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IHosicHUuTEbHASA 3aNIMCKA

VYueOHblii Kypc «BeposSTHOCTh W CTaTHUCTHKa» 0a30BOr0 YpPOBHS SIBISIETCS NPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOr0O ypoOBHS OCHOBHOHM IKoJbl. Kypc mpenHasHaueH
s (GOPMUPOBAHUSA Yy OOYYAIOIIUXCS CTAaTHCTHYECKOW KyJNbTYphl W TOHUMAHHS pPOJH TEOPHH
BEPOATHOCTEM KaK MaTeMaTHMYeCKOTO HHCTPYMEHTa Uil W3YUYEHHs CIydyalHBIX COOBITUN, BEIMYUH U
npoueccoB. [lpu wu3ydeHun Kypca oOOramaroTcsi MpeicTaBieHUs] OOydaloumxcs O MeTolax
UCCIIEIOBaHMs U3MEHUYMBOTO MHpA, Pa3BUBAETCS MOHUMAaHUE 3HAYUMOCTH M OOLIHOCTH MaTeMaTUYECKUX
METOJIOB MO3HAHUS KaK HEOTHEMJIEMOI YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copep:xkaHue Kypca HAIpaBJIEHO Ha 3aKpeIUICHHE 3HAHWM, MOJIY4YEHHBIX NpPU HU3YYEHHH Kypca
OCHOBHOM LIKOJIbI U Ha Pa3BUTHUE MPEACTABICHUHN O CIy4yallHbIX BEJIMUUHAX U B3aUMOCBSA3SIX MEXI1Yy HUMU
Ha BaXKHBIX IMpPUMEpaAx, CIOKEThl KOTOPBIX MOYEPIHYTHI W3 OKpyXkKarolero mupa. B pesynprate y
oOydaromuxcsi TOMKHO C(HOPMUPOBATHCS TPEACTAaBICHHE O Hauboyee yHmoTpeOUTENbHBIX U OOLIUX
MaTEeMaTHYECKUX MOJENSX, MCIOIb3yEeMbIX NJIsl OMHCAHHUS AHTPOTIOMETPUYECKUX U JAeMOrpaduuecKux
BEJIMYMH, TMOTPEUIHOCTEH B pa3jIMYHOTO poJa H3MEPEHHUAX, UIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLECCOB B OOIIECTBE.

B cooTBercTBUMM € yKa3zaHHBIMH LEISIMH B CTPYKType YyuyeOHoro kypca «BeposTHOCTH
CTaTUCTHKA» CpeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJEJIEHBI CIEAYIOIINE OCHOBHBIE COAEpKATEIbHBIC
muHuK: «CiydaifHbie COOBITHS i BEPOSITHOCTHY, «CITydaiiHble BETUYHHBI ¥ 3aKOH OOJIBIITUX YUCEID).

BaxHyro 4acTh Kypca 3aHUMAET U3YUYCHHE T€OMETPHUECKOTO M OMHOMHAIBLHOTO paclpeiesieHuil u
3HAKOMCTBO C MX HETPEPHIBHBIMU aHAJIOTAMH — ITOKA3aTeJIbHBIM U HOPMAJIbHBIM Paclpe/IeICHUMH.

Conepxanne muaun «CllydaliHble COOBITHS U BEPOSITHOCTHY CIIY)KHT OCHOBOW AJisi ()OPMUPOBAHUS
MIpPEJICTAaBICHUI O pacrpeaeeHuH BEepOsITHOCTEH MeXAy 3HAUCHUSIMH CITy4alHbIX BEIHUYMH, a TaKXkKe 3Ta
JUHUSA HeoOXoauMma Kak 0a3a Ui M3yYeHHs] 3aKOHa OOJIBIIMX 4YHceNl — (PYyHIaMEHTAJIBHOTO 3aKOHa,
JEHCTBYIONIEro B MPHUPOJAE U OOIIECTBE M MMEIOIIEro MareMaTudeckyro (opmanuzanuio. CaM 3aKoH
OOJBIIUX YHCEN TMpeajgaraeTcsi B O3HAKOMHUTEIbHOM ¢opMe ¢ MHUHHUMAJIbHBIM MCIIOIb30BAHUEM
MaTeMaTH4eCKoro opMaan3ma.

Tembl, CBs3aHHBIE C HEMNPEPHIBHBIMHA CIy9alHBIMH BEIMYWHAMH, AaKICHTUPYIOT BHHMAHHE
oOyJaromuxcsi Ha OMUCAHUHM M M3YyYEHUU CIIYYalHBIX SIBICHUN C MOMOIIBIO HEMPEPHIBHBIX (YHKITHIL.
OcHOBHOE BHUMAaHHE VYACNSETCS MOKAa3aTeIbHOMY M HOPMAJIbHOMY paclpeleleHUusiM, IMpU 3TOM
MpeJinoiaraeTcs 03HaKOMUTENBHOE U3yUeHUe MaTepuana 0e3 J10Ka3aTelbCTB MPUMEHIEMbIX (DaKTOB.

OO111ee YyuCII0 YacoB, OTBEJICHHBIX JIJIS U3YUYEHHS yueOHOro Kypca « BeposTHOCTh M CTaTUCTHKAY —
68 yacoB: B 10 kmacce — 34uaca (luwac B Hememwo), B 11 kmacce — 34uaca (I uyac
B HEJICJIO).

IIpeaMeTHbIE pe3yabTaThl

K konmy oOyuenuss B 10 kiacce OOydYaromuiicss TONYyYUT CIEAYIOIIME TpPEIMETHBIC
pe3yIbTaThl:UNTATh U CTPOUTH TAOJIUIIBI U TUATrPAMMBI;
. ONEpPUPOBATh MOHATHAMM: CpelHee apupMeTHdecKoe, MeauaHa, HauOoubliee, HaMMEHBIIEe
3Ha4YeHue, pa3Max MacCuBa YUCIIOBBIX JJaHHBIX;
. ONIEPUPOBATH MOHATUAMU: CIyYaWHBIA SKCIIEPUMEHT (OIBIT) U CIy4ailHOE COOBITHE, FTIEMEHTApHOE
cOObITHE (PJIEMEHTapHbIM HCXOA) CIy4yailHOrO OIBbITAa, HAXOAWTh BEPOSTHOCTH B OIBITaX C
PaBHOBO3MOKHBIMU CIIyYaHBIMM COOBITUSIMH, HaXOAWTh M CPABHUBAThb BEPOSTHOCTU COOBITHH B
U3YyYEHHBIX CIy4YalHBIX SKCIIEPUMEHTAX;
. HaXOAUTh U (HPOPMYITUPOBATh COOBITUS: TIepeceyeHre U 00beMHEHUE TaHHBIX COOBITHH, COOBITHE,
MIPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO, TOJIBb30BaThCS AMAarpamMmaMu Dijepa U (OpMyJION CIOKEHUS
BEPOSTHOCTEH MPH PELICHUHU 3aj1ay;
. OIIEpPUPOBATH MOHATUSAMU: YCIOBHAsI BEPOATHOCTh, HE3aBUCUMBIE COOBITHSI, HAXOJUTh BEPOSITHOCTU
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C MOMOLIBIO IMpaBuJia YMHOXKCHUSA, C TIOMOIIIBIO ACPCBA CHy‘I&fIHOFO OIIBbITA,
. PUMEHATH KOMOMHATOPHOE MPABUIJIO YMHOKEHUS TIPU PEIICHUH 3a/1a4;
° OINCPpHUPOBATH IMOHATHUAMHU: HCIIBITAHUC, HC3aBUCUMBIC HCIIBITAHUA, CCPUA HCHBITaHHfI, ycCnex u
HCyJda4a, HaXOAUTb BCPOATHOCTHU COGLITHﬁ B CCpHUHU HC3aBUCUMBIX HUCIBITAHUHU A0 TICpBOro Yycrcexa,
HaxOJIUTh BEPOSTHOCTHU COOBITHI B cepur UcTibITaHu beprym;
. OIEpPUPOBATH MOHSITUAMU: CITy4aiiHast BEIMUMHA, pacIipe/IeieHHe BEpOSTHOCTEH, AuarpaMMa pacrpeiesieHusI.

K koHmy o0yuenus B 11 kiacce oOydYaromuiics TOJYYUT CIEAYIONIAE TIPEIMETHBIE
pe3yNbTaThl:UNTaTh U CTPOUTH TAOJIUIIBI U IUArPAMMBI;

. CpaBHUBATh BEPOSITHOCTH 3HAUYEHUHN CIIydallHON BENUYMHBI MO PACIPEAETICHUIO WX C MTOMOIIBIO
Iuarpamm;
. OMEepUpPOBaTh MOHSATUEM MATEMATUUYECKOTO OXHUAAHUS, MPUBOJUTH MPUMEPHI, KaK MPUMEHSIETCS

MATEMATHYCCKOC OXHMIAAHHC CJIy‘-I&fIHOfI BCJIMYHUHBI HAXOAUTb MATCMATUYCCKOC OXUIAAHUC TIO JAHHOMY

pacnpeiesIeHuIO;
. MMETh NPEJCTABICHUE O 3aKOHE OOJIBIINX YHCET;
. MMETh IPEJCTaBICHNE O HOPMaJIbHOM paclpeaesieHUH.

Conep:xxkanue o0yuenus B 10 kiacce

[IpencraBneHne JaHHBIX C MOMOLIbIO TabmuIi U auarpamm. CpenHee apudmernyeckoe, MeanuaHa,
HauOoJiplllee ¥ HaWMEHbIIEe 3HAYEHUS, pa3Max, TUCHEPCHs M CTaHIApTHOE OTKJIOHEHHE YHCIIOBBIX
HaOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEHTapHbIe COOBITHS (MCXOJBI).
BepositHOCT cimyuaiitHOTO cOOBITHSA. BM30CTh 4acTOTHI U BEpOATHOCTH COOBITHI. CiydaliHbIE OIBITHI C
PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTApHbIMH  COOBITHSIMH.  BeposTHocTM  cOOBITUH B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Onepauuu Haj COOBITUSIMU: TE€peceyeHue, OObEIUHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyia cioKeHUs1 BEPOATHOCTEM.

VYcnoBHas BEpOSTHOCTb. Y MHOKEHHE BEPOSATHOCTEN. JlepeBo ciryyaliHOro sKkcnepuMenTa. Gopmyna
MOJTHOHU BeposiTHOCTU. He3aBucumbie COOBITHS.

KomOunatopHoe mnpaBuwio ymHOxeHus. IlepectranoBku u Qaxkrtopuan. Yuciao codeTaHHi.
Tpeyronbuauk INackans. @opmyna buaoma HeroToHa.

bunapubIii ciyualiHBIN ONBIT (MCTIBITAHUE), YCIeX W Heyaava. HesaBucumele uctbiTanus. Cepust
HE3aBUCUMBIX UCIIBITAHHI 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX UCTIBITaHUN bepHyuin.

Cnyuaiinas BenuuuHa. Pacnpepnenenue BeposiTHocTel. Jmarpamma pacnpenenenus. [Ipumepsr
pacnpeziesieHui, B TOM YHCIIe, FEOMETPUUECKoe M OMHOMHAIIBHOE.

Coaepsxanue o0yuenns B 11 kinacce

[ToBropenue. CiydaiiHble ONBITHI U BEPOATHOCTH CIIy4alHBIX COOBITHH. Cepuu HE3aBUCHMBIX
HCTIBITAHUM.

UucnoBble XapaKTEpUCTUKH CIyYalHBIX BEIUYHMH: MaTeMAaTU4YECKOE OXUAAHME, IUCHEPCHA H
CTaHapTHOE OTKJIOHEHUE. [IpruMeprl NpUMEHEHNST MATEMAaTHYECKOTO OKHUIAaHUs, B TOM YUCIIE B 3aJa4ax
W3 TIOBCEIHEBHOW KM3HM. MareMaThdeckoe OXXUJaHWe OWHApHOW  CIIydailHOWM  BEJIIMYWHBI.
MatemaTnueckoe OKUIAHUE CYMMBI CIIy4alHBIX BEJIMYUH. MaTeMaTudeckoe OXHUIAHUE U IUCHEPCHS
reOMETPUUECKOr0 U OMHOMHUAIBHOTO PacIIpeIeICHUN.

3akoH OOJBIIMX YHCET U €r0 POJIb B HayKe, MPUpo/e U o0IecTBe. BEIOOpOUHBI METO T HCCIIeTOBAaHUH.

IIpumepbl HeNpepbIBHBIX Clay4yailHbIX BeaMuuH. [IoHATHE O IIIOTHOCTH pacmpereneHus. 3aaadw,
IIPUBOJISLINE K HOPMAJILHOMY pactipeseneHuto. IlonaTue o HopMaabHOM pacnpeaeneHuu.



TeMaTuyeckoe MJIAHMPOBAHUE

10 knacc
Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ocnoenoe cooeprcanue
n/n (memuwt) Kypca yacoe odyuarwuxcsa
1 |IIpencraBieHue JaHHBIX 4 [IpencraBnenne naHHBIX ¢ MOMOIIBIO Tabnui | 3BjaekaTs uWHOpMAUMIO #W3 TaOnWIl W JAWarpamw,
U OlrcaTelbHast u nuarpamm. CpeaHee apumeTHieckoe, HCMOJIB30BATh TAaOMUIBl U JAUAarpaMMbl JUIsl TIPEACTaBICHUS
CTaTHCTHKA MearaHa, Haubosblllee 1 HauMEHbIIee CTAaTUCTUYECKUX JTAHHBIX.
3HA4YEHUs, pa3Max, Jucrepcus, crauaaptaoe | HaxoauThb onucarenbHble XapaKTePUCTUKU JaHHBIX.
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB BoiaBuraTh, KpUTHKOBATH TMIIOTE3bI O XapaKkTepe
CIy4aitHON U3MEHUYMBOCTH M ONpeesiomux e€ Gpakropax
2 |CnyyvaiiHble ONIBITHI U 3 CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U Bb1eJsiTh HAa IPUMeEPaXx CilydaiiHble COOBITHS B ONMCAaHHOM
Cly4aliHbIE COOBITHSI, CiIy4daliHbIE COOBITHS. DJIeMEHTapHbBIC CJIIy4aifHOM OTIBITE.
OTIBITHI coObITus (Mcxozsl). BeposiTHOCT ®opMyJIMPOBATh YCIOBUS MTPOBEIEHUS CIIYUallHOTO OIBITA.
C PaBHOBO3MOXHBIMHU ciy4yaitHOTO cOoOBITHS. BeposiTHOCTH Haxoauth  BeposSTHOCTH  COOBITHH B OMBITaX  C
3JIeMEHTapHBIMU COOBITHIA B OIIBITAX C PABHOBO3MOXHBIMU PaBHOBO3MOKHBIMH HCXOJIaMH.
UCXO0JIaMU dJIEMEHTapHBIMU cOOBITUsIMU. [IpakTrueckas |MoaeaupoBaTh OTIBITHI c PaBHOBO3MOXKHBIMU
pabota AJIEMEHTapHBIMU
UCXOJAaMH B XOJI€ IPAKTHYECKON pabOThI
3 |Onepanuu Hax 3 Omneparyu HajJ COOBITUSIMU: TIEPECEUCHUE, Hcnonb3oBath quarpammsl Jilliepa U CIOBECHOE ONMCAHUE
COOBITHUSIMH, CTIOKCHHE 00beTMHEeHNE COOBITHI, TPOTUBOIIOJIOKHBIE | COOBITUH NJIs1 POPMYITMPOBKH W M300paKeHUsT 00BEAMHEHUS
BEPOSATHOCTEM coObITus. Jlmarpammel Diinepa. Dopmyna Y TIEPECEUCHUSI COOBITHH.
CJIOKEHHSI BEPOSITHOCTEH Pemats 3anauu ¢ ucnosb30BaHueM (HOPMYIIBI CIIOKEHUS
BEPOSATHOCTEM
4 |YcnoBHas BEpOSITHOCTD, 6 VYcnoBHas BEpOSITHOCTb. Y MHOYKEHHUE Pemarts 3a1ayM Ha HaXOX/JAECHUE BEPOSTHOCTEH COOBITUH, B
ZIEPEBO CIIy4aitHOTO BEPOATHOCTEN. JlepeBO CilydyaiiHOro TOM YHUCJE YCIOBHBIX C IIOMOUIBIO JIEpeBa CIIy4aillHOTO
ombiTa, hopMyna MOTHON sKcniepuMeHnTa. Popmyria MoJIHON OIIBITA.
BEPOATHOCTH u BeposTHOCTH. HezaBucumMble cOOBITUS OmnpeaensiTh HE3aBUCUMOCTb COOBITHI 1O hOpMyJIe U IO
HE3aBHCHUMOCTb COOBITUI OpraHHU3aIUK CITy4YaifHOTO OIbITA
5 |DnemeHThI 4 KoMOuHaTopHOE ITpaBUIO0 YMHOKCHHUS. Hcnonb30BaTh MNPaBWIO YMHOXEHUSA ISl TEPEUUCIICHUS
KOMOWHATOPHUKH [TepectanoBku u akropuan. Yucmo COOBITHH B CITy4allHOM OTIBITE.

coueranuii. TpeyronbHuk Ilackais.

Ioab3oBaThes Gpopmynoit u TpeyroasHukoM [ackans ams




Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ocnoenoe cooeprcanue
n/n (memuwt) Kypca yacoe odyuarwuxcsa
®opmyna bunoma HeroToHa ONPEAEIICHUS YHUCIIa COYETAHUIN
6 |Cepun 3 bunapHbIi ciiyyaliHbIi ONBIT (McTIbITaHue), |Pa30uBaTh  CIOKHBIE OKCIEPUMEHTHI Ha  OTHEIbHBIC
Moce0BaTEIbHBIX ycnex u HeyJada. HezaBucHMbIe UCTIBITAHUS. | UCTIBITAHUS.
UCTIBITAaHUI Cepust HE3aBUCUMBIX UCIIBITAHUM /10 epBoro |QOcBanBaTh MOHATHS: HCIBITAHUE, CEPHUs HE3aBHUCHMBIX
ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAaHUI WCIIBITAHUM.
Bepuymnu. [Ipaktnueckas padora ¢ IIpuBOoAMTHL NPUMeEPBI CEPUI HE3aBUCUMBIX UCIIBITAHUN.
UCIIOJIb30BAaHUEM IJIEKTPOHHBIX TaOIHUI] Pemarts 3agaumM Ha TOUCK BEPOATHOCTEH COOBITHI B cepuu
UCIBITAHUN 0 TMEpPBOro yclexa M B CEpUSX HUCHBITAHUHN
bepnysnu.
HN3yuaTh B X0/1€ MPAKTHYECKOM PadOThI C UCIIOJIb30BAHUEM
3JICKTPOHHBIX TAOJINIl BEPOSTHOCTH COOBITHI B CEPUSIX
HE3aBUCUMBIX UCTIBITAHUN
7 | Cny4aiiHble BEIMYUHBI U 6 Crnyualinas BeJIMUYUHA. OcBauBatsp NMOHATHSA: CllyvaiiHas BEIINYUHA,
pacnpeneneHus Pacnipenenenue BeposiTHOCTEN. pacmpenenenue, Ta0nMLIa — paclpeleNieHus, Jauarpamma
Huarpamma pacrnpeaenenusi. Cymma u pacnpeneseHusl.
MPOU3BE/ICHUE CITyYallHbIX BETMYUH. I[IpuBoauTL mnNpUMepbI pacrpeaeseHuil, B TOM 4HCIE
[Tpumepsl pacnpesesieHuit, B TOM YHCIIe FeOMETPUYECKOTO M OMHOMHAIIBHOTO.
reOMEeTPUUYECKOe U OMHOMHAIIEHOE CpaBHHBAaTh pacrpe/esieHus CIIy4aiHbIX BETUYHH
Haxoauth 3HauyeHHs CyMMBl U TPOU3BEACHUS CITydyalHBIX
BEITUYMH.
CTpouTh 1 pacno3HaBaTh Fr€OMETPUUECKOE U
OMHOMMAJILHOE pacrpeesieHue
8 |O06o00menue u 5 OnucarenbHas CTaTUCTHKA. I[HoBTOPATH N3yYEHHOE U BBICTPANBATH CUCTEMY 3HAHUI
cHUcTeMaTu3alus 3HaHUI CityyaliHbI€ OIBITHI U BEPOSITHOCTH
CIy4JalHbIX cOOBITHI. Onepanun HaJ
COOBITHUSAMH. DIIEMEHTHl KOMOWHATOPHKH,
CEpUU HE3aBUCHUMBIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 kaace

Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ocnoenoe cooeprcanue
n/n (memuwt) Kypca yacoe odyuarwuxcsa
1 |IloBTOpEeHME 4 [ToTopenue. Ciay4dailHble ONBITHI U IHoBTOPATH N3YyUECHHOE
BEPOSITHOCTH CITy9alHBIX COObITHI. Cepun
HE3aBHCHUMBIX UCIIBITAHUN
2 |Maremarudeckoe 4 [IpumMepsl npuMeHEeHHs] MAaTEMaTHYECKOTO OcBanBaTh MOHATHE MATEMATUYECKOTO OXKUIAHUSI.
0’KMJIaHHE CIIy4alHOU OKHJaHMs (CTpaxoBaHUE, JOTEPES). IIpuBonuTs ¥ 00CyXkAaTh  INpUMEPHl  NPUMEHEHUS
BEJIMYUHBI MaremaTHuecKkoe 0XKHUJTAHHE CyMMBbI MaTE€MaTUYeCKOro OKUJIaHUS. BBIYUCIATH MaTeMaThyeckoe
CIIy4alHBIX BeJIMYMH. MaTemaTtudyeckoe OXKUJAHUE.
OKHJJaHNE TEOMETPUUECKOT0 U Hcnonb3oBaTh MOHATHE MAaTEMAaTUYECKOTO OXHUAAHUS U €r0
OMHOMHAIBHOTO pacIpeaeICHUN CBOICTBA MPHU PELICHUHM 3a]1a4.
Haxoauth 10 wu3BecTHBIM (opMmynaM MaTeMaTHYeCKOe
OKHJJaHNE CYMMBI CITy4ailHbIX BETUYHH.
HaxoauTth 1o u3BecTHBIM (HOpPMYyITaM MaTeMaTHIECKHE
O’KHMJIaHUSI CITyYalHBIX BEJIMYHMH, UMEIOIINX F€OMETPUUYECKOE
¥ OMHOMHUAJIBHOE pacIipeieIeHUs
3 | Hucnepcus u 4 Hucniepcusi W cTaHgapTHOE OTKJIOHEHUE. | OcBauBaTh MOHSTHUS: JUCIEPCHUs, CTAHIAPTHOE OTKJIOHEHUE
CTaHJIApTHOE OTKJIIOHEHUE Hucnepcun reOMETPUYECKOTO U | CIIy4YaiiHOUM BEJIUMYUHBI.
CITy4aifHOM BEJIMYUHBI OMHOMHUATIBLHOTO pacrpeeseHusl. HaxoauTtpb nucnepcuio 1o pacnpeieieHuro.
[TpakTrueckast paboTa ¢ UCIOJIb30BAHUEM HaxoauTthb 1o u3BecTHbIM (popMysiaM TUCHIEPCUIO
AEKTPOHHBIX TaOJIHIIL F€OMETPUUYECKOTO M OMHOMHAJILHOTO PacHpeieIeHNs, B TOM
YHCIIe B X0 MIPAKTUYECKON PabOTHI C HCIIOIb30BAaHUEM
AIIEKTPOHHBIX TAOJIHUIL
4 |3aKk0H OOJIBIINX YKCE 4 3akoH OonbmMX yucenl. BeIOOpouHbI MeTO1| 3 HAKOMHUTBCSI C BBIOOPOYHBIM METOJOM HCCIECIOBAHUS
UCCJIETOBAHUM. COBOKYITHOCTH JJaHHBIX.
[TpakTrueckast paboTa ¢ UCIOJIIb30BAaHUEM H3yuathb B X0/1€ MpakTU4YeCKO pabOThI C UCTIONb30BAaHUEM
AJICKTPOHHBIX TAOJIHII AJICKTPOHHBIX TAOJIUIl TPUMEHEHNE BHIOOPOYHOTO METO1a
UCCJIEIOBAHUS
5 |HemnpepsiBHble 2+2 [IpuMepsl HENPEPBIBHBIX CIIy4alHbIX OcBauBaTh TNOHATHUS: HENPEpBIBHAS ClydaliHas BEIMYMHA,




Ne | Haumenoeanue pazoena | Konuuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ocnoenoe cooeprcanue
n/n (memuwt) Kypca yacoe odyuarwuxcsa
CITyYaifHbIE BEIIMYUHBI BennurH. OyHKIUS I0THOCTH HENPEepBIBHOE  pacmpeneneHue,  (QyHKOUS  TUIOTHOCTH
(pacnpenenenus). pacnpenenenus. PaBHomepHoe BEPOSATHOCTH, HOPMaJIbHOE pacIpeeseHue.
HopmanbsHoe pacnpenesieHle u ero CBOMcTBa IIpuBOoAUTHL MpUMeEPHI HENPEPHIBHBIX CIyYalHBIX BEJIWYMH,
pacnpeneneHnue 3amaud, MOPUBOAAIIME K  HOPMaJIbHOMY |3a]ad, MPUBOIALINX K HOPMAJIbHOMY PacCIpeleleHHIO.
pactipenenenuo. DyHkuus wWIOTHOCTH U | HaXoauTh BEpOSITHOCTH COOBITUH 11O TaHHOU (DYHKITUH
CBOMCTBA HOPMAJILHOTO PACTIPE/ICIICHUSI. IJIOTHOCTH, B TOM YKCJIE PABHOMEPHOI'O pacipeiesieHus,
[IpakTudeckas paboTa ¢ HCIOIH30BAHUEM YHUCIIOBBIC XapaKTEPUCTHKN HOPMAITBHOTO PaCIpeieTICHHS 110
AIIEKTPOHHBIX TaOJIHIL U3BECTHBIM (popMyIiam.
Beigeasitb 1O ONMCAaHUIO  CIOYy4YalHBIE  BEJIUYMHBI,
pacrpeeli€HHbIe IO HOPMAIbHOMY 3aKOHY.
Pemare 3a1aun, CBsI3aHHBIE C IPUMEHEHUEM CBOMCTB
HOpPMAaJILHOTO paclpeaeseH i, B TOM YUCIIe ¢
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TAOJIHUIL
6 |IloBTrOopenue, o0o0IIEHNE 14 [IpencraBnenne JaHHBIX ¢ MOMOIIBIO Tabauil | [IOBTOPSTH H3ydeHHOE U BHICTpaNBaTh CUCTEMY 3HaHUH
U CHCTEMAaTU3aIHS U IMarpaMM, ONucaTeIbHas CTATUCTHKA,
3HAHUU OTIBITHI C PABHOBO3MOKHBIMU
DJIEMEHTAPHBIMU COOBITUSMU, BEIYUCIICHHE
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopmyn u rpadUUECKIX METOI0B
(koopauHaTHas mpsAMas, IepeBo, TuarpaMmma
Diinepa), cydaiiHble BETUIUHBI U
pacnpenenenus, MaTeMaTHueCcKoe OXKUTaHNue
CIIy4allHO! BEIUYMHBI
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




IToypouyHoe mu1aHMpOBaHUe
10 kaacc

Ne ypoka

Tema ypoka

Tema 1. IIpeacraB/ieHue TaHHBIX U ONMCATEILHAS CTATHCTUKA (4 4.)

Ypox 1 [IpencraBnenre TaHHBIX C IIOMOIILIO TAOIHI] ¥ TUArPAMM

VYpok 2 Cpennee apudmeTnyeckoe, MeruaHa, HanOObIIee M HAMMEHBITIEE 3HAUSHUS, pa3Max,
TUCTIEPCHs, CTAHJITAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Ypok 3 Cpennee apudmeTnueckoe, MeIuaHa, HanOOJbIIee U HAUMEHbBIIIEe 3HAYCHMSI, pa3Max,
TUCTIEPCHs, CTAHJIAPTHOE OTKJIOHEHHUE YHCIOBBIX HAOOPOB

Ypok 4 Cpennee apudmeTnyeckoe, MeruaHa, HanOObIIIee M HAMMEHBITIEE 3HAUSHUs, pa3Max,
JTUCTIepCHsl, CTAaHIaPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB
Tema 2. CiryyaiiHble ONIBITHI U CIy4YailHbIE COOBITHS, ONBITHI
¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH HcxoaamMi (3 4.)

Ypok 5 CrnyuyaliHbpIe SKCIIEPUMEHTHI (OTIBITHI) U CITy9aliHbIe COOBITHS. DIIeMEHTapHbBIE COOBITHUS
(MCcXOIbI)

Ypok 6 BeposiTHOCTB citydaitHOTO COOBITHS. BeposTHOCTH COOBITHI B OMBITaX ¢ PABHOBO3MOXXHBIMH
3JIEeMEHTapPHBIMU COOBITUSMHU

Ypoxk 7 BepositHocTh ciywaitHoro coOwrTus. [IpakTuyeckas padora
Tema 3. Onepanun HajJ COOBITUAMMU, CJI0KeHHEe BeposiTHOCTEl (3 4.)

Ypoxk 8 Onepanuu Haj COOBITUSMU: TIepeceveHre, 00bETMHEHNE COOBITUIM, TIPOTHUBOIIOIOKHBIS
coObITHs. lnarpammsl Ditnepa

Ypok 9 Orneparuy HaJ, COOBITUSIMU: TIEpECEUCHHE, 00hETMHECHUE COOBITHH, IPOTHUBOTIOIOKHBIC
coObITHs. JlnarpamMmmel Diiniepa

VYpok 10 | ®opmyna clokeHUsI BEpOATHOCTEN
Tema 4. Ycii0BHAasi BepOSITHOCTD, /IepPeBO CJIy4aifHOro onbITa, GopmMy.Jia NOJIHOMI
BEPOSITHOCTH U HE3aBHCUMOCTh cOObITHH (6 4.)

VYpok 11 | YcnoBHas BEpoSTHOCTh. Y MHOXKEHHE BEPOATHOCTEN. JlepeBo cilydaliHOro 3KCIIEpUMEHTa

VYpok 12 | YcinoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSATHOCTEN. [[epeBo ciydailHOTO SKCIIEpUMEHTa

VYpok 13 | YcinoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSATHOCTEN. [[epeBo ciydailHOTO SKCIIEpUMEHTA

VYpok 14 | ®dopmyiia OJIHOM BEPOSTHOCTH

Ypok 15 | ®opmyia monHOM BeposITHOCTH. He3aBucumbie COOBITHS

Ypok 16 | KonmpoavHnas paboma
Tema 5. JjieMeHTHI KOMOMHATOPUKH (4 4.)

Ypok 17 | KomOuHaTOpHOE MPAaBUIIO YMHOKEHUS

VYpoxk 18 | IlepectaHoBKM U pakTOpHAT

Ypok 19 | Uucno coueranuii

Ypok 20 | Tpeyronpauk [lackans. ®opmyna 6unoma HetoToHa
Tema 6. Cepun nmociaeaoBaTeIbHbIX HCNbITAHUM (3 4.)

VYpok 21 | bunapHsIii ciydaifHbIN OTIBIT (MCIIBITAHKE), YCIIEX U Heyaavya. He3aBucuMple UCTIBITAaHUSI.
Cepus HE3aBUCUMBIX UCIIBITAHUM J10 IEPBOTO yCIiexa

VYpok 22 | Cepus He3aBUCUMBIX UCIIBITaHUN bepHym

VYpok 23 | Cepust He3aBUCUMBIX UcTIbITaHUH. [IpakTHdeckas paboTa ¢ HCIIOIB30BAHNUEM JIEKTPOHHBIX
TaOJINII
Tema 7. Ciryuaiinble BeJJMYMHbI M pacnpeaeaenus (6 4.)

Vpok 24 | Cny4daitHas BeIM4YMHA

Ypok 25

Pacnipenenenue BeposaTHOCTEN. JluarpaMMa pacupeaeiieHus
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Ne ypoka Tema ypoka

Ypok 26 | CyMMa U IpOU3BEIEHUE CIyYalHbIX BEJIMUYUH

VYpok 27 | CyMMa v IpOU3BEACHUE CITYyUYaHBIX BEIMYHH

Ypok 28 | [IpumMepsl pactipeie/ieHHid, B TOM YUCJIE T€OMETPUIECKOE U OMHOMHUATILHOE

Ypok 29 | IIpumepsl pactipeie/ieHHid, B TOM YUCJIE T€OMETPUIECKOE U OMHOMHUATILHOE
Tema 8. O6001IeHue U cucTeMaTH3anus 3HAHUH (5 4.)

VYpok 30 | [ToBTOpeHue, 0000IICHNE U CHCTEMAaTU3aINs 3HAHHIMA

Ypok 31 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIMs 3HAHUH

VYpok 32 | Umoecosas konmpoavuas paboma

Ypok 33 | [loBTOpeHue, 0000IMIeHNEe U CUCTEMAaTH3aIus 3SHAHUI

VYpok 34 | [ToBTOpeHue, 0000IICHNE U CHCTeMAaTU3alNs 3HAHHMA
OBIIEE KOJIMYECTBO YPOKOB I10 ITPOIT'PAMME: 34,
U3 HUX YPOKOB, OTBE/ICHHBIX HA KOHTPOJIbHBIE PA0OTHI — 2

11 kaace

Ne ypoka Tema ypoka
Tema 1. IloBTOpenue (4 4.)

VYpok 1 [ToBTOpenue, o0o0IIeHne, cucteMaTu3anys 3HaHui. CirydaiiHbIe OTBITH M BEPOSTHOCTH
ciy4daitHbIX coObITHI. Cepun HE3aBUCUMBIX UCTIBITAHHI

VYpok 2 [ToBTOpenue, 0600IIeHNE, cCUCTeMaTH3anusl 3HaHnii. CirydaifHbIe ONBITHI U BEPOSITHOCTH
ciy4daiiHbIX coObITHI. Cepun HE3aBUCUMBIX UCTIBITAHHI

VYpok 3 [ToBTOpenue, o0o0IIeHNe, cucTeMaTn3alys 3HaHui. CirydaiiHbIe ONBITH M BEPOSTHOCTH
cirydaitHbIX coObITHI. Cepur He3aBUCUMBIX HCIIBITAHHUMA

Ypok 4 [ToBTOpenue, o0o0IIeHne, cucteMaTu3aiys 3HaHui. CirydaiiHbIe OMBITH M BEPOSTHOCTH
ciy4daiiHbIX coObITHI. Cepun HE3aBUCUMBIX UCTIBITAHHI
Tema 2. MartemaTnueckoe OkuJaaHue CJaIyq4aiiHOW BeJTMUYMHBI (4 4.)

Ypok 5 [Tpumeps! MpUMEHEHHSI MATEMAaTHYECKOTO OKUJIaHUA (CTpaxoBaHUE, JOTEepes)

Ypok 6 MareMaTnyeckoe 0KMIaHUE CyMMBI CIIy4alHbIX BEJIMYUH

Ypok 7 MareMaTHYeCKOe 0KUIaHuE T€OMETPUIECKOTO 1 OMHOMHUAILHOTO pacipeeeHUN

VYpoxk 8 MareMaTnueckoe 0’KHIaHHE TeOMETPHUIECKOTO 1 OMHOMHAIIBHOTO pacipeaesieHui
Tema 3. Jlucnepcusi u cTaHAAPTHOE OTKJIOHEHHE CJIYYailHON BeJIUYUHBI (4 4.)

Ypok 9 Jucnepcus U CTaHIapTHOE OTKJIOHEHUE

VYpok 10 | [lucnepcus u cTaHAAPTHOE OTKIIOHEHUE

Ypoxk 11 Jlucriepcuu reoMeTpruYecKoro 1 OMHOMHAIBHOTO pacipeeIeHUS

Ypok 12 [IpakTrueckas paboTa ¢ HCTIOIB30BAHUEM DJICKTPOHHBIX TAOIHI]
Tema 4. 3akoH 00JbIIUX yuces (3 4.)

Ypok 13 3akoH 60abImMX yucen. BRIOOPOUYHBIN METOT MCCIIeTIOBAHMIA

VYpok 14 | 3akoH Gonbiux yrcen. BeiOopouHbIit MeTO UCCIeT0BaHUN

Ypok 15 [TpakTrdeckast paboTa ¢ UCIOIB30BAHUEM IICKTPOHHBIX TAOJIHII

Ypok 16 | Konmpoavras paboma
Tema 5. HenpepbiBHbIE ciyuyaiiHble BeJIMUMHBI (pacnpenesienus). HopmaabHoe
pacnpenenenue (4 4.)

Ypok 17 IIpuMepsl HeNpepBIBHBIX CIIy4alHbIX BeJIMYUH. OYHKIUS INIOTHOCTU PACIIPENCICHUS.
PaBHOMEpHOE pacnpeneneHye U ero CBoicTBa

Ypok 18 IIpuMepsl HENPEpBIBHBIX CIIyYalHbIX BeJIMYUH. OYHKIUS INIOTHOCTU PACIPENCICHUS.
PaBHOMEpHOE pacripeieieHre U ero CBOMCTBA
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Ne ypoka Tema ypoka

VYpok 19 | 3agaun, npuBoAsAIIME K HOPMaJIbHOMY pacipenencHuio. OyHKIus IVIOTHOCTU U CBONCTBA
HOPMAJBHOTO pacrpeeIeHus

Ypoxk 20 [TpakTueckas paboTa ¢ HCTIOIB30BAHUEM DJICKTPOHHBIX TAOIHI]

Tema 6. IloBTOpeHne, 0000mIeHNe U cUcTeMaTH3auus 3HaHuii (14 4.)

VYpoxk 21 [ToBTOpeHme, 06001EeHNe U cucTeMaTH3alus 3HaHui. OnucarenbHasi CTaTUCTUKA

Ypok 22 | IloBTOpeHue, 0000IIeHNe U cucTeMaTu3alys 3HaHuil. OnucarenbHasi CTATUCTHKA

VYpok 23 [ToBTOpeHue, 06001IeHNe U crucTeMaTH3aIus 3HaHu|. OMBITHI C PABHOBO3MOKHBIMU
AJIEMEHTaPHBIMU COOBITUAMHU

Ypok 24 [ToBTOpenue, 0600IIeHNEe U cucTeMaTH3aIus 3HaHui. ONBITHI C PABHOBO3MOKHBIMU
AJIEMEHTaPHBIMU COOBITUAMHU

Ypok 25 [ToBTOpeHme, 06001IeHNE U cUCTEMaTH3aIUs 3HaHUW. BeIuncieHne BepoITHOCTEH COOBITHIA
C mpuMeHeHUueM GopMyI U rpadUuecKuX METO0B (KOOpAUHATHAS MPsiMasi, IEPEBO,
auarpamma Jisepa)

VYpok 26 | IloBTOpeHue, 0600IICHIE ¥ CHCTeMaTH3allHsl 3HaHUW. BeraucieHne BeposTHOCTENH COOBITHI
¢ mpuMeHeHueM (Gopmys U TpaduuecKux METO0B (KOOpAMHATHAS TIpsiMasi, IEPeBo,
nuarpamma Dusepa)

VYpok 27 | IloBTOpeHue, 0600IICHIE ¥ CHCTEeMaTH3allsl 3HaHUW. BeraucieHne BeposTHOCTEH COOBITHI
C mpuMeHeHHueM GopMyI U rpadUuecKuX METO0B (KOOpAUHATHAS MPsiMasi, IEPEBO,
auarpamma Jisepa)

Ypok 28 | [loBTOpeHue, 0000IIeHIE U CUCTeMATH3aIHsI 3HAaHUI. Brraucienue BeposTHOCTEH COOBITUI
¢ mpuMeHeHueM (Gopmys U TpaduuecKux METOI0B (KOOpAMHATHAS TIpsiMasi, IEPEeBo,
nuarpamma Dusepa)

Ypoxk 29 [ToBTOpenue, 0600IIeHNEe U cucTeMaTu3anus 3Hanuii. CirydaifHble BEJIMUYUHBI
pacnpezeneHus

Ypoxk 30 [ToBTOpeHue, 06001meHne 1 cucreMaTu3aius 3HaHui. CiryJaiiHple BETHUYUHBI U
pacnpeseneHus

Ypok 31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMS 3HaHUH. MaTeMaTnuecKoe 0KUIaHHe
CIIy4aiiHON BEJTMYHHBI

Ypok 32 | Umoecosas koumponvHas paboma

VYpok 33 | [loBTOpeHue, 0000IICHIE U CUCTEMATHU3AIIHSI 3HAHHA

VYpok 34 | IloBTOpeHue, 0000IICHIE U CUCTEMATHU3AIIHsI 3HAHHIA

OBLIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 34,
U3 HUX YPOKOB, OTBE/ICHHBIX Ha KOHTPOJIbHBIE PabOTHI — 2
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Kpurtepun onenunBanuns

Cucrtema OLIGHKH MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS YYEOHBIX MPOTPaMM C YUETOM YPOBHEBOI'O
MOJX0/a, MPEINoaracT BelJesieHrHe 6a30BOro YpOBHS JOCTH)KEHUH KaK TOUKH OTCYETA MPU MOCTPOCHUHU
BCEHl CHCTEMBI OIICHKH M OPTaHU3alH UHANBHUIYaIbHON pabOThI C 00yYaIOIUMUCS.

ba3zoswiii yposenv NOCTIKEHHIA: JIEMOHCTPUPYET OCBOCHHE YYEOHBIX IEHCTBUM C OMOPHOMN
CUCTEMOM 3HaHUIl B paMKaXx BblIEJICHHbIX 3a/1a4. OBiaseHne 0a30BbIM YPOBHEM SIBISIETCS JOCTATOYHBIM
Ui TPOAODKEHHs OOydeHus Ha CleQylolleld CcTyneHH o0pa3oBaHusi, HO He MO NpodUIbHOMY
HampaBiieHuto. JlocTuxkeHnio 06a30BOr0 ypOBHSI COOTBETCTBYET OmMemKd «V0081emeopumensHoy (uiu
ommemxa «3»).

[TpeBbimieHre 6a30BOr0 YPOBHSI CBUJETEIBCTBYET 00 YCBOCHHWU OIOPHOW CHUCTEMBI 3HAHUI Ha
YpOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJIAaICHHs YIeOHBIMU ACUCTBUSAMH, a TAKXKe O KPyro3ope, IIMpoTe
(v u36upaTenbHOCTH) UHTEpecoB. Llenecoo0pa3Ho BEIIEIUTH CIIEAYIOMINE JBa YPOBHS, MPEBBIIIAIOIINE
0a30BbIif:

. NOBbIUEHHbIU YPOBeHb NOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, OYEHKA «XOpOouioy (ommemka
«4»);
. 8bICOKUL YPOBEeHb NOCTUKECHUS TNIAHUPYEMBIX PE3YIbTaTOB, OYEHKA OMIUUHOY (OMMemKa «I»).

Jlisg omnucaHus TOATOTOBKM Y4YalllUXCS, YpPOBEHb JOCTIKEHHH KOTOPBIX HHUXE 0a30Boro,

11e1ecO000Pa3HO BBIACIUTE:
. NOHUICEHHDLI YPOBEeHb TOCTUIKCHUHN, OYeHKa «HeYy0081em8OpUMenbHOy (OommemKa «2»).

He noctmwxenue 06a30Boro ypoBHS (IIOHMKEHHBIM YPOBHb JIOCTHXKEHUH) (ukcupyercs B
3aBHCUMOCTH OT 00BEMa M YPOBHS OCBOCHHOTO M HEOCBOEHHOTO COAEpKaHMs npenmera. OmucaHHBIN
BBIIIIE MOAXOJ LEJIeCO00pa3HO MPHUMEHSTh B XOJE Pa3IMYHBIX MNPOLEAYp OLEHUBAHUSA: TEKYLIETO,
MIPOMEXKYTOYHOT'O U UTOTOBOTO.

Jl5ig oneHKH AUHAMHUKU (OPMUPOBAHUS MPEAMETHBIX PE3yJbTaTOB B CUCTEME BHYTPH LIKOJIHHOIO
MOHHUTOPHHra 00pa30BaTEeNbHBIX JAOCTHKEHUH HE00XOauMO (PUKCHUPOBATh M aHAIU3UPOBATHh JTAHHBIE O
c(OPMHPOBAHHOCTH YMEHUN U HABBIKOB, CIIOCOOCTBYIOIINX OCBOCHHMIO CUCTEMAaTUYECKHX 3HAHUH, B TOM

YucIie:

. MEPBUYHOMY O3HAKOMIICHUIO, OTPa0OTKE M OCO3HAHUIO TEOPETHUYECKUX MOJEIeH M TOHSTHIA
(oOmIeHayYHBIX U 0A30BBIX ISl TAHHOW 00JIACTH 3HAHMS ), CTAHAAPTHBIX aAITOPUTMOB U TIPOIEAYD;

. BBISIBJICHMIO M OCO3HAHMIO CYIIHOCTH MU OCOOCHHOCTEH M3ydyaeMbIX OOBEKTOB, IPOIECCOB,
CO3/IaHHUIO U UCIOJIb30BAHUIO MOJIeNIeH H3yUaeMbIX 00BEKTOB U MPOLIECCOB, CXEM;

. BBISIBJICHUIO M aHAJM3y CYIIECTBEHHBIX U YCTOMUMBBIX CBA3EH U OTHOUIEHUN MEXAy OOBbEKTaMH U
MPOLIECCaMH.

HpI/I 9TOM  00s3aTeIbLHBIMU COCTABJISIIOIIMMH CHUCTEMbl HAKOILUICHHOM OLICHKHU ABJISIOTCA

MaTepHabl:

. CTapTOBOM JUArHOCTUKHU;

. TEMaTUYECKHX M UTOTOBBIX IPOBEPOYHBIX paboT Mo yueOHOMY IpEMETY;

. TBOPYECKUX paboT, BKIIOYast yueOHbIE NCCIEIOBAHUS U YUCOHbIE TPOEKTHI.

OuyeHKa yCmHbIX 0MEen 06 00yUaruuxca no Mamemanmuke

OTBET OLICHUBAETCA OMMEMKOU «5», €CIIN YUYECHUK:
1.  TOJHO pacKpbBLI CoJep)kaHNe MaTepruaia B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOi U y9eOHUKOM;
2. UMBIOXWI MaTepuaj T'PAMOTHBIM SI3bIKOM B OINPEACICHHOW JIOTMYECKOW TOCIIeIOBATEIHHOCTH,
TOYHO KCIOJIb3Ysl MATEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
3.  TpaBWIBHO BBIMOJHUI PUCYHKH, YEPTEKH, TPAPUKHU, COMYTCTBYIOIIUE OTBETY;
4. moKazall yMEHHE WLIIOCTPUPOBATh TEOPETUUYECKUE TIOJIOKEHUSI KOHKPETHBIMU NPUMEpPAMH,
MPUMEHATH UX B HOBOM CUTYAallMH MPHU BHIIOJHEHUN MPAKTUYECKOTO 3aJaHUs;
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5.  NIpOAEMOHCTPUPOBANI YCBOEGHHE paHEe M3YyYEHHBIX COMYTCTBYIOIIUX BOIPOCOB, CHOPMUPOBAHHOCTD
U YCTOWYHMBOCTH UCHIOJIB3YEMBIX NPH OTPAOOTKE YMEHHI U HABBIKOB,;
6.  OTBeYal CaMOCTOATENIHO 0€3 HaBOJAIIMX BOMPOCOB yuuTens. Bo3MOXXHBI OflHa — IB€é HETOUHOCTH
IIPY OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAJKaX, KOTOPbIE YYEHHK JIETKO HUCIPaBWII IO
3aMEUYaHUI0 YUUTEIIS.

OTBeT OLIEHUBACTCSI OMMEMKOU «4», €CIIU OH YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUAM Ha OLICHKY
«5», HO IIpX 3TOM MMEET OIMH U3 HEJOCTAaTKOB!

. B HW3JIOKCHUHW JIOMYIIEHBI HEOONbIINE MPOOEbl, HE MCKA3HMBIIHE MATEMAaTHUYECKOE COJCPKAHHE
OTBETAa,;
° ,Z[OHYIJ_ICHBI OIWH — IBa HEOOYCTA HpI/I OCBCIIICHUU OCHOBHOI'O CO,Z[ep)KaHI/ISI OTBCTA, I/ICHpaBJICHHBIe

0 3aMEYaHUI0 YUUTEIS;
. JIOTTYIIEHBI OIMOKa WK OoJiee ABYX HEJOYETOB MIPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB HIIU B
BBIKJIQ/IKaX, JIETKO MCIIPABICHHBIE 0 3aMEUAHHUIO YUUTEIIS.

Ommemxa «3» CTaBUTCS B CIEAYIOLUIUX CIyYasx:
. HEMOJIHO WJIM HEeNOCJeI0BaTeIbHO PACKPBITO COJAEp)KaHUE MaTepuaia, HO II0Ka3aHo ofiuiee
MMOHMMAaHUE BOIPOCAa U NPOAEMOHCTPUPOBAHBI YMEHHS, IOCTATOYHbIE NJS JAJbHEHIIEr0 YCBOECHMS
nporpaMMHOro Marepuana (ompeneneHHsle «TpeboBaHMAMH K  MaTeMaTUYECKOM  IMOATOTOBKE
00ydaroIuXxcs»);
. UMENNCh 3aTPYAHCHHUS WM JOIMYIICHb OIMUOKKM B OMNPENCICHUU TMOHITHHA, WCIIOJIb30BaHUU
MaTeMaTHYECKON TePMUHOJIOTHH, YePTekaX, BBIKIIAKaX, UCIIPABIICHHBIC TIOCTIE HECKOIBKUX HABOISIINX
BOIIPOCOB YUHTEJIS;
. YUYEHHK HE CIpaBWiICci C MPUMEHEHHEM TEOPUU B HOBOW CHUTyallud TpU BHIIOJHEHHUH
MPAKTUYECKOTO 3a/IaHuUsl, HO BHIMIOJIHUI 3aJJaHUs 00513aTeIbHOT0 YPOBHS CII0KHOCTH T10 IaHHOM TeMe;
. MIpY 3HAHUU TEOPETUYECKOTO MaTepHalia BbIABIEHA HEOCTaTOUYHAas C(OOPMUPOBAHHOCTH OCHOBHBIX
YMEHHUH U HaBBIKOB.

Ommemxa «2» CTaBUTCS B CIAEAYIOLUIUX CIydasx:
. HE PacKpBhITO OCHOBHOE COJICpKAHKUE yIeOHOTO MaTepHaa;
. OOHApYy»XEHO HE3HAHWE WM HEMOHHMMAaHHE YYCHMKOM Ooblield Win Hanboyiee BaXKHOW dYacTh
y4eOHOTO MaTepuana;
. JOMYIIEHbl OIIMOKW B ONpEACNeHUH TMOHSATHM, TpPU HCIOJIB30BAHUM MaTEeMaTUYECKOU
TEPMHUHOJIOTHH, B PUCYHKax, depTexkaxX Wid rpadukax, B BbIKJIAJKaX, KOTOPbIE HE HCHpaBIEHBI MOCIE
HECKOJIbKUX HAaBOSIIIUX BOIIPOCOB YUUTEIIS.

Ouyenka nUCbMEHHBIX U KOHMPOJIbHBIX PAOGOM 00YUAIOUUXCA NO MAMEMAMUKe
Ommemxka «35» CTaBUTCS, €CIIU:

. paboTa BBIMOJIHEHA MTOTHOCTHIO;
. B JIOTUYECKHX PACCYXKJIECHUSIX U 0O0CHOBAHUH PEIICHHs HET MPOOEIIOB U OIIUOO0K;
. B PELICHUU HET MaTeMaTHMYECKUX OIIMOOK (BO3MOXKHA O/IHA HETOUYHOCTH, OMMCKA, HE SBISIONIASACS

CJIEICTBUEM HE3HAHUS WJIM HEMIOHUMAaHUsI y4eOHOTO MaTepuaa).

Ommemxka «4» CTaBUTCS, €CIIU:
. paboTa BBITIOJIHEHA TMOJTHOCTHIO, HO 0OOCHOBAHHUS IIAaroB PEHICHHS HEJIOCTATOYHBI (€CIM yMEHHE
000CHOBBIBAThH PACCYKIEHHUS HE SBIUIOCH CIIEUATBLHBIM 00BEKTOM MTPOBEPKH );
. JIOTyIIeHa OJ{HA OIMOKa WU JBA-TPH HEJ0UYEeTa B BHIKJIAJKAX, PUCYHKAX, YepTekKaxX WM Tpadurax
(ecmu 3TU BUIBI paOOTHI HE SBJSUIUCH CHIEIUAIBHBIM 00BEKTOM IIPOBEPKH ).

Ommemxka «3» CTaBUTCH, €CIIH:
. JIOTYIICHBI 0oJiee OHOM OMMOKKM Wi Ooliee ABYX-TPeX HEJAOYETOB B BBIKIAJKAX, YEPTEIKAX WIIH
rpadukax, HO y4daluiics Biajeer 00s3aTeIbHBIMI YMEHUSMU TI0 TTPOBEPSEMOIA TeME.

Ommemxka «2» CTaBUTCS, €CIIU:
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° ,Z[OHYIJ_ICHBI CYIJ_ICCTBCHHLIC OIJ_II/I6KI/I, IIOKa3aBIIMUEC, 4YTO y‘{aH_IPIfICSI HC BJIAACCT 065I3aTCJ'IbHBIMI/I
YMEHUSAMH 110 JAHHOU TEME B IOJIHON MepE.
Oobwan knaccugpuxkayus oumuod0oK
I pybbimu CUATAIOTCS OMIUOKHU:

. HE3HaHWE OIpeICNICHUS] OCHOBHBIX TIOHSATHH, 3aKOHOB, ITPABHJI, OCHOBHBIX TIOJIOKEHUI TCOPHH,
He3HaHue (GopMyJI, OOIICTIPUHSATHIX CUMBOJIOB 0003HAYCHUH BEIMYNH, CIMHUI] X U3MEPCHHS;
. HE3HAHNE HAMMCHOBAHUH €IMHHUII U3MEPCHHUS;

. HEYMCHHE BBIICITUTH B OTBETE TJIaBHOC,

. HEYMCHHE MTPUMCHSTh 3HAHHSI, aJITOPUTMBI JUISl pEIICHHUS 33134,

. HEYMEHHE JIeJIaTh BBIBOJIBI U 0000IIECHUS;

. HEYMEHHE YUTATh U CTPOUTH IPaPUKH;

. MOTePsi KOPHS UM COXPaHEHUE ITOCTOPOHHETO KOPHS;

. oTOpaceiBaHue 0e3 0OBSICHEHUN OJTHOTO U3 HHX;

. paBHO3HAYHBIC UM OIIMOKH;

. BBIYHCIINTENIBHBIE OMIUOKHU, €CIIM OHHU HE SBIISIOTCS OIUCKOM;

. JIOTUYECKHE OIIHOKHU.

K neepybwim ommbkam cieayer OTHECTH:
. HETOYHOCTH (POPMYITHPOBOK, OMIPEICICHUIA, TOHSITHI, TEOPHIi, BRI3BAaHHAS HEMTOJIHOTON OXBaTa
OCHOBHBIX ITPU3HAKOB OINPEAEIIIEMOT0 MOHATHS WA 3aMEHOM OJTHOTO - JIBYX U3 3TUX MPU3HAKOB

BTOPOCTEIICHHBIMU;
. HETOYHOCTb IpauKa;
. HepalyroHAIBHBIH METO/]] PEIICHHUS 3a/1a4i WM HeIOCTATOYHO MPOyMaHHBIN IJIaH OTBETA
(HapyIIeHHE JIOTHKH, TIOIMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH);
. HepalmoHaIbHBIC METOAbI PAOOTHI CO CITPABOYHON U JPYTOH JTUTEPATypOil;
. HEYMEHHUE pelIaTh 3a/1a4H, BBITOJIHATH 33aHus B 00IEM BUJIE.
Heoouemamu siBnstoTcs:
. HEpaIMOHAIbHbIEC TPUEMBI BEIYUCICHUH 1 TIpeoOpa30BaHMii;
. HeOpe)KHOE BBIMOJIIHEHHUE 3aMnCe, YepTexkeit, cxeM, rpadukos.

IIpoBepsiemblie TpeOoBaHMST K Ppe3yJbTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTe/IbHOM
NPOrpaMMblI

B denepanpHbIX M pervoHajbHBIX MPOLEAypax OLEHKH KauecTBa O0Opa3oBaHUsl HCIOIb3yeTcs
nepeveHpb (KoaupukaTtop) pacmpeneieHHBIX IO KiaccaMm TMPOBEPSEMBIX TPEeOOBaHUN K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CpPEAHETO OOIero oOpa30BaHUS U DJIEMEHTOB
coJiepkaHusl yueOHOTro Kypca «BeposSTHOCTh U CTAaTHCTHKAY.

10 kaacc
Koo . .
IIposepsemvie npedmemHvle pe3yabmamsl 0C80eHUs OCHOBHOU 0OPA3068aMeNbHO
PPOGEPRENOE0 npocpammul cpeone20 0oue2o 0opazo68aHus
pe3yremama
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 UuTath U CTPOUTH TAOJHIIBI U TUATPAMMBI
62 OnepupoBaTh TOHATUSMHU: cpeAHee apudMeTHyeckoe, MeauaHa, HauboIbIee,
HaUMEHbIIIee 3HAUCHHE, pa3Max MacCHBa YHCIOBBIX JTaHHBIX
OrnepupoBaTh TOHITHSMHU: CIyYalHBIA DKCIIEPUMEHT (OMBIT) M CIIy4allHOE COOBITHE,
63 3JIEMEHTApPHOE COOBITHE (DJIEMEHTApHBIM HWCXOM) CIYyYalHOTO OIbITa; HAaXOJUTh

BEPOSATHOCTH B OMNbITAX C PAaBHOBO3MOKHBIMH CIIy4aHBIMH COOBITUSMH, HAXOIUTh U
CPaBHHMBATh BEPOSITHOCTU COOBITUN B U3YUEHHBIX CITyYalHBIX SKCIIEPUMEHTAX
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Koo IIposepsiemvie npedmemuvle pe3yibmamsl 0C80eHUsL OCHOBHOU 00paA308amebHOl
fposepRENoco APOCPAMMbL CpeoHe2o 06ue2o0 00pazo8anus
pe3yibmama
Haxonuth u hopmMynupoBaTh COOBITHS: TIEpECEUECHNUE U O0BEIUHEHUE TAHHBIX COOBITHIA,
6.4 cOOBITHE, TTPOTHUBOIIOJIOKHOE JTAHHOMY COOBITHIO; TIOJIb30BAThCS AUarpaMMaMu Diepa
1 (OPMYJIOH CIIOKEHUST BEPOSITHOCTEH MPU PEIICHUH 33724
6.5 OnepupoBaTh MOHATUSMU: yCIOBHAS BEPOSTHOCTH, HE3aBUCHMBIE COOBITHS, HAXOIUTh
' BEPOSITHOCTH C MOMOIIBIO MTpaBUjIa YMHOXEHHS, C TOMOIIBIO I€peBa CIy4YalHOTO OMbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKECHUS TIPH PEIICHUH 33129
OnepupoBaTh NOHATUSMU: MCHBITAHWE, HE3aBHUCHMbIE HMCIBITAHUS, CEpUs HCIBITAHMIA,
6.7 ycrnex W HeyJada, HaXOIUTh BEPOSITHOCTH COOBITHM B CEpUU HE3aBUCHMBIX MCIIBITAHHNA
JI0 TIEpBOTO ycrexa, HaXOJAUTh BEPOSITHOCTH COOBITHI B cepuu UcnbiTaHui beprymu
6.8 OnepupoBaTh TMOHATHUAMM: CllydailHas BEJIWYWHA, PACHpPEACICHUE BEPOSITHOCTEH,
' JMarpaMMa pacrpeie/ieHus
11 knace
Koo . .
IIposepsiemvle npedmemuvle pe3ynbmamol 0C80€HUsL OCHOBHOU 00PA308ameNbHOU
FPOGEPREMOZO npocpammul cpeoHe20 obuje2o 0o6pazo8ansl
pe3yrbmama
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBATh BEPOSATHOCTU 3HAYEHWH CIIy4aillHOM BEJIWYMHBI 110 PACHPEIEIICHUI0 WM C
' HOMOIILIO JHarpaMm
OrnepupoBaTh NOHATHEM MAaTEMATHUUYECKOTO OKUJAHUS, MPUBOJUTH MPUMEPHI TOTO, Kak
5.2 MPUMEHSETCSI  MaTEMAaTHYEeCKOE  OXHMAAHUE  CIy4allHOW  BEJIWYMHBI, HAXOJUTh
MaTeMaTU4YeCcKOe 0’KMIaHKUE M0 JAHHOMY pacipeiesICHUIO
5.3 HMmeTh npeacTaBiIeHUE O 3aKOHE OOJIBIITNX YHUCET
54 Hmers npencraBieHue 0 HOPMaabHOM PACIPEAEICHUN
IIpoBepsiemble 31eMeHTHI COAEPKAHNUS
10 kaace
Koo IIposepsiemblii s1emenm cooepicanus
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBneHre qaHHBIX C MOMOIIBIO TAOMUIl U nuarpamm. CpenHee apudMeTudecKoe, MeAnana,
6.1 HauOoJbIlIee U HAMMEHbIIIEE 3HAYCHHU S, Pa3Max, JUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHUE
YHUCIIOBBIX HAOOPOB
Cry4aiftHbIe SKCTICPUMEHTHI (OTIBITHI) U CIyYalHbIE COOBITHS. DJIeMEHTApPHBIC COOBITHS (MCXOIBI).
6.2 BeposiTHOCTB citygaitHOTO COOBITHS. BIM30CTh YaCTOTHI M BEPOATHOCTH COObITHI. CirydaifHbIe
’ OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU. BeposTHOCTH COOBITHI B OMBITaxX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU
6.3 Onepanuu HaJ COOBITUSMU: TIEpeceUeHre, 00bETMHEHNE, IIPOTHBOIIOIOKHBIE COOBITHSI.
Juarpammsl Diinepa. @opmyiia CI0KEHUS BEPOATHOCTEN
6.4 VYcnoBHas BEPOSTHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [[epeBo Cily4ailHOrO 3KCIIEPUMEHTA.
’ ®dopmyra moaHOM BeposTHOCTH. He3aBucrumMbie COOBITHS
6.5 KomMOunaropHoe npaBuiio ymMHoxkeHus. [lepectanoBku u hakTopuan. Yuciao coueTanmii.
’ Tpeyronbuauk [lackans. @opmyna 6mHOoMa HeroToHa
6.6 BunapHblii cry4aliHbli ONBIT (MCTIBITaHUE), yeIeX U Heynava. HesaBucumele ucnbitanus. Cepus
' HE3aBUCUMBIX UCTIBITAHUN JI0 iepBoro ycnexa. Cepusi He3aBUCUMBIX UCTIbITaHUM bepryiu
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Koo IIposepsemblii s1emenm cooepicanus
6.7 Crnyualinas BenuuuHa. Pacripenenenue BeposiTHocTel. Jluarpamma pacrtipenenenus. [Ipumepst
' pacrmpeneneHuii, B TOM 9Hciie FTeOMeTpUIecKoe U OMHOMHAIBHOE
11 kaace
Koo IIposepsiemblii s1emenm cooepicanus
5 Teopus BEpOATHOCTEN U CTATUCTUKA
YucnoBble XapaKTEPUCTUKU CITyYaliHbIX BEJIMUNH: MATEMATUUYECKOE 0KMIaHUE, TUCIIEPCHSI U
CTaHJapTHOE OTKJIOHEHHE. [IprMephl IpUMEHEHNSI MATEMAaTUYECKOTO 0’KMJIaHUs, B TOM YHCIIE B
5.1 3aadax u3 MOBCETHEBHOM KM3HU. MaTeMaTH4ecKoe OXKuaHne OMHAPHOM CirydaitHOU
BEJIMYMHBL. MaTeMaTnuecKoe 0KUIaHNe CYMMBI CIIy4allHbIX BeIMYUH. MaTemaTuieckoe
OKHJaHUe U JUCTEePCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO pacnpeaeneHuit
59 3aKoH OOJBIITNX YKCET U €T0 POJIb B HAYKe, MPUPOJIE U 001IecTBe. BRIOOPOUHBII METOT
' HCCIICIOBAHUI
53 [Ipumepbl HENPEPHIBHBIX CIy4alHbIX BEIUYUH. [IoHATHE O IIIOTHOCTH pacnpenesieHus. 3a1auH,

IIPUBOJAIINME K HOPMAJILHOMY paclpezesieHu0. [IoHsaTre 0 HOpMaJIbHOM pacipeieeHuu

IIposepsiembie Ha EI'D mo maremarnke Tpe0OBaHHS K pPe3yJbTaTaM OCBOEHHSI OCHOBHOM

00pa30BaTeJILHON NPOrPaMMBbI CpelHero o01ero odpasoBanus

Jlnsi mpoBeAieHUsT €AMHOTO TOCYJAapCTBEHHOTO 5%K3aMeHa Mo wmartematuke (mamee — EI'D mo

MaTeMaTHKE) HCIIONb3YyeTCs TMepeueHb (KOAU(PHUKATOP) MpOBEpsSeMBIX TpeOOBaHUI K pe3yibTaTaMm

OCBOGHUS OCHOBHOW 00pa3oBaTeNbHON MPOTpaMMBI CPEAHETO OOIEero oOpa3oBaHUS W DIEMEHTOB

conepxxanusi. [Ipu mposenennn EI'D mo maremaruke 6a30BOro ypoBHS M3 HepedHs (Komaudukaropa)

BBIOMPAIOTCS TTO3UIMH, COOTBETCTBYIOLINE (enepaabHoil paboueil mporpamme 1Mo MatemMatuke (6a30BbIi

YPOBEHB)

Koo IIposepsiembie mpebosanus kK npeOMemubiM pe3yabmamam 0C80eHUsL OCHOBHOU

npogepsemozo 00pazoeamenvbHolU NPOSPAMMbL CPeOHe20 00Uie20 00pa308aHUs

mpebosanus

1

Brnanenue meronamu J0Ka3aTeabCTB, AITOPUTMAMH PEILICHHS 3a/1a4; YMEHUE
(dopMyIHpOBaTH 1 ONIEPUPOBATH MOHATUSAMU: ONPECICHUE, aKCHOMa, TEOPEMA,
CJIEZICTBHE, CBOICTBO, MPU3HAK, 10KA3aTEIbCTBO, PABHOCWIIbHBIE ()OPMYITHPOBKH;
IPUMEHATH UX; yMEHHE (OPMYITHUPOBATH 0OPaTHOE M MPOTHUBOIIOJIOKHOE YTBEPXKICHHE,
HPUBOJHUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BaTh METO MaTeMaTHYECKOM
MHYKINH; TPOBOJNTH JIOKA3aTEIbHBIC PACCYKICHHS NIPU PEIICHNH 3a/1a4, OLICHUBATh
JOTUYECKYTO MPAaBIIIBHOCTD PACCYKICHNUH; YMEHUE ONIEPHPOBATH MOHATHAMHU:
MHOX€ECTBO, ITOJIMHOXECTBO, OTIEpaAIlMH Ha/l MHOXKECTBAMH; YMEHHE UCTIOIb30BATh
TEOPETUKO-MHOXKECTBEHHBIH armapart JUIsl OMMCAHUS PEeAIbHBIX MPOLIECCOB U SIBICHUH 1
IPY PEUICHUH 337124, B TOM YHCJIE U3 APYTUX y4eOHBIX MPEAMETOB; YMEHUE ONIEPUPOBAThH
HNOHATUAMHU: Tpad, CBs3HBIN rpad, AepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 33/1aBaTh
U ONHUCHIBATh rpadbl pa3InYHbIMH CII0OCO0AaMU; UCIIONB30BaTh I'padbl IPU PEIICHUN
3a1aq

YMeHune onepupoBaTh NOHATUSAMHA: HATYPaJIBHOE YUCIIO, LIEJIOE YUCIIO, CTENEHD C LIEJIbIM
IIOKa3aTeseM, KOPeHb HaTypadbHOU CTEIICHH, CTEIICHb C PALIMOHAIBHBIM IIOKA3aTEIIEM,
CTETIEHb C JICHCTBUTEIILHBIM TIOKA3aTeseM, JIorapu(M YHCiIa, CHHYC, KOCHHYC U TAHTCHC
IIPOU3BOJILHOTO YKCJIA, OCTATOK 110 MOAYJIIO, PALIMOHAIIBHOE YKCIIO, UPPALIMOHAIBHOE
YHUCJI0, MHOXKECTBA HATYPAJIIbHBIX, LEJIbIX, PALIMOHAIIBHBIX, IEHCTBUTEIIBHBIX YUCET,;
YMEHHUE HCIIONIb30BaTh MPU3HAKH JIEIMMOCTH, HAUMEHBIINHN OOLIHiA eTUTENh 1

HauMeHbllee olliee KpaTHoe, alroput™ EBkinaa mpu perniennu 3aad; 3HakOMCTBO C
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Koo
nposepsemMozo
mpebogaHnus

IIposepsiemvie mpebosanus K npeOMemHbiM pe3yibmamam 0C80eHUsi OCHOBHOU
00pazosamenvHoOU NPOSPAMMbL CpedHe20 00ue20 0opa308anus

Pa3TUYHBIMU MO3UIIMOHHBIMU CUCTEMAMH CUUCIICHHU S, YMEHHE BBIMOJIHATH BEIUMCIICHHUE
3HaYeHHUH U MpeoOpa30BaHUs BHIPAKEHUI CO CTETIEHAMH U JIorapudmMamu,
npeoOpazoBaHus JPOOHO-pAlMOHAIBHBIX BBIPAXKEHHI; yMEHHE ONEPUPOBATh
MOHSTUSMHU: TTOCJIEIOBATEILHOCTD, apu(MeTHUIecKas Mporpeccusi, reoMeTpuiecKas
nporpeccusi, 0eCKOHEYHO YOBIBAIOIIasi FTeOMETPHUECKast IPOTPECCHsi; yMEHHE 3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT; YMEHUE
ONneprupoOBaATh MOHATHUAMUA: KOMIIJICKCHOC YUCIIO, COHpH)KéHHI:Ie KOMIIIICKCHBIC YHCJia,
MOAYJIb U apryMCHT KOMIIJICKCHOI'O YUCJIA, (1)0pMa 3allMCU KOMIIJICKCHBIX YHCECII
(reomeTpuyecKasi, TPUrOHOMETPHUUYECKAs U alireOpanydeckas); yMeTh MPOU3BOIUTH
apudmeTnyeckue AeMCTBUS ¢ KOMIUIEKCHBIMU YHCIaMH; IPUBOAUTDH MIPUMEPHI
WCIIOJIb30BAaHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH MOHATUSMU: MaTpula 2x2 u 3x3,
OTIpeeNIUTENb MaTPUIIbl, TEOMETPUUECKHI CMBICIT OTPEeIIUTENS

YMeHnue oneprupoBaTh NOHATUAMU: PALMOHAIIbHBIE, HPPALUMOHAIIBHBIE, IOKA3ATENbHBIE,
CTETICHHBIE, TIOTapU(PMUIECKHE, TPUTOHOMETPHUECKUE YPAaBHEHUS U HEPABEHCTBA, MX
CHCTEMBI; YMEHUE ONEPUPOBATH MOHATUAMU: TOKIAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN U HEPABEHCTB,
PaBHOCHUIILHOCTh YPaBHEHH I, HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C TOMOILBIO PA3IMYHBIX IPUEMOB; pelIaTh YpaBHEHMS,
HEPaBEHCTBA U CUCTEMBI C TapaMETPOM; IPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, X
CUCTEMBI JJISl PeLICHUS] MaTeMAaTUYEeCKUX 3a/1a4 U 3a/1a4 U3 Pa3JInYHbIX 00sacTeil HAyKu U
pEAIbHOM )KU3HU

YMeHue onepupoBath NOHATHAMU: (HYHKIHS, YETHOCTh (PYHKIUH, IEPUOTUIHOCTD
($yHKINHU, OTPaHUYEHHOCTD (DYHKIIMH, MOHOTOHHOCTD (DYHKIIMHU, SKCTPEeMyM (pyHKIIUH,
HanOoJIbIlIee M HaUMEHbIIIee 3HaYeHUsl (PYHKIMU Ha IPOMEKYTKE, HeTPEphIBHAS
GbyHKIMS, acCHMOTOTHI Tpaduka GyHKIUH, TIEpBas U BTOpasi pou3BoAHAs QyHKIIUH,
TEOMETPUUYSCKHUI ¥ (PU3MUECKHI CMBICT TTPOU3BOIHOM, TIEPBOOOpa3Has, ONpeACIEHHBIN
MHTETpal; yMeHHE HaXOIUTh aCUMITOTHI rpaduka PyHKINUN; yMEHHE BHIYUCISATh
IIPOU3BOJHBIE CYyMMBbI, IPOU3BECHH S, YACTHOT'O U KOMIO3UIINU (QPYHKIUHN, HAXOIUTh
ypaBHEHHE KacaTeIbHOU K TpaguKy (GyHKIMU; yMEHUE HaXOAUTh POU3BOTHBIC
3JIEMEHTAPHBIX (PYHKIMNA; yMEHUE UCIIOIB30BaTh MPOU3BOIHYIO IS UCCIIETOBAHUS
(GyHKUINH, HAXOAUTH HAHOOJBIINE M HAUMEHbIINE 3HaYCHUs (PYHKIUN; CTPOUTH Tpa(uKH
MHOT'OYJICHOB C MCIIOJIb30BAaHUEM arlapara MaTeMaTHYeCKOro aHaIN3a; IPUMEHSTh
MIPOU3BOIHYIO JIJIS1 HAXOKCHHS HAMITYUIIero peIeHUsl B IPUKIAIHbIX, B TOM YHCIIE
COLIMAJIbHO-3KOHOMMYECKUX U (PU3MUECKHX 3aJjauax; HAXOAUTh TUIOHIaId U 00BEMBI
buryp ¢ nomMouIpI0 HHTErpaia; IPUBOIUTH IPUMEPHI MATEMATUYECKOTO MOJICIMPOBAHUS
¢ moMombo audhepeHInanbHbIX YpaBHECHUI

YMeHue onepupoBath NOHATHAMU: TpaduK PYHKINHU, 0OpaTHAsE QYHKLINS, KOMITO3UIIHA
byHKUMH, TUHEWHAs QYHKUUS, KBaApaTUIHas QyHKIHS, paluoHaIbHas QyHKINS,
cTerneHHasi pyHKIUS, TPUroOHOMETpUYecKre (QyHKIMH, 0OpaTHbIE TPUTOHOMETPHUECKUE
¢dyHKLIMY, TOKa3aTeNbHas U Jorapugmuyeckas pyHKIUH;, yMEHUE CTPOUTH rpaduku
W3YUYEHHBIX (DYHKIIMH, BBIMOTHATH NTpeoOpazoBanus rpadukoB GyHKIIUHA, UCIIOIH30BATh
rpad¥KH 11 U3y4EHHS MPOLIECCOB U 3aBUCUMOCTEH, P PELICHUH 3a]a4 U3 JPYTHX
y4eOHBIX IPEAMETOB M 3a7a4 U3 PEANbHON JKU3HH; BBIPaXKaTh (OPMyJIaMH 3aBUCHMOCTH
MEK/Ty BeTMYMHAMM; UCTIOJIB30BaTh CBOMCTBA U TpaduKy QYHKIMH IS peLICHUS
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Koo
nposepsemMozo
mpebogaHnus

IIposepsiemvie mpebosanus K npeOMemHbiM pe3yibmamam 0C80eHUsi OCHOBHOU
00pazosamenvHoOU NPOSPAMMbL CpedHe20 00ue20 0opa308anus

ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMu; H300paxkaTh Ha KOOPAWHATHON
TUTOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB M UX CHCTEM

YMeHue pemats TEKCTOBBIE 33a4l pa3HbIX TUIIOB (B TOM YHCIIE HAa IPOLCHTHI, J0JIH U
YacTH, Ha JIBIKEHHE, pabOTy, CTOMMOCTb TOBApOB U YCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH
yIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PMHAHCAMM); COCTABIISATH BBIPAXKCHUS, YPAaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3aJ1a4H, UCCIIEA0BATh IIOJIy4YEHHOE PELICHUE U
OLIEHUBATh MPABIONOAOOHOCTD PE3YIbTATOB; YMEHHUE MOJICTUPOBATh peabHbIE
CUTyalluy Ha sI3bIKE MATEMAaTUKHU; COCTABIIATh BBIPDAKCHMsI, YPABHEHHUsI, HEPABEHCTBA U
UX CUCTEMBI 10 YCIIOBUIO 33141, UCCIEA0BATh IIOCTPOCHHBIE MOJENH C UCIIOIb30BAHUEM
anmaparta aireOpbl, HHTEPIPETUPOBATh M10JIyUYEHHbIH pe3yIbTar

YMeHnue onepupoBaTh NOHATUSAMU: cpeHee apupMeTHIecKoe, Meinana, HauOobliee 1
HaMMCHBIIICC 3HAUCHU, pa3Max, IUCICPCHUA, CTAHAAPTHOC OTKIIOHCHUC YUCIIOBOT'O
Habopa; yMeHHE U3BIIEKaTh, UHTEPIPETUPOBATh HHPOPMALINIO, TIPEACTABICHHYIO B
TabNuIax, Ha AUarpaMmax, rpaukax, OTpa)arollylo CBOMCTBA pEaIbHBIX MPOILIECCOB H
SIBIICHUI; IPEICTaBIISTh HHPOPMAIIHIO C IIOMOIIBIO TAOIUI] M THarpaMM; UCCIIEIOBATh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM Ipa)uyecKuX METOI0B U
3JIEKTPOHHBIX CPEJCTB; rpaMuecKH HCCIeI0BaTh COBMECTHBIE HAOIIOICHUS C TIOMOIIIbIO
JIMarpaMM pacCEeMBaHUS U JIMHEHHOMN perpeccuu

YMeHne onepupoBaTh MOHATHAMU: CIIyYalHBIN OIBIT U CIIy4ailHOEe COOBITHE,
BEPOSITHOCTH CIY4alHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C HCIIOJIB30BaHUEM
rpau4ecKuX METOJ0B; IPUMEHATH (POPMYJIIBI CIOKEHUS M YMHOKECHUS BEPOSITHOCTEH,
dopmyty moaHOM BeposiTHOCTH, (popmyry bepHyimn, KoMOMHATOPHBIE (PAKTHI U
(opMyIIBI; OLIEHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHI; YMEHHUE ONEPUPOBAThH
MOHSTHUSAMM: ClTyyaiiHas BeIMYMHA, pacrpeiesieHue BeposTHOCTENH, MaTeMaTUYECKOe
OKHJaHUe, TUCTIEPCUs U CTAaHJApPTHOE OTKJIOHEHUE CIIy4aiiHOM BEIUYUHBL, QyHKIUU
pacnpeeneHus U INIOTHOCTH PaBHOMEPHOT0, MOKA3aTeIbHOTO M HOPMAaJIbHOTO
pacnpenesieHnil; yMeHHe UCI0Ib30BaTh CBOMCTBA U3YUEHHBIX pACTIPECICHHUMN 111
peleHus 3a/1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YHUCEIN, METO/IbI
BBIOOPOYHBIX UCCIICAOBAHUI; YMEHNE IPUBOIUTH IPUMEPHI MPOSIBICHHS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIECTBEHHBIX SIBICHHUSX; YMEHHE ONIEpUPOBATh
HNOHATUSAMH: COUETaHUE, IEPECTAaHOBKA, YHCIIO COYETAHHH, YHCIIO0 EePECTaHOBOK; OMHOM
HrloToHa; yMeHue npuMeHsATh KOMOMHATOPHbIE (PAKTHI U PACCY>KIACHUS IS pEeLICHUS
3a]1a4; OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUI; COCTABISATH BEPOSTHOCTHYIO
MOJIeIb U UHTEPIPETUPOBATH NOTYyUYEHHBIN Pe3yJIbTaT

YMeHune onepupoBaTh MOHATUAMHU: TOUKA, IPSIMasi, IIIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jyd, BeJIMYMHA YIJIa, IJIOCKUN yroJl, IBYTPaHHBIA yIrojl, TPEXTPAHHBIN YIOJI,
CKPELIUBAIOIIKECS IPSIMBbIE, IAPAJLIEIbHOCTD U IEPIIECHIUKYIIAPHOCTD IPSIMBIX U
IJIOCKOCTEM, yrojl MEXAY IIPSAMBIMH, YIOJI MEXAY HMPSMOH U IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSHUE MEXKY IPSIMBIMH,
pacCTOsIHUE MEXY INIOCKOCTAMM; YMEHHUE HCIIONIB30BaTh IIPH PELICHUN 331a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY KaroIIero MUpa; CTPOUTh MaTEMaTHYECKHE MOJEIH C IIOMOIIBIO TEOMETPUYECKHUX
NOHATHH U BEIMYUH, PELIATh CBA3aHHBIC C HUMH ITPAKTUYECKHE 3a1a4u

10

YMeHue onepupoBaTh NOHATHIMHU: TUIOMAAL GUTYPBI, 00BEM (PUTYPBI, MHOTOTPaHHUK,
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Koo
nposepsemMozo
mpebogaHnus

IIposepsiemvie mpebosanus K npeOMemHbiM pe3yibmamam 0C80eHUsi OCHOBHOU
00pazosamenvHoOU NPOSPAMMbL CpedHe20 00ue20 0opa308anus

MPAaBUJIbHBIN MHOTOTpaHHUK, CEUeHNE MHOTOTpaHHUKA, Ky0, Mapajiesenumnes, npusma,
nupamMuia, Urypa u HOBEpXHOCTh BpallleHus!, HUIUHIP, KOHYC, 1ap, chepa, miomaib
cdepsl, II0I1a b TOBEPXHOCTH MUPAMUbI, IPU3MBI, KOHYCa, IUIUHAPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO NTapajuiesienuneia, MMpaMubl, IPU3Mbl, IUIUHAPA, KOHYyCa, 1I1apa,
pa3BEPTKA MOBEPXHOCTHU, CEUCHUSI KOHYCA U LIMJIMHJPA, MapaiebHbIE OCHU WU
OCHOBaHUIO, CEUYCHHUE TIapa, MIIOCKOCTh, Kacaromascs cepbl, IUITUHAPA, KOHYCA;
YMEHHE CTPOUTH CEUCHNE MHOTOTPAaHHHUKA, H300paKaTh MHOTOTPaHHUKH, (PUTYPBI U
MOBEPXHOCTU BpPALICHUS, UX CEUEHHUS, B TOM YHCJIE€ C TOMOILBIO 3JIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHATH CBOWCTBA T€OMETPUUYECKUX PUTYP, CAMOCTOSITENIbHO (POPMYIUPOBATH
ornpezeNieHusl U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpHUYeCcKUuX GUryp, 000CHOBBIBATH WIIM OIPOBEPraTh UX; yMEHHE MPOBOIUTD
KJIacCU(pUKaLKio (GUTyp MO Pa3IMYHBIM IIPU3HAKAM, BBIIOIHITH HEOOXO0IUMBbIE
JOTIOTHUTEIbHbIE TOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHIMHU: IBH)KEHHE B IPOCTPAHCTBE, MapauIeIbHbBIN epeHoc,
CUMMETpPHUS Ha IJIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, ITpeodpa3zoBaHue MOA00Hs,
1noJ00HBIE (PUTYpBI; YMEHUE paclio3HaBaTh paBHbIC U OJOOHBIE (PUTYpBI, B TOM YHCIIE B
HPUPOJIE, UCKYCCTBE, APXUTEKTYPE; NCIIOJIF30BaTh T€OMETPHUYECKIE OTHOIICHHS IPU
pelIeHn  3a/1a49; HaXOAUTh TeOMETPUIECKUE BETUMYHMHBI (JUIMHA, YT, IUIOMAb, 00bEM)
NP PEIICHNN 3a/1a49 U3 IPYTUX YYeOHBIX MPEIMETOB U U3 peaIbHOM )KU3HU; YMECHHUE
BBIYHCIIATH T€OMETPHYECKHE BEJIMUMHBI (AJIMHA, YTOJI, TUIOMalb, 00BEM, III0Maab
MIOBEPXHOCTH ), UCTIOJIB3Ys U3yUeHHBbIE (POPMYIIBI U METO/IbI, B TOM YHCIIE: TUIOIIA b
MOBEPXHOCTHU MUPAMUJIBI, TIPU3MBI, KOHYCa, IIWIMHAPA, TUIoHIaabs chepbl; 00bEM KyOa,
IPSIMOYTOJIBHOTO TapaJuIeIenuIeaa, MUPaMU/Ibl, TPU3MBI, IWINHIPA, KOHYCa, I11apa;
yYMEHHE HaXOJUTh OTHOILIEHHE 0OBEMOB MOI00HBIX (HUTYP

12

YMeHnue oneprupoBaTh NOHATUSAMU: MIPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT, BEKTOP,
KOOpAMHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YHCII0, pa3joKEHUE BEKTOpa Mo 0a3ucy, CKaJsipHOE MPOU3BEICHIE, BEKTOPHOE
IIPOU3BEICHUE, YTOJ MEKIAY BEKTOPaMH; YMEHHUE UCIIOIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJ JUIsl PEIICHUS TEOMETPUUSCKUX 3aa4 U 3a7a4 APYTUX YIeOHBIX
PEeIMETOB

13

YmMmenne BBI6I/IpaTI> HO,Z[XO,Z[SIH_[I/Iﬁ MCTOJ JJId pCHICHUA 3aJda4r; IOHUMAaHNEC 3HAYUMOCTH
MaTeMaTUKHU B U3yUYE€HUU MPUPOTHBIX M OOIIECTBEHHBIX POIIECCOB U SIBJICHUI; yMEHUE
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB MaTEeMaTUKH B UCKYCCTBE, YMEHUE TPUBOJIUTh

MIPUMEPHI MATEMAaTUUECKUX OTKPBITUH POCCUHUCKON U MUPOBOM MaTeMaTU4e€CKON HAyKH

Ilepedennb 31eMeHTOB cofepkaHusi, npoBepsieMbIX Ha EI'D nmo matemaruke

Koo

IIposepsiemvlii snemenm cooeporcanus

5

MHuoxecTBa 1 10ruKa

5.1

MHOecTBO, Onepanuu HaJ MHOXKecTBaMu. [{lnarpammbl Ditnepa—Benna

5.2

Jloruka

6

BeposTHOCTh 1 cTaTUCTHKA

6.1

OnucarenbHasg CTaTUCTHKA

6.2

BepostHocTh

6.3

KomMOunaropuka
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YuebHo-MeTOoAMUYECKOE 00ecnieueHHe 00Pa30BaTeJILHOI0 MpoLecca

IIndpossie 00pazoBaTenbHbIE pecypchl U pecypcbl ceTd UHTEepHeT
https://lesson.academy-content.myschool.edu.ru/02.4/10
https://lesson.academy-content.myschool.edu.ru/02.4/11
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