AHHOTanus K padoyeii mporpaMmme 1o ajreope
nJs1 odyuyawimuxcs 8-11 kaaccosn (I Bua, | Bapuanr)

PabGouast mporpamma mo anredpe mis oOydaromuxcs 8-11 kmaccos (I Bug, |
BapUaHT) OCHOBHOTO 0OmIEro 0Opa3oBaHHWS COCTaBJieHAa Ha OCHOBE pabouei
nporpammel 1o anredpe /- 9 kimaccel. Ilpenvernas nuuus ydeOHukoB FO.H.
MakxkapsiueBa u npyrux / H.I'. Munmiok- Mockasa.: «IIpocBemenuey, 2018.

B cootBercTBUM ¢ yueOHbIM miiaHoMm ['KOY mikonsi-untepnara r.Tuxoperka,
M3Yy4YEeHUE anreOpbl CKIAIbIBAETCS CIEIYIONIMM 00pa3oM:

8 kiacc - 3 yaca

9 knacc — 3 yaca

10 xnacc - 3 yaca

11 knacc — 3 yaca

eau u 3apa4um Kypca:

[lenpto wu3yueHuss kypca anreOpsl B 8-11 kinaccax sBisieTcss pa3BUTHE
BBIUMCIUTENBHBIX U (POPMaJIbHO-ONEPATUBHBIX ANreOpandecKux YMEHUH /10 ypOBHS
MO3BOJISIIOIIETO YBEPEHHO MCHOJIb30BaTh MX IMPH PEUICHUM 3a/ady MaTeMaTUKH U
CMEXXHBIX TPeaMEeTOB ((pU3UKH, XUMHS, OCHOBBI MHPOPMATUKNA M BBHIYMCIUTEIHLHOM
TEXHHUKH), YCBOCHHE armrapara YpaBHCHUNW M HEPaBEHCTB, KaK OCHOBHOTO CPEACTBA
MaTEeMaTHUECKOTO MOJICTIMPOBAHUS ~ NPUKIATHBIX  3a7ad, OCYIIECTBICHHUE
(YHKIIMOHATIBHON MOATOTOBKH IIKOJIBHUKOB. B X0/11e n3ydenus Kypca odydarommecs
OBJIAJICBAIOT IPUEMaMH BBIUMCIICHUI Ha KaJIbKYJIATOPE.

O01mas xapakTepucTuKa Kypca

B kypce anreOpbl MOKHO BBIJEJIUTH CIEIYIOIINE OCHOBHBIE COAEpKATEIbHBIC
JUHUM: apupMeTuKa; anredpa; GyHKIUU; BEPOATHOCTb U cTaTUCTUKA. Hapsiny ¢ aTum
B COJEpXaHHe BKIIIOYEHBbl JBa JOIMOJHUTENBHBIX METOJOJOTHYECKUX pasjiena:
JIOTUKa W MHOXECTBAa; MaTeMaTWKa B HCTOPUYECKOM pPa3BUTHUH, YTO CBSI3aHO C
peannzanuen uened OOUIEMHTEIUIEKTYalbHOIO U OOIIEKYJIbTYPHOTO pa3BUTHUS
yuanmxcsa. CoaepkaHue KaXIOTo M3 JSTUX pa3lielioB  pa3BOpauMBaeTCs B
COJIEP)KATEIbHO-METOJUYECKYI0  JIMHUIO, TPOHU3BIBAIONIYI0O BCE  OCHOBHBIE
CoJiep>KaTeIbHbIC JINHUH.

Kypc xapakrepu3yercs MOBBIIIEHHEM TEOPETUYECKOTO YpPOBHS OOy4YeHHS,
MOCTETIEHHBIM YCHJICHHEM pOJIM TEOPETHUECKUX OOOOMEeHNT M JeTyKTHBHBIX
3akitoueHui. llpuknagHas HampaBiIEeHHOCTh O00ECTIEYMBACTCS CUCTEMATHUUYECKUM
oOpareHueM K mpuMepam, pacKpbIBAIOIIM BO3MOKHOCTH MPUMEHEHHS] MAaTeMAaTUKH
K MU3YYCHHIO IEHCTBUTEIBHOCTH U PEIICHUIO MTPAKTUYECKHUX 3a7ad.
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Yuutens /leneko Auna [laBnoBHa

[Iporpamma pa3paboTaHa Ha OCHOBE pabodeil mporpammbl 1mo anredpe 7- 9
kinaccel. [Ipenmernas nuHus ydyeOnukoB FO.H. Makaperuea u npyrux / H.I.

Mungrok- Mocksa.: «IIpocsemnienue», 2018.
(YyxazaTh MPUMEPHYIO WM aBTOPCKYIO MporpamMmy (IporpamMmbl), H3AaTeNbCTBO, TOJ U3/IaHUs TIPU HATHYWH)



1. HosicHUTe/IbHAS 3aIIUCKA

PabGouast mporpamma mo npeamery «Aunredopa» mis 8 - 11 kmaccor (I Bun, |
BapuaHT) pa3paboTaHa Ha OCHOBE pabouell NporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanust mo anredpe 7- 9 kmaccel. [lpenmernas nunus yuebuuko FO.H.
MaxapsiueBa u npyrux /aBropsl H.I'. Munaiok- Mocksa.: «IIpocsemenue», 2018.

Co3HaTenbHOE OBIIAJICHHE 00YUYaAIOIUMUCS CUCTEMON alre0panyecKux 3HaHUM
¥ YMEHHI HEOOXOIUMO B MOBCEHEBHOM KU3HU JJIS1 U3YUCHHS] CMEKHBIX JUCIUILINH
Y IPOJOJIKEHUS 00pa30BaHUs.

AnreOpa sBIs€TCA OJHHUM W3 OINOPHBIX NMPEIMETOB OCHOBHOM IIKOJIBI: OHA
oOecreunBaeT U3y4eHHe APYrux AUCIUILUIMH. B mepByro odepenr 3TO OTHOCUTCS K
npeIMeTaM €CTEeCTBEHHOHAYYHOTO IIMKJIA, B YAaCTHOCTH K ¢usuke. Pa3Butue
JIOTUYECKOTO MBIIUICHHUS y4yaluxcss Npu o0ydeHuu anredbpe crnocoOCTByET
YCBOCHHIO TPEIMETOB T'YMAaHUTApHOro LHKJIA. [IpakTuueckne ymMeHHs U HaBBIKU
aredpanvyeckoro xapaxkrepa HEOOXOAMMBI Ui TPYJAOBOW U NpodhecCHOHANbHON
[OJATOTOBKY IIKOJIbHUKOB.

N3ydeHne anreOpbl CyIIECTBEHHO pACHIMPSET KPYro3op ydallluxcsl, 3HAKOMs
UX C UHIOYKIUEH W JeayKuuer, o00oOIeHMEeM M KOHKpeTU3allhe, aHaJIu30M U
CHUHTE30M, Kiaccu(UKalMend M cucTeMaTh3auued, abcTparupoBaHHUEM, aHAJIOTHEH.
AKTHBHOE HCHOJB30BAHME 337a4 Ha BCEX 3Tamax y4eOHOro mpoliecca pa3BUBAET
TBOPYECKHE CIIOCOOHOCTH IIKOJIbHUKOB.

N3yuenue anredOpsl mo3BoJigeT (OPMUPOBATH YMEHUS U HABBIKM YMCTBEHHOIO
TpyJa — IUIAHUPOBAHHE CBOEH pabOThl, MOHUCK pAUUMOHAIBHBIX MyTel eé
BBINOJIHEHMsI, KPUTHUECKAs OLIEHKa pe3ysbTaToB. B mpouecce usyueHus anreOpbl
IIKOJIBHUKM JOJDKHBI HAYUYUTBHCS H3JIaraTb CBOM MBICIM SICHO M HMCUEPIBIBAIOLIE,
JAKOHUYHO U EMKO, MPHUOOpPECTH HAaBBIKM YETKOrO, aKKypaTHOIO M TI'PaMOTHOIO
BBIIIOJIHEHNSI MATEMATHYECKHUX 3aAIMCEM.

Baxmneiimeli 3amadeil IIKOJIBHOTO Kypca aiureOpbl SBISETCS Pa3BUTHE
JOTUYECKOro  MblluleHus  yvyammxcs. CamMu  0OBEKTbI ~ MaTeMaTH4EeCKHX
YMO3aKJIIOUEHH M TpUHATBIE B aiareOpe mpaBwia HX KOHCTPYHPOBAHUS
CIOCOOCTBYIOT (DOPMHPOBAHUIO YMEHUU OOOCHOBBIBATH M JIOKa3bIBaTh CYXIACHMUS,
MPUBOANTh YETKUE ONpPENENCHHUs, Pa3BUBAIOT JIOTMYECKYI0 HMHTYULHUIO, KPaTKO M
HaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOEHUN U y4yaT UX NPUMEHEHHIO.
Tem cambIM anredpa 3aHUMAET OJHO M3 BEAYUIMX MECT B (DOPMUPOBAHHM HAYUHO-
TEOPETUYECKOTO0 MBIIUICHHS IIKOJbHUKOB. PackpbiBas BHYTPEHHIOK TapMOHHIO
MaTreMaTukd, GOopMHUpYs TNOHUMAHUE KpacoThbl M H3SAUIECTBA MAaTEMAaTHYECKHX
paccyXaeHui, anredpa BHOCUT 3HAYUTENBHBIN BKJIaJ B 3CTETHUECKOE BOCIIUTAHUE
yyanmxcsl.

2.00mas xapakTrepucTHKa y4eOHOro nmpeamera, Kypca

PabGouas mporpamma paccuutaHa Ha 4 roga. OHa BKiIIOYaeT B ceOs Bce
paszensl anreOpsl 1 UMEET 3aBEPUICHHBIN XapaKTep.

B pabGoueit mporpamme noGaBiena Tema «lloBTOopeHnue», KoTOpoH
HAa4YMHAETCS M 3aKaAHUYMBAETCS KaXKIbld YUYEOHBIH roJi, YTOMO3BOJAET TIIyXHUM
oOydJaromuMcsi  OBJaJleTh ~ KOHKPETHBIMHU  MAaTE€MAaTHYECKUMU  3HAHUAMHU,
HEOOXOIUMBIMU JUIS MPUMEHEHUS B NPAKTUUYECKOW JESATEIbHOCTH, HAKOMUTH
JOCTATOYHBIA CIIOBApHBIA 3amac MaTeMaTH4YECKUX TEPMUHOB JJis1 YCBOCHMS
npeaMeTa.



Tema «Apudmeruka» CciaykuT 0a30d A8 JAIbHEHIIEr0  HU3Y4YEHMs
00y4aroluMuUCs MaTeEMaTHUKHU, CIOCOOCTBYET Pa3BUTHUIO UX JIOTMYECKOIO MBIIIICHUS,
(OpMHUPOBAHNIO YMEHMsI IOJIB30BATHCS AITOPUTMAMH, a TaKXKe INPUOOPETEHUIO
IPAKTUYECKUX HAaBBIKOB, HEOOXOJNMBIX B MIOBCEHEBHOM XU3HU. Pa3BuTHE NMOHATHS
O YHUCJIE€ B OCHOBHOHM IIKOJIE€ CBS3aHO C PALMOHAIBHBIMU M HPPALMOHAIBHBIMU
qrciaMu, (OPMUPOBAHUEM MEPBUYHBIX MPEACTABICHUN O JACHCTBUTEIHLHOM YHCIIC.
Ota Tema BblENIeHa B padodeil mMporpaMMe HECKOJIBKUMHU OTAEIIbHBIMUA YacaMu, HO
paboTa HaJ HeWl MPOUCXOIUT Ha KaXKIOM YPOKE.

Tema «Anrebpa» cmocoOCTByeT (QOPMHUPOBAHUIO Y  OOyYaroIIUXCS
MaTeMaTUYECKOro0 anmapara Uil pEemeHus 3a4ad W3 Pa3lesioB MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKPYKAIOIIEH pEasbHOCTH. SI3bIK anreOpbl MOAYEPKUBAET
3HAYCHHE MATEMATHKH KaK SA3bIKa JUI1 ITOCTPOEHUS MAaTEMaTHYeCKHX MOJENeH
IIPOLIECCOB U SIBJICHUI PEAJIbBHOIO MUPA.

Pa3BuTHe anropuTMHUYECKOrO0 MBIIUICHUS, HEOOXOAMMO I OBJIAJCHUS
HABBIKAMH JENYKTHUBHBIX PACCYXICHHW, YTO TAKXKE SBIACTCA 3aJadyaMd W3Y4YEHUs
anreOpsl. [IpeoOpa3oBaHne CHMBOJIBHBIX (POPM BHOCHUT CHEU(PUYECKHI BKJIaa B
pa3BUTHE BOOOpaKeHMsI OOYy4YaIOIIMXCsl, UX CHOCOOHOCTEM K MaTeMaTUYeCKOMY
TBOpUECTBY. B OCHOBHOM IIKOJIE MaTepuan IPYNIUPYETCS BOKPYT PALMOHAIBHBIX
BBIPAKEHUM.

Copnepxxanue TeMbl «DyHKIMM» HALEICHO Ha IMOJYYEHHE IIKOJbHUKAMU
KOHKPETHBIX 3HaHUW O (YHKIMHM KaK BaKHEMIEW MaTeMaTH4eCKOW MOJENH s
OMMCAaHUs U UCCIEAOBAHUS pa3HOOOPa3HBIX MpoueccoB. M3ydeHne 3Toro marepuana
CIOCOOCTBYET Pa3BUTHIO Y 00YyYaIOIIUXCsl YMEHHS MCHOJb30BaTh PA3JIMYHbIE SI3bIKU
MaTeMaTUKU (CIIOBECHBIH, CHUMBOJIMYECKUM, TIpaduyecKkuii), BHOCUT BKJIaJl B
(opMupoBaHUE MPEACTABICHUN O PONM MATEMAaTUKU B Pa3BUTHUU LIMBUIU3ALUU U
KYJbTYpBI.

Tema «BeposiTHOCTh M CTATUCTUKA» — 00s13aTEIbHBIN KOMIIOHEHT IIKOJIHLHOTO
oOpa3oBaHMsl, YCUIMBAIOUIUI €ro MNPUKIATHOE M MPAKTHUYECKOE 3HAueHue. DTOT
maTepuanl HeoOXoauMm s (OpMHUPOBAHUS HHTEIJIEKTYyaJlbHOM TpaMOTHOCTH —
YyMEHUS  BOCOPHUHMMAaTb M KPUTUYECKH  aHAIM3UPOBaThb  MH(OpManuio,
MPEACTABICHHYIO B PAa3IMYHbIX (opmMax, MOHMMAThb BEPOSTHOCTHBIA XapakTep
MHOTHX pEaJIbHbIX 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE
pacu€tel. M3yuyeHne OCHOB  KOMOMHATOPUKM  MO3BOJIUT  OOy4YaromiemMycs
OCYULIECTBIISATh PACCMOTPEHHE CIy4YaeB, Mepedop U MOACUET YKcIa BAPUAHTOB, B TOM
YKCIIe B MPOCTEUIINX MPUKIAJAHBIX 3a7a4ax.

[Ipy m3y4eHUM CTATUCTUKUA U BEPOSTHOCTH OOOTallaroTCsl MPEACTABICHHS O
COBPEMEHHOM KapTWHE MHPAa M METOAAaX €ro UcciIeqoBaHus, (QopMHUpyeTCs
MOHMMAaHUE POJIM CTATUCTUKHM KaK MCTOYHMKA COI[MAIBHO 3HAUMMOM MH(MOpMaLuu
3aKJ1a/IbIBAFOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIILJIEHUS.

Tema «MaremMaTuka B UCTOPHUYECKOM pAa3BUTUW» H3Yy4daeTcs Ha
NPOTSKEHUHU BCETO Kypca aireOpbl M0 COOTBETCTBYIOIIMM TeMaM U OTJEIbHBIMU
yacaMHU He BBIJEJICHA.

Marepuan kypca anredpsl Ben€rci ¢ Yy4€TOM  KOPPEKIIMOHHOM
HaNpaBJICHHOCTH MpENoJaBaHus MpeAMeTa U 3JIEMEHTAMH aJalTalluyd JaHHOTO
MaTepuana.

3.MecTo y4eOHOro nmpeamera, Kypca B y4eOHOM ILIaHe
Pacnpenenenue yuyeOHBIX 4acOB MO KJIaccam



& Kiacc 9 kJiacc 10 kmacc 11 knacc

3 3 3 3

4.Copep:xkanue y4eOHOro npeamera, Kypca
8-11 kiacchl
Apudpmertuka (114)
PanuonanbHble uymciaa. PacmmpeHne MHOXKECTBa HATYypalbHBIX YHCEN JI0
MHOKECTBA IIEJbIX, MHOXKECTBA WEJIBIX YHUCET J0 MHOXXECTBA PpPalMOHAIBHBIX.

m
PaHI/IOHaHLHOG YHUCJIO0 KaK OTHOIICHHC ;, rac m — 1ICJIoC 9YucCJio, 1 — HATYPAJIbHOC.

CreneHsp ¢ HeNbIM TOKa3aTeIeM.

HeiictBuTesibHbIe uncaa. KagpaTHeiii kopeHb W3 uucia. KopeHb TpeTheit
CTENEHU. 3aluch KOPHEN ¢ TTOMOIIBIO CTETIEHU C APOOHBIM MMOKA3aTEIEM.

[lonsitTue 00 wWppanvoHadbHOM  yucie. HMppallMoHaIbHOCTH  YHUCIAH
HECOM3MEPUMOCTh CTOPOHBI M JWAroHajdu KBajpara. JlecsiTuuHble NpUOIMHKEHUS
HMppalMOHATBHBIX YUCEIL.

MHOX€ECTBO JIEVUCTBUTENBHBIX YUCEIT;, NPEACTABICHUE TCUCTBUTEIBHBIX YUCEI
OCCKOHEUHBIMHU JIECITUYHBIMU Ap0oOsiMU. CpaBHEHHE IEUCTBUTEIBHBIX YHUCEN.

KoopnunatHas mnpsmad. WM3o0paxeHue uMcesl TOYKAaMU KOOPJAMHATHOM
psAMOU. UMCIOBBIE MPOMEKYTKH.

N3mepenusi, npudan:keHusi, oueHKH. Pa3mepsl OOBEKTOB OKpPYKAIOIIETO
Mupa (OT 2JIEMEHTApHBIX YacTUll J0 BceneHHOM), IIUTENBHOCTh IPOIECCOB B
OKpyXaruieM mupe. Bolienenue MHOXKUTENL — CTEIIEHU JIECATU B 3aIlIMCH YUCIIA.
[TpubnmxEéHHOE 3HAYCHUE BETUYMHBI, TOYHOCTH MpuOIMxKeHus. [Ipukuaka u omeHka
pPEe3yJIbTaTOB BBIYMCIICHUM.

Aureopa (208 u)

AuireOpanyeckue BbIpaskeHUsl. DByKBEHHbIC BBIpAKEHHUS (BBIPAKEHUS C
nepeMeHHbIMH). UuciaoBoe 3HaueHHEe OYKBEHHOTO BbIpakeHus. JlomycTtumbie
3HAUCHHUS TNepeMeHHbIX. [loACTaHOBKA  BBIpAXKEHU  BMECTO  IEPEMEHHBIX.
[IpeoOpazoBanrie OYKBEHHBIX BBIPAXKEHHM HA OCHOBE CBOMCTB apu(PMETHUYECKHUX
nencTBuil. PaBeHCTBO OyKBEHHBIX BhIpaxeHU. ToxAeCTBO.

CreneHb C HarypajdbHbBIM MOKa3areneM W €€ cBoMcTBa. OIHOYIEHBI U
MHOrowieHsl. Crenenb MHOrowieHa. ClOXKEHME, BBIUATAHUE, YMHOXEHUE
MHOTOWIEHOB. POpPMyJIbl COKPAIIEHHOTO YMHOXEHHUS: KBagpaT CyMMbI M KBaJpar
pazHoctu. @opMyia pasHoCTH KBaaparoB. [IpeoOpazoBaHue 1ET0TO BBHIPAKEHHS B
MHOTOWIeH. Pa3noxeHue MHOrOwIeHOB Ha MHOXUTEIW. MHOrOWwIeHbl ¢ OJHOU
nepemeHHor. Kopenp  MHorousneHa. KBaapartHell — TpEXWIEH;  pa3jlOKEHHUE
KBaJIPaTHOI'O TPEXWIEHA HA MHOXKHUTEIIN.

AnreOpandeckas JapoOb. OCHOBHOE CBOWMCTBO anreOpandeckod ApoOw.
CrnoxeHne, BRIUMTAHUE, YMHOXKEHHE, JIeJIeHne anreopandeckux apodei. CteneHn ¢
LIEeJIBIM ITOKa3aTeJIeM U €€ CBOMCTBA.

PaunonanbHbie BoIpaXXeHHs U UX ITpeoOpa3zoBanud. [loka3aTeabCTBO TOXKIECTB.

KBangpatueie kopHu. CBoiicTBa aprMETHUECKUX KBAJPATHBIX KOPHEH U HX
MPUMEHEHHE K MPEe0Opa30BaHUIO YUCIOBBIX BHIPAXKEHUM U BHIUUCIICHUSIM.

YpaBHeHusi. YpaBHEeHUE ¢ O1HOU nepemeHHoM. KopeHb ypaBHeHus. CBoiicTBa
YHCJIOBBIX PABEHCTB. PABHOCUIILHOCTH YPaBHEHUN.

Jlunerinoe  ypaBHeHue. KBaapatHoe ypaBHeHuwe: ¢opmyna  KOpHEH
KBaJIpaTHOTO ypaBHeHUsA. Teopema Buera. Pemienue ypaBHEHUN, CBOASIIMXCA K
JIMHEMHBIM U KBaJpaTHbIM. [Iprmepsl peuieHuss ypaBHEHUW TPETbE U UYETBEPTOM



crernenell. Perenue qpoOHO-palmoHaIbHBIX YPaBHEHUI.

YpaBHeHue ¢ JByMsl TMEepeMEHHbIMU. JIMHEWHOE ypaBHEHHE C JABYMs
NEPEMEHHBIMU, IPUMEPBI PEUIEHUS YPABHEHUH B LIEJIBIX YNCIIAX.

CucremMa ypaBHEHHUW C JBYMs IEpPEMEHHBIMU. PaBHOCHIBHOCTH CHCTEM.
CucteMbl JBYX JIMHEWHBIX YpPaBHEHUH C JByMs TI€PEMEHHBIMH; pEUICHUE
ITOJCTAHOBKOM U clokeHUueM. [IpuMepsl pereHnst CuCTeM HENNMHENHBIX YPaBHEHUN C
JBYMSI IIEPEMEHHBIMM.

Perienne TekCTOBBIX 337124 alreOpandeckuM crnocooom.

JlexkapToBBI KOOpIWHATHI Ha IUIOCKOCTH. ['paduueckas WHTEpHpETAIHs
YpaBHEHHUS C JBYMS IMEepEeMEHHBIMHU. ['paduK JIHHEWHOTO YpaBHEHUS C JBYMS
NEePEeMEHHBIMH; YTIIOBON KO3(PPUIIMEHT NPSIMOM; yCIOBHUE NapalIeIbHOCTU MPSIMBIX.
I'padukm  mpocTeHImux  HEIUHEWHBIX  ypaBHeHWH: mapaboja, rumepoOoia,
OKPY>KHOCTh. ['padmyeckas uUHTepHpeTanusi CHUCTEM YpaBHEHHA C JABYyMs
NIEPEMEHHBIMH.

HepasencrBa. HncioBeie HEpaBEHCTBA U UX CBOMCTBA.

HepaseHCTBO ¢ 01HOM nepeMeHHOU. PaBHOCUIIBHOCTE HEPAaBEHCTB. JIMHENHBIE
HEpaBeHCTBa C OJHOW mniepeMeHHOW. KBaapartHele HepaBeHcTBA. (CHCTEMBI
HEPABEHCTB C OJHOM NEPEMEHHOM.

®ynknuu (69 4)

OcHOBHBIEC MOHATHSA. 3aBUCUMOCTH MEXKy BennunHamu. [lonatue GpyHKUUU.
OO6nacte omnpeneneHuss U MHOXKECTBO 3HaueHW ¢(yHkuuu. CrnocoObl 3amaHus
¢ynkuuu. I'papuk dynkuuu. CpoiicTBa (DyHKIMI, UX OTOOpakeHHe Ha rpaduke.
[Ipumepsb! rpadguKOB 3aBUCUMOCTEN, OTPAKAIOIIUX PEAIbHBIC MPOIIECCHI.

YucioBble ¢QyHKuuu. DYHKIMH, OIMUCHIBAIOIIME MPSMYI0 M OOpaTHYIO
POIOPIIMOHANIEHBIE 3aBUCUMOCTH, UX Tpaduku u cBoicTBa. JInnelHas GyHKIUs, €€
rpaduk u cpoiictBa. KBanpatuunas Qynkius, e€ rpaduk u cBoicta. CTerneHHbIE
GyHKIUU ¢ HATYpaJIbHBIMU TTOKazaTensaMu 2 u 3, ux rpaduku u cBorctBa. ['paduxu
bysxumii y =vx, y=3/x, y = |x|.

YucaoBble nmocjaea0BaTeIbHOCTU. [[oHATHE YMCIOBOM MOCIIEI0BATEIBHOCTH.
3amaHue Mocie10BaTeIbHOCTH PEKYPPEHTHBIM CITIOCOOOM U (pOpMYJION N-TO YJIeHA.

Apudmernueckas U reomerpuueckas mporpeccuu. DopMmynbl n-co 4YlieHa
apu(PMETUIECKON U TEOMETPUUYECKON MPOTrPEeCCUil, CyMMBbI TEPBBIX 71-bIX UJICHOB.
N300pakeHne 4ieHOB apu(METHUECKOM M TE€OMETPUYECKON MPOrpeccHil TOUKamMu
KOOPJMHATHOM TIOCKOCTH.

BepositHOCTh M cTaTucTHKA (344)

OnucarenbHasi craTucTuka. IIpencraBieHWe MaHHBIX B BHIC TaOJMII,
auarpamm, rpagukoB. CiydaiiHas U3MEeHYMBOCTh. CTaTUCTUYECKUE XapaKTEPUCTUKU
Habopa JTaHHBIX: CpelHee apupMeTHIeCKOoe, MearuaHa, HauOoJbIlIee ¥ HAaUMEHBIIIEe
3HaueHus, pa3max. [Ipencrapienre o BBIOOPOYHOM UCCIEIOBAaHUU.

Cuayvaiinble cOObITMS M BepPOATHOCTb. [loHATHME O CiaydallHOM ONBITE U
ciydyaiiHOM coObiTHH. YacToTa ciiyyaiiHOro coObiTs. CTaTUCTUUECKUU TOAXOJ K
MOHSTHIO BEPOSITHOCTH. BEeposSATHOCTH MPOTHUBOMOJIOXKHBIX cOObITHI. He3aBucrumblie
coObITHSI. YMHOXEHHE BeposTHOCTeW. JlocTOoBepHbIE M HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXHOCTH cOOBITHHI. Kitaccuueckoe ornpesienieHre BepoSTHOCTH.

KomoOunaropuka. Pernienrne KOMOMHATOPHBIX 3a7ad MepeOOpoOM BapHUAHTOB.
KomOunaroproe mpaBusio ymHokeHus. [lepecTtaHoBKY U (pakTOpHAIL.



Jlornka u MHoxxecTBa (6 4)

TeopeTnko-MHOKeCTBEHHbIC MOHATHS. MHOXECTBO, 3JIEMEHT MHOXECTBA.
3agaHue MHOXECTB MEPEUYUCICHUEM JJIEMEHTOB, XapPAKTEPUCTUUECKUM CBOWCTBOM.
CranpapTHple 00O3HAYEHUS YHUCIOBBIX MHOXECTB. I[lycToe MHOXKECTBO U €ro
ob6o3nauenue. [logmuoxectBo. OObeIUHEHNE U TIEPECEUCHUE MHOMXECTB, Pa3HOCTh
MHOYECTB.

NnmocTpanyst OTHOIIEHWHA MEKJIYy MHOKECTBAMM C IOMOLIBIO JTHArpaMMm
Diinepa - Benna.

jieMeHTbl  JOruKU. [loHATHE O  PaBHOCWIBHOCTH,  CJIEJOBaHUM,
yHOTpeOIeHHE JIOTHUYECKUX CBS30K €Cau ..., MO ..., 8 MOM U MOJbKO 8 MOM clyyae,
JIOTUYECKUE CBSZKU U, UIU

MaremaTnKa B HCTOPUY€CKOM Pa3BUTHU

Ucropust dopmupoBaHus TOHSTHS YHCIA: HaTypalbHble 4YHWCTa, ApooOH,
HEJOCTATOYHOCTh ~ PAllMOHAJIIBHBIX YHCEN I TE€OMETPUYECKHX HW3MEPEHUH,
UppAaIMOHATBHBIE YHCIIA.

CrapuHHbBIE CHUCTEMBl 3alUCH 4YHCEN. 3apoXKJIeHue anredpbl B Heapax
apudpmeruku. An-Xopesmu. Poxxnenue OykBeHHoi cumBoiuku. [1. depma, @. Buer,
P. [lexapr.

Hcropust Bompoca O HaxoXJIeHUH (GOpMyJ KOpHEH airedpandyecKux
YpaBHEHUH, HEPA3PEIIMMOCTh B pajiuKaiax ypaBHEHHUM CTETEHHU, OObIIEH YeThIPEX.
H. Tapranes, k. Kapnano, H. X. A6ens, O. lNanya.

N300perenue METOa KOOpAMHAT, ITO3BOJISIFOLLIETO IIEPEBOJNUTD
reoMeTpuyeckue oObeKTbl Ha s3bIKk anreOpbl. P. Jlexkapt u II. depma. Ilpumepsr
Pa3JIMYHBIX CUCTEM KOOPAMHAT HA IIOCKOCTH.

3anaua Jleonapnao IIuzanckoro (®uboHayun) o Kposiukax, yrcia Gudbonayuu.
3agaya o maxMaTHOM JOCKE.

HcTokn Teopuu BEPOSITHOCTEN: CTPaxoBOE AEN0, azapTHbie Urpsl. I1. @epma u
b. ITackains. 4. bepuymm. A. H. Konmoropos.

IHoBTOpenue (80 1)

5. TemaTuyeckoe IJIAHUPOBAHHE

TabsMia TeMaTUYeCKOro pacupeiesIeHUsl YacoB:

No Pa3pnenbl, TeMbl KonnyecTtBo 4vacoB
n/n ABTOpCKas Pabouas nporpamma 1o
nporpamma KJj1accam
8xi. | 9k | 10 k. | 11k
Apudmeruka - 1 6 4
AnreOpa - 70 81 57
DyHKIUN - 15 2 22 30
BeposTtHOCTh M cTaTUCTHKA - 3 4 27
Jloruka u MHOXeECTBa - 3 3
IToBTOpEHUE - 10 13 12 45
Uroro: - 102 102 102 | 102

6. MaTtepuaJIbHO — TEXHU4YECKOe o0ecredeHmne



1. Anrebpa: YueOHUK 1151 7 Kiacca o01eo0pa3oBaTeIbHBIX YUPEKICHUN
/YO. H. Makapsrues, H. I'. Munatok, K. M. Hemkos, C. b. CyBoposa/; Ilox
pena. C. A. Tensaxockoro. — M.: IIpocsenienue, 2017r.

2. Anreb6pa: YuyeOHuk jyuist 8 kiacca 0011eo0pa3zoBaTeNIbHbIX YUPEXKICHUN
/¥O. H. MakapsrueB, H. I'. Munniok, K. 1. [Temkos, C. b. CyBoposa/; Ilox
pen. C. A. TenskoBckoro. — M.: [IpocBemenue, 2017r.

3. Aunrebpa: YueOHuk 11 9 kiracca o01meo0pa3oBaTeIbHBIX YIPEKICHUH
/1O. H. Makapsrues, H. I'. Munniok, K. U. ITemkos, C. b. CyBoposa/; [lox
pen. C. A, TensikoBckoro. —M.: [IpocBemienune, 2018r.

4. PabGoune mporpammsbl mmo anredpe 7- 9 kmaccel. [Ipenmernas auHMS
yueOHnukoB FO.H. MakapsiueBa u apyrux /apropsl H.I'. Munmgiok. — Mockaa.:
«ITpocsemenue», 2018r.

5. LIOP
7. Ilnanupyemble pe3yabTaThl H3yUeHUsI Y4eOHOr0 MpeaMeTa, Kypca
PAIIMOHAJIBHBIE YUCJIA

BrilmycKkHUK HAy4UTCS:
MMOHUMATh OCOOCHHOCTHU JIECITUYHON CUCTEMBI CUUCIICHUS;
BJIQJICTh MOHSTUSIMU, CBI3AHHBIMU C JICJIMMOCTBIO HATYPaJIbHBIX YHUCEIL,
BBIPAXKaTh YKCJIa B 3KBUBAJICHTHBIX (hopMax, BbIOMpas Hanbosee NOAXOASIIYIO B
3aBUCHUMOCTH OT KOHKPETHOM CUTYyallUH;
CpPaBHUBATh U YIOPSIIOYMBAThH pallMOHATBHBIE YHCIIA,;
BBITIOJIHATDh BBIUMCICHHUS C PALUMOHAIBHBIMU YHCJIAMH, COYETasl YCTHBIE H
NMMCbMEHHBIE TPUEMBI BEIYUCIICHUH, TPUMEHEHHUE KaJbKYJIATOPA;
UCIIOJb30BaTh TIOHATUA W YMEHHUS, CBSI3aHHBIE C MPOMOPLUHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMH B XOJ€ PELICHHUS MaTeMaTHYEeCKHX 3aJad U 3a7ad U3
CMEKHBIX TIPEIMETOB, BBIIIOJIHITH HECITI0XKHBIE PAKTUYECKUE PACUETHI.
BbINMyCKHUK MOJIYYUT BO3MOKHOCTD:!
MMO3HAKOMUTHCSI C TIO3UIIMOHHBIMM CHUCTEMaMU CYHUCJIEHUS C OCHOBAHUSIMHU,
OTJIIMYHBIMU OT 10;
yrIyOuTh W Pa3BUTh MPEJCTABICHUS O HATypaJIbHBIX YHCIIaX M CBOMCTBAxX
JETUMOCTH;
HAay4YuTbCS  HUCIOJB30BaTh MPUEMBI, PANMOHAIU3UPYIOUIME  BBIYHCICHUS,
MPUOOPECTH TPUBLIYKY KOHTPOJIUPOBATH BBIYMCIICHUS, BBIOMpAsT MOAXOASIIUIN
JUTSL CUTYyalllu CrocoO.
JIEVICTBUTEJIBHBIE YUCJIA
BpinyCKHUK Hay4YuTCS:
UCIIO0JIb30BaTh HaYaJIbHbIE MPEACTABICHUS O MHOXECTBE ICUCTBUTEILHBIX YHCENT,
BJIQJICTh MMOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSTh CTO B BBIUYUCIICHUSX.
BrIMyCKHUK TOJTYYUT BO3MOXKHOCTb:
pPa3BUTh MPEACTABICHHE O YKCIIE W YHUCIOBBIX CHUCTEMaxX OT HATYpPaJbHBIX 10
JNIEUCTBUTENIBHBIX YACEN; O POJIU BBIYMCIICHUN B YEIIOBEYECKOW MIPAKTHUKE;
pPa3BUTh U YTJIyOUTh 3HAHUS O JECITUYHOM 3amUCH JEHCTBUTEIBHBIX YHCET
(mepuoanYecKre U HeTIEPUOINIECKue Apodn).
N3MEPEHU A, ITPUBJIMOKEHM A, OLIEHKU

BbIlyCKHUK Hay4HTCS:
HCIIOJIB30BaTh B XO/I€ PELICHUS 3a1a4 JJIEMEHTAPHBIE IPEACTABICHHUS, CBA3aHHbIE



C HpI/I6J'II/I}K€HHBIMI/I SHAYCHUAMU BCIMYMH.

BBIITyCKHUK MOJyYUT BO3MOKHOCTB:

MONATh, YTO YHUCIIOBBIE JaHHBIE, KOTOPHIE HCIOJIB3YIOTCSA ISl XapAKTEPUCTUKH
O00BEKTOB OKPYKAIOIIETO MUPA, SIBJSIOTCS MPEUMYIIECTBEHHO MPUOIMKECHHBIMU,
YTO MO 3aMUCH MPUOIMKEHHBIX 3HAYCHUMN, COJIEPIKALINXCA B MH(POPMAIIMOHHBIX
MCTOYHHUKAX, MOXKHO CYAUTh O MOTPEUTHOCTH NMPUOIHKEHHUS;

HOHATH, YTO MOTPEIIHOCTh PE3yJIbTaTa BBIYMCIEHUHN JODKHA OBITh COM3MEpPUMa C
HOTPELIHOCTHIO UCXOIHBIX TaHHBIX.

AJITEBPANMYECKUE BbIPAKEHUA

BbIyCKHUK HAYy4YUTCS:

BJIQZIETh MOHATUSAMU «TOXKIECTBO», «TOXKJIECTBEHHOE MPeoOpa30BaHMUE», PEIIATh
3aJjauu, cojieprkalire OyKBeHHbIE JaHHbIe; padoTaTh ¢ (hopMyIaMu;

BBIIIOJIHATh MPEOOPa30BaHUS BBIPAXKEHUM, COJAEPKAIIMX CTENEHU C LEIbIMU
MOKa3aTeNsIMU U KBaJpaTHbIE KOPHHU;

BBIMOJHATh TOXKJIECTBEHHbIE MPeoOpa30BaHUSl PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJIEHAMH U aNre0panyecKuMu ApoOsIMu;

BBIIIOJIHATH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIH.

BBIITyCKHUK MOTYYUT BOBMOKHOCTB!
HAay4YUTHCSl  BBIIOJHATH MHOIOLIArOBBbIE MPEOOpPa30BaHUS  pPaLMOHAIBHBIX
BBIPAXKECHUI, MPUMEHSS IIUPOKUN HAOOP CIOCOOOB U MPUEMOB;
OPUMEHATH TOXKJIECTBEHHBIE MPeoOpa30oBaHus AJIs PELICHU 334a4 U3 Pa3InYHbIX
pa3zenoB Kypca (Hampumep, Uid HaxXOXKJIEHUs HauOOoJbLIEro/HauMEHbIIETO
3HAYEHHUS BBIPAXKECHUS).

YPABHEHUA

BrInmycKHUK Hay4HTCS:
pelmaTh OCHOBHBIE BHJBl PAlMOHAIBHBIX YPAaBHEHUN C OJHOM INEPEMEHHOM,
CUCTEMBI JIBYX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU;
IIOHUMATh YPaBHEHUE KaK BAXKHEHIIYI0 MAaTEMATUYECKYIO MOJEIb I ONMCAHHUS
U U3Y4YCHHUS Pa3HOOOPA3HBIX pEabHbIX CUTyallui, peliaTh TEKCTOBBIE 3aJayu
anreOpandyecKuM METOJIOM;
MPUMEHATh TpaduyecKre TMPEeACTABICHUS [UIsl HCCIEAOBAHUS ypaBHEHUH,
HCCIIEIOBAHUS U PEIICHUS CUCTEM YPABHEHUM C JBYMs IIEPEMEHHBIMU.
BBINMyCKHUK NOJIyYUT BO3MOKHOCT:
OBJIAJETh CIEUUAIBHBIMUA IIPUEMAMU PELICHUS YPABHEHUN U CUCTEM yPaBHEHUN;
YBEPEHHO MPHUMEHSTH anmapaT ypaBHEHUH Ui peuieHHs] pa3HOOOpa3HbIX 3a1ay
13 MAaTEMATUKH, CMEKHBIX IIPEAMETOB, IPAKTUKY;
OPUMEHSTh rpapuuecKue MpeACTaBICHUs ISl UCCIIEeI0BaHUs YPABHEHUM, CHCTEM

YpaBHEHUH, COJEpKAIINX OYKBEHHbIE KO3()PUIIMEHTHI.

HEPABEHCTBA

BrinyCkHUK HAy4YuTCS:
MOHUMAaTh M NPUMEHSATh TEPMHUHOJOTHUIO MW CHUMBOJHUKY, CBS3aHHBIE C
OTHOIIEHHEM HEPABEHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;
pelIaTh JUHEWHBbIE HEPABEHCTBA C OAHOM NMEPEMEHHOW M MX CUCTEMBI, PEIIATh
KBaJpaTHbIEC HEPABEHCTBA C ONMOPON Ha TrpaduuecKue mpeICTaBICHNUS;



NPUMEHSTH almapar HEPaBEHCTB MJS PELICHUS 3a7ad M3 Pa3iNyYHbIX pa3zielioB

Kypca.
BhINyCKHHK MOTYYUT BO3MOXHOCTh HAYUUTHCSI:

pa3sHOOOpa3HbIM NMPUEMAM J0Ka3aTeIbCTBA HEPABEHCTB;

YBEpEHHO TMPHUMEHATh amnmapaT HEPaBeHCTB Ul peIIeHUS pa3zHOOOpa3HBIX
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 CMEXHBIX IPEIMETOB, IPAKTHKH;

MPUMEHSTh TpaduvecKue MpeICTaBICHUS AJIs UCCIEA0BaHNs HEPABEHCTB, CUCTEM
HEPABEHCTB, COJIEPKALUX OYKBEHHBIE KOA(PDUITUCHTHI.

OCHOBHBIE ITOHATHS. YUCJIOBBIE ®YHKIIMU

BBITTyCKHUK HAYy4YUTCS:
MOHMMaTh M HCIOJb30BaTh (YHKIMOHAIBHBIC IOHATHSA W S3BIK (TEPMUHBI,
CHMBOJINYECKHE 0003HAUCHUSA);
CTpPOUTh TpadUKH AJIEMCHTApHBIX (YHKIHH, HCCIICIOBATh CBOMCTBA YHCIOBBIX
(GbyHKIIUH Ha OCHOBE M3YUYCHHS TTOBEJCHUS X IPadUKOB;
MOHUMAaTh (PYHKITMIO KaK BAXKHEHIITYI0 MAaTEMaTHYECKYIO MOJEIh IS OTMCAHUS
MIPOIIECCOB U SIBJICHUM OKPY’KAIOIIETO MHUPA, MPUMEHATh (DYHKIIMOHATBHBIA S3BIK
JUISL  ONMUCAaHWUS W  WCCIECNOBAHUS 3aBUCUMOCTEH MEXIy (PU3NYSCKUMHU
BEJIMYNHAMU.

BBIITyCKHHK MOJyYUT BO3MOKHOCTh HAYUNUTHCA:
IPOBOJIUTH HCCIIENIOBAaHUS, CBA3AHHBIE C M3YYEHHEM CBOWCTB (PyHKUHH, B TOM
YlClie C HCIOJIb30BAaHHEM KOMIIBIOTEpPA; HA OCHOBE TIpa(UKOB HM3yUYEHHBIX
(GyHKUMA ~ CTpouTh Oojee cloXHble Trpaduku  (KyCOYHO-33JaHHbIC, C
«BBIKOJIOTBIMIY TOYKaMHU U T. I1.);
MCIIOJIb30BaTh (YHKUHMOHAIbHBIE MPEACTABICHHUS W CBOMCTBA (YHKIMHA IS
pelIeHnsl MaTeEMaTUYECKUX 3a7]a4 U3 PAa3IMUHbIX Pa3JIejoB Kypca.

U1 CJIOBBIE ITOCJIEHJOBATEJIbBHOCTU

BpinyCKHUK Hay4YuTCS:
MMOHUMATh U UCIOJIb30BaTh S3bIK MOCJIEI0BATEIbHOCTEN (TEPMUHBI,
CHUMBOJINYECKHE 0003HAYEHUS); I
MPUMEHSATH (POPMYJIbI, CBSI3aHHBIE C ApUPMETUUECKON 1 T€OMETPUUECKON
MPOrpeccHil, U anmapar, COpMUPOBAHHBIN MpHU !
U3YYEHUH IPYTUX PA3AEIOB Kypca, K PEIICHUIO 33a4, B TOM YHCIIE C
KOHTEKCTOM M3 peajbHOU KU3HHU.

BBIIyCKHUK NOJIyYUT BO3MOKHOCTh HAYUYHUTHCS:
pemiaTh KOMOMHUPOBAHHBIE 3a/ladyd C NpUMEeHeHHueM GopMys MN-TO 4YieHa U
CyMMBI MEPBBIX I WICHOB apu(PMETHUYECKOM M Te€OMETPUYECKON MpOrpeccuii,
IPUMEHSIS IPU 3TOM annapaT YpaBHEHUN U HEPABEHCTB;
MOHUMATh apU(PMETUUYECKYI0 M TE€OMETPUYECKYIO MPOrpeccuu Kak (QyHKUUU
HaTypaJbHOTO apryMeHTa; CBS3bIBaTh AapU(PMETUYECKYI0 TPOrPECCUI0 C

JIMHEWHBIM POCTOM, TEOMETPUUECKYIO — C DIKCIIOHEHIIMATIBHBIM POCTOM.
OIINCATEJIbBHAA CTATUCTUKA

BbIITyCKHUK HAyYUTCSl UCHOJB30BaTh MPOCTEHIINE CIOCOOBI MPEACTABICHUS U

aHaJIn3a CTaTUCTHYCCKUX HAaHHBIX.

BBITTyCKHUK TMOJMYYUT BO3MOXKHOCTH TPUOOPECTH TIEPBOHAYAIBHBIN OIBIT

OpraHu3annuu c60pa JaHHBIX IIpHU IIPOBCACHHH OIIPpOCa O6IHGCTB€HHOFO MHCHHUA,



OCYIISCTBJIATh WX aHaJIM3, MPEJCTaBIATh PE3yJIbTaThl ONMpOca B BHJIC TaOJIUIIBI,
JTUarpaMMel.

CJIYYAMHBIE COBBITHUS U BEPOSITHOCTD

BBITTyCKHUK HayduTCS HAXOJIUTh OTHOCHTEIBHYIO YacTOTY W BEPOSTHOCTH
CITy4aifHOTO COOBITHSL.

BBITTyCKHUK ~ TTOJIy4UT BO3MOXKHOCTH TMPHOOPECTH  OMBIT  MPOBEICHUS
CIIy4alHBIX DJKCIIEPUMEHTOB, B TOM YHCJIE€, C TOMOIIBI0 KOMIBLIOTEPHOTO
MOJICIIUPOBAHUS, MHTEPIPETAIIUN UX PE3YIIHTATOB.

KOMBHMHATOPUKA

BrITTyCKHUK HayduTCs pemaTh KOMOMHATOPHBIC 3aa9i Ha HAXOXKICHHUE YHCIIa
00BEKTOB WM KOMOMHAIIUH.

BEITTYyCKHUK TIOJIyYHT BO3MOXXKHOCTh HAYYUTHCS HEKOTOPBIM CICIIHAIBHBIM
npuéMaM pelreHruss KOMOMHATOPHBIX 3a/1ad.
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