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INOACHUTEJIBHASA 3AIIMCKA

VY4eOnblii Kypc « BeposTHOCTB U CTATUCTHKAY YTIyOJIEHHOTO YPOBHS SBIISETCS
MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOrO Y4eOHOro Kypca YIrIyOJIEHHOIO
YPOBHS Ha YPOBHE CpeJHEro 0011ero oopazoBanus. Y4eOHbII Kypc MpeaHa3HaueH
st GOPMHUPOBAHUSA Y OOYYAIOUIMXCA CTATUCTUYECKOW KyJIbTYpbl M MOHUMAaHHS
pOJIM TEOPHHM BEPOSTHOCTEN KaK MAaTeMaTHYE€CKOTO MHCTPYMEHTA Il H3yYCHHUS
CIIy4ailHBIX COOBITHI, BeIMYHMH U mponeccoB. [Ipu u3ydyennn kypca oboramarorcs
MPEACTaBICHUS] OOY4YaIOMMUXCA O METOJaX MCCIEOBaHUS W3MEHYMBOTO MUDA,
pa3BHUBaeTCSd TNMOHWMAaHWE 3HAYMMOCTH U OOIIHOCTH MAaTEMaTHYECKHMX METOJIOB
MO3HAHHUA KaK HEOThEMJIEMOM YacTHU COBPEMEHHOIO €CTECTBEHHO-HAYYHOTIO
MHUPOBO33PEHUS.

Copepxanve ydeOHOro Kypca HalpaBlI€HO Ha 3aKperjieHUEe 3HaHU,
MOJIyYEHHBIX NPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUA O CIIyYallHBIX BEJIIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMU Ha BaXKHBIX MPUMEpaX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIErO
Mmupa. B pesynbrare y 00y4aromuxcs 10KHO CpOPMUPOBATHCS MPEICTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJENSIX, UCIIOJIb3YEMBbIX
JUISL ONIMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUueCKUX BEIMUHH, TIOIPEIIHOCTEH
B Pa3IMYHbIEC POJIa U3MEPEHUSX, ITUTEIIBHOCTU O€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUHN U TPOIIECCOB B 0011I€CTBE. YUeOHbIN
Kypc siBisieTcsi 0a30i Al OCBOEHUS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOJUMBIX CHELMATUCTaM HE TOJIBKO MHKEHEPHBIX CIIEHUANIbHOCTEH, HO TaKxkKe
COLIMAJIbHBIX U MICUXOJIOTMUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHbIE HAYKH
B 3HAQUMTEJIILHOM Mepe UCHOJIb3YIOT anmapar aHaiau3a OOJbUIMX JIaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHUMaeT OOCYXKJIEHHE 3aKOHa OOJBIINX
yrcenl — (PYHIAMEHTAJIBHOTO 3aKOHAa MPUPOJIbI, MMEIONIEr0 MaTeMaTHYECKYIO
dbopmManm3zanuro.

B cooTBercTBMM C yKa3aHHBIMU LEISIMA B CTPYKType YydeOHOTo Kypca
«BepoaTHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coniepkarenbuble TMHUM: «CiayyaliHble COOBITHS U BeposiTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOpPUU MHOXKECTB, HEOOXOAUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepuana JaHHOTO y4eOHOTro Kypca M CMEXKHBIX MaTEMaTUYECKHUX YueOHBIX
KypPCOB.

Copepxanne muHUN «CiydaiiHbIe COOBITUS U BEPOSITHOCTID CITY>KUT OCHOBOM
st (GOPMUPOBAHUS TPEICTABICHUNA O PpaCHpelelIeHUH BEPOSTHOCTEH MEXIY
3HAQYEHUSIMH CIIyYalHbIX BEJIMUMH. BaXkHy10 4acTh B 3TOM COAEPKATEIbHON JTMHUN
3aHMMAeT W3Y4YEHUE TeOMETPUYECKOr0 W OMHOMHUAIBLHOTO pacClpeiesieHUid u



3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOraMH — IIOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacupeneneHusIMH.

Templ, CBsI3aHHBIE C HENPEPBIBHBIMU  CIYyYalHBIMM BEIMYMHAMHU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBICHUN C TIOMOIIBIO HENMpPEephIBHBIX (yHKIUI. OCHOBHOE
BHUMAaHHUE YAEIAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSM.

B ydeOHOM Kypce mpeaycMaTpHBAETCS O3HAKOMUTEIBHOE H3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMU BEIMYMHAMM W OIMCAaHUE ITOW CBA3M C IOMOUIBIO
KO3 QUIMEHTa KOPPEISUUU M €ro BbIOOPOYHOIO aHalora. OTU DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lMarpamMmel pacCEMBAHUA», U3YUYEHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, © BO MHOI'OM OMHUPAIOTCS Ha CBEICHUS U3 KypCOB
anreOppl U TEOMETPUH.

Emé oamH 2neMeHT  COAEp)KaHWs, KOTOPBIA  IpeylaraeTcs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IOCJIEAOBATEIBHOCTD CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYTAIONINX B €IMHUILY BpeMeHU. O3HaKOMJICHHUE C pacipeeicHueM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUHA HOCUT pPa3BUBAIOUIUMN XapakTep U
SBJIICTCSL aKTyaJbHBIM JUIsI OyQyUIMX aOUTypUEHTOB, MOCTYHAIOUIMX HA YYEOHbIE
CHELMAIBHOCTH, CBSI3aHHbIE C OOILIECTBEHHBIMH HayKaMM, IICUXOJIOTHMEH U
YIIPABJICHUEM.

Ha u3yuenue yueOHoOro kypca « BeposTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Henemio).



COJEPXAHUE OBYYEHMUAA
10 KIIACC

I'pad, cBsa3ubIM Tpad, myTu B rpade: mukibl u renu. CTeneHs (BaJeHTHOCTD)
BepmuHbL ['padsl Ha TTockocTH. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTBI (OMBITHI) U CITy4alHbIe COOBITHA. DIeMEHTapHbIE
coObITHsl (McXo/bl). BeposiTHOCTh citydaitHoro coObiTusi. bin3zocth 4acToTel u
BEPOSATHOCTU COOBITHI. CydailHbI€ OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauuu HaJ COOBITUSIMU: TIEpeceYeHUE, 00BEIUHEHNUE, TPOTUBOMOJIOKHBIC
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcioBHasE BEPOSITHOCTh. YMHOXKEHHE BEPOATHOCTEU. JlepeBo ciiydallHOro
skcniepuMmenTa. Gopmyna nosHou BeposaTHocTH. Dopmyna balieca. HezaBucrumbie
COOBITHSI.

bunapHbIil ciiydaiiHbll ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN A0 NepBoro ycrexa. IlepectaHoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. dopmyna OuHOMA
HeroToHa.

Cepus He3aBUCUMBIX UcibITaHui beprynnu. Ciy4yaiiHblil BBIOOp U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas  BennunHa. Pacmpegenenue  BepositTHocTed.  J[marpamma
pactipenenenus. Onepanuu HajJ ClIy4YalHbIMM BeIWYMHaAMU. buHapHas cirydaiiHas
BennunHA. lIpumepsl pacnpeneneHuil, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMUANBHOE.

CoBMeCTHOE pachnpeleleHue [ByX Ciy4yallHbIX BenuuuH. He3aBucumbie
CIydyalHble BEJIIMYMHBL.MAaTeMaTHYeCKOe OXWUJAHWE CIYYalHOM  BEJIMYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHS  MATEMAaTHUYECKOTO  OXKHJIaHMUSI
(ctpaxoBaHue, JioTepes). MaTemMaTHyeckoe OXKHJIaHWue OWHApHOW ClIydailHOM
BEJIMUMHBL. MareMarndyeckoe  OXHJAHUE CYMMBI  CIIyYaWHBIX  BEJIUYUH.
MareMaTnyeckoe 0K1IaHIe TEOMETPUIECKOTO i OMHOMHAIIBHOTO PACIIPEICTICHHIM.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYAaMHOM  BEJIWYMWHBI
(pacnpenenenus). Jlucriepcus OMHapHOM clydaiiHON BeIMYMHBI. MaTtemaTudeckoe
0’KMJAHUE MPOU3BEACHUS U TUCIIEPCUA CYMMbI HE3AaBUCUMBIX CIIyYaWHBIX BEJIMYHH.
Jlucniepcusi ©U CTaHAAPTHOE OTKJIOHEHHE OWHOMMAILHOTO PacCIpeeICHHUS.

Jucniepcust 1 cTaHAAPTHOE OTKIIOHEHUE TEOMETPUUECKOTO PaCIIPEACIICHUS.
11 KITACC

HepaBenctBo UeOniménra. Teopema YeodniméBa. Teopema bepHymim. 3akoH
Oompmmx  uucen.  BeiOopounblii  Meron — uccienoBaHuil.  BriOopouHbie



XxapakTepucTUKU. OlLleHUBaHUE BEPOSTHOCTU COOBITHS MO BBIOOPOYHBIM JaHHBIM.
[IpoBepka NpocTERIINX TUIOTE3 C MOMOUIBIO U3YYEHHBIX pacipeleIeHUM.

HenpepsiBHble citydaiiHble BenuuuHbl. [Ipumepbl. DyHKIHS IJIOTHOCTH
BEPOSITHOCTH pacIpeiesicHusl. PaBHOMEpPHOE paclpeneneHue U €ro CBOMCTBA.
3ajauun, NpUBOSIINE K MTOKA3aTEIbHOMY pacipeleleHu0. 3aaadn, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeieICHHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTU
MOKAa3aTeIbHOTO pachpeesieHus, GyHKIUS MIOTHOCTH BEPOSATHOCTH HOPMAJIBLHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJILHOTO PACTIPEIEICHUS.

ITocnemoBaTeIbHOCTh,  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amaum,
NpUBOJSILINE K pactpeneneHuto [lyaccona.

KoBapuanus nByx ciayyailHbIX BenmuuuH. Kosdduuuent nuHeHOU
koppermsiuud. CoBMeCTHblE  HaOMIOAEHUS JIBYX BEJIWYMH. BbIOOpOUHBIN
KO3 GUIUEHT Koppensiuuu. Paznuuue Mexay JUHEHHON CBS3bI0 M NPUYMHHO-
CJIEICTBEHHOM CBs3bI0. JIMHENHas perpeccus, METO/l HAMMEHBIINX KBaJIpaToOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA
«BEPOSITHOCTBb U CTATUCTHKA» (YTJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHETI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIMK 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOT0 00IIECTBA, IPEJCTABIICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBJICHUHA, MPOLEAYD
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, OMPOCBI M JIPyroe),  yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NaTpHMOTHYECKOT0 BOCITUTAHUSL:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW UJECHTUYHOCTH, YBaXKEHHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrMX HAyKax, TEXHOJIOTHAX, cdepax
HYKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HaHHWE JAYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JEATeIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCITUTAHMUSA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pELIEHUH, pacCyKJI€HUI, BOCOPUUMYHUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATH MAaTeMAaTHYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U
OTIIbIXa, peryisipHas (U3NvecKas aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) TpynoBoro BocnuTaHus:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOJIIO0Us, HMHTEpeC K
pazmuuHbiM  chepaM  NMPodECCHOHAIBHOM  ACATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur M pealn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTh U  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHWHM BCEHW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH;

7) DKOJIOTHY€CKOro BOCIIMTAHNS:

c(hOPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIWSHUS
COIMAJIBHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSHUE TPUPOJTHON M COIMATIBHOMN
CpeIlbl, 0OCO3HAHME TJIO0AIBHOTO XapaKTepa dKOJOTHICCKUX MPOOJIeM, OpHCHTALIHS
Ha TIPUMCHCHHEC MATEMAaTHYCCKMX B3HAHMHA JUISI pEIICHUS 3a7a4 B 00JIacTh
OKPYXaIomel Cpefpl, IUIAHWUPOBAHUE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJISI OKPYKAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOT0 IO3HAHNS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHON MPAKTUKH, IOHUMaHHUE MaTEMaTHYECKOMN
HAyKHW KaK chephl YeTOBEUECKOMN NS TEIIEHOCTH, 3TAMOB €€ pa3BUTHS U 3HAYUMOCTH
JUTSL pa3BUTHS [TUBWIN3AINH, OBJIAJCHUE S36IKOM MAaTEMAaTUKH M MAaTeMaTHICCKOM
KyJIbTYPOH KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH MPOSKTHYIO
1 UCCIIeIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeJbHBIC YHHBEPCAIbHbIC YUeOHbIC 1eHCTBUA

ba3oBble jjornueckue aeicTBUA:

BBUSIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, TIOHATUN, OTHOUIEHMH MEXIy THOHATUAMH, (DOPMYIUPOBATH
OTIpe/ieNICHUs TOHATHH, yCTaHaBIMBATh CYLIECTBEHHBIN NMPU3HAK KJIaCCU(UKALINY,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIHpoBaTh M  OPeoOpa3oBbIBATh  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U NIPOTHUBOPEUYUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX U YTBEPXKACHUAX, NpeuiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEUYU;

JieNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

ITPOBOJIUTH CAMOCTOSITENBHO JAOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh aPTYMEHTALNIO, IPUBOIUTH PUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BbIOMpATh Ccrmocod peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELICHUs, BHIOMpPATh HanOoJIee MOAXOAAMINN C YIETOM CAMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabCcKkue 1eMCTBUS:



UCIIOJb30BaTh BONPOCHl KaK MCCIEA0BATENbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (POpMHpPOBATH TUIIOTE3y, apryMEHTHPOBAThH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOANTH CAMOCTOSATEIBHO CIUTAHUPOBAHHBIN HKCIEPUMEHT, UCCIICOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00beKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh OOOOIIEHMSI U BBIBOJBI MO pe3yibTaTaM
IPOBEIEHHOIO  HAOJIIOIEHMS, HWCCJIEJOBAHMS, OLIEHUBAaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLECCa, a TaKXKe BbIABUIATH
IPEINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

BBISBJIATH Ae(UIUTH HHPOPMAIUH, JaHHBIX, HEOOXOAMUMBIX JUIsI OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO W3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIM3HPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO Pa3INYHBIX BUJIOB U (OpM
IPECTABIICHMUS;

CTPYKTYypUpPOBaTh HMH(MOPMAILINIO, MPEACTABIATh €€ B PAa3NUUHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH Ha/1EKHOCTD uHbopMauu o CaMOCTOSITENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBepPCcaIbHbIe yUyeOHbIE 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBAThH CY’KICHHSI B COOTBETCTBUU C YCIOBUSMHU U
HEeISIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHUS II0 XOAY pELICHHUS 3aJauH,
KOMMEHTUPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B XO7le 00CY)XJI€HHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEeMBbl,
npoOsieMbl, pelaeMol 3ajaud, BBICKA3bIBATh HJEU, HallCJICHHbIE Ha TIOUCK
pPEILIEHHUsI, COMOCTABIATh CBOU CYXKIEHHS C CYKICHUSAMH JPYTHX YYaCTHUKOB
nuainora, oOHapy>KUBaTh pa3iu4ve U CXOJCTBO MO3MIIMMA, B KOPPEKTHOU (dopme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, JKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4Y€TOM 3ajaad
MPEe3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PeryisiTuBHBIC YHHBepPCcAJIbHbIE y4eOHbIe 1elCTBUA
Camoopranu3zanms:



COCTaBJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1a4, BEIOUpATh CIOCOO pelIeHus C
y4IE€TOM UMEIOIINUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOLMOHATbHBII HHTEJUIEKT:

BIIQJICTh  HaBBIKAMH  [IO3HABATCIIBHOW  pediekcMr Kak  OCO3HAHUSA
COBEPIIIAEMbIX JEUCTBUI W MBICIHTEIBHBIX MPOIECCOB, X PE3yJIbTAaTOB, BIAJCTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYeCKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, TAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUAM, OOBICHATH IPUYHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTAaTOB JICSITEIIBHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMAaTh M HMCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIYyaIbHOU
paboThl TpU peHieHuH Y4eOHBIX 3ajady, MNPUHUMATh 1€Jdbh COBMECTHOMN
JESATEeIbHOCTH, IJIAHUPOBATh OPraHU3allUI0 COBMECTHOM pabOThI, paclpeieisTh
BUJIbI pabOT, TOrOBAPUBATHCS, OOCYKAATh MPOIIECC U PE3YIbTAT PabOoThI, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYKIeHUsI, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHATH CBOIO YaCTh pa0OTHl M1 KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIa/1a
B 00muUHA TPOAYKT TIO KpHUTEPUAM, CHOPMYIUPOBAHHBIM  YYACTHHKAMU
B3aMMO/JICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy 10 kj1acca o0y4aromuiics Hay4uTCs:

CBOOOJTHO OTEpUPOBATH MOHATUAMHU: Tpad, Tuiockuii Tpad, CBA3HBIA Tpad,
nyTb B rpade, Lenb, LUUKI, IEPEeBO, CTENEHb BEPLIMHBI, JIEPEBO CIY4YaHOIO
HKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH TOHATUSAMH: CIYYalHBIA SKCIEPUMEHT (OMbIT),
clly4ailHoe COOBITHE, dJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (3JIEeMEHTApHBIA UCXO.)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceueHre, 0ObeIMHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, HCIOJIb30BaTh JUArPaMMBbI
DOiinepa, KOOPIAWHATHYIO MPSIMYIO JUIS PelIeHus 3ajad, MOJIb30BaThCs (Gopmyson
CJI0’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEPUPOBATH MOHATUAMU: YCIOBHASI BEPOSITHOCTh, YMHOKEHUE BEPOSITHOCTEM,
HE3aBHCHUMBIE  COOBITHS, JEpPEBO  CIyYalHOTO JKCHEPUMEHTa, HAaXOJUTh
BEPOATHOCTH COOBITHI C TOMOIIBIO MpaBUiIa YMHOXKEHHUs, JAE€peBa CIy4ailHOTrO
OTbITa, WCIHOJB30BaTh (OpMyIly TMOJHON BeposTHocTH, (opmyny baiteca mpu
pelieHun 3a7a4, OMNpENeNsTh HE3aBUCUMOCTh COOBITMH 1o ¢GopMysie U IO
OpraHU3allU CIYYailHOTO SKCIEPUMEHTA;

OPUMEHSATh H3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJBI ISl TMEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PELICHUS
3aJ1a4 M0 TEOPHUH BEPOSTHOCTEM;

CBOOOZHO  ONEpUPOBATH TMOHATUSAMHU: OWHAPHBIA  CIy4aWHBIA  OMBIT
(ucpiTaHKE), yCleX M HeyJaya, He3aBHCHMbIE HCIIBITAHUS, CEpUsl HUCIIBbITAaHUMH,
HaXOJUTh BEPOSATHOCTHU COOBITHI: B CEpUU UCTIBITAHUI 10 IEPBOIO yCIeXa, B CEpUU
UCIIBITaHUN bepHyIuH, B OMBITE, CBI3aHHOM CO CITy4aiiHBIM BHIOOPOM M3 KOHEYHOU
COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATh MOHATUSMU: CIydailHas BEJIMYHMHA, pacIpe/iesieHue
BEPOSTHOCTEH, JuarpamMMma paclpejeseHus, OuHapHas clydaiiHas BeJIMYMHA,
reOMeTpUYECKOe, ONHOMUAIILHOE paclpe/iesiCHUE;

ONEpUpPOBaTh IOHATHUSAMHU: COBMECTHOE pAaCIpEICIICHHE ABYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOIMIy COBMECTHOTO pacHpenesieHusl IBYX CIy4YalHbIX
BEJIMYMH [JISl BBIJICJICHUSI PACTPEACNICHUs] KaXIO0W BEIMYMHBI, OIpeneseHUs
HE3aBUCUMOCTH  CIIy4ailHBIX  BEJIMYHMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OKUIAHUS CIIyIailHOW BEJIMYUHBI (pacipeiesieHus1), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOTO0 OXHMIAHUS TMpPU PELICHUH 3aJlad, BbIYUCIATH
MaTEeMaTUYECKOe OXKHUAaHNEe OMHOMHAIBHOTO U T€OMETPUUECKOTO pacipeieICHUH;
CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: JTUCHEPCHs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJMYMHBI, IIPUMEHATh CBOWCTBA IHUCIEPCHUU CIIyYaWHOW BEJIMYHMHBI
(pacupenenenys) IpU PEIICHUU 3ajad, BBIUMCIATH IUCIEPCUIO U CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K xonimy 11 ki1acca o0y4aromuiics Hay4uTCs:

BBIYHCIISITh BRIOOPOYHBIE XaPAKTEPUCTUKH IO TAHHOUN BHIOOPKE U OIICHUBATh
XapaKTEPUCTHKNA TEHEPATbHOM COBOKYMHOCTH JIAHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE TUIIOTE3bI, MOJIb3YACh U3yUYEHHBIMU PACIPEICICHUSIMU;

OpPUBOAUTH  MpPUMEPHl  3ajady, MNPUBOMSIIMX K  [OKa3aTeJIbHOMY
pacnpeneNeHuto, 3ajad, MPUBOJAIIMX K HOPMAJbHOMY  pacCHpeNesICHUIO.
OmnepupoBarh MOHATUAMU: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEbHOTO
pacnpezenenusi, GyHKIUS MIJIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO paclpeieieHHus,
GyHKUMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOIO PACTPECICHUS;0NPEaesaTh
KO2(PULIMEHT JIMHEHHON KOPPEIISILIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB u TeM nudposbie
Ne o/m P Kontpoansnbie | IlpakTudeckue (wicpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 DneMeHTsI Teopuu rpadoB 3 bubmnorexa LIOK
https://m.edsoo.ru/7f417{b2
) CrnyuyaliHble ONIBITHI, CITy4aiiHbIEe COOBITHS U 3 Bu6nuoreka LIOK
BEPOSITHOCTH CcOOBITUI https://m.edsoo.ru/7f417fb2
Onepanuu HaJ MHOKECTBAMU U
3 coObITusAMH. CIIOKEHUE U YMHOXKEHHUE 5 Bu6nuoreka LIOK
BEPOSITHOCTEN. Y CIIOBHAsI BEPOSITHOCTb. https://m.edsoo.ru/7f417fb2
HesaBucumplie coObITHs
4 OneMeHTbl KOMOMHATOPUKU 4 1 bubnuoreka [IOK
https://m.edsoo.ru/7f417fb2
Cepuu nociie10BaTeNbHBIX UCIIBITAHUH.
5 Wcnbrranus beprynmu. CiyuyaiiHsiii BeIOOp 5 bubmorexa [TOK
. ’ https://m.edsoo.ru/7f417fb2
U3 KOHEYHON COBOKYITHOCTHU
6 CriyualiHble BEIMUMHBI U PaCpEACICHUS 14 1 bubnmnorexa IIOK
https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM nudpoBbIie
Ne ni/m P Konrpoasubie | IlpakTnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchbl
1 3aKOH OOJIBIITUX YHCE 5 bubmoreka LIOK
https://m.edsoo.ru/7f417fb2
2 DEeMEHTB MATEMATUYECKON CTATUCTHKH 6 bubnnoreka LIOK
https://m.edsoo.ru/7f417fb2
HenpepriBHbIe ci1y4aiiHble BETUYHHbI
3 (pacripenenenus ), MokKa3aTeabHOE U 4 bubmmorexa [JOK
pactipen ’ https://m.edsoo.ru/7f417fb2
HOPMAaJIBHOE pacIpeaeIecHus
4 Pacnpenenenne ITyaccona 2 bubimoreka IIOK
https://m.edsoo.ru/7f417fb2
5 CBs13p MEXly CITy4aliHBIMU BETMYMHAMU 6 bub6nmnorexa IIOK
https://m.edsoo.ru/7f417{b2
6 O000IeHNE ¥ cUCTEMaTH3alMs 3HAHUH 11 1 bubnnorexa [IOK
https://m.edsoo.ru/7f417{b2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue o p
Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI pecypent
1 I'pad, cBsa3HbIM rpad, mpeacTaBaecHue 1 bubmuoreka [JOK
3aJ1a4K C IOMOLLIBIO Tpada I;tftg)zs://m.edsoo.ru/7f41
) CreneHb (BalEHTHOCTb ) BEPILUHBIL. 1 bubmmorexa LIOK
Iyts B rpade. Lleny 1 uKisl I;tftg)zs://m.edsoo.ru/7f41
3 ['padsi Ha mtockoctu. Jlepeso 1 bubanoreka [IOK
CIIy4ailHOTO SKCIIEpUMEHTA 171;2325:/ /m.edsoo.ru/7f41
CryvaiiHble SKCTIEpPUMEHTHI (OIBITHI) U Bu6morexa [JOK
4 cilyyaitHble COOBITHS. DIIeMEHTapHbIe 1 https://m.edsoo.ru/7f41
COOBITHS (MCXOIBI) 71b2
BeposiTHOCTB City4aifHOTO COOBITHS.
BeposTHOCTH COOBITHIA B OITBITAX C bubmiorexa [IOK
5 1 https://m.edsoo.ru/7f41
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMH 76b2
COOBITUSIMH
BeposTHOCTH Ciy4aifHOTO COOBITHSI.
BeposTHOCTH COOBITHIA B OIBITAX C bu6miorexa [IOK
6 1 https://m.edsoo.ru/7f41
PaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMU 76h2
COOBITHSIMH -
[lepeceuenue, 00beAHEHNE MHOXKECTB
¥ COOBITHIA, IPOTUBOIOJIOKHBIE Bubnmorexa IIOK
7 1 https://m.edsoo.ru/7f41
coObITHs. DOpMYIIa CII0KEHUS 76h2
BEpPOSITHOCTEMN




bepnymm

VY cioBHas BEPOSITHOCTh. Y MHOYKEHUE Bu6uorexa [JOK
8 BeposiTHOCTEN. DOpMmysia yCIIOBHOM https://m.edsoo.ru/7f41
BEPOATHOCTH 7tb2
VY cioBHas BEPOSITHOCTh. Y MHOYKEHUE Bu6uorexa [JOK
9 BeposATHOCTEN. PopMysia yCIOBHON https://m.edsoo.ru/7f41
BEPOSATHOCTH 7fb2
10 dopmyiia MOIHON BEPOSTHOCTH bubnuorexa [IOK
https://m.edsoo.ru/7f41
71b2
®opwmyia baiieca. HezaBucumeble bubnuotexa [JOK
1 COOBITHS https://m.edsoo.ru/7f41
71b2
12 KoMmOnHaTOpHOE MPaBUIIO YMHOKEHHUSL. bubnuorexa [IOK
[TepecTanoBKY U (akTOpUa 171?;3253/ /m.edsoo.ru/7f41
Yucno coyerannid. TpeyroabHUK bubnuoreka [IOK
13 IMackans https://m.edsoo.ru/7f41
71b2
14 ®opmyna OuHoma HerotoHa bubnnoreka [JOK
https://m.edsoo.ru/7f41
71b2
KonTponbnas pabora Nel: "I'padsl, Bu6morexa [JOK
15 BEPOSITHOCTH, MHOXCCTBA, https://m.edsoo.ru/7f41
KOMOMHaTOpHKa" 7fb2
bunapHbI ClIy4alHBII OIBIT
(ucmpITaHMe), yCeX U Heyaua. Bu6muotexa [JOK
16 HezaBucumsble ucnoiranus. Cepus https://m.edsoo.ru/7f41
HE3aBHCHUMBIX HCIIBITAaHUH /10 IEPBOTO 7fb2
ycrexa
17 Cepust HE3aBUCUMBIX UCTIBITAHUM 10 bubnuorexa [JOK
TIEpBOrO ycrexa https://m.edsoo.ru/7f41
7fb2
Cepust HE3aBUCUMBIX UCTIBITAHUI bubmuorexa [JOK
18 https://m.edsoo.ru/7f41

71b2




19

CrnyyaitHblif BBIOOP U3 KOHEUHOM
COBOKYITHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/7f41

71b2




[IpakTnueckas padota ¢

bubmuorexa [JOK

20 MCIOJIb30BAHUEM JICKTPOHHBIX TaOJIHUIT 2;?232/ /m.edsoo.ru/7f41
Cnyuaiinas BenuunHa. Pacnipegenenue Bu6muorexa [OK
21 BepoATHOCTEN. Jlnarpamma https://m.edsoo.ru/7f41
pacrnpeneyeHus 1tb2
Onepanuu HaJl Clly4allHbIMU
BesmurHaMu. [Ipumepsl brbnmorexa LIOK
22 . . https://m.edsoo.ru/7f41
pacnpeneneHuid. bunapHas cinyvaiiHas 7tb2
BCIMYMHA
3 I'eomeTpuueckoe pacnpeiesieHue. E;I6J.1/I//10Te(11<a HO/I§f41
BHHOMHUAIEHOE PacIIpe/ieICHUE 7ﬂ;)2s' 1N.ed500.1u.
MaremaTruueckoe OKHIAHNE
ciy4yaiiHO# BennuruHbl. COBMECTHOE bubmorexa [OK
24 . https://m.edsoo.ru/7f41
paclpeiesIeHUe IBYX CIIyYanHbIX 7b2
BEJIMYMH
He3zaBucumeble cinydaiiHble BENUYNHBIL.
CaolicTBa MaTeMaTHYECKOTO Bu6nuorexa [JOK
25 oXxuJlanug. MaremaTnueckoe https://m.edsoo.ru/7f41
OKHU/1aHue OMHAPHON cIydaiiHOM 1tb2
BEJIMYHHBI
MaremaTruueckoe 0KuJaHne Bu6muorexa [IOK
26 F€OMETPUUYECKOTO 1 ONHOMHAIBHOTO https://m.edsoo.ru/7f41
pacrpeneneHui 7fb2
7 Jucnepcus u cTaHIapTHOE E£6£;I;T:§S€:) Eg}gfm
OTKJIOHEHHE 7fl;32. : :
Jucrniepcust OMHApHOH ciTyyaitHON bubnmnorexa IIOK
28 https://m.edsoo.ru/7f41

BeJIMUYMHBI. CBOWMCTBA JUCIIEPCUH

71b2




MatemaTuueckoe OKuIaHue Bu6uorexa [OK
29 IIPOU3BEACHUA U JUCTIEPCUS CYMMBI 1 https://m.edsoo.ru/7f41
HE3aBHCHMBIX CITyYallHbIX BEJIMYMH 7fb2
Jucnepcust OMHOMHUAIBHOTO
acripesienienus. [IpakTuueckas paboTa brbmiorexa [IOK
30 pactipen P P 1 https://m.edsoo.ru/7f41
C MCTIOJIb30BAaHUEM 3JIEKTPOHHBIX 7tb2
Ta0JIUL
Hucnepcus 1 CTaHIAPTHOE
OTKJIOHECHHE T€OMETPHICCKOTO Bu6mmoreka [JOK
31 pacnpenenenus. . [Ipaktudeckas 1 https://m.edsoo.ru/7f41
paboTa ¢ UCroIb30BaHUEM 7tb2
ANEKTPOHHBIX TAOJIHII
32 O6oO6IIeHNe U CHCTEMATH3AIHs 3HAHUH 1 bubimoreka IIOK
https://m.edsoo.ru/7f41
71b2
KontponeHas pabora Ne2: Bu6mmoreka [JOK
33 "Ucneiranus bepuynmu. Ciayvaiinbie 1 https://m.edsoo.ru/7f41
BEJIMYMHBI U pacrpeeneHus” 71b2
34 O06o001eHre U cCUCTeMaTH3aIHsl 3HAHUI 1 bubmorexa [IOK
https://m.edsoo.ru/7f41
7tb2
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME




11 KJIACC

KosnunuyectBo yacos DJIeKTPOHHBbIE
Ne ara uudpoBbie
Tema ypoxka Kontposabubie | IlpakTnueckue A op
n/n Bcero U3y4YeHHs1 | oOpa3oBaTe/jbHbIE
padoTsbI padoTsbI
pecypchbl

Hepasencto YebObimeBa. Teopema Bu6uorexa [JOK

1 YeoOnimesa. Teopema bepuymiu. 3akoH 1 https://m.edsoo.ru/7f41
OOJIBIINX YHCET 1tb2
HepasenctBo YebOblea. Teopema Bu6mnuorexa [JOK

2 Yeonimena. Teopema bepuyinu. 3akon 1 https://m.edsoo.ru/7f41
OO0JIBIINX YKCeT 1tb2
HepasencrBo YebObimeBa. Teopema Bu6uorexa [OK

3 YeoOnimeBa. Teopema bepuymmu. 3akoH 1 https://m.edsoo.ru/7f41
OOJBIITUX YHCET 1tb2

4 Br16opounbiii MeTO HCCeT0BaHUN 1 Bbubnnorexa [IOK

https://m.edsoo.ru/7f41
71b2

s IIpakTudeckas paboTa ¢ | bubmmorexa [IOK
MCIOJIb30BaHUEM 3JIEKTPOHHBIX TAOJIHNIL 171?523:/ /m.edsoo0.ru/7f41
I'enepanbHast COBOKYITHOCTb U
cilydaiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU. Brbmorexa [IOK

6 1 https://m.edsoo.ru/7f41
OrneHka cpeTHero U AUCIepCrun 7tb2
reHepaJbHON COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapPaKTSPUCTUK
I'enepanbHast COBOKYITHOCTb U
ciTydaitHast BHIOOpKa. 3HAKOMCTBO C Brbmiorexa [IOK

7 1 https://m.edsoo.ru/7f41
BBHIOOPOYHBIMU XapaKTEPUCTUKAMHU. 7b2
OlneHKa cpeHero U AUCIEePCUn




reHepanLHoﬁ COBOKYITHOCTH C ITIOMOIIIBIO

bubmuorexa [JOK

HCIIOJIB30BAHHUEM DJICKTPOHHBIX Ta6J'II/II_I

BBIOOPOYHBIX XaPAKTEPUCTHK 2;?253/ /m.edsoo.ru/7f41

g OneHnBaHUE BEPOSATHOCTEH COOBITUH 11O bubmmoreka [JOK
BHIGOPKE https://m.edsoo.ru/7f41

7fb2

Cratuctuueckas runoresa. [Iposepka Bu6nuoreka [IOK

9 MPOCTEUIIIUX TUIIOTE3 C MOMOILBIO https://m.edsoo.ru/7f41
CBOMCTB M3YYEHHBIX paclpeneIeHuin 7tb2
Cratuctuueckas runoresa. [IpoBepka Bu6nuoreka [IOK

10 MPOCTEUIINX TUIOTE3 C IOMOIIBIO https://m.edsoo.ru/7f41
CBOMCTB U3YYEHHBIX paclpeneIeHuin 7tb2

1 [IpakTuueckas pabota ¢ I]?I/I6J:I/I//IOT6(Ii<a LIO/I§f41
UCIIOJIb30BAHUEM DIIEKTPOHHBIX TAOIIHI] 7?;’25' 1N.ed500.1u.
[IpuMeps! HeMPEPBIBHBIX CIIyYalHBIX Bu6uorexa [JOK

12 BeIMYUH. OYHKIUSA IIIOTHOCTH https://m.edsoo.ru/7f41
BEPOSTHOCTH 7tb2
PaBHOMepHOE pacnipenenenue. [Ipumepst Bu6nuoreka [JOK

13 3aJa4, IpUBOAAIINX K ITOKA3aTEILHOMY U https://m.edsoo.ru/7f41
K HOPMaJIbHOMY PaclpeIeIeHUsIM 7fb2

14 @yHKIUA INIOTHOCTH BEPOSITHOCTH E;Ifg/lz/l;T:(};; (518/1%41
ITOKA3aTEIbHOTO PACIIPEECIICHHS 7fb2. : :

15 DyHKIUSA IUIOTHOCTH BEPOSTHOCTU BH6J‘II/I0T6K3 ITOK
HOPMAaJILHOT'O paclpenaeaCHUs https://m.edsoo.ru/7f41

7fb2

ITocnenoBaTreaIbHOCTh ONMHOYHBIX
HE3aBHCHMBIX COOBITHIA. [Ipumep 3anaum, bubnmorera IOK

16 . https://m.edsoo.ru/7f41
MIPUBOAIIEHN K PACTIPEIETICHUIO 7th2
[Tyaccona
[TpakTuueckas pabota ¢ bubnmoreka [JOK

17 https://m.edsoo.ru/7f41

71b2




KoBapuanus AByX ciiy4aifHbIX BETHYUH.

bubmuorexa [JOK

18 .
Koo puuueHtT koppemnsiuuu k71tfgazs,.//m.edsoo.ru/7f41
19 CoBMecTHBIC HAOJIOICHHS JBYX BEITMYMH bubmuoreka [JOK
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71b2
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POHHBIX TaOTHIL e
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29 https://m.edsoo.ru/7f41

BCIIMYUHBI

71b2




MaremaTruueckoe 0XKuJaHue CITy4aHOU

bu6mmoreka [IOK
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Brruuciienue BeposTHOCTEH COOBITHI € Bu6mmorexa LIOK
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBEpPSIEMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHusd
pe3yJbTarTa
6 Teopus BEpOSTHOCTEH U CTATUCTUKA
6.1 UuTath ¥ CTPOUTH TAOIUIIBI U TUATPAMMBI
62 OnepupoBaTh  MOHATHUSAMHU: cpenHee apuMETHYECKOe, MeIuaHa,
HauOoJbIIIee, HAMMEHbIIIee 3HaYeHHE, pa3MaX MAaCcCHBA YHCIOBBIX JAHHBIX
OnepupoBath MOHATHAME: CIIy4alHBIN SKCIIEPUMEHT (OTIBIT) U CIIydaiiHOe
COOBITHE, 3JIEMEHTApHOE COOBITHE (PIEMEHTAPHBIA HMCXOJ) CIy4alHOTO
6.3 OMbITA; HAXOJUTh BEPOSITHOCTM B OMNBITaX C PABHOBO3MOXXHBIMU
CITy4alHBIMU COOBITUSMH, HAXOJIUTh M CPABHUBATH BEPOSITHOCTH COOBITHIT
B M3YYEHHBIX CIyYalHbIX SKCIIEPUMEHTAX
Haxomute u ¢GopmMynupoBaTh COOBITHS: TEpeceueHre W OObEAMHEHUE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOXKHOE JaHHOMY COOBITHIO;
’ MOJIb30BaThCA ~ auarpamMmamu  Oiiepa uW  (QOpMyNnol  CIOXKeHUs
BEpPOSATHOCTEH MPHU PEIICHUH 3a1a4
OnepupoBarh TMOHATUSIMH: YCJIOBHAas BEPOSTHOCTh, HE3aBHUCHUMbBIC
6.5 COOBITHS;, HAXOAUTH BEPOSITHOCTH C TOMOIIBIO MpaBUiia YMHOXKEHHUS, C
MOMOIIIBIO JEPEeBa CIy4aitHOrO OIbITa
6.6 [IpuMeHaTh KOMOMHATOPHOE TTPABUIIO YMHOXKCHHS TIPH PEIICHUH 33124
OnepupoBarh MOHATUSIMU: UCTIBITAHUE, HE3aBUCUMbIE UCIIBITAHUS, CEPHUS
67 WCIIBITAaHUH, YCIIEX U HEeyJa4ya; HaXOAUTh BEPOSTHOCTH COOBITUN B CEpUU
) HE3aBUCHUMBIX HCHBITAHWM J0 MEPBOrO YCIE€Xa, HAXOJIUTh BEPOSTHOCTU
COOBITHIA B cepuU HCTIbITaHU bepHymmu
6.8 OnepupoBaTh MOHATUSMHU: ClydyallHas BENMYMHA, pacHpelieieHue
) BEpPOSITHOCTEH, TUarpaMmma pacrpeencHus
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 00111ero 0opa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN M CTATUCTHKA
5.1 CpaBHMBaTh  BEPOSATHOCTHM  3HAYECHHM  CIy4YalHOM  BEJIMYUHBIIO

pacnpeaciiCHuIO Ujin C IOMOLIbIO JUarpamMm




OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO OXXHMJAHUS, NPUBOAUTH
IIPUMEPBI TOTO, KaK IPUMEHSAETCS MaTEMaTUUECKOE OXKHUIAHNE CIIy4aillHON

52 BEJIMYUHBI, HAXOJUTh MAaTEMAaTHUYECKOE OXHUAAHUE 10 JAHHOMY
pacrpeieneHuto

53 Nwmets nipencraBiieHne 0 3aK0He OOJIBITNX YHCEI

54 HNmeTts nipeacTaBiieHUE 0 HOPMAJTIbHOM paciipeesiCHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
6

[IpoBepsieMblii 3JIEMEHT COIEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHre  maHHBIX C MOMOIIBK Tabmui W jgmarpamMm.  CpemHee
apudmernyeckoe, MeauaHa, HaWOOJNbIIEe M HAaWMEHBIIEC 3HAYCHUsS, pa3Max,
JUCIIEPCHS U CTAHIAPTHOE OTKIIOHEHUE YU CIIOBBIX HAOOPOB

6.2

CrnyualiHple SKCHEPUMEHTHI (OMBITHI) U CIIy4ailHbIE COOBITHS. DIeMEHTapHBIE
coObiTst  (UcXozpl). BeposiTHOCTH ciydaliHOro coOBITHS. BIM30CTh YacTOTHIM
BEpOSTHOCTH COOBbITHH. CirydaiiHble ONBITHl C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
coObITUsIMH. BeposiTHOCTH COOBITHH B OIIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

6.3

Onepauun Haj CcOOBITHSMHU: IE€peceyeHue, OObEANHEHHE, IPOTUBOIOIOXKHBIE
coObITus. uarpammsl Diinepa. @opmyna ciaoxkeHus: BEposTHOCTEN

6.4

VYcnoBHass  BEpOSITHOCTb.  YMHOMKEHHE  BEpPOSATHOCTEH.  JlepeBOo  CiiydailHOTO
skcnepuMmenTta. @opmyna nonHoi BepositTHocTH. HezaBucumble coObITUS

6.5

KomOunatopHoe mnpaBuino ymHokeHus. IlepecranoBku u daktopuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa

6.6

bunapHblli cimyyaliHeli ONBIT (MCIIBITAaHME), yclex W Heyaaya. HesaBucumble
ucnelTaHus. Cepusi HE3aBUCHMBIX MCIBITAaHMW 10 mneporo ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyun

6.7

Crnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTel. [luarpamma pacnpeieneHus.
[Tpumeps! pacnipesiesieHnit, B TOM YHCIIE T€OMETPUUECKOEN OMHOMUATIbHOE

11 KJIACC

Kon

IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOSTHOCTEHN U CTaTUCTHKA

5.1

UwucrioBble XapakTEPUCTUKHA CIIYYaHBIX BEIWYWH: MATEMaTHYECKOE OXKHJIaHHE,
JUCTIEPCHS U CTaHJIapTHOE OTKJIOHEeHue. [[puMepsl mpuMEeHEeHUsT MaTeMaTUIeCKOTO
OKHMJIaHWsI, B TOM YHCJIE B 3ajadyax W3 MOBCEAHEBHOM >KM3HU. MaTeMaThyeckoe
OXXHJaHWe OWHAPHOH ciyyaiiHOWM BeTMYMHBI. MaTeMaTHUeCKoe OKUIAHHE CYMMBI
CIy4alHbIX BEJIMUMH. MaTeMaTHYECKOE OKUJIAHUE U JTUCTIEPCHUSI TEOMETPUUECKOTO
1 OMHOMMAJIBHOTO pacrpeeieHui

52

3aKkoH OOJIBIIMX YUCEN U €ro poJib B HayKe, pupoje U odmiecTBe. BoiOopouHbIii
METOJI MICCIIEIOBAHUI




53

IIpumepbl  HENpPEpBIBHBIX  ClAy4alHbIX BenuYuH. [loHsATHE O IUIOTHOCTH
pacrpeneseHus. 3a1a4n, IPUBOIALINE K HOPMAIbHOMY pactpeenenuto. [lonsatue
0 HOPMaJIbHOM PaclpeieICHUN




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
ITPOTPAMMBI CPEJHET'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K IPEeAMETHBIM Pe3yJIbTATaM OCBOEHUS
MPoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrpPaMMbI CPeHEro 0011ero
TpeOOBaHUA oOpa3oBaHus

Bnagenne MeromaMm JOKa3aTeNbCTB, aIrOPUTMaMHU DPELIEHUS 3a]ad;
yMeHHe (OpMYyJIMPOBATh U ONEPUPOBATH IOHATHSAMU: OIPEICIICHUE,
aKcuoma, TeOpeMa, CIIEJCTBUE, CBOMCTBO, IPU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIC (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHHE (POPMYITHPOBATH
00paTHOE M HPOTUBOIOJIOKHOE YTBEPXAECHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOIB30BATH METOJ MAaTEMaTU4YECKOM WHAYKIIWHY;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKICHHMS IpU PELICHUM 3a/ad,
1 OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYXKACHWM; YMEHHE
OIEpUPOBATH MOHATHAMH: MHOKECTBO, IOAMHOXKECTBO, ONEPAaLlUU HaJ
MHOXECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar JJIs OIMCaHUs pealbHBIX MIPOLIECCOB U SIBJICHUH U IIPU PELICHUN
3aJa4, B TOM 4YHCII€ U3 JAPYruX Y4e€OHBIX NPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHAMMU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTb U OMNMCHIBaTh TIpadbl pa3InYHBIMU

crioco0amu; UCIOIB30BATh Tpadbl P PEIICHUH 3a/1a4

YMeHHne onepupoBaTh MOHATUSMU: HAaTypalbHOE YHCIO, 1IEJI0€ YHCIIO,
CTETICHb C IEJTBIM TOKa3aTelieM, KOPSeHb HATypaJIbHON CTEINEHH, CTCTICHb
C palMOHANbHBIM  TOKa3aTeleM, CTeNeHb C  JeHCTBUTENbHBIM
mokaszarejieM, JiorapumM dYHclia, CHHYC, KOCHHYC W TaHTeHC
MPOU3BOJIBHOTO YHWCIA, OCTAaTOK IO MOJIYIIO, PAIMOHATBLHOE YHUCIIO,
HppanuoOHaJIbHOC qucilio, MHO>XECTBA HaTypaJlbHBIX, OCIIbIX,
2 palioHaIbHBIX, JIEHCTBUTENBHBIX YHCET; YMEHHE HCIOIbh30BaTh
IMPpU3HAKU JOCINMMOCTH, HauMEHbIITNN O6HII/II\/'I JACIINTCIIb 1 HAUMCHBIICC
oO1miee kpaTHOE, aNropuT™ EBKiHIA P pelieHuu 3a/1a4; 3HAKOMCTBO C
PpasiIndYHbIMU IIO3UITUOHHBIMHU CucreMamMu CUUCIICHUA, YMCHHC
BBHITIOJHATH BBIUMCIICHHE 3HAYCHUH W MPeoOpa3oBaHUs BBIPAKEHUN CO
CTENEHsAMH W Jiorapudmamu, mpeoOpa3oBaHUs APOOHO-pAIOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OINCPUPOBATH IOHATHAMHU: ITOCICAOBATCIBHOCTD,




apudMeTHyecKas mporpeccus, reoMeTpruecKas mporpeccus, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuuecKass  Iporpeccus; yMEHUE  3aJaBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMYT;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh INPOU3BOAMTH apu(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATh MOHATHAMM: MaTpuua 2x2 u 3x3,

OMMpeCaACIIMTCIIb MAaTPUIIBI, FGOMeTpI/ILIGCKI/If/i CMBICJT OIIPCACIIUTEIIA

YMeHHe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS M HEPAaBEHCTBA, HUX CHUCTEMbl; YMEHHUE OIEPHUPOBATH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEe0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBHOCTb
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIaTb YpPaBHEHWS,
HEPAaBEHCTBA M CHUCTEMbI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; pEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI Ul PELICHUS MATEMATHYECKUX

3aaa4 U 3aa4 U3 pa3JInYHbIX obOmacrei HAayKHU U peanLHoﬁ KU3HU

YMeHue onepupoBarh MOHATHUAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMM, dKCTpeMyM (DyHKLMH, HauOoblllee 1 HAUMEHbIIEe 3HAUCHUS
(GyHKLINU Ha TPOMEXKYTKE, HeTIpephIBHAs (DYHKIIHSI, aCUMITOTHI Ipaduka
GyHKIMM, 1epBasi ¥ BTOpas MPOU3BOAHAST (PYHKIIUU, TEOMETPUUYECKUIN U
¢u3nueckuif CMBICI TPOM3BOIHOW, NepBOOOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHHE HaXOIUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUNCIATh TNPOM3BOAHBIE CYMMBI, IIPOU3BEAEHHUSA, YACTHOTO W
KOMIO3UIMHN (YHKIMIA, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GyHKIMY; YMEHHE HaXOIUTh MPOU3BOAHBIE AIIEMEHTAPHBIX (YHKIIMA;
YMEHHME HCIIONb30BaTh MPOU3BOAHYIO Uil HCCeloBaHUS (YyHKIUH,
HaXOJUTh HaumOOJbIIME W HAMMEHBIINE 3HAUYeHUS (PYHKIUI; CTPOUTH
rpauKd MHOTOYJICHOB C MCIIOJIb30BaHUEM armrmapaTa MaTeMaTHUYeCKOro
aHaJINM3a; NPUMEHATh IPOU3BOJHYIO [UIA HAXOKICHUS HAWIYYIIEro
pelieHus] B MPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKUX H

bu3MYECKUX 3a/1a4aX; HAXOIUTH TUIOIMATN U 00BEMBI PUTYD C TTIOMOIIIBIO




HHTErpaia; MmpuBOJAUTH IMPUMEPBI MATCMATHYCCKOIr0 MOJCIHUPOBAHHUA C

OMOIIbI0 MU} PepeHITUATPHBIX YpaBHEHUIN

VYMeHHe omnepupoBaTh IMOHATUSMH: Tpaduk (GyHKIUH, oOOpaTHas
GyHKIMS, KOMOO3UIMS (YHKIUHA, JTUHEHHas (YHKIUS, KBaJpaTHYHAs
byHKIuS, panuoHaabHast byHKIMA, CTENEHHAs byHKuus,
TPUTOHOMETpHUYECKHEe (GYHKIMH, OOpaTHbIE TPUTOHOMETPHUYCCKHE
¢GyHKIMHM, TOKa3aTenbHass W Jorapugmuyeckas (yHKUIUU; yMEHHE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBINOIHATH MPEOOpa30BaHUSL
rpadukoB (GyHKUIUH, HCIIONB30BaTh rpadUKU I U3y4EHHS IIPOLIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JAPYTUX Y4EOHBIX MPEAMETOB U
3a71a4 U3 peajbHOM KU3HU; BBIPAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXKIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaMKK (QYHKIMN JUTS peIICHHS
yYpaBHEHMIA, HEPaBEHCTB M 3a/Jady C TMapamMeTpaMu; H300pakaTb Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHHIA, HEPAaBEHCTB

Hn UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBAapOB H
yCIIyT, HaJOTH, 33J]a4i U3 00JacTy yIpaBlIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJy4EHHOE DPEIICHHUE U
OLICHMBATh MPaBAONOJ00HOCTh pE3yJbTaTOB; YMEHHE MOJEINPOBATh
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHIO 33J1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM ammapara

anreOpbl, MHTEPIPETUPOBATH MOTYYESHHBIH Pe3yabTaT

YMeHue onepupoBaTh HOHATHAMU: CpeiHee apudMeTHuecKkoe, MeanaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIepCHs, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH
nH(opMaIrio, TPEJICTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA peaJIbHBIX MPOLIECCOB U SIBICHUI; IPEJICTABIISTh
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONHWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHUYECKUE JIaHHBIC, B TOM 4YHCJE C MPUMEHEHHEM TpapuuecKux
METO/OB U AJIEKTPOHHBIX CPENICTB; TpaMuecKy UCCIIE0BAaTh COBMECTHbIE
HaOJIOZCHUST C TIOMOLIbIO JMarpaMM pacCeMBaHUs U JIMHEHHOU

perpeccuu




YMeHue onepupoBaTh MOHATHUAMM: CIyYalHBIM ONBIT WU CIy4ailHOE
COOBITHE, BEPOSTHOCTH CIy4alHOTO COOBITHS; YMCHHE BBIYHUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX METOIOB; MPUMEHSTH
GOpMyIIBI CIIOKEHUSI U YMHOXKEHHS BEpOATHOCTEH, (HopMyiy MOIHOM
BEPOSATHOCTH, (hopMyny bepHymnn, koMOMHAaTOpHBIE (GAKTHI M (OPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE OIEpUpPOBATH
NOHATUSMH: CIydaiiHas BeIMYMHA, pAacIpeesieHue BEpOSITHOCTEH,
MaTeMaTU4eCcKoe OXXKHIAHUE, AUCIEPCHUs M CTAaHNAPTHOE OTKIOHCHHE
CIlyuallHOW BeNWYHMHBI, (YHKIMM paclpelnesieHuss W  IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeJIbHOTO W HOPMAJIbHOTO pAaCIpeesICHH;
YMEHHE HCIIOJB30BaTh CBOWCTBA W3YYCHHBIX pACIpEACICHUN s
peuieHusl 3aaad; 3HAKOMCTBO C MOHSATHSAMHU: 3aKOH OOJIBIIMX YHCEN,
METOABI BHIOOPOYHBIX HCCIECIOBAHUIN; YMEHHE NPUBOIUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJBIIMX YHCENl B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUYETAaHHE, IEPECTAHOBKA,
YHCJIO COYETAaHWH, YHCIIO IEPecTaHOBOK; OuHOM HploTOHA; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (DAKTHI U PACCYKICHUS IS PELUICHUS 3a/ay;
OLICHMBaTb  BEPOSTHOCTH  PEAIbHBIX  COOBITHH;  COCTaBIISATH

BCPOATHOCTHYIO MOACIIb U UHTCPIIPECTUPOBATDH HOHy‘IGHHLIﬁ pe3yibTar

VYMeHne omnepupoBaTh IOHATHSAMH: TO4YKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIA, IUIOCKMM Yroi,
JBYTPAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOLINECH IpsMBIE,
MapaJuIeIbHOCTh U NEPIEHAUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIY HPSAMBIMH, YroJl MEXAY IPSAMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEXK]y TUIOCKOCTAMM; YMEHUE UCITOJIb30BATh MPU
pelIeHNH 3a7ay U3y4YeHHbIe (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUe MOJEIU C IMOMOLIBI0 T€OMETPUYECKUX IOHATUN H

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3a]a4n
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YMeHue onepupoBaTh MOHATHAMU: ILIOMAAL (PUTYphl, 00BEM QUTYpHI,
MHOTOTPaHHUK, [TPaBUWJIbHBIII MHOTOTPAaHHHUK, CEYEHHE MHOTOTPaHHHUKA,
KyO, mapajienenunen, Npu3Ma, nupamuja, (urypa U IMOBEPXHOCTb
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU MNUPaMUAbI, MPU3MBI, KOHyca, LWINHApA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO Mapaiesienuinea, TUPaMubl, MTPU3Mbl, LMWIMHIPA,




KOHYca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS KOHYcCa M IMIIMHIPA,
napajulelbHble OCH WJIM OCHOBaHHMIO, CEUEHHME IIapa, IUIOCKOCTb,
Kacamomascs cgepsl, IWINHIPA, KOHYCa; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI U TTOBEPXHOCTH
BPAICHHS, X CEUCHHSI, B TOM YHUCIIE C TIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE PUMEHSTh CBOHCTBA F€OMETPUYECKUX (HUTYp, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpEACICHHUS N3y4aeMbIX (PUTyp, BBIIBUTATH TUIIOTE3bI
O CBOWCTBax M NMPHU3HAKaX I'€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH WU
ONpoBepraTh MX; YyMEHHE TPOBOAMTH Kiaccudukanuioo ¢Guryp 1mo
Pa3IUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOAMMBIEC JOMOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IMOHITHUSMHU: JIBWKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE IMMOA00MS, TOMOOHBIE (UTYPBI, YMCHHE
pacrio3HaBaTh paBHbIC W MMOJO0OHBIC (HUTYphl, B TOM YHCJIEC B MPUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPHUYECKUE OTHOIICHHS
NIPU PEIICHHUH 3a/1a4; HAXOJUTh T€OMETPUYCCKHE BETUYMHBI (JJIMHA, YTOII,
iouiaib, 00bEM) MpU pelIeHUH 334a4 U3 JPYTUX Y4EOHbIX MPEAMETOB U
U3 pealbHOM KM3HM; YMEHHUE BBIUUCIATH F€OMETPUUYECKUE BETUUHHBI
(mHa, yroim, TUIomanah, 0O0BEM, IUIOMIANb MOBEPXHOCTH), HCIOJIB3YS
u3ydeHHbIE (OPMYIBI U METOABI, B TOM YHCJE: IUIOIAAb MOBEPXHOCTH
MAPaMUIbI, TTPU3MBI, KOHYCa, IIWINHAPA, TUIOMaas chepsl; 00bEéM Kyoa,
NPsIMOYTOJIBHOTO Tapajielenunea, MUpaMuabl, MPU3MBI, WIMHAPA,

KOHYCa, l1apa, YMCHUC HAaXOAUTb OTHOIICHUEC 00BEMOB HOI[O6HI>IX q)Hpr
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VYmenune OICPpHUPOBATH MMOHATHUAMU: MPAMOYTOJIbHAA CUCTEMA KOOpAMWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJAWHATBHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPAa HA YHCJIO, PA3JIOKEHHUE BEKTOpa Mo 0Oa3wucy,
CKaJIIpHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BEACHUE, YroJd MEXIy
BCKTOpaMHu; YMCHHUEC HUCIIOJIb30BaTh BeKTOpHI—;IfI u KOOp)IPIHaTHBIﬁ METOL
JUIS pEIICHUS TEOMETPHYSCKMX 3adady M 3a1ad JPYrux y4eOHbBIX

npeaMETOB

13

YMmeHue BbIOMpaTh TMOAXOMAMIMNA METOA JJIsi peIIeHUs 3a/1a4d;
IIOHUMAHNE 3HAYMMOCTH MAaTEMaTUKH B M3YYEHMM NPUPOIHBIX H
OOIIECTBEHHBIX ~TPOLIECCOB M  SIBJICHUH; YMEHHME pacllo3HaBaTh

IMMPOABJICHUC 3aKOHOB MATCMAaTHKW B HCKYCCTBE, YMCHHC IIPHUBOAWTH




MNpUMEPLI MAaTEMATUYCCKUX

MaTeMaTHYeCKOM HAayKu

OTKPBITH  POCCUIUCKOM

U MUPOBOU




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT COJIEPKAHUSA
1 UYucia 1 BBIYUCIICHHS
1.1 Harypanbnbie u uenpie uncia. [IpusHaku AETMMOCTH LUEbIX YUCET
12 Panyonanenele uyncia. OOBIKHOBEHHBIE M JE€CATUYHBIE JpOOH, IPOLEHTHI,
' OeCKOHEUHBIE TEPHOANYECKHE APOOH
13 Apudmernueckuil KOpeHb HaTypaJIbHOMU cTeneHu. JledcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTETIEHU
14 Crenenbp ¢ nenbiM nokaszareneM. CTemneHb C palMOHAIBHBIM IOKa3aTeJeM.
' CBoiicTBa cTeneHn
L5 CuHyc, KOCHHYC M TaHI'€HC 4YMCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI'€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapudm urcia. JleCITHYHBIC U HATYPAITbHBIC JIOTapU(PMBI
HelictButenbHble uncia. ApupMETHUUECKHE OIepalud ¢ JIeHCTBUTEILHBIMHU
1.7 yrcnamu. [IpuOnrkEéHHBIE BBIYMCIICHUS, TPaBUIa OKPYIJICHUS, NMPUKHIKA U
OLIEHKa pe3yJIbTaTa BbIYMCIECHUIN
1.8 [Ipeo6pa3oBanue BblpakeHUI
1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie 1 [poOHO-palOHATIbHBIE YPAaBHEHUS
22 HppannoHaibHbIe YpaBHCHUSI
23 TpuroHomeTpudeckne ypaBHEHHUS
24 [ToxazarenbHble U JorapuGMUUECKUE YPaBHEHUS
2.5 Llenmbie 1 qpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppanmonanbHble HEpaBEHCTBA
2.7 [ToxazarenbHble U JorapuMUIecKre HepaBeHCTBA
2.8 TpuroHoMmeTpruveckrne HepaBeHCTBA
29 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia CHCTEMBI JIMHEHHBIX ypaBHeHUH. ONpeneanTeb MaTPHUIIbI
3 OyHKINUK U TpadhuKu




Oyukuus, crocodsl 3amanus Gyakun. [padux Gynkmuu. B3anmuo oOpaTHblie

> dbyakuun. YétHpie 1 Heu€THbIe QyHKIuu. [leproaudeckue GyHKIIMN
OO6nacTp ompeneneHUss U MHOXECTBO 3HaueHUi ¢yHkumu. Hymu QyHKImm.
39 [TpomexxyTku 3HAKONOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIUH.
' Maxkcumymbl 1 MUHUMYMBI ¢GyHKuuMu. HanGonbliee n HauMeHbllee 3HaueHUE
(GyHKINU HAa IPOMEKYTKE
13 CrenenHass GyHKUHMS ¢ HATypaJbHBIM M LEJNBIM IOKa3aTeneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa U rpadvK KOPHS -0 CTENIEHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOWCTBA U TpaduKu
3.5 [Toxa3zatenpHast u morapupmMudeckas GyHKINHU, UX CBOWCTBA U Tpaduku
16 Toukn paspeiBa. Acumnrotel TpadukoB ¢GyHkuuil. CBolcTBa  (YHKIHIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 3a4aHUS ITOCIENOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuueckas rnporpeccun. opmyia ci0KHbBIX IPOLEHTOB
4 Hauana maremMaTHueckoro aHaausa
4.1 [TpousBonHas pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIMHA
[Ipumenenune Npou3BOJHOM K HCCIENOBAaHUIO (YHKIUNA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHre HanOobIIero 1 HAaMMEHbIIEero 3Ha4yeHNs (yHKIMK Ha
OTpe3Ke
4.3 [IepBoobpaznas. Uurerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHokecTBO, onepaluu HaJ MHOKecTBaMU. J{narpamMmMsl Diiepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OrmmcarenbHas CTATHCTHKA
6.2 BepositHOCTH
6.3 KomOunaropuka
7 T'eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIE U MITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHHuku
7.4 Tena 1 MOBEpXHOCTH BpaIlICHUS
7.5 KoopaunaTs! 1 BEKTOpPBI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Maremaruka. BepositHocTh 1 ctatuctuka: 10 - 11-e ki1acchl: 6a30BbIM YPOBEHb:
yaeOHUK: B 2 yacTsx; 1-oe uznanue Boicorkuii U.P., Slmenko U.B.; mox
penakmueit Amenko N.B. AkunonepHoe o0miectBo «3maTenbcTBo
«IIpocsenienue»

METOINYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

[Tocobue s yuutens « BeposTHOCTb M CTaTUCTUKAY, TFIAHUPOBAHUE U
MPaKTUKYM JUIsl 8 Kilacca

11 knacc, N.JI. bpoackuii, O.C. MemaBuna, nuzaarensctBo Mocksa, 2009
«Teopus BepositHOCcTEM 1 ctatuctrkay 1 10-11 xkimaccoB aBTopst U.P.
Briconkuii, M.B. Smenko

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M PECYPCBI CETU
HNHTEPHET

1. MunuctepcTBO 00pazoBanus pd. — pexum gocryna: www.informika.ru ;
www.ed.gov.ru; www.edu.ru

2. TectupoBanue online: 5-11 knaccel. — pexum gocrymna: www.kokch.kts.ru/cdo
3. ApxuB y4eOHBIX TPOrpamMM HH(POPMAITMOHHOTO 00Pa30BaTEIHLHOTO MTOpTaIa
«rusedu». — pexxum goctymna: www.rusedu.ru

4. MerasHUUKIIONEIUs KUpWLIa U MepoIusl. — pexKUM JocTyna: www.mega.km.ru

5. CalThl SHIUKIIONEUNA. — PEXKUM JOCTYyIN: Www.rubricon.ru; www.encyclo-
pedia.ru

6. Bcs aneMeHTapHas MaTeMaTUKA. — PEXUM JocTyna: www.bymath.net

/. IHTEpHET-TIOPTall BCEPOCCUMCKOUN OJIMMITNAIBI IKOJIBHUKOB. — PEKUM
goctyna: www.rusolymp.ru

8. BCCpOCCI’IﬁCKHﬁ JAUCTAHIMOHHBIC 3BPUCTUYCCKUE OJIMMITUAAbI 110 MATECMATUKCE.



— pexum aoctyna: www.eidos.ru/olymp/mathem.index.htm
9. NudopMainoHHO-NIOUCKOBAsI CUCTEMa «3aauny. Pexxum gocryma:
www.zadachi.mccme.ru.easy

10. 3agaun: nHGPOPMAITMOHHO-TIOUCKOBAsA CUCTEMA 33]1a4 [0 MaTeMaTHKe. —
pexum aocryna: www.zadachi.mccme.ru

11. KoHkypCHBI€ 3a/1a4ui IO MaTEeMAaTHUKE: CIIPABOYHUK U METOJIbI PELICHUS. —
pexkum goctyna: www.mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

12. Matepuaiibl (ITOJHBIE TEKCTHI) CBOOOIHO PACIIPOCTPAHSAEMBIX KHUT 11O
MaTeMaTHKe. — PEKUM JOCTyma: www.mccme.ru/free-books

13. MaremaTuka Jj1s1 OCTYMAIOIIUX B BY3bl. — PEKUM JOCTyNHa: www.matematika
.agava.ru

14. OnuMmnuagHbie 3a7a4M 0 MaTeMaTuke: 0a3a JaHHbIX. Pexxum nocryna —
peXUM J0CcTyna www.zaba.ru

15. llIkosbHBIE U pailOHHbIE MATEMATUYECKUE OJTUMITHA]IBI B HOBOCUOMPCKE. —
pexuM noctyna: www.iamakarov.chat.ru/school/school.html

16. BupTyasibHasi IIKOJIa FOHOTO MaTEMATHKA. — PEKUM J0CTyIa:
www.math.ournet.md/indexr.htm

17. bubnnoTreka 3J€KTPOHHBIX Y4EOHBIX TOCOOUI MO MaTEMATUKE. — PEXKUM
noctymna: www.mschool.kubsu.ru

18. O6pa3zoBaTeNbHBINA NOPTAT «KMUP ANTeOpPbDY. — PEKUM JOCTYIA!
www.algmir.org/index.html

19. Pemry Brp 7 kiacc https://math7-vpr.sdamgia.ru/

20. Poccuiickas anexktpoHHas mkoda https://resh.edu.ru
https://ptlab.mccme.ru/node/266

https://urok.1sept.ru/articles/582818
http://alfusja-bahova.ucoz.ru/load/7_klass/4-3-2
https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatno

st_5-11_2008/p0/

https://education.yandex.ru/



https://uchi.ru/

https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.ru/

https://resh.edu.ru/
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