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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «BepoSTHOCTh M CTATHUCTHKA» 0a30BOTO YPOBHS
Uit oOydJarommxcst 7 — 9 kiaccoB pa3paboTaHa Ha ocHOBe dDeepaibHOr0 roCyaapCTBEHHOIO
00pa30BaTEeNbHOTO CTAaHIAPTa OCHOBHOTO 00mero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MPEABIBIAEMbIX K MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAIUIIUN
poccuiickoro obOpaszoBaHus. Peanm3zaius mporpaMMbl 00€CIEYHBACT OBJIAJICHHE KIIOYCBBIMU
KOMIICTCHIIMSIMH, COCTABJISIONIMMH OCHOBY JUISI CAMOPA3BUTHUSA M HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO PAa3BUTUS JIMYHOCTHU
oOyyJaronuxcs.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

B coBpemenHOM 1IM(POBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAOT BCE OOJIBIIYIO
3HAYMUMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUHN, TaK U UX POJIM B 00Opa30BaHUH,
HEOO0X0IMMOM KaxkaoMy 4enoBeky. Bozpacraer uucio npodeccuii, npu oBiaagjeHUH KOTOPHIMU
TpeOyeTcst xopouasi 0a3oBasi MOATOTOBKa B 00JacTH BEPOSTHOCTM U CTaTHCTUKH, Takas
HOJArOTOBKA Ba)XKHA JUIsI MPOAOJDKEHHMs OOpa3oBaHMs W JUIsl YCIEHIHOM HpodeccrOoHaIbHON
Kapbepbl.

Kaxxaplii 4enoBEeK IOCTOSHHO IPUHMMAET PEIICHUS HAa OCHOBE HMMEIOIIMXCSA y HEro
JaHHBIX. A i1 OOOCHOBAHHOI'O NPUHATUS DPELICHUS B YCJIOBHUAX HEIOCTaTKa WM M30bITKA
uHpOpMaLMM HEOO0XOAMMO B TOM YHCJIE XOpPOIIO C(OPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

VMIMeHHO 1MO03TOMY OCTpPO BCTajla HEOOXOAMMOCTb C(OPMHUPOBATH Yy OOYYaIOLIMXCS
(YHKIMOHAJIBHYIO TPaMOTHOCTh, BKJIIOYAION[yI0 B ce0si B KauecTBe HEOTHEMJIEMOM
COCTAaBJIAIOLICH yMEHME BOCHPUHUMATb M KPUTHYECKH aHAIM3UPOBaTh HH(GOpPMAIHUIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OopMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOIHMX
pEAbHBIX IIPOLIECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4Ye€OHOM Kypce C OCHOBHBIMM MpUHIMNAMH cOopa, aHamu3a u
NpPEeCTaBICHNs JaHHbIX U3 Pa3IMYHbIX cep *KU3HM OOIIeCTBa M TrocyJapcTBa MPUOOIIAeT
oOydaromuxcsi K 0OIIeCTBEHHbIM HHTepecaM. l3ydyeHne ocHOB KOMOWHATOPUKHU pa3BHUBAET
HaBBIKM OpraHM3aluu nepebopa M mojcuéra yuciia BapUaHTOB, B TOM YHUCIE B MPUKIIAJHBIX
3a/la4yaX. 3HAKOMCTBO C OCHOBaMHU TEOpPHH rpadoB co3gaéT MaTeMaTHUecKUi (yHAaMEHT AJs
dopMHpOBaHUS KOMIETEHIMH B oOsiacTh HHPOpMATUKM U IU(poBbIX TexHoJorui. Ilpum
M3YYEHUH CTaTUCTUKM W BEPOATHOCTH OOOrallaloTCs MpPEJCTaBICHHUs OO0ydYaromMXcs O
COBPEMEHHOM KapTHHE MHpa U METOJaxX €ro MccienoBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTMCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOW HMH(OpPMaLMM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B coorBercTBMM € JaHHBIMH LEISIMH B CTPYKType IpOrpaMMbl y4eOHOro Kypca
«BeposTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIJCIEHBI CIEIyIOIINe
coJiepkaTenbHO-MeToanueckue TuHun: «IIpeacrapnenne 1aHHbIX U OMHUcaTeIbHas CTATUCTUKAY,
«BeposTHOCTEY, «D1eMEeHTb KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadoy.

Copnepxanne nuHun «llpencraBieHne NaHHBIX W OMHUCATENbHAs CTATHUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBAHMS HABBIKOB pabOTHl ¢ MHPOPMALMEH: OT YTEHUS U UHTEPIpETaluu
uH(popmaluu, TMpeAcTaBICHHOW B TabimuIlax, Ha auarpaMmax W rpadukax, 10 cOopa,
IIPEJICTaBICHNS] U aHAJIN3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUYECKUX XaPAaKTEPUCTUK CPEAHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, OOydaroluecsi y4arcs CUMTHIBATh M WHTEPIPETHUPOBATH
JlaHHbIE, BBIIBUTaTh, apryMEHTUPOBAaThb U KPUTHKOBATh MPOCTEMINE T'MIIOTE3bI, Pa3MbILUIATH
HaJ (pakTOpamu, BHI3BIBAIOLIIMIMHI U3MEHUYUBOCTD, U OLIEHUBATh UX BIHMSHHE HA pacCMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTyuTMBHOE  MNpEACTaBIEHHME O  CIy4ailHOM  M3MEHYMBOCTH,  HCCIEAOBaHUE
3aKOHOMEPHOCTEH M TEHICHUUN CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW Ul U3Yy4ECHHS TCOpUU



BEpOATHOCTEH. boiblioe 3HadeHHEe UMEIOT MpaKTUYECKUEe 3aJaHHsl, B YACTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSATHOCTHBIMU MOJICIISIMU.

[TonsiTe BEpOATHOCTH BBOJUTCS Kak Mepa IpaBaononolus ciydaitHoro coowitus. Ilpu
W3YYCHHH Y4eOHOTO Kypca 0O0yJarommuecs 3HAKOMATCS C MPOCTEHIIIMMH METOJaMH BBIYHCIICHUS
BEPOATHOCTEH B CIIy4alHBIX IKCIEPUMEHTaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIONIMMHU CTAaBUTh W peliaTh Oosiee CIOXHbIE 3anauu. B
y4eOHBI Kypc BXOAST HayallbHbIE MPEACTABICHUS O CIy4YaillHBIX BEIMYMHAX U MX YHCIOBBIX
XapaKTEePUCTUKAX.

B pamkax yueOHOro Kypca OCyIIecTBISETCs] 3HAKOMCTBO 00YYaIOIINXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OIE€pallMIMH HaJl MHOXKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI MPUMEHEHHUS IS
pelieHuss 3aaad, a TaKKe HCIOJb30BaHUSA B JAPYTUX MaTeMaTHYEeCKHMX Kypcax M y4eOHBIX
npeaMeTax.

B 7-9 xnaccax u3ydaercs yueOHBIH Kypc «BeposTHOCTP M CTaTHCTHKA», B KOTOPBIH
BXoaAT paznensl: «lIpenctaBneHue NaHHBIX W OMUCATEIbHAs CTATHCTHKA», «BeposTHOCTHY,
«JneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teoputo rpadosy.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B cootBerctBun ¢ YueOubim mianom ['KOY AO «B(c)OLI Ne 10» na 2025 - 2026
yueOHbId TOA (OCHOBHOE ofOmiee oOpa3oBaHue, ouyHas (opma OOydeHHS C TPUMCHCHHEM
JTUCTAaHIIMOHHBIX TexHosoruil) u Kanenmgapueim yueOHbIM rpadgukom Ha 2025 - 2026 y4eOHbIit
r'oJl Ha M3yYEHUE MPEAMETa BEPOITHOCTH U CTATHCTUKH OTBOJIUTCS:

Kuaacce Bcero 3a roxa AyIMTOpPHBIE YaChl Yacewl a9
Heaeas/ron CaMOIIOATOTOBKH
HeaeJs1/Ton
7 Knacc 34 1/34
8 Kmacc 34 1/34
9 xjacc 34 1/34




COJAEPKAHUE OBYYEHUA
7 KJIACC

[IpencraBinenue NaHHBIX B BHJAE TaOuull, auarpamm, rpadukoB. 3arnoiHEHHE TaOJHIl,
YTEHHUE U MMOCTPOCHHE AUAarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) M KPYTOBBIX). UTeHHEe rpadukoB
pealbHbIX mporeccoB. M3Bneuenne mHbopMaluu W3 AUarpaMM M TaOIUL, UCHOJIb30BaHUE U
WHTEpIpeTalys JaHHbIX.

OnucarenpHasl CTaTUCTUKA: cpeiHee apudmeTnuyeckoe, Meauana, pa3max, Haubosbliee u
HavMeEHbIlIee 3HaUeHHsI Habopa YKCIOBBIX JaHHBIX. [IpuMeps! ciayuyaliHON W3MEHUYUBOCTH.

Ciy4aifHbIid SKCIIEpUMEHT (OIBIT) M CiTy4daiiHoe coObITHE. BeposTHOCTh M yacTtoTa. Pob
MaJIOBEPOSATHBIX M MPAKTHYECKHU JOCTOBEPHBIX COOBITHI B mMpupoje U B obmiectBe. MoHeTa U
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, Bepmnna, pedpo. Crenens BepmnHbl. Yucno pédep u cymMmapHasi CTelIeHb BEpIIIKH.
[IpencraBnenue o csazHoctu rpada. Lenu u nukiel. Ilytu B rpadax. O6xon rpada (sinepoB
nyTh). [Ipencrasienne o6 opueHTHpoBaHHOM Ipade. Pemenne 3anau ¢ nomouibo rpagos.

8 KUIACC

[IpencraBienue JaHHBIX B BUJIE TaOJIUL, TUarpaMm, rpaguKkos.

MHOKeCTBO, 3JIEMEHT MHOXKECTBA, IOAMHOXKeCTBO. Orepaluu HaJl MHOMKECTBAMU:
o0ObeauHEHUEe, IepecedyeHue, gonoisHeHue. CBoiicTBa omepanuil  HaJl MHOMECTBAaMU:
IIEPEMECTUTENIBHOE, COYETATENIBHOE, PACIpENCIUTENbHOE, BKIOUeHusA. Vcmosb3oBaHue
rpadu4ecKoro MpeICcTaBICHUs] MHOKECTB IS ONMCAHMS PEabHBIX MPOIECCOB U SBICHUH, MPU
pelleHny 3a1ay.

N3mepenune paccerBaHUs AAaHHBIX. JlUcCIepcUs M CTaHJAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

DOneMeHTapHbBIe COOBITHS ciydaiiHoro ombita. CiydaiiHele coObITHS. BepostHocTH
coObITHil. ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH. CiydaifHbI BBIOOD.
CBsi3pb MEXJy MAaJOBEpPOSITHBIMU M NPAKTHUECKU JOCTOBEPHBIMH COOBITHSIMH B IPUPOJIE,
00I11eCTBE U HayKe.

JlepeBo. CBoiicTBa 1IepeBbEB: €AMHCTBEHHOCTh MyTH, CYILIECTBOBAHUE BUCSAYEH BEPILNHBI,
CBSI3b MEXJy YHUCIIOM BepHIMH W yuciaoM pédep. IlpaBuno ymHoxeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[TpotuBononoXkHBIE CcOOBITHA. Jlumarpamma Diinepa. OObenanHeHHE U IepecedeHue
coObiTuii. HecoBmecTHble coObiTHs. @Dopmyrna cloXeHHs BEposSTHOCTEH.  YcCiloBHas
BeposAsTHOCTb. [IpaBuio ymHoxxenus. HezaBucumsie coobitus. IlpencraBienue sxcrnepumMenTa B
BHJIC JiepeBa. PelieHne 3aa4 Ha HaXOXKJICHUE BEPOSITHOCTEN C MOMOUIBIO JIEpEBA CIYyYalHOTO
DKCIIEPUMEHTA, IUarpaMm DUiepa.

9 KUIACC

[IpencraBiaeHre AaHHBIX B BUJAE TaONHIl, AUarpamm, rpaduKoB, HHTEPIPETAHs JaHHbIX.
YreHue u nocTpoeHue Tabiuil, AuarpaMm, rpauKoB MO peabHbIM 1aHHBIM.

[TepecranoBku u akropuan. Coderanuss U uyucio couetanuid. Tpeyronpauk Ilackans.
Pemenue 3amau ¢ ucnosib30BaHNEM KOMOWHATOPHKH.

['eomerpuueckast BeposTHOCTb. CirydaiiHbii BEIOOp TOYKM M3 (PUTYpBI HA IUIOCKOCTH, U3
OTpe3Ka U U3 IyTU OKPY>KHOCTH.

HcneiTanue. Ycenex u Heyaauda. Cepust MCTIBITaHUM 10 iepBoro ycnexa. Cepus UCIBITAaHUN
bepnymnu. BepositHocTH coObITHII B cepuu ucnbiTanuil bepryim.

CrnyualiHas BEIMYMHA M PACIpPENEICHUE BEPOATHOCTEM. MareMaTHdecKoe 0XHJIaHue U
mucnepcus. [Iprumepsl MaTeMaTHYeCKOro OXHAaHUSA KaK TEOPETHYECKOIo CPEeIHEro 3HaueHus
BEJIMYMHBI. MaTeMaTnyeckoe OKUAaHUE U JUCIIEPCUS CIyYalHOM BEJIMYMHBI «UUCIIO YCIEXOB B
cepuu ucnblTaHud bepHymmy.



[TonsiTue o 3akoHe OoybIIUX yncesn. M3MepeHue BEposSTHOCTEH C MTOMOIIBIO 4acToT. Poib
¥ 3HaUCHHE 3aKOHA OOJBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD U CTATUHCTHKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHUS MporpamMmbl yueOHOro Kypca «BeposiTHOCTh U
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K TMPOLUUIOMY W HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHHMSIM POCCHUICKHX MATEMATHKOB U POCCUHCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTUKEHUHN B IPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHWS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYyp TPAXKIAHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYX ICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHXKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs YCIIEITHON Mpo¢eCCHOHANbHON JAEITeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIWUBUIYAJIbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, pACCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHSA YEJIOBEKa, NPHUPOABI M 0O0IIecTBa, TMOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pPa3BUTHUS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAaHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIE0BATENIBCKON IEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpOBaHMe  KYJbTYPbl  310POBbS W
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (3I0pOBOE MUTAHKE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUH U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBhIKAa pedIIeKCcHuw,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO )K€ MpaBa JPYroro 4e0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEe Ha MPUMEHEHHE MaTEeMaTUYeCKHX 3HAHWM IS pelIeHus 3aaad B 00JacTH
COXPAHHOCTH OKpY>Karolleil cpebl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0JieM U yTel UX pelieHus;

8) ajanTanust K MI3MEHAIOUUMCS YCJIOBUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, TOBBILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y NPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHOMN JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKU M KOMIIETCHIIUN U3
OIBITA IPYTHUX;



HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
HOHATHS, THIIOTE3bl 00 0OOBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHee HEH3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, GOpPMyIUPOBATh M OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS

Ba3zoBble JJornueckue aeiicTBHA:

° BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TOHATHAMH, (OPMYJIUPOBATh ONPEACICHUS  IOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Il 0000IIeHUus u
CpaBHEHUS, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

° BOCIPUHUMAThH, (POPMYIHPOBATH U MPEeOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHEIC, SMHIUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,
° BBISIBJISTh MAaTEMATHYSCKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U MIPOTUBOPEUHS B (paKTax,

JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IpeylaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

o JIeaTh BBIBOJIBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTHMBHBIX W WHIYKTHUBHBIX
YMO3aKIIYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
o pa3bupatrh AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIpsIMbIe U OT MPOTHUBHOTO),

MPOBOANWTH  CAMOCTOSTEILHO  HECIIOKHBIE  JIOKA3aTeJIbCTBA  MAaTEMAaTUYECKUX  (aKTOB,
BBICTpAaUBaTh AapryMEHTAllUI0, TPUBOAUTH MPHUMEPhl M KOHTPHOPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYXICHHUS,

. BBIOMpaATh CIOCOO pemieHus y4eOHOHl 3amaunM (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € YY4ETOM CaMOCTOSITETFHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble ucciien0BaTeIbCKHE AeiCTBUS:

. UCIIONIb30BaTh  BOMPOCHl  KaK  MCCIENOBAaTENbCKUH ~ HHCTPYMEHT  IO3HAHMS,
(GbopMyJIIpOBaTh BOMPOCH], (UKCHPYIOIIAE IPOTHBOPEUHE, MPOOJIEMYy, CaMOCTOSITEIHLHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, ()OPMUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOKO MO3UIIHUIO,
MHEHHE;

° MPOBOJNTHh TIO0 CaMOCTOSTEIHHO COCTABIICHHOMY IIJIaHY HECIOXHBIA JKCIICPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE I10 YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTeMaTHYeCcKoro OO0BEeKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXKAY COOOi;

. CaMOCTOSITENTbHO (POPMYIIUPOBATH OOOOIIEHHS U BBIBOBI [0 Pe3yIbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, WCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

° MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIABUTAThH MPEANIONIOKECHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

. BBISIBJIATH HEJAOCTATOUYHOCTh U M30BITOYHOCTH MH(OPMALINH, JTAHHBIX, HEOOXOIUMBIX JJIS
pelIeHus 3a/1a4H;

. BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH HHGOPMAIUIO
pa3INYHBIX BUAOB U (POPM MPECTABICHHUS;

. BbIOMpPATh (GOpMy MpEACTaBICHUS MHPOPMALUU U WIUTIOCTPUPOBAThH pellaeMble 3aJjauu
CXeMaMH, AMarpaMMaMH, HHOU rpadukoi u ©X KOMOMHALMSIMY;

. OLICHHUBATh HAAEXKHOCTh MHPOpPMAIMU MO KPUTEPUSM, MPEAJIOKEHHBIM YUYUTEJIEM WU

c(hOpMyJIHUPOBAHHBIM CAMOCTOSITENBLHO.



KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

o BOCHPUHUMATh U (OPMYIIMPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U IEJISIMHU
oOlIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHhMEHHBIX
TCKCTAaX, JdaBaTb IOJACHCHUA II0 XOA4Y PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHLIfI
pe3yJbTarT;

o B X0/l OOCYXIECHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOl TE€Mbl, MPOOIEMBI,
pemaeMoﬁ 3aa4M, BBICKA3blBaTb MACH, HAILICJICHHLIC Ha IMOUCK PCUICHUSA, COIMOCTABJIATH CBOU
CYXKIEHHS C CYXXJIEHUSIMU JPYTHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3jivyuue U CXOJACTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

o NpCACTABIATL PC3YyJIbTAaThl PCHICHUA 3aJadu, SKCIICPUMCHTA, HUCCICAOBAHHA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud U
O0COOEHHOCTEHN ayAUTOPHH;

. IIOHUMATh U UCNOJIb30BaTh IPEUMYILIECTBA KOMAHIHOW U MHJMBUIYaJIbHOU pabOThI Ipu
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3a/ay;
. IIPUHUMATDH LI€Jb COBMECTHOHM ACSATEIBHOCTH, IUIAHUPOBATh OPraHU3ALAI0 COBMECTHOU

paboThl, pacnpeaenaTh BUAbI padoT, JOroBapuBaThCs, 00CYK1aTh MPOLECC U PE3YJIbTaT padOThI,
00001aTh MHEHUS HECKOJIBKHX JIFOICH;

o y4acTBOBATh B TPYHIIOBBIX (popMax paboThl (00CYXIeHUS, 0OOMEH MHEHHSMH, MO3TOBBIC
LITYpMBbl M JIPYTHE), BBINOJHATH CBOIO 4acTb pabOThl U KOOPAMHUPOBATH CBOM JEUCTBUS C
JIpYTMMH 4WIEHAMHM KOMAHJIbI, OIICHMBATh KAueCTBO CBOETO BKJIaAa B OOLIMH TMPOIYKT IO
KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

PerysiTuBHBIE YHUBepPCAJIbHBIE YUeOHbIE el CTBUS

Camoopranuzanmsi:

o CaMOCTOSITENIFHO COCTAaBJIATh IUJIaH, AJTOPHUTM pEUICHHs 3agadd (WU ero 4acTb),
BBIOMpATh CIIOCOO PEHICHUS ¢ y4ETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaLIUU.
CaMOKOHTPOJIb, SMOLMOHATbHBII MHTEJJIEKT:

L4 BJIaACTh criocodoamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IpoHecca U pe3yjibTaTa PCHICHUSA
MaTeMaTH4eCKOun 3aga4u,
L4 npeaABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IPH PCIICHHUU 3adadu, BHOCHUTH

KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATEIbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPY/AHOCTEH;

o OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa AEATEIbHOCTH IOCTABIECHHOW LIETH U YCIOBHSAM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WJIM HEJOCTUKEHUS LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OMBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kJjacce oOydaroumuiics MOMYYUT CIEIYIOIIUE NpEeAMETHbIE
pEe3yIbTaTHI:

Yurtath MHPOPMALMIO, MPEJCTABICHHYIO B Ta0NMIAX, HAa JUarpaMmax, MpeCTaBIIsATh
JIaHHBIE B BUJIE TAOJUIl, CTPOUThH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIE) IO
MaccHBaM 3HAYEHUH.

OnucelBaTh ¥ HHTEPIPETHUPOBATH pEAIbHBIE YHCIOBBIE JaHHbIE, MPEJCTABICHHbIE B
TabNuIax, Ha AuarpaMmax, rpadukax.

Hcnonp3oBaTh [ ONHMCAHMS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU: CpelHee
apudmMeTHuecKoe, MeIuaHa, HauOoJbIlee 1 HaUMEHbIIIee 3HaYeHUs, pa3Max.

HmeTs mpeacTaBieHUE O CiOydyallHOM W3MEHYMBOCTH Ha MpUMepax LeH, (PU3MYEeCKHX
BEJIMYNH, AaHTPONOMETPUUYECKUX JIaHHBIX, HMMETh MPEACTABIEHUE O CTATUCTHYECKOHN
YCTOMYUBOCTH.



K xoniy obOydyeHuss B 8 kJiacce 0OOydYarOMMICS TONYYUT CICAYIOMNE TMPEIMETHBIE
pE3yJIbTaThI:

W3Bnekatb u mnpeoOpa3oBbIBaTh HHGOpPMAIUIO, MPEJICTAaBICHHYIO B BHUAE TaOHII,
quarpamm, rpadukoB, MPEACTABIATh JaHHBIC B BHJIE TAOIUII, TUarpamm, rpauKos.

OnuceIBaTh TaHHBIE C MOMOIIBI0 CTATUCTUYECKHUX MOKA3aTeNNel: CpeAHUX 3HAYCHUN U Mep
pacceuBaHus (pa3Max, JUCIEPCUS U CTAHJAPTHOE OTKJIOHEHHUE).

HaxoauTh 4YacTOThl YHUCIOBBIX 3HAYEHMH M YacTOTHl COOBITUH, B TOM 4YHUCIE IO
pe3ylibTaTaM U3MEPEeHU U HaOITI0ICHHIA.

Haxoauth BepoOSITHOCTH Ciay4yailHBIX COOBITUII B  ONbBITAX, 3Has BEPOSATHOCTU
DJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMNBITAX C PAaBHOBO3MOXKHBIMHU DJIEMEHTaPHBIMU
COOBITUSIMH.

Hcnonb30BaTe TpaguuecKkue MOJENH: JEPEeBO CIYYalHOTO SKCIEPUMEHTa, JUarpamMMbl
Dilnepa, yucaoBas npsimas.

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, TOJIMHOXKECTBO, BBINOJHATh OIEpAllUd HaJ
MHO>KECTBaMU: O00BEAMHEHUE, TIepeceyeHre, AOMOIHEHUE, MePEeYHCIIATh JIEMEHThl MHOXKECTB,
MPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnons3oBaTh rpaduueckoe MNpeiCTaBIEHWE MHOKECTB U CBSI3€d MEXIy HUMH s
OMHUCAHUsl MPOIECCOB U SBJICHUW, B TOM YHCJIEC MPHU PEIICHUU 3a7a4 U3 JAPYIHX YUEOHBIX
MPEIMETOB U KYPCOB.

K xoniy oOydyenHuss B 9 kJjacce OOydYarOIIMICS TMOJYYUT CICAYIOIMIUE MPEIMETHBIE
pe3yNbTaThI:

W3prekath W TpeoOpa3oBbIBaTh HMH(DOPMAIHMIO, TMPEACTABICHHYIO B  Pa3IMYHBIX
WUCTOYHUKAX B BUJE TaONWIl, auarpamm, rpa@ukoB, MPEACTaBIATH JaHHbIE B BHIE TaOIuIl,
ararpaMm, rpadukoB.

Pemarp 3amaun opraHM30BaHHBIM IMEPEOOPOM BapUAHTOB, & TAKXKE C HCIOJIb30BaHHUEM
KOMOWHATOPHBIX TIPABUII U METOIOB.

Hcnonb30BaTh ONMUcaTeIbHbIE XapPAKTEPUCTUKHU JUISI MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
YHClle CPETHUE 3HAUEHUS U MEPbI pacCEeHUBaHUS.

HaxoauTh 4acTOTHI 3HAYEHHUI M 9aCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSCh Pe3yIbTaTaMU
IPOBEAEHHBIX U3MEPEHNHN U HAOIIOACHUH.

HaxoauTh BEpOSTHOCTU CIy4YailHBIX COOBITUN B HM3yUYEHHBIX OMbBITaX, B TOM YHCIE B
OTBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMHU, B CEPUSIX MCIBITAHUNA 10 TIEPBOTO
ycrnexa, B cepusax UCIbITaHui bepHyiu.

NmeTs mpeacTaBiieHUE 0 CIIy4YalHOW BEJIMYMHE U O PACTIPEICIICHUU BEPOATHOCTEM.

HmeTh mipencTaBieHHe O 3aKOHE OONBIINX YKced KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJE U OOLIECTBE.



TEMATHYECKOE INTAHUPOBAHMUE
7 KJIACC

KoaudecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

13“1_)1 Haumenosanue pas/ie/ioB U TeM IPOTpaMMbl Beero Kourpoasnbie IIpakTuyeckne 00pazoBaTejbHbIE PeCcypChbl
padoThI padoThI (bubaunorexa IOK)

1 TIlpexacraBieHue JaHHBIX 7 2 https://m.edsoo.ru/7f415fdc
2 | OmnwmcarenbHasi CTAaTUCTHKA 8 1 https://m.edsoo.ru/7f415fdc
3 | CnyuaiiHas ”3MEHUYHUBOCTh 6 1 https://m.edsoo.ru/7f415fdc
4 | BsepeHue B TEOpHIO rpadoB 4 https://m.edsoo.ru/7f415fdc
5 BeposATHOCTb M YacTOTa CIY4aHHOTrO COOBITHSI 4 1 https://m.edsoo.ru/7f415fdc
6  OO0o0OueHne, cucTeMaTH3aLKs 3HAHUN 5 2 https://m.edsoo.ru/7f415fdc

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

Koaun4yecTBO 4acosB

DJIeKTpPOHHbIe (LM (POBbIE)

I‘]Ji HaumeHoBaHHe pa3/ie/ioB H TeM IPOrPAMMBbI Beero Konrpoabnbie Ilpakrnueckue 00pasoBaTejbHbIE PECYPChI
padoThbI padoThbl (bubsmoreka IIOK)

1 | TloBropenmue Kypca 7 Kiacca 4 https://m.edsoo.ru/7f417fb2
2 | OmwmcarenpHas cTaTUCTUKA. PaccenBanme JaHHBIX 4 https://m.edsoo.ru/7f417fb2
3  MHoxecTtBa 4 https://m.edsoo.ru/7f417fb2
4 | BeposSTHOCTB CIIy4ailHOrO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
5 Bsenenwue B Teoputo rpadoB 4 https://m.edsoo.ru/7f417fb2
6  CnyuaiiHble cOOBITHS 8 https://m.edsoo.ru/7f417fb2
7 | O06001IEeHne, CHCTEMATH3AIMS 3HAHUH 4 2 https://m.edsoo.ru/7f417fb2

OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

Koaun4yecTBO 4acosB

DJIeKTpPOHHbIe (LM (POBbIE)

I‘]Ji HaumeHoBaHHe pa3/ie/ioB H TeM IPOrPAMMBbI Beero Konrpoabnbie Ilpakrnueckue 00pasoBaTejbHbIE PECYPChI
padoThbI padoThbl (bubsmoreka IIOK)

1 | TloBropenmue Kypca 8 kiacca 4 https://m.edsoo.ru/7f41a302
2  DieMEeHThl KOMOMHATOPUKHU 4 1 https://m.edsoo0.ru/7f41a302
3 T'eomerpuueckas BEpOSTHOCTb 4 https://m.edsoo.ru/7f41a302
4 | Ucnoeitanus bepaymiu 6 1 https://m.edsoo.ru/7f41a302
5  CnyuaiiHas BelIUYHHA 6 https://m.edsoo.ru/7f41a302
6 | OOoOImIEeHHEe, KOHTPOJIb 10 1 https://m.edsoo.ru/7f41a302

OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kon .
HpOBEpHEMOTD IIpoBepsiembie NpeMeTHbIE Pe3yJIbTATh 0CBOCHHs OCHOBHOI
pesyabTaTa o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
5 BeposITHOCTh M cTaTUCTHKA
Yurate wuHpOpMaLMIO, NPEICTABICHHYIO B Tabmuuax, Ha JauarpaMmax,
5.1 NPEJCTaBIATh JAaHHBIE B BUAE TaOJUI, CTPOUTH AUArpamMMbl (CTOJIOMKOBBIE
(cTronbuarpie) U KPYroBbI€) 110 MACCUBAM 3HAYCHHI
59 OnuceiBaTh ¥ UHTEPIPETUPOBATh  pEajbHbIE  YUCJIOBBIE  JAHHBIE,
' MIpeJICTAaBJICHHBIE B TA0IMIIAX, HA [Uarpammax, rpadukax
Ucnons3oBarh jiss ONHMCAHUS JIAHHBIX CTAaTUCTUYECKHUE XapPaAKTEPUCTUKHU:
5.3 cpenHee apudmeTHUecKoe, MeauaHa, HauOobllee U HaMMEHbIIee 3HAUCHUS,
pa3zMax
HNmers mpencraBiieHHE O CIy4alHOW WM3MEHYMBOCTH HAa IPUMEpPAxX LEH,
5.4 (U3HYECKUX BEJIMYMH, aHTPOIIOMETPUYCCKHUX JaHHBIX, UMETh TPEICTABICHUE
0 CTaTUCTUYECKON YCTOMYMBOCTHU
8 KUIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
pesybTaTa o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
5 BeposTHOCTB U CTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh WHGOpPMAIMIO, MPEICTAaBICHHYIO B BHJE
5.1 Tabnui, AuarpamMM, TpaduKoOB, MPEJICTaBIATh JaHHBIE B BHUIE TaOJIHII,
auarpamm, rpaukos
OnuceIBaTh JaHHBIE C TOMONIBIO CTAaTHCTHYECKUX TIOKa3aTeNel: CpeaHuX
5.2 3HaUYeHUH © Mep pacceuBaHus (pa3max, JUCIEpcHs U CTaHAapTHOE
OTKJIOHCHHE)
53 Haxonuth 4acTOThI YMCIOBBIX 3HAUYEHUN M YaCTOTHI COOBITHH, B TOM YHCIIE 10
' pe3yabpTaTaM U3MEPEeHHUI U HaOII0IeHU !
HaxoauTs BeposTHOCTH clydallHBIX COOBITHI B OMbBITaX, 3Has BEPOSTHOCTU
5.4 AJIEMEHTApHBIX COOBITUM, B TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMH
AJIEMEHTapPHBIMUA COOBITUSIMU
55 Hcnonb3oBarthk rpaduyeckre MOJENH: JAEPEBO CIYYAHOTO SKCIIEPUMEHTA,
' JuarpaMMbl Dilliepa, YucioBas npsimMas
OnepupoBaTh MOHATHSIMHU: MHOXECTBO, TIOJIMHOKECTBO; BBITTOHATE OTIEPAITHH
5.6 HaJT MHOXKECTBaMH: OOBEIMHEHHE, TIEPEeCceUeHue, IOMOJHCHHE, MEePEUUCISTh
3J1€MEHThl MHOYKECTB, IPUMEHSTh CBOMCTBA MHOKECTB
Hcnons3oBath rpaduyueckoe mpeAcTaBiIeHNE MHOKECTB U CBSI3€H MEXKTy HUMHU
5.7 JUTSl OTIMUCAHMS TPOIECCOB M SIBJICHWUH, B TOM YHUCJIE MPU PEIICHUH 3a7a4 U3
JIPYTUX Y4eOHBIX MTPEIMETOB M KYPCOB
9 KUIACC
Kon .
poBepsEMOro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTATh 0CBOCHHs OCHOBHOI
pesyabTaTa o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUus
S BeposITHOCTB M CTaTUCTHKA




W3BnekaTh ¥ npeoOpa3oBbIBaTh HHPOPMALIUIO, TIPEACTABICHHYIO B Pa3IHYHBIX

5.1 HMCTOYHUKAX B BHJE TaOIMI], quarpamm, rpadukoB, IPeACTaBIATh JaHHBIE B
BUJIe TAaOJIHII, AUarpamMm, rpadukoB
59 Pemate 3amaun  OpraHM30BaHHBIM IEpPeOOPOM BapUAHTOB, a TaKXKe C
' MCI0JIb30BaHHEM KOMOMHATOPHBIX MTPABHJI U METOJIOB
53 Hcnonbs3oBaTk onucaTelbHbIE XapaKTEPUCTUKHU JJII MACCHUBOB YMCIIOBBIX
' JAHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUSI U MEPbl PACCEUBAHUS
54 HaxoauTh 4acToThl 3HaUE€HUN M YACTOTHI COOBITHS, B TOM YHCIE IMOJIb3YACH
' pe3yJibTaTaMu NPOBEACHHBIX U3MEPEHUN M HAOJIIOICHUH
HaxonuTh BepOSATHOCTH CIIydallHBIX COOBITHH B M3yYEHHBIX OIBITAX, B TOM
5.5 YHCJIe B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX
HCIIBITAaHUM [0 NIEPBOTO yCIEXa, B CEpUsAX UCIBITAHUN bepHyJun
56 Nmers mpexacraBieHue O CIy4allHOM  BEJIMYMHE U O paclpeleieHUuu
' BEPOSATHOCTEMH
Hmers mpencraBieHHe O 3aKOHE OONBIIMX YHCET KaKk O TPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4allHOM W3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX

YKCCJI B IIPUPOJC U O6H.[€CTB€




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kona IIpoBepsieMblii 31eMEHT COACP/KAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue naHHBIX B BUAE TaOnMil, nuarpamm, rpadukoB. 3amoiaHeHue
TaOJIUI, YTECHUE W MOCTPOEHHWE auarpamMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) W
51 KpyroBbix). UreHwe TpaduKOB pealbHBIX MpoleccoB. V3BinedeHue
uHbOpMAMM W3 JUarpaMM H TaOJHIl, MCIOJIb30BAaHHE U MHTEPIPETALUs
JAHHBIX
OnucarenpHasi CTaTUCTHKA: CpeqHee apuMeTHUecKoe, MeAHaHa, pa3Mmax,
5.2 HanOoJplIee ¥ HAMMEHbIIee 3HAUYEHUsI Habopa YMCIIOBBIX JTaHHBIX. [IpuMepsr
CIIy4aiiHOM U3MEHYUBOCTH
CrnyualiHplii 5KCHepUMEHT (OMBIT) M CiydaiiHoe coObiTHe. BeposTHOocTh u
5.3 gactoTa. Ponb MajoBepOSTHBIX U MPAKTHUYECKH IOCTOBEPHBIX COOBITHUH B
pupoe U B oduiecTse. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEN
I'pad, Bepmmna, pebpo. Crenenp BepmuHbL. Yucio pédep um cymmapHas
54 cteneHb BepuinH. [Ipeacrasnenue o cesznoctu rpada. Lenu u nukiet. [Tyt B
' rpadax. O6xox rpada (sitnepos nyth). [IpeacraBnenue 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ nomomusio rpados
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposITHOCTh M cTaTUCTHKA
5.1 [IpencraBieHne JaHHBIX B BUAE TAa0JIUI, AUarpaMM, rpaduKoB
59 MHOX€eCTBO, 2JIEMEHT MHOXECTBa, MOAMHOXecTBo. Omepanuu  Hajx
MHOKECTBaMU: 00bEIMHEHUE, IEPECeUCHUE, TOTTOJTHEHHE
53 CBoiicTBa omnepaluii HaJ, MHOXECTBaMH: MEPEMECTUTENBHOE, COUeTaTeIbHOE,
' pacipeIeIuTeIbHOE, BKIIOYCHHUS
54 Hcnonb3oBanue rpaduyeckoro NpeACTaBICHUS MHOXECTB Ui ONHCAHHS
peabHBIX MPOLECCOB U SBJICHUMN, IPU PEIIEHUH 3a/1au.
55 W3mepenue paccemBaHusi AaHHbIX. JlUcrnepcuss M CTaHJApPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OpOB. J[narpaMMa paccerBaHuUsl
OneMeHTapHble CcOOBITUS  ciaydaiiHOro omblta. CiyvaiiHble COOBITHSL.
56 BepositHocTH  cOOBITHI. ONBITEI ¢ PaBHOBO3MOKHBIMU  3JIEMEHTAPHBIMU
' coOpiTussmMu. CitydaliHplii  BpIOOp. CBSI3b  MeEXAY MAaJOBEpPOSITHBIMU U
MIPAKTUYECKH IOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBOMCTBa AEPEBHEB: €IUMHCTBEHHOCTD IYTH, CYLIECTBOBAHUE BUCSYEH
5.7 BEPIIMHBI, CBS3b MEXIy 4YHCIOM BepumiMH u uyuciaoMm pédep. [IpaBuio
yMHOKeHus. PenieHue 3aga4 ¢ moMoIbo rpagos
[IpotuBomnonoxusle coObiTus. Juarpamma Ditnepa. OObeauHEeHUE U
5.8 nepeceueHue coObiTHii. HecoBmecTHble coObITHS. DopMmyna  CloKeHUS
BEPOATHOCTEM
59 YcnoBHas BeposiTHOCTh. [IpaBmiio ymHokenus. HezaBucumpie coObITHS
[IpencraBnenue »SKcnepuMeHTa B BHJIe JepeBa. Pemenwe 3amad  Ha
5.10 HAaxO0KJICHUE BEPOSTHOCTEM C MOMOUIBIO JEPEBa CIy4ailHOTO 3KCIIEPUMEHTA,

Juarpamm Dusepa




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposATHOCTB U cTaTHCTHKA
[IpencraBinenre JaHHBIX B BUAE Talnui, JuarpamM, TIpaduKoB,
5.1 MHTEpHpeTanys JaHHbIX. YTeHHe U MOCTPOSHHUE TaOIuIl, TuarpaMm, rpaguKoB
10 peaJIbHBIM JIaHHBIM
5.2 IlepectanoBku u pakropuan
5.3 CoueTaHus U YUCIIO COUCTAHUN
5.4 Tpeyronbuauk [lackans. Pemenne 3a1a4 ¢ MCNoib30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckas BepoaTHOCTb. Ciy4dailHbIi BBIOOpP TOYKM W3 (UTYPHI
' HA IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Wcneitanue. Ycenex u Heyaaya. Cepus HCIBITAaHUHN 10 IEPBOIO ycnexa
57 Cepus ucnbiTanuii beprymiu. BeposiTHocTH cOOBITHMH B CepUM WCHBITAHUN
' bepnyiu
5.8 CayualiHas BeJIMUMHA U paclpesiesieHue BEpOsiTHOCTEN
59 Maremaruueckoe oxugaHue u gucnepcus. Ilpumepsl Maremarnueckoro
' 0’KMJIaHUSI KaK TEOPETUYECKOr0 CPETHEr0 3HAUEHUSI BETUUMHBI
510 MaremaTtnueckoe  OXHJAHHE W JUCIEpPCUs  CIIyYalHOM  BEJIMYMHBI
' «YHCII0 YCIIEXOB B CEPUM UCHBITAHUN bepryum»
511 [TonstTue o 3akoHe OonblIux yucen. V3MepeHne BEpOSITHOCTEH C MOMOIIBIO

gyacToT. PoJib 1 3HaUeHHe 3aK0HA OOJIBIINX YMCEIl B MPUPOJIE M 00IIeCTBE




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI OCHOBHOT'O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIero
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXECTBO, MOJAMHOXECTBO, OIEpaluu
HaJ MHOXXECTBAMHU; YMEHHE OIEpPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEpPEeBO, LMK, MPUMEHITh MX MpPHU PELICHUU 3a/lay; YMEHUE HCIOJIb30BaTh
rpaduuecKoe MmpeAcTaBIeHue MHOXKECTB Ui ONMUCAHHS PEATbHBIX MPOIIECCOB
U SIBJICHU, IPY PEIICHUU 3324 U3 IPYTUX YYEOHBIX MIPEIMETOB

YMeHHne omnepupoBaTh IOHATHSIMH: OINpEICICHHE, aKCuoMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE PACIO3HABATh UCTUHHBIC U JIOKHBIC BHICKA3bIBaAHUS,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS U OTPHUIIAHUS
BBICKA3bIBAaHUH

YMeHue onepupoBaTh NOHATUSIMU: HATyPAIbHOE YUCIIO, IPOCTOE U COCTABHOE
YUCIIO0, ACIUMOCTh HAaTYpPAJIbHBIX YMCEI, PU3HAKU JEIUMOCTH, LIEJIOE YUCIIO,
MOJIyJIb YHcTia, OOBIKHOBEHHAsI APOOb U JecsITHUHAs IpOOb, CTAHAAPTHBINA BH]I
YHUClia, PAlMOHAJIBLHOE YHCIIO, HPPANMOHAIBLHOE 4YHUCIIO, apu(dMETHUYCCKUi
KBaJIpaTHbIA KOPEHb; YMEHHE BBINOJHATH JICWCTBUSI C YHMCIAMHU, CPAaBHUBATH
U yIOPSJ0YMBATh YHWCJIA, MPEACTABISTh YHMCIA HAa KOOPIAMHATHOM NPSMOM,
OKpYIJISITh YHMCIIA; YMEHHUE JieJaTh HPUKUIAKY UM OLEHKY pe3yJbTaTa
BBIUMCIICHU N

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C [ENbIM II0Ka3aTeleM,
apudmeTnyecKuil KBaJpaTHBIH KOpEHb, MHOTOWIEH, ajareOpanyeckast aApoOb,
TOKECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTENEHU OOJbllle eAMHUIIBI;
YMEHUE BBINOJIHATH Pacy€Thl 10 popMyiIaM, Ipeodpa3zoBaHUs LENbIX, APOOHO-
pallMOHANBHBIX ~ BBIPQKCHWH W BBIPAKCHUH C KOPHSIMH, Pa3JIOKECHHE
MHOTOYJIEHA Ha MHOXXHTEIHW, B TOM YHCJIE€ C HCIOJIb30BAaHHEM (OPMYIT
Pa3HOCTH KBa/IPaTOB M KBAJIPaTa CYMMbI U pa3HOCTH

YMeHue onepupoBaTh NOHATHAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C OJHOU
MIEPEMEHHOM, YHCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHOW; yMEHUe
pemate JMHEMHbIE M KBaJpaTHbIE YpaBHEHMs, JIpOOHO-palMOHaIbHbIE
YPaBHEHHUs C OJHOM IIEPEMEHHOW, CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHIA,
JMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJJpaTHBIE U IPOOHO-PALlIOHAIIbHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM, B TOM YHCJIe IPU PELICHUH 3a1ad U3 JIpy-
IUX [PEeIMETOB U MPAKTHYECKUX 3ajlayu; YMEHHUE HCIOIb30BaTh KOOPIMHATHYIO
IPSIMYI0 M KOOPJMHATHYIO IUIOCKOCTh JJISl H300paKeHUs PeleHUH ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMmenue onepupoBaTh MNOHATHAMH: (QyHKUMA, Tpaduk (QyHKUUU, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3pAcTaHus,
yObIBaHUs, HauOombIllee M HaUMEHbIIee 3HAuYeHUS (QYHKIHUU; YMEHUe
OTIepUPOBATH MOHATUIMU: MPSMas MPONOPLHOHAIBHOCTD, JIUHEHHAs (YHKIINS,
KBagpaTuyHas (QyHKOUS, oOpaTHas MPOMNOPLHOHAIBHOCTh, Mapabdoa,
runep0osia; yMeHHe CTPOUTh rpaduKku (YHKUIUH, UCIOIB30BATh TPApUKH JUIS
OIIpEEIIEHUSI CBOMCTB IPOLIECCOB M 3aBHUCHUMOCTEW, JUISl PELUIEHUS 3a1ad M3
ApYyruX Y4YeOHBIX MPEIMETOB U pEaJbHOW JKU3HU; YMEHHE BBIPaKaTh
(dopMyIaMu 3aBUCUMOCTH MEX]ly BETMUYMHAMU

YmMmenue ONCPpHUPOBATH MOHATUAMMA: TTOCICAOBATCIIbHOCTD, apI/I(I)MeTI/I‘-ICCKaSI )48




reoMeTpuyecKas MIPOrPECCU; yMeHHe HCIOJIb30BATh CBOICTBa
nocieoBareabHoCcTed, (GOpMyIbl CyMMBbI M OOIIEro ujeHa MpH PEUICHUH
3aja4, B TOM YHCJIe 3a/1a4 U3 APYTUX yU4eOHBIX MPEJIMETOB U PEaIbHOM KU3HU

YMeHue pemaTth 3aa4yd pa3HbIX TUIIOB (B TOM YHUCIIE€ HA IPOLEHTHI, JOJIU U
YacTH, JBW)KEHUE, padoTy, LIEHy TOBAapOB M CTOMMOCTh IOKYIOK M YCIYT,
HQJIOTH, 3aJayd U3 00JacTW yHpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢uHaHCAaMM); YMEHHE COCTaBJIATH BBIPAKCHHUS, ypaBHEHHs, HEPAaBEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4d, MCCIENO0BAaTh IIOJIYYEHHOE pEUICHHE U
OLIEHUBATh IIPABJIONO00HOCTh OJTYUYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh HNOHATUAMM: (QUrypa, TOUKa, OTPE30K, IpsAMas, JIyd,
JIOMaHasi, yrojl, MHOTOYI'OJbHHK, TPEYTrOJbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUM TPEYrOJbHUKHU, IPSMOYIOJbHBIA TPEYroJbHUK, MEIUaHa,
OucCeKTprca U BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK, Mapajliesorpamm,
pOMO, MPSIMOYTOJILHUK, KBAaJpaT, Tpaneuus; OKpYKHOCTb, KpYT, KacaTellbHas;
3HaKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTypaMH; YMEHHE PEIaTh 33aJa4d, B TOM
YlCJIe U3 TIOBCEJHEBHOM KU3HU, HA HAXOXKJACHUE T€OMETPUUYECKUX BEJIMYHH C
IIPUMEHEHHEM U3yUCHHBIX CBOUCTB PUIyp U (paKToB

10

YMeHue  omepupoBaTh  IMOHATHUSMH: PaBEHCTBO  (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; NApaJLIeNIbHOCTh W IEPIEHIUKYJISAPHOCTh IPSMBIX, YIOJI
MEXIY MPSIMBIMH, NMEPHEHIUKYJISApP, HAKIOHHAsA, MPOEKIMs, 1nogodue ¢uryp,
NoJJ00HBIE TPEYrOJIbHUKH, CHUMMETPHS OTHOCHTEIbHO TOYKU MU MPSIMOM;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPHIO U mojxodue  ¢uryp,
[IapAJUICIbHOCTh U NEPIICHANKYIJIIPHOCT IPSIMBIX B OKPY’KAIOIIEM MUPE

11

YMeHue oneprupoBaTh NOHATUAMU: JJIMHA, PACCTOSHUE, YToJl (BEMTUYMHA YIIIa,
CHUHYC U KOCHUHYC yTIJia TPEeYTOJbHHKA), MJIOa/Ib; YMEHUE OLIEHUBATh Pa3Mephl
MPEAMETOB U OOBEKTOB B OKPYXAIOIIEM MHUPE; YMEHUE TMPUMEHSATH (HOPMYJIIbI
nepuMeTpa | IJIOMAd MHOTOYTOJBHUKOB, JUIMHBI OKPYKHOCTH M TUIOLIATH
Kpyra, o0bemMa MPSMOYTOJIBLHOTO MapaljiesienuIeia; yMeHue IpUMEeHAITh MpH-
3HaKd PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroJbHHKA,
teopemy Iludaropa, TpuroHomMeTpuueCcKHe COOTHOIICHUS Il BBIUMCICHUS
JUIMH, PACCTOSTHUM, TUIOIIANEH

12

YMmeHue nzo0paxkaTh MI0CKHE GUTYPHI M UX KOMOMHAIMU, IPOCTPAHCTBEHHbBIE
Gurypbl OT pyKH, C MOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJCTB MO TEKCTOBOMY HJIM CUMBOJIbBHOMY OIMCAHUIO

13

YMeHue onepupoBaTh IOHATHSAMH: IPSIMOYTOJbHAs CHCTEMa KOOpPIWHAT;
KOOpJAMHATBHl TOYKH, BEKTOP, CyMMa BEKTOpPOB, IIPOM3BENECHUE BEKTOpa Ha
YHCII0, CKAISIPHOE MPOU3BEJCHIE BEKTOPOB; YMEHHE UCIOIb30BaTh BEKTOPHI U
KOOpPJUHATHI I MPEACTaBICHHS JaHHBIX U PEIleHUus 3a/ady, B TOM YHCIe U3
JAPYTUX YUEOHBIX MPEAMETOB U PEAIbHOM KHU3HH

14

YMeHue onepupoBaTh MOHATHUSAMH: CTOJOMKOBBIE M KPYTOBBbIE HAarpaMMBbl,
TabyuLbl, cpeqHee apudmeTnyecKkoe, MenraHa, HauOoJbllee W HauMEHbIIee
3HAYEHUSs, pa3Max YUCJIOBOTO Habopa; yMEeHUE U3BJIEKaTh, HHTEPIPETUPOBATH
U MpeoOpazoBbIBaTh MH(MOPMAIHMIO, MPEJACTABICHHYIO B TaOJIMIIaX U HA Jua-
rpaMMax, OTpakarolllyl0 CBOMCTBA U XapaKTEPUCTUKHU PEAJIbHBIX ITPOLIECCOB U
SBJICHUW; yMEHHME paclo3HaBaTb HM3MEHUYMBBIE BEIMYUHBI B OKPY’KAIOLIEM
MHUpe

15

YMeHue onepupoBarTh IMOHATUSAMHU:  CIOy4yallHBId  ONBIT  (CIy4ailHbIN
HKCIEPUMEHT), 3JIEMEHTapHOE COOBITHE (AJIEMEHTApHBIA MCXOJ) CIy4aiHOTO
OIbITA, CIy4YailHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHME HAaXOIUTh




BEPOATHOCTH CIyYyalHBIX COOBITUH B ONBITaX C PaBHOBO3MOXKHBIMH 3Jie-
MEHTapHBIMH COOBITUSIMU; YMEHHE PEIIaTh 3a/IJa4ll METOJ0M OPraHU30BaHHOTO
nepebopa M C HWCHOJIB30BAaHHWEM IMpaBWIa YMHOXCHHS; YMCHHE OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITUN U SIBJICHUM, MOHUMATh POJIb MPAKTHYECKU
JIOCTOBEPHBIX U MaJOBEPOSITHBIX COOBITUN B OKPY’KaIOLIEM MHUPE U B KU3HU;
3HAKOMCTBO C IOHSTHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIMX YHCEN U €r0 POJIBI0 B MACCOBBIX SIBIICHUSIX

16

YMeHue BBIOMpATh MOAXOIAIIMNA HM3YyYEHHBIA METOJ JUIS PELICHHs 3ajauu,
IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacrno3HaBaTh IPOSBJICHUE 3aKOHOB MAaTeMAaTUKH B MCKYCCTBE, OIHCHIBATH
OTJEIBbHBIE BBIJAIOIIMECS pe3ysbTaThl, IIOJY4CHHBIE B XOI€ pPa3BUTHS
MAaTE€MaTUKU KaK HayKH, IPUBOJUTH IPUMEPbl MaTEMaTU4YECKUX OTKPBITHM U
UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kog IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BeIYMCICHUS
1.1 HarypasbHble u nensle yncia. [Ipu3Haku AeIMMOCTH LEIIbIX YUCEIl
12 OOBbIKHOBEHHBIE W JIECATUYHBIE  APOOM, TPOIEHTH, OECKOHEYHBIC
' nepuoinYeckue Apoou
13 Pammonanbheie uncna. Apu@MeTHdecKkue Omnepanud ¢  parroHAIbHBIMU
' YHCIIAMA
14 JleiicTBuTenbHBIE YMcla. ApuUMETHUYECKHE OIepaluu C JCHCTBUTEIbLHBIMU
' YHCIIAMA
15 [TpubnuxEHHbIC BBIYMCIICHUS, TMPaBWJIA OKPYIJICHHS, MPHUKUAKA W OLEHKA
' pe3yJbTaTa BRIYMCICHUN
2 Anrebpanyeckiie BEIpaKCHHUs
2.1 bykBeHHbIE BbIpaKeHHUsI (BbIPaXKEHUSI C IEPEMEHHBIMU )
59 Crenenp c¢ nenslM mokaszarenaeM. CTeneHb € PalMOHAIbHBIM I10Ka3aTeeM.
' CaoiicTBa cTeneHu
2.3 MHorouseHsl
2.4 Anrebpandeckas 1po0b
55 Apudmernueckuii  KOpeHb  HaTypaJbHOM  cremeHu.  JledcTBus ¢
' apu(METHYECKUMH KOPHSIMHU HATYpPAJIbHOU CTETICHU
3 YpaBHEHUs U HEpPAaBEHCTBA
31 Llensie u apoOGHO-panMoHanbHble YypaBHEeHUS. CHCTEMbl U COBOKYITHOCTH
' ypaBHEHUI
3.9 Lenbie u npoOHO-paloHalIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBCHCTB
3.3 Perrenne TeKCTOBBIX 33124
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33AaHUs OCIIEI0BATEIbHOCTEN
49 Apudmerndeckass W rTeoMmeTpudeckas mporpeccun. Dopmyia  CI0XKHBIX
' IPOIIEHTOB
5 OyHKIMH
OyHkus, crnocoObl 3amgaHus ¢QyHkouu. ['padux dyskumu. O6nacTh
OTIpeNleNIeHUusT W  MHOXKECTBO 3HadeHWH ¢yHkuuu. Hymn — QyHKIum.
5.1 [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (GyHKIH. Hanbomnbiiee 1 HanMeHbIee 3HaYeHUE
(YHKIMU Ha TPOMEKYTKE
6 KoopauHaTsl Ha IpsIMOii U TJIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue GUrypsl u UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojabHUKU
74 OKpY’KHOCTb U KpyT




7.5

I/I3M€p€HI/Ie rCOMCTPHUICCKUX BCIUMINH

7.6 BekTopsl Ha IIOCKOCTH

8 BeposiITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['padst




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka. BepossTHOCTB U cTaTucTHKA: 7-9-¢ KilacChl: 0a30BBIA YPOBEHB: Y4eOHUK: B 2
yacTsax, 7-9 kmaccel/ Beiconkuit U.P., Smenko U.B.; mon pen. Amenko M.B., AxnmonepHoe
obmectBo «M3narenbctBo «IIpocsemenuey. 2023 1.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Maremaruka. BepostHOocTh u craructuka: 7—9-¢ Kiaccel: 0a30BBI  YPOBEHbB:
METOAMYECKOEe MOCOOME K MPEeIMETHOW JIMHUK Y4eOHUKOB MO BEpOSTHOCTU M cTaructuke M.P.
Briconkoro, 1.B. Slmenko mox pen. N.B. Smenko. — 2-e uzg., crep. — Mocksa: [IpocBemnienue,
2023.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. O6pa3oBarenbHBIN TTOPTAT

http://Ims-ast.w-alt.ru/school-login

2. Marepuansl no maremaruke B EaMHON KomeKuuu IUQPPOBBIX 00pa30BaTENIbHBIX
pecypcoB

http://www.mccme.ru

3. Bes anemenTapHast matemaruka: CpeHsisi MaTeMaTnyeckasi MHTEpHET-1IKoJIa

http://mat.1september.ru

4. EI'D no mareMaTHke: OAr0TOBKAa K TECTUPOBAHUIO

http://www.shevkin.ru/

5. Maremarnyeckue 3toapl: SD-rpaduka, aHUMaIus U BU3yalu3alus MaTeMaTHIeCKUX
CIOXKETOB

http://wwwkvant.info

http://kvant.mccme.ru

6. OOpazoBarenbHbI MaTeMaTHueckuii caiit Exponenta.ru

http://www.exponenta.ru

7. lopran Allmath.ru — Bcst matematika B OTHOM MeCTe

http://www.allmath.ru

8. [lpuknagHas MareMaTyKe: CIPAaBOYHUK MAaTeMaTHYECKUX (HOpMyII, IPUMEPHI U 3a]a4u
C peLICHUsIMHU

http://www.pm298.ru

9. IIpoekt KidMath.ru — Jlerckast matemMaruka

http://www.bashmakov.ru

10. Onumnuansl M KOHKYPCHl MO MaTeMaTHKe [jisi UIKOJIbHUKOB Bceepoccuiickas
OJINMITHA/Ia ITKOJIbHUKOB 110 MareMaTuKe

http://www.olimpiada.ru

11. MaremMarnyeckue OJIMMITHAAbl U OJTUMITHAIHBIC 3a]]a41

http://www.zaba.ru



http://lms-ast.w-alt.ru/school-login
http://www.mccme.ru/
http://mat.1september.ru/
http://www.shevkin.ru/
http://wwwkvant.info/
http://kvant.mccme.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://www.pm298.ru/
http://www.bashmakov.ru/
http://www.olimpiada.ru/
http://www.zaba.ru/

MATEPUAJILHO-TEXHUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

1. APM yuwutens ¢ noctynom k cetu HTEepHeT.

CocraB kommiekta APM yuurens:

- HOYTOYK;

- MBIIIIb, KOJIOHKH, HAYIITHUKUA C MUKPO(OHOM;

- IPUHTEP;

- CKaHep.

2. TeneBu3zop.

3. MynbTUMEeIUHHBINA TIPOEKTOP.

4. DKpaH JEMOHCTPAIIMOHHBIH.

5. Mebens:

- CTOJI yYuTeNs — 2 1IIT;

- CTYJI y4uTess — 2 1IT;

- CTOJ yuyeHu4yeckul — 17 mt;

- CTyJI YYEHUYECKUM — 25 1mT;

- mKad KHIKHBIA — 4 1T,

- ceiid — 2 .

6. Jlocka mkonbHas — 1 .

7. 1eMOHCTpallMOHHBIE TUTAKATHI 110 alIre0pe U reOMeTpHH.
8. [leuaTHble U ANEKTPOHHBIC YUEOHbBIE U3TAHMUSL.

9. IlevaTHble TUIAKTUYECKHE U YIEOHO-METOANIECKHIE U3JAHHUS.



KPUTEPUU U HOPMbI ONEHUBAHUSA OBYYAIOIUXCA 11O ®T'OC OO0

VYuyurenp OLIEHMBAET 3HAHMUS M YMEHHUS YYaIIMXCS C YYETOM HX HWHAMBHUAYAJIbHBIX
0COOEHHOCTEH.

1. Cogmepxanme u o00BeM MaTepuana, MOJUIEKAIETO MPOBEPKE, OIMpPEaeseTCs
nporpamMoil. Ilpu mpoBepke ycBoeHHMs MaTepualla HY)KHO BBIABJIATH IIOJIHOTY, HPOYHOCTh
YCBOEHHUS YHALIUMUCS TEOPUH U YMEHUSI IPUMEHSATH €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX
CUTYyaLMSIX.

2. OcHOBHBIMH (OpMaMU TPOBEPKHM 3HAHMA M YMEHHH y4alIMXcCsl [0 MaTeMaTUKe
ABJISIIOTCS TMCbMEHHAsl KOHTPOJIbHAsA paboTa M yCTHBIN Opoc.

ITpu oneHKe NMMCbMEHHBIX U YCTHBIX OTBETOB YUHUTENb B IEPBYIO OYEPEAb YUUTHIBACT
IIOKa3aHHbIE YYalIUMHCA 3HaHUA U yMeHHsA. OLEHKa 3aBUCUT TAKKE OT HAJIMYUSA U Xapakrepa
HOTPEIIHOCTEN, JONMYIIEHHBIX YYalllUMUCS.

3. Cpeau morpeumHocTel BBIACIAIOTCS OMIMOKK U HenoueTsl. [lorpemHocTs cuuraercs
OIMOKOM, €CITM OHA CBUICTEIHCTBYET O TOM, YTO YUYEHUK HE OBJIAZC]l OCHOBHBIMHU 3HAHUSIMH,
YMEHUSIMH, YKa3aHHBIMH B [IPOrpamMMe.

K HenoueraM OTHOCATCS MOrPELIHOCTH, CBUJETENILCTBYIOUIME O HEIOCTATOYHO IOJHOM
WIA HEJAOCTaTOYHO IPOYHOM YCBOEHHUM OCHOBHBIX 3HAaHMH M YMEHMH MIM 00 OTCYTCTBUHU
3HaHWM, HE CUUTAIOLIUXCAd B IpOrpaMMe OCHOBHBIMU. Hemoueramm Takke CUMTAIOTCA:
HOTPEIIHOCTH, KOTOPbIE HE NMPUBEJIN K MCKaKEHHIO CMbICIIA, MOTYYEHHOTO YYEHUKOM 3aJaHMs
WIN CTI0c00a €ro BBIMOJHEHHS; HEaKKypaTHasl 3aIMCh; HEOPEKHOE BHITIOJTHEHUE YEPTEXKa.

I'panuna Mexy omMOKaMU M HEAOYETaMM SIBJISETCS B HEKOTOPOM CTENEHU YCIOBHOM.
[Tpu oxHMX OOCTOATENBCTBAX JOMYILIEHHAS YYAlIUMUCS MOIPELIHOCTh MOXKET pacCMaTpUBAThHCS
yuuTeleM Kak ouIMOKa, B Ipyroe BpeMs U IpU APYTrUX 0OCTOATENILCTBAX — KaK HeloueT.

4. 3ajaHus JUisl YCTHOTO U MHMCBMEHHOTO OIPOCAa YYAIIUXCSl COCTOSIT U3 TEOPETUUECKUX
BOIIPOCOB U 3ajiau.

OTBeT Ha TEOPETHYECKHH BOMpOC CUYUTAeTcs Oe3yNpeuHbIM, €CIM II0 CBOEMY
COJIEPKAHHUIO TTOJIHOCTBIO COOTBETCTBYET BOIPOCY, COAECPKUT BCE HEOOXOIMMBIE TEOPETUUECKHE
¢dakThl 1 00OCHOBAaHHBIE BBIBOJIbI, @ €0 H3JIO)KEHHWE M NMUChbMEHHAs 3allCh MaTEeMaTHYeCKU
IPaMOTHBI ¥ OTJIIMYAIOTCS MOCIEA0BATENBHOCTBIO U aKKYPaTHOCTBIO.

Pemenne 3agaun cuntaercs Oe3ynpeyHbIM, €CIM MPaBUIBHO BbIOpaH crioco0 pelieHus,
caMoO pellleHHe COMPOBOXKIAETCS HEOOXOAMMBIMU OOBSICHEHUSIMH, BEPHO BBIIOJHEHBI HY>KHBIE
BBIUMCJIEHUS] U MPeoO0pa30BaHus, MOJyUeH BEPHBIN OTBET, MOCIEN0BATEIbHO U aKKypaTHO 3a-
IIMCAHO PEILICHUE.

5. OueHka OTBeTa y4allerocssi MpU YCTHOM M IUCBMEHHOM OIPOCE IMPOBOJIUTCS IO
nATHOANIBHOM cHcTeMe, T.€. 3a OTBET BBICTABIAETCS OJHAa M3 OTMeToK: 1 (mioxo), 2
(HEYTOBIETBOPUTEINHHO), 3 (YIOBIETBOPUTEIHHO), 4 (XOpoI110), 5 (OTIMYHO).

6. Yuurenb MOXKET MOBBICUTh OTMETKY 3a OpPMIMHAJIBHBIA OTBET HA BONPOC HIIU
OpUTHHAJILHOE pEeIlIeHHEe 3aJauyd, KOTOpbIe CBUJETEIHCTBYIOT O BBICOKOM MaTeMaTHYeCKOM
pPa3sBUTHM y4Yalllerocs; 3a pelieHue Oojee CI0XKHOM 3a7aud WM OTBET Ha 0Oojiee CIIOKHBIN
BOIPOC, MPEATIOKEHHBIE yUalleMycs JOMOJIHUTEIbHO MOCIE BBIMOJIHEHUS UM 3aJjaHHH.

Kpumepuu owubox.

K rpyObIM OIIMOKAM OTHOCSITCSI OLIMOKH, KOTOpble OOHApYy>KUBAIOT HE3HAHUE
yyamuMucs (Gopmyii, NpaBuil, OCHOBHBIX CBOMCTB, TEOpeM M HEYMEHHME HX IPUMEHATH;
HEe3HaHue MPUEMOB PEeIlIeHHUs 3a/1a4, pacCCMaTPUBAEMbIX B YUEOHUKAX, a TAKXKE BBIYMCIUTEIbHbBIE
OLIMOKH, €CITU OHU HE SIBJISIOTCS OMUCKOM.

K mHerpyObiM ommOKaM OTHOCSTCS: TMOTeps KOpPHA WJIH COXpPaHEHHWE B OTBETE
MIOCTOPOHHET0 KOPHs; 0TOpackiBaHue 0e3 00BbsICHEHUH OHOTO U3 HUX U PaBHO3HAYHBIE HM.

K Hemoueram OTHOCATCS: HEpalMOHAJIBHOE pPEIlIEHUE, OMUCKU, HEIOCTaTOYHOCTbh WIIU
OTCYTCTBUE MOSICHEHUH, 000CHOBaHMI B PELICHUSX.

Oyenka ycmHulx 0meemoe y4aujuxcsi.
OTBeT OLIEeHUBAETCSI OTMETKOM «5», €CIIN YUEHUK:
IIOJIHO PAcKpbUI COJEpXkKAHUE MaTepuana B 00beMe, IPEeIyCMOTPEHHOM IpOrpaMMoil u



y4eOHHUKOM;

U3IIOKUI ~ MaTepuan  TPaMOTHBIM  SI3BIKOM B ONPEACICHHOW  JIOTUYECKOM
MOCIIE0BATEIbHOCTH, TOYHO MCIOIb3YsI MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

MIPABWJIBHO BBITTOJTHUI PUCYHKH, YUEPTEKH, TPaPUKH, COMTyTCTBYIOIIUE OTBETY;

MOKa3zajJl yMEHHE WUIIOCTPUPOBATh TEOPETHYECKHE TOJOKEHUS  KOHKPETHBIMU
puMepamMu, MPUMEHSITh UX B HOBOW CUTYAIIUU MPHU BHIMOTHCHUH TPAKTUYECKOTO 33 aHUSs;

MPOJIEMOHCTPUPOBAI  YCBOGHHWE paHee M3YyUEHHBIX COMYTCTBYIOLIUX BOIPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOMYMBOCTD UCIIOJIB3YEMBIX IPU OTPAOOTKE YMEHHIA U HABHIKOB;

OTBEYaJl CAaMOCTOATEIbHO 0€3 HaBOSIIMX BOMPOCOB yuuTess. Bo3MOXHBI oJHA - /BE
HETOYHOCTU TIPU OCBEUICHUH BTOPOCTETICHHBIX BOMPOCOB WJIM B BBIKIJIAJKAX, KOTOPBIC YUCHHK
JIETKO UCIPABUJI TI0 3aMEYaHUIO YUUTEIS.

OTBeT OIICHUBACTCS OTMETKOU «4», €CIM OH YAOBJIETBOPSET B OCHOBHOM TPEOOBAHHSIM
Ha OLIEHKY «5», HO MPU 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

B U3JIOKEHUHU JIONMYIIEHBI HEOOJbIIHME MPOOENbl, HE WCKA3HMBIINE MATEMATHYECKOE
coJlep:KaHue OTBETA;

JOTYIICHB OJMH - JiBa HEAOYEeTa NPHU OCBEHICHUU OCHOBHOTO COJCPKAHHS OTBETA,
WCIIPaBIICHHBIC M0 3aMEUAHUIO YUUTEIS;

JOMYIICHBI OMMOKa WM OoJjiee JBYX HEAOYCTOB NPH OCBEIICHWU BTOPOCTEIICHHBIX
BOIIPOCOB UJIU B BBIKJIAJIKAX, JIETKO MCIPABICHHBIC MO 3aMEUAHUIO YUUTEIS.

OtMeTka «3» CTaBUTCS B CICAYIOIIUX CIIydasx:

HEMOJHO WJIM HEMNOCJEeNI0BAaTENIbHO PACKPBITO COAEpKaHHME MaTepuana, HO MOKa3aHO
oOmiee MOHUMaHKUE BOIIPOCA M MPOJIEMOHCTPUPOBAHBI YMEHHS, TOCTATOYHBIC JUIS JATBHEHUIIIETO
YCBOGHHS MPOrpPaMMHOTO Marepuana (ompeneneHHble «TpeGoBaHHSIMH K MaTeMaTH4YeCKOU
MOATOTOBKE YYAIIUXCS»);

UMENNUCh 3aTpyJHEHUS WM JONYyIIeHbl OMMUOKA B  ONpEeAeNieHUH TOHSATHH,
WCIIOJIb30BAHUY MAaTEMaTHICCKOW TEPMUHOJIOTHH, YEPTEKaAX, BHIKJIAIKAX, UCIIPABJICHHBIC MTOCIe
HECKOJIbKUX HABOJSIIUX BOMIPOCOB YUUTES;

VYCHHUK HE CIPABHWICSA C MPUMEHEHHEM TCOPHH B HOBOW CHTYAaIlMH TPH BBITOJHEHUU
MPAKTUYECKOTO 3aJaHusl, HO BBIMOJIHII 33/1aHUs 0053aTeILHOTO YPOBHS CIOKHOCTH IO JaHHOMN
TeMe;

P 3HAHUHM TEOPETUYECKOTO MaTepuaia BBIIBIEHA HEAOCTaTOYHas COPMUPOBAHHOCTh
OCHOBHBIX YMECHHI U HABBIKOB.

OTMmeTKa «2» CTaBUTCS B CIICAYIOIINX CIydasx:

HE PaCKPBITO OCHOBHOE COJIepKaHNe y4eOHOT0 MaTepraa,

0oOHapy»eHO HEe3HAHWE WJIM HEMOHMMAaHHE YYCHHKOM OOJblleld MM Haubolee Ba)KHOU
yacTHU y4eOHOro MaTepuarna;

JIOTIYIICHbI OMIMOKH B OMpEIeNeHUH TOHATUN, MPU HCIOIH30BAHUM MaTEeMaTHUYECKON
TEPMHHOJIOTHH, B PUCYHKAX, YePTEeKaxX WU TpaduKkax, B BBIKIAJIKAX, KOTOPhIC HE MCIPABICHBI
MocJie HECKOIBKUX HABOJISAIINX BOMPOCOB YUUTETIS.

OyeHnka nuco MeHHbIX pabom yuauuxcs.

OtmeTKa «5» CTaBUTCS, €CITH:

paboTa BBITOJIHEHA TIOJTHOCTHIO;

B JIOTHYECKHX PACCYKIEHUSX U 000CHOBAHUHU PEIICHUSI HET MPOOENIOB U OLINOOK;

B PEHNICHUH HET MAaTeMaTHYEeCKHX OMMUOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMMCKA, HE
SIBIISIOIASICS CIICICTBUEM HE3HAHUS MM HEMOHUMaHUs y4eOHOTro MaTepuana).

OtMmeTKa «4» CTaBUTCS, €CITH:

paboTa BBIMIOJIHEHA TTOTHOCTHI0, HO OOOCHOBAHMSI IIATOB PEIICHUS HEIOCTATOYHBI (eCIH
yMEHHE 000CHOBBIBATh PACCYKICHUS HE SBJISUIOCH CIICIIHATBLHBIM 00BEKTOM IPOBEPKH );

JIOTYIIeHA OJJHA OIIMOKA UM JIBA-TPU HEJ0UYeTa B BBIKJIAJKAX, PUCYHKAX, YePTEIKAX WITH
rpadukax (€cim 3T BUIBI paOOThI HE SBIISUIACH CIICIIMAIBHBIM 00bEKTOM MPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIU:

JomnyIieHbl Oosiee onHOM ommOku WM Oosiee ABYX-TPEX HEJOYETOB B BBIKJIAIKAX,



yeprexax WiM rpadukax, HO ydyalluiics BiajgeeT o0sf3aTeIbHBIMU YMEHUSMU IO MpPOBEpsieMOi
TEME.

OtMmeTKa «2» CTaBUTCS, €CIIN:

JIOMYIICHBI CYIIECTBEHHBIC OIMMOKM, TIOKA3aBIIME, 4YTO Y4Yalluics HE BIAICeT
00s3aTeNbHBIMU YMEHUSMH 10 JAHHOM TeMe B MOJIHOM Mepe.

Oyenkxa mecmogvix pabom Y4auuxcs.

OtmeTka «5» cTaBUTCS, €clu: yyaluiics BeInoaHuw1 BepHo 90-100% paboTsl.

OtmeTka «4» CTaBUTCS, €CIU: yJaluiics BepHo BeIMOIHWI 70-89% paboThl.

Otmetka «3» CTaBUTCS, €CIU: y4aliuiics BepHo BbInoaHmI 50-69% paboThl.

OTMmeTKa «2» CTaBUTCS, €CIH: yJaluiics BeIOTHMI Menee 50% paboTsl.
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