.

HaxonuTe 3HaYeHUsT YMCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3zHOOOpPa3HBIC
CIOCOOBI M MPUEMBI BBIYMCIICHUS 3HAYCHUHN JTPOOHBIX BBIPAKCHUMN, COIACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOH.



IlepexoauTs OT OJHOW (OPMBI 3alMCHU YUCEN K JPYroi (IpeoOpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [JECATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IECATUYHYIO TPOOb).

CpaBHUMBATH U yNOPSAIOYUBATH PALIMOHAIBHBIC YHCIIA.

OkpyriATh yucna.

BpImOnHATE NPUKUAKY U OLEHKY pe3yJbTara BBIYMCICHUN, OLEHKY
3HAQYEHUM YMCIIOBBIX BBIPAKCHHWM. BBITONHATE JEHUCTBHS CO CTENEHAMHU C
HATypaJIbHbIMH ITOKA3aTEISIMU.

[IppuMeHATs  OPU3HAKKM  JNEJIMMOCTH,  PA3JOKEHHE HAa  MHOXKUTEIH
HaTypaibHBIX YHCEIL.

Pemare mpakTHKO-OpPMEHTUPOBAHHBIE 3aa4H, CBSA3AHHBIE C OTHOLIECHUEM
BEJIMYMH, IPONOPUMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMHU, WHTEPIPETUPOBATH
pE3yabTaThl PELICHUs 3a7a4 C y4ETOM OTPAaHWYEHHM, CBSA3AHHBIX CO CBOMCTBAMM
paccMaTpUBaeMBbIX 0OBEKTOB.

AuredOpanyeckue BbIp asKeHUsI

Hcnonb30BaTh anredpanyeckyro TEPMUHOIOTUIO U CUMBOJIUKY, IPUMEHSTh
e€ B [IPOLIECCE OCBOEHUS yUeOHOI0 MaTepuaa.

Haxomuth 3HaueHus OyKBEHHBIX BBIPRKCHUN MPH 3aIaHHBIX 3HAUCHUSIX
IIEPEMEHHBIX.

BeinonHaTh  mpeoOpa3oBaHUsl  LIEJIOTO  BBIPAKEHHWSA B MHOTOWIEH
NPUBEIECHUEM TOJOOHBIX CJIaraeMbIX, PACKPBHITUEM CKOOOK.

BpInOnHATE YMHOXEHHE OJHOWIEHA HAa MHOIOYJIEH M MHOIOYJICHA Ha
MHOT'OYJIEH, TPUMEHATH POPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3IOKEHUE MHOIOYIECHOB HAa MHOMHTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIero MHOXUTEINSA, TPYNINUPOBKH  CIIaraeéMbiX,
npuMeHeHUs1 (POPMYJT COKPAIIEHHOTO YMHOXKEHUS.

[TpumensTh mpeoOpazoBaHUsI MHOTOWICHOB Ui PELICHUS pa3IM4HbIX 3aa4
U3 MaTEMATHUKHU, CMEXXHBIX ITPEAMETOB, U3 PEATTbHON NMPAKTUKH.

Hcrnonp30BaTh CBOWCTBA CTENEHEW C HATYpajJbHBIMU II0KA3aTEISIMHU IS
npeoOpa30BaHUs BEIPAKEHUH.

YpaBHeHUs1 M HEPAaBEHCTBA

Pemare nuHElHBIE ypaBHEHMS C OJHOM NEPEMEHHOM, ITPUMEHsSA NpaBUIIa
IIEPEX0/1a OT UCXOJHOIO YPABHEHUS K PaBHOCUIBLHOMY eMy. [IpoBepATs, sBiseTCs
JIM YUCII0O KOPHEM YPaBHEHMS.

[TpumensTh Tpaduueckre METOIbl MPU PEIICHUU JTUHEHHBIX ypaBHEHUI U
UX CUCTEM.

[Ton6Gupare mpuMepsl Hap 4YHUCEN, SIBJSIIOMIMXCS PELICHUEM JIMHEHHOro
YPaBHEHHUS C ABYMS IIEPEMEHHBIMH.

Ctpoutrh B KOOPJIMHATHOM IUIOCKOCTH TpauK JIMHEHMHOTO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMH, MOJIb3YSCh TpaUKOM, MPUBOAUTH MPUMEPHI PEIICHUs
YpaBHEHUS.

Pemare cucremsl IByX JMHEWHBIX YpPaBHEHHM C JBYMS IEPEMEHHBIMH, B
TOM YHCIIe TpadhUIecKH.



CocraBnaTe W pellaTe JUMHEHHOE YPAaBHEHME WM CUCTEMY JIMHEWHBIX
YPaBHEHHM IO YCJIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBHHM C
KOHTEKCTOM 33J1a4¥ NIOJIyYE€HHBIN PE3yJIbTaT.

DOyHKIMHA

N300pakaTb Ha KOOpPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOIIME
3aJJaHHbIM KOOpAMHATaM, Jy4d, OTPE3KH, WHTEpBajbl, 3alUCHIBATh YKCIIOBBIC
IPOMEXYTKH Ha alnreOpanyeckoM s3bIKe.

OtMeuaTh B KOOPIAMHATHOM IJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpPJIWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceiBaTh € TMOMOIIBIO (DPYHKIMI W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSAHHME, LEHA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOAUTEIBHOCTD, BpEMsI, 00bEM padOTBhI.

HaxonuTth 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTA.

[lonumats rpadudeckuii crocod MmpeacTaBieHUs U aHalu3a UHGOpPMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALIUIO U3 TPAPUKOB PEAJIBHBIX MPOLIECCOB
Y 3aBUCUMOCTEN.

K koHmy oOyuenus B 8 KkJiacce OOYYArOMIMICS TOJYYUT CICTYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayalbHBIE NPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIIBHBIX
YyCeN ISl CPAaBHEHUS, OKPYTJIEHUsI U BBIUUCICHUN, N300pakaTh NEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAWHATHOU MPSAMOM.

[IpumeHsTh TOHATHE apU(METUYECKOrOo KBAJAPATHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MpU HEOOXOAMMOCTU KAJIbKYJSTOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpPKAUIUX KBAJpPAaTHbIE KOPHH, HCIOJb3Ys
CBOKCTBA KOPHEM.

Hcnonp3oBaTh 3anmucy OOJBUIMX M MAJIBIX YKCET C MOMOILIBIO JI€CATUYHBIX
npobeit u creneneit yucia 10.

AureOpanyecKkue BbIp asKeHUs

[IpuMeHATh TOHATHE CTENEHW C LENbIM [0Ka3aTeleM, BBIIOIHATh
npeoOpa3oBaHus BEIPAKEHHIM, COIEPKAINX CTEICHU C LEIbIM MTOKa3aTeeM.

BbINONHATE TOXKAECTBEHHbIE MpeoOpa30oBaHUs PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE IIPaBWJI ICUCTBHUI HAa/l MHOTOYJICHAMH U aJIF€OpandecKUuMHU IPOOSMH.

PackianpiBaTh KBagpaTHBIM TPEXUIICH HA MHOXKHUTEIH.

[IpumeHsATh npeoOpa3oBaHMs BBIPAKEHUN JUIsl PELICHUS PA3IMYHBIX 33734
U3 MAaTEMATHKHU, CMEXHBIX IIPEIMETOB, U3 pEalbHON IPAKTUKHU.

YpaBHeHUs1 M1 HEPAaBEHCTBA

Pewmate nuHeiHbIe, KBaJApaTHbIE YPAaBHEHUSI M pallMOHAIbHBIE YpaBHEHUS,
CBOJSIIMECA K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoAMTE MpOCTENIIINE UCCIAEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpagUuecKux MpeacTaBiIeHui (ycTaHaBIMBAaTh, UMEET
JU ypaBHEHHE WJIM CHUCTEMAa ypaBHEHUH pEIICHMS, €CIM UMEET, TO CKOJbKO, U
npouee).



[Tepexonuth OT ciaoBecHOU (GOPMYIHMPOBKH 3adauM K €€ aireOpandeckoin
MOJIEJIA C TIOMOILIBK) COCTABJICHHS YPAaBHECHHUS WM CHCTEMbI ypaBHEHHIA,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U IIOJyYEHHBIN Pe3yJIbTar.

[IpuMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OLECHKH,

pelaTh JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpadUyuecKyr0 WLTIOCTPAIlMI0O MHOXKECTBA pEIICHUN HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIMHA

[TonumaTh ¥ MCMOIB30BaTh (PYHKIIMOHAJIbHBIC TIOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), OMPEAEsATh 3HAUeHHE (DYHKIUMU MO 3HAYEHUIO
aprymeHTa, onpeaesaTh CBocTBa PyHKINU 110 € Tpaduky.

Crtpoutsb rpaduku deMEHTapHbIX PYHKIUNA BUJIA:

y=k/x, y=x2,y=x3,y=|x|, y= VX, OHCHIBaTh CBOHCTBA YHCIOBON
dbyHKIIMN 10 €€ TpaduKy.

OnucarenbHas cTaTUCTHKA. PacceuBanmne JaHHBIX

N3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIHMIO, MPEACTABICHHYIO B BHUE
TaOJnII, TUarpaMm, TpadrKoB, MPEACTABIATH JaHHBIC B BHUJE TAOJUIl, JUArpaMM,
rpaguKoB.

OnuceiBaTh MTAHHBIE C MOMOIIBIO CTATUCTHYECKUX IMOKA3aTEIEH: CPEAHUX
3HAYCHUN U MEep paccerBaHus (pa3mMax, IUCIEPCUsl U CTaHJAPTHOE OTKIOHEHHE).

HaxoauThs 4acTOTHl YMCIOBBIX 3HAYEHUN W YACTOTHI COOBITHUM, B TOM UYHCIIC
0 pe3yJIbTaTaM U3MEPEHUN 1 HaOIIOACHUI.

BeposATHOCTH CJIy4allHOT O COOBITHS

HaxomuTe BeposSITHOCTH CIy4alHBIX COOBITUN B OMBITAX, 3HAs BEPOSITHOCTH
AJIEMEHTApHBIX COOBITUN, B TOM YHCJIE€ B ONBITaX C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMU COOBITHUSIMU.

CayuaiiHble cOObITHSA

Hcnons3oBaTh rpadguyeckre MOJACIU: JEPEBO CIY4alHOTO SKCIEPUMEHTA,
IyarpaMMmebl Diisiepa, YuCciI0Bast psiMas.

MHuoxecTBa

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOJAMHOKECTBO,  BBIIOJIHSITh
omepanuyi  HaJ MHOXECTBaMH: OOBEIWHEHWE, TIEePECeUCHHe, OTOTHEHUE,
NEPEUUCIISTh AJIEMEHTHI MHOXKECTB, IPUMEHSATh CBOMCTBA MHOMKECTB.

BBenenue B Teopuro rpados

Hcnonb30BaTh Tpauveckoe MPEACTABICHUE MHOXECTB U CBI3CH MEXIY
HUMM JIJI1 ONMCaHMs TIPOLIECCOB U SIBJICHUW, B TOM YHWCIIE TIPU PEIICHUU 33]1a4 U3
JIPYrux y4eOHBIX MPEAMETOB U KYpPCOB.

K koHmy oOyuenus B 9 Kkiacce OOYYAIOMIMICS TOJYYUT CICTYIONTHE
IIPEAMETHBIE PE3YIIbTAThI:

Yucia v BBIYUCTICHUS

CpaBHUBaTh U YIOPSAOUUBATh PAllMOHATIBHBIE U HPPALIMOHAIIbHBIC YHCTIA.



Boinonuats apudmernyeckue ACUCTBUS €  PalMOHAIBHBIMU YHCIAMHU,
COUeTas YCTHbIE M NHUCBMEHHBIE MNPHUEMBI, BBIIOIHATH BBIYUCIEHUA C
UPPALMOHAIbHBIMU YUCIIAMU.

Haxonute 3HaueHWsi CTENEHEM € LeNbIMM IOKAa3aTeIMU W KOpHEW,
BBIYMCIISITh 3HAYEHUST YACIIOBBIX BBIPAXKECHUM.

OKpyriTh NEUCTBUTEIbHBIE YKCIA, BBIMOIHATH MPUKUAKY pe3yJsibTara
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKECHUM.

YpaBHeHUs1 M1 HEPABEHCTBA

Pemare nuHelHbIE U KBaJApaTHbIC YPAaBHEHUS, YPaBHEHMS, CBOISIIMECS K
HUM, TpOoCTeNIINe TPOOHO-PaLlMOHAILHBIE YPAaBHEHUS.

Pemarp cucreMsl OBYX JIMHEHWHBIX YPAaBHEHUW C JABYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHHUM, B KOTOPBIX OJHO YPABHEHME HE SBIACTCS JIMHEWUHBIM.

Pemate TekcTOBBIE 3ajaud  anredOpavyeckuM CHOcOOOM C  IMOMOIIbIO
COCTaBJICHUSI YPABHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMHU.

[IpoBoaUTH MPOCTEUIIINE UCCIIENOBAHUS YPABHEHU U CUCTEM YPABHEHUM, B
TOM YHCJIE C IPUMEHEHUEM IpaUUECKUX MPEACTaBICHUN (yCTaHABIMBATh, UMEET
JU ypaBHEHHE WJIM CHCTEMa YpPaBHEHUM PEILICHHS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

Pewmate nMHENHBIE HEPABEHCTBA, KBAJpAaTHHIE HEPABEHCTBA, H300paxkaThb
pelIeHue HEPaBeHCTB Ha YHCIOBOW IIPSAMOM, 3aIlMCHIBATH PELICHHUE C ITOMOLIBIO
CHUMBOIJIOB.

Pemarb  cuCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApaTHOE HEPABEHCTBO, H300pakaTb peEIICHHWE CUCTEMbI
HEPaBEHCTB HA YMCJIOBOW MPSAMOM, 3alUCBIBATh PELICHUE C IOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PELLIECHUU PA3JIMYHBIX 3a/1a4.

DOyHKIUHU

Pacno3naBath (yHKIMU U3y4eHHBIX BUAOB. [loKa3biBaTh cXeMaTHUYECKH
PAcCIOJIOKEHHE Ha KOOPIWHATHOM IJIOCKOCTU TpadukoB GyHKIMH Buaa: y = KX, Y
=kx+b, y=k/x,y=ax2 + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBucumoctH oT
3Ha4YeHUH K03(P(UIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouths 1 u300pakaTh cXeMaTH4EeCKH IpaduKU KBaJpPAaTUYHBIX (PYHKIIHIA,
OIKCHIBATh CBOMCTBA KBAJAPATUYHBIX (YHKIIHI MO UX TrpaduKam.

Pacnio3naBath kBagipaTUyHyIO QYHKIUIO 110 (hOpMyIie, TPUBOIUTH MPUMEPHI
KBaJIPATUYHBIX (QYHKIIMI U3 pealbHOMN XKU3HU, PU3UKU, TEOMETPUU.

YucJi0BbI€e MOCJIET0BATEIBHOCTH M IIPOrPecCHu

PacniozHaBath apu(pMETUUYECKYIH0O H TE€OMETPUYECKYIO IPOTPECCUU IPHU
pa3HbBIX crioco0ax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C HUCHOJIb30BaHUMEM (QOpMya N-ro  4ieHa
apuPMETUUECKON U T€OMETPUYECKON MTPOrPECCUii, CYMMBI IEPBBIX N YJICHOB.

N300pakath uJeHbl IOCIEIOBATEIIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemars 3amaum, CBSI3aHHBIE C YHCIOBBIMU IOCJIEAOBATEIBHOCTAMU, B TOM
YUCIIE 33]1a4¥ U3 PEATbHOM JKU3HU (C MCIIOJIIb30BAHUEM KaIbKYISTOPA, LIUPPOBBIX
TEXHOJIOTHH).

JJIeMeHTbl KOMONHATOP MKH

W3Bnekate u mpeoOpazoBbiBaTh HMHGPOPMAIIMIO, TPEJCTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaONWIl, auUarpamm, rpadukoB, MPeacTaBIsATH
JAaHHBIE B BUJI€ TA0JINII, TUAarpaMm, rpaduKoB.

Pemate 3agaum oOpraHM30BaHHBIM TIEPeOOPOM BapHAHTOB, a TaKXKe C
UCIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

I'eomeTpuyeckasi BepoOATHOCTD

Hcnons3oBaTh omnucaTteinbHble XapaKTEPUCTUKHU JJIsi MACCHUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEAHUE 3HAYEHUSI U MEPbI PACCEHBAHUS.

HaxoauTe 4acToThl 3HaU€HHI U YaCTOTHI COOBITHSI, B TOM UUCIE MOJb3YSICh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHU 1 HAOITIOICHU.

HUcnbiTanusa bepuyiuimn

HaxoauTe BeposSTHOCTH CIydalHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHSIX
WCIIBITAHUM 70 IIEPBOTO yCIIeXa, B CEpUAX UCIBITAHUKU bepHyun.

CayuaiiHasi BeJINUUHA

NMmers mnpeacTraBieHUE O CIYY4alHOW BEJIMYMHE WM O PACHPEACICHHUU
BEPOATHOCTEM.

Nmers mpencraBieHue O 3aKOHE OOJIBIIMX YHUCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIIUX YHCET B
pupojie U 00IIECTBE.



TEMATHNYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosauuecTBo yacos DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM K 0 (uugposbie)
2 NpOrpamMMmbI Bcero OHTPOTBHBIC paKTHuecKue o0pa3oBaTeIbHbIE
padoThI padoThI pecypebi

bu6mmoreka [JOK

1 Yucna v Beruuciienusi. PaninonansHbie yncia 31 1 https://m.eds00.ru/7f415b90
bubmioreka IJOK

2 AJIreOpantecke BLIpak cHi 34 1 https://m.edso0.ru/7 41590
bubmioreka IJOK

3 YPABHEHNA 1 HEPABCHCTEA 29 1 https://m.eds0o.ru/7f415b90
bubmorexa [IOK

4 Koopmnatst 1 rpaduici. OysKimm 30 ! https://m.edsoo.ru%f415b90
bubmuorexa [IOK

S HosTopenne u 06odmenne 12 1 https://m.edsoo.ru%f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 5 0




8 KJIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
Ne o/ HaunmeHnoBaHue pa3iesoB U TeM Konrpossubie | Ipaxriueckue (uudposbie)
MPOrpaMmbl Bcero p p oOpa3oBare/ibHbIE
padoThI padoThI pecypee
bu6mmoreka [JOK
1 Uucna u Berunciienus. KBagpatHble KOpHU 15 0 hitps://m.edsoo.ru/7f417af8
9 Uucna u BeranciaeHus. CTEeHb ¢ 1eIbIM 7 0 bubmoteka [IOK
HOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anre0Opandeckue BoIpakeHus. KBaapaTHbrit 5 1 bubmoreka [IOK
TpEXUIIEH https://m.edsoo.ru/7f417af8
4 Anredpandeckue BbIpakeHUS. 15 1 bub6mmoreka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBA. CucTeMBbl 13 0 bu6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6moreka [JOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKinH. OCHOBHBIC IOHATHA 4 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKupH. THCIOBBIC QyHKUIMH 8 0 https://m.edsoo.ru/7f417af8
0 P bub6mmoreka [IOK
10 nucaTenpHas cTaTucTuka. PaccenBanue 5 0 https://m.edsoo.ru/7f417f
TAHHBIX 2
bubmumoreka [IOK
11 MHosxecTBa 4 0 https://m.edsoo.ru/7f417fb
2
12 BepositHOCTb citydaitHOro coObITHS 6 0 1 Bubmorexa LIOK

https://m.edsoo.ru/7f417th




2

Bbu6morexa IIOK
13 BBeznenue B Teopuio rpados 4 https://m.edsoo.ru/7f417fb
2
but6moreka [JOK
14 Crydaiinblie COOBITHS 8 https://m.edsoo.ru/7f417fb
2
bubmoreka [JOK
15 TosTopenne n obodmenne 15 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 136




9 KJIACC

KoanuyecTrBo yacoB

DJIeKTPOHHBIE (LU POBbBIE)

Nen/m | HaumeHoBaHMe pa3/iesioB M TEM MPOTrPaMMBbl Beero Konrponbubie | IIpakruueckue 06pazoBaTEbHbIE PECYPChI
padoThI padoThI

1 q N 9 bubmunoreka [JOK

Wclia ¥ BRIYUCIICHUS. []eiCTBUTENbHBIE YHCIIa https://m.eds00.ru/7£419d08
5 VYpaBHEHUs U HEpaBEHCTBA. YPaBHEHUS C 14 1 bubmmorexa [{OK

OJTHOH IepeMeHHOI https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmoreka [IOK

ypaBHEHUH https://m.edsoo0.ru/7f419d08
bub6mmoreka [IOK

4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 18 1 hitps://m.eds00.ru/7f419d08
bubmmoreka [JOK

5 PynKum 18 1 https://m.eds00.ru/7419d08
Bbub6morexa IJOK

6 HucnoBsie NOCIEA0BATENHHOCTH 15 1 hitps://m.eds00.ru/7f419d08
bu6mmoreka [IOK

! JTMEeMEHTEL KOMOMHATOPHKH ! 1 https://m.edso0.ru/741a302
8 I'eomerprueckast BEpOSITHOCTh 7 bubmorexa [IOK

COMCTPHHCCKAT BEPOATHOC https://m.edsoo.ru/7f41a302
bu6moreka IJOK

9 Hcnbrranus bepuy i 6 1 https://m.edsoo.ru/7f41a302
N bu6moreka [JOK

10 | Cayuaiinas Bemmuna 8 1 https://m.edsoo.ru/7f41a302
11 [ToBTOpEHUe, 0000IIEHNE, CHCTEMATH3AIIHS 20 1 bubmoteka [IOK

3HAHUH https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 136 7 2




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

o Marematuka. BepostHOoCcTh u cTatuctuka: 7-9-¢ Kimaccel: 0a30BBIN
ypOBEHb: y4eOHUK: B 2 yacTax, 7-9 knaccel/ Beiconkuii U.P., fmenko N.B.;
nox pen. Amenko WU.B., Akmmoneproe obmectBo «M3gaTeancTBO
«IIpocsemuienue»

o Maremaruka. Anrebpa: 7-i kinacc: 0a30BbId YPOBEHB: YU€OHHUK, 7 Kiacc/
Makaperues FO.H., Munaioxk H.I'., HemxoB K.M. u pgpyrue; mnom pen.
TensxoBckoro C.A., AknronepHoe oomectBo «M3natenpctBo «IIpocBemenner»
o Marematuka. Anredpa: 8-i1 kiacc: 0a30BbIM ypoBeHb: YUEOHUK, 8 Kiacc/
Makapsiues FO.H.,, Munmiok H.I'., HemkoB K.WI. u napyrue; mnom pen.
TensikoBckoro C.A., AkuronepHoe oOiectBo «M3narenbctBo «IIpocBemienne»
o Maremaruka. Anredpa: 9-it kiacc: 6a30BbIi YPOBEHb: yueOHUK, 9 Kimacc/
Maxkaperues FO.H., Munatoxk H.I'., HemxoB K.M. u npyrue; mnom pen.
TensxkoBckoro C.A., AkunonepHoe o0iiectBo «M3narensctBo «IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

o Marematuka. Anre6pa 7-9 kiaccel. ba3zoBeiil ypoBeHb. MeToandeckoe
nocooue K MpeIMeTHON JTMHUHU yaeOHnKoB 1o anredpe FO.H. Makaproruena,
H.I'. Munnrok, K.M. Hemkora u ap. ITpocBemenne 2023.

o Maremaruka. BepoaTHOCTB U cTaTucTuKa. Meroanueckue
pexomenaaruu. 7-9 kmaccel W.P. Breiconkoro, 1.B. Smenko.

MNP POBBIE OBPA30OBATEJ/IBHBIE PECYPCbBI U PECYPChHI
CETU UHTEPHET
http://resh.edu.ru/
https://m.edsoo.ru/



http://resh.edu.ru/
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