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IHOACHUTEJIBHASA 3AIIMCKA

VYueOHbiii kypc «BeposSTHOCT, M CTaTUCTHUKA» YIIYyOJEHHOTO YPOBHSA
ABJISIETCSI  MPOJOJDKEHHMEM W PAa3BUTUEM OJHOMMEHHOIO Y4YeOHOro Kypca
yIIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeHEro oOuiero oopasoBanus. YueOHbI Kypc
npeaHa3HavyeH I GOpMUPOBAHUS Y 00yHaIOUIUXCSl CTATUCTUYECKON KYJIbTYPhI U
NOHUMAHUS POJIM TEOPUU BEPOATHOCTEW KaK MAaTEMAaTHYECKOIO MHCTPYMEHTA JJIS
M3YUYeHUsl CIy4YalHBIX COOBITUM, BEMWYUH U TpoleccoB. [lpm m3ydeHum kypca
o0OoramarmTcss NpEeACTaBICHHS OOyYaromMXCS O METOJaX  MCCIEIOBaHHUs
U3MEHUYMBOIO MHpA, pa3BUBACTCA NOHUMAHUE 3HAYUMOCTH U  OOILIHOCTH
MaTeMAaTUYECKUX METOJOB IO3HAHUSl KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHMUSI.

ConepxaHue y4yeOHOro Kypca HampaBlI€HO Ha 3aKpeIyIeHue 3HaHWi,
MOJIYYEHHBIX MMPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHus, U
Ha pa3BUTHE MPEICTABICHUI O CIy4ailHbIX BEJIMYMHAX W B3aUMOCBS3SIX MEXKIY
HUMHM Ha BaXKHBIX MPUMEPAX, CIOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPY KAIOILIErO
Mmupa. B pesynbTaTe y 00ydaromuxcs J0KHO ChOPMHUPOBATHCS MTPEACTABICHHUE O
HauOoJiee ynoTpeOUTEIbHbBIX U O0IIKUX MaTeMaTHYECKUX MOJAEIISIX, UCTIOIb3YEMbIX
JUISL  ONHMCAHUS  AHTPONOMETPUYECKUX U JeMorpaduyecKux  BEJIMYHH,
MOTPEIIHOCTeH B pa3ivyHble poJia H3MEPEHMSX, JIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUUECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUI U MPOLIECCOB
B oOmiecTBe. YueOHBbIM Kypc siBisieTcsi 0a30il Juisi OCBOEHUSI BEPOATHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOIMMBIX CIICIHAIIUCTAM HE TOJIBKO MH)KEHEPHBIX
CHELUAJbHOCTEH, HO TaKXE€ COLHAIBHBIX U ICHUXOJIOTMYECKHX, IOCKOJIBbKY
COBPEMEHHbBIE OOILIECTBEHHbIE HAYKH B 3HAYUTEIBHOW MEpe MCIOJIb3YIOT ammapar
aHanu3a OoipmMX AaHHBIX. lleHTpanpHyl0 4YacTh y4eOHOTro Kypca 3aHUMAaeT
oOcyX/IeHHe 3aKoHa OOJIBIIUX Yucel — (PyHIaMEHTaJbHOTO 3aKOHA IMPUPOJIBI,
MMEIOIET0 MAaTEeMAaTUYECKYI0 (hopMaTHU3aIHIo.

B cooTBeTcTBUMM € yKa3aHHbIMU LEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposTHOCTh M CTAaTUCTHUKA» HA YIIYOJIEHHOM YpOBHE BBIJCIIEHBI OCHOBHBIC
conepxarenbabie TUHUU: «CiydaiiHpie COOBITUSI U BEpOSATHOCTH» U «CirydaifHbIe
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID).

[ToMrMMO OCHOBHBIX JIMHUM B y4E€OHBIH KypC BKIIFOYEHBI JIEMEHTHI TEOPUU
rpagoB U TEOPUM MHOXKECTB, HEOOXOJIWMMBIE JIs TOJHOIEHHOTO OCBOCHHUS
MaTepraia JaHHOTO YYeOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX Yy4eOHBIX
KYpCOB.



Conepxxkanne suHuM «CiyyaliHble COOBITHSI W BEPOSTHOCTH»  CIY>KUT
OCHOBOW 1711 (QOPMUPOBAHUS TPEACTABICHUN O paclpe/elIeHUH BEpOSTHOCTEH
MEK/1y 3HAUYCHUSIMU CIIy4YalHbIX BEJIMYMH. BaXKHyI0 4acTh B 3TOM COAEPKATEIBHOU
JIMHUY 3aHUMAET U3y4YEHHE T€OMETPUUECKOr0 U OMHOMUAIBLHOTO PACIPENCICHUN U
3HAKOMCTBO C HUX HEMPEPHIBHBIMU aHAJOTaMHM — IMOKa3aTelbHbIM U HOPMaJIbHBIM
pacrpeneneHusIMU.

TeMbl, CBsiI3aHHBIE C HENPEPHIBHBIMU CIy4YalHbIMM BEJIWUYMHAMH U
pacmlpesie/ieHus MU, aKIeHTUPYIOT BHUMAaHUE OOYYAIOIIMXCS HA OMHCAHUU H
M3YUYECHHUM CIy4YallHBbIX SIBJICHUN C MOMOIIBIO HEMpephIBHBIX (PyHKIMA. OCHOBHOE
BHUMAaHHE YJEJSIeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpe/ieNICHUSsIM.

B ydeOHOM Kypce mpemycMaTpUBAEeTCS O3HAKOMUTEIBHOE W3YUYEHHUE CBSI3U
MEXJy CIydyalHbIMM BEJIMYMHAMU U OINKMCAHUE OTOM CBSI3U C IOMOIUIBIO
KodpuimeHTa KOppessiiid U €ro BBIOOPOYHOIO aHajora. OTH DJIEMEHTHI
COJIEp’KaHUS Pa3BUBAIOT TEMY «JlMarpaMmbl pacCEMBaHU», H3YUEHHYIO Ha YPOBHE
OCHOBHOTO 001Iero oOpa3oBaHHUs, © BO MHOIOM OINHPAIOTCS HA CBEJIEHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé oauH aneMeHT  coJep)kaHus, KOTOpBIM  Mpejuiaraercsi  Ha
O03HAKOMUTEJILHOM YPOBHE — TIOCIEOBATEIbHOCTh CIIyYallHBIX HE3aBUCHUMBIX
cOOBITHH, HACTYTAIOMINX B €IUHUIY BpeMeHH. O3HAKOMJIEHUE C pacipeaeiCHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITHMI HOCHUT pa3BUBAIOIIMN XapakTep M
SIBJISIETCS AKTYaJIbHBIM JUISl OyAyIIMX aOUTYPHUEHTOB, MOCTYHAIOIIMX HAa Y4EOHBIC
CIEIUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAyKaMH, TICUXOJOTUEH W
yIpaBJI€HUEM.

Ha wu3yuenme yueOHOro Kkypca «BeposTHOCTH M CTaTUCTHKa»  Ha
yriayOJeHHOM ypoBHe oTBoauTcsi 68 yacos: B 10 kimacce — 34 uwaca (1 gac B
Hezeno), B 11 kimacce — 34 yaca (1 yac B Heneno).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

I'pad, cBs3ubIM Tpad, myTu B rpade: nukibl U nenu. CTeneHs (BaJTCHTHOCTD)
BepinHbL. ['padsl Ha muiockocTu. JlepeBbs.

Crny4aiiHble 9KCIEPUMEHTHI (ONBITHI) U CIy4ailHbIe COOBITUSI. DJIeMEHTapHbIC
coOpITHs (McxXoAbl). BeposTHOCTh citydaiitHOro cOOBITHS. BIM30CTh 4YacTOTHI |
BEpOSITHOCTH  coObITHidl.  Ciy4ailHple ~ ONBITBI € PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUSIMHU.

Omneparuu HaJl COOBITUAMU: TIEPECEUCHUE, O0BETUHEHHE, TTPOTUBOIOIOKHBIC
coObrTus. Jlmarpammer Ditnepa. @opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcmoBHAasE BEPOSTHOCTb. Y MHOXKEHUE BEpPOSATHOCTEH. JlepeBO Clly4amlHOTO
skcniepuMmenTa. Popmyiia nojaHou BeposTHocTH. Dopmyna baiieca. HezaBucumeblie
COOBITHSI.

bunaphblil ciyyaliHblii ONBIT (MCTIBITAHUE), yCIIeX U Heyaada. HezaBucumele
ucnsiTanus. Cepust HE3aBUCHMBIX MCIIBITAHUN 10 MEpBOro ycnexa. [lepecranoBku
u ¢akropuan. Yucino coueranuii. Tpeyrompuuk Ilackans. dopmyna OuHOMa
Herorona.

Cepusa He3aBUCHMBIX ucnbITaHui bepHyim. CroydaiiHbli BbIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuaitHas  BenuuuHa.  PacnpeneneHue  BepositHocTed.  [[uarpamma
pacnpenenenusa. Onepanuu HaJl CIydyallHbIMU BeMYMHaMU. buHapHas ciyyaliHas
BennunHa. lIpumepsl pacnpeneneHuii, B TOM 4YHCJIE TE€OMETPUYECKOE H

OMHOMMAJILHOE.
11 KJIACC

CoBmecTHOE pacrpefeneHue ABYyX cllydallHbIX BeauduH. He3aBucumble
CIIy4YalHbIC BEJIUYUHBI.

MaremaTuyeckoe OXUJAHUE CIy4allHOW BEJIUYUHBI (pacrlpeiesieHus ).
[IpuMepsl NMpUMEHEHUsS] MaTEeMaTHYECKOTO OXUJaHUsA (CTpaxoBaHME, JOTepes).
MaremaTudeckoe OXUJaHWE OMHAPHOM CilydyaliHOM BeTWYMHBI. MaTemaThueckoe
OXXUJAHHE CYMMBl CIyYalHbIX BEJIWYMH. MaTreMaTu4ecKoe  OXHJIAHUE
F€OMETPUYECKOr0 U OMHOMHAIBHOTO pacipeieICHU .

Jucriepcuss ¥ CTaHZAPTHOE  OTKIOHEHUE  CIIYYalHOW  BEJIMYUHBI
(pactipenenenus). Jlucnepcus OMHApHOW CIIy4ailHOW BETUYHHBI. MaTtemMaTnuueckoe
O0XXUJAHUE TPOU3BEICHUS W JUCHEPCUS CYMMBl HE3aBUCHMBIX CIIyYaWHBIX
BelIMuMH.  Jlucriepcuss M CTAHIAPTHOE  OTKJIOHEHHUE OMHOMHATBLHOTO
pacupeneneHus. Jlucnepcuss M CTaHIAPTHOE OTKJIOHEHUE T€OMETPUUYECKOrO
pacnpenencHusl.



HepapenctBo UeoOniméBa. Teopema UeOwmeBa. Teopema bepnymu. 3akon
Oonmpmx  4yuced. BwiOopouHslli  MeTOn — HWccienaoBaHuW.  BeiOopouHbIe
XxapakTepucTUKU. OneHNBaHUE BEPOSATHOCTU COOBITHS 1O BHIOOPOYHBIM JIAHHBIM.
[IpoBepka npoCTENIINX TUNIOTE3 € TOMOIIBIO N3YYEHHBIX PACIpPEACICHUN.

HenpepbiBable ciydaiiHple BeauuuHbl. [Ipumepsl. @OyHKIMSA ITIOTHOCTH
BEPOATHOCTU paclipesesicHuss. PaBHOMEpHOE pacnpeneneHue U ero CBOWCTBA.
3aauu, NPUBOASILNE K [TOKA3aTEIBHOMY pacipeieeHuI0. 3a1aun, IIPUBOASAIINE K
HOPMaJbHOMY pacIpenencHuIo. OyHKIMA IIJIOTHOCTH BEPOSATHOCTH
MOKa3aTeNbHOIrO pacrpeeneHusi, QyHKIUS MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeaeneHus. @yHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

[TocnenoBarenbHOCTh  OAMHOYHBIX  HE3aBUCHMBIX  COOBITHH.  3agauu,
IIpUBOIAIINE K pacupenenennto [lyaccona.

KoBapuanusa naByx ciayyaiHbix BenuuuH. Ko3pduuueHt mauHenHHOM
koppensiuud.  CoBMeCTHblE  HAOMIOJEHUS JBYX  BEJIWYMH. BbpIOOpOUYHBIil
kod(hurmenT koppensiuu. Paznuune Mexmy JUHEHHOW CBS3bI0 UM MPUYUHHO-
CJIIEICTBEHHOMU CBA3bI0. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJApPaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«BEPOSAITHOCTBb U CTATUCTUKA» (YIJYBJEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCcKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTD TPAKIAHCKOM MO3UITMU 00YYAIOIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WI€HAa  POCCHUUCKOro  OOIecTBa,  MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBJICHUI,
IpoLenyp TpakIaHCKOro ooOiiectBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMO/JICUCTBOBATh C COLUAJBHBIMA HMHCTUTYyTAaMU B COOTBETCTBUU C UX
GYHKIUSAMHU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

c(hOpMHPOBAHHOCTh POCCUUCKON TPAXKITAHCKON HMIIEHTUYHOCTH, YBAXKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOM MaTEMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIbL,
UCIIOJIB30BaHUE OSTUX JOCTHXKEHUW B JAPYTrMX HayKaX, TEXHOJOTrusAX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAaHME JAYXOBHBIX I[EHHOCTEW POCCHUUCKOTO Hapoja, c(hOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO IOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHUI HAayKH M JACSTEIbHOCTHIO YYEHOTO, OCO3HAHHE
JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMUUBOTO Oy AyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas ASCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a/1ay, PEUICHU, pACCYKICHUM, BOCIPUUMUYNBOCTD
K MaTEMaTHUYE€CKUM aCTIEKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) pu3umvecKkoro BOCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHUSA TPUMEHATh MaTEMaTHYECKHWE 3HAHHUS B
WHTEpecax 370pOBOro 1 6€30macHoro oopas3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 30pOBbIO (30pOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3AHSATUU U
OT/bIXa, peryispHas (u3udeckas aKTUBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHITUAX CIIOPTUBHO-03/I0POBUTENBHON A€ TEIbHOCTHIO;

6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paziuuHbiM  chepaM  NPodECCHOHAIBHOW  ACATETBbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieir mpoecCuu © Peann30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh U CHOCOOHOCTH K MaTeMaTUYeCKOMYy OOpa30BaHUIO U



caMo00pa30BaHUI0 Ha TPOTSHKCHUHM BCEH KM3HHM, T'OTOBHOCTh K aKTHBHOMY
yYaCTHIO B PELICHUHU MMPAKTUIECKUX 3a7a4 MATEMaTHUCCKON HAaIPaBICHHOCTH;

7) 3KOJIOTHYECKOr0 BOCIIHTAHMSI:

C(OPMHPOBAHHOCTh  SKOJIOTMYCCKONH  KYJIBTYPBI, IMOHMMAHHE BJIMSHHS
COIMATbHO-IKOHOMHUYECKHX TPOIECCOB HA COCTOSHHUE MPUPOJHON U COLUABLHOM
Cpejibl, OCO3HAHKE TTI00ATLHOTO XapaKTepa SKOJOTHYSCKHUX MPo0IeM, OpUEHTAITUS
Ha TMpPHMEHEHHE MaTeMaTHYeCKUX 3HAHWHM I pelieHus 3agad B 001acTH
OKpY’KaroIled Cpeapl, IUIAHHPOBAHHE ITOCTYIKOB M OICHKH HMX BO3MOXHBIX
TIOCJICACTBUH Tl OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS :

Cc(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKd W  OOIIECTBEHHOW  MPAKTHKH, IOHMMAaHUE
MaTeMaTHYECKOM HayKd Kak c(depbl YeI0BEYECKOH IeSITEIBHOCTH, JTAmoB €&
pasBUTHS W 3HAYUMOCTH I PA3BUTHS IMBHJIM3AI[MHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKA W MaTeMaTHYeCKOW KyJIbTYpPOH Kak CPEICTBOM IO3HAHUS MHDA,
TOTOBHOCTh OCYHICCTBIATh MPOCKTHYIO M HCCIIEI0BATEIBCKYIO EATCIbHOCTD
HUHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe JeiCTBUA

ba3zoBble 1ornyeckue AeMcTBUA:

BBISIBISITh M XapAaKTEPHU30BaTh CYLIECTBEHHBIE IMPU3HAKM MATEMATHYECKHUX
OOBEKTOB, TMOHSTHUHA, OTHOLIEHUM MEXIy MOHATHAMH, (OPMYIUPOBATH
onpeereHus] MOHATHM, yCTaHABIMBATh CYIECTBEHHbIN MPHU3HAK KIIacCU(PUKALUY,
OCHOBaHMS /1711 0000IEHNS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh,  (OpMyJIHpOBaTb U  IPeoOpa3oBbIBaTh  CYKICHMUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIE, € AMHUYHBIC, YACTHBIE U OOLINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MIPOTUBOPEUUS
B (haKkTax, JAHHBIX, HAONIOJECHUAX M YTBEPXKICHUAX, MpeularaTb KPUTEPUH AJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
MHYKTUBHBIX YMO3AKIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI
(IpsiMBIE M OT IPOTUBHOI'0), BBICTPAUBATh apPIyMEHTALUIO, IPUBOINUTH IIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIAEHHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pelleHns Yy4yeOHOM 3agaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEIICHUs, BbIOMpaTh Haubonee MNOAXOAALMH ¢ y4yéToM
CaMOCTOATEILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaregbckme 1eiicTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (GUKCUPYIOUIUME  MNPOTUBOpeuYHe,  MIpodsemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUpOBATh THUIIOTE3Y, apryMEHTHPOBAThH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITEIHHO CIUTAHWPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBaHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro o0beKTa, SBJICHUS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSATENFHO (HOPMYITUPOBATh OOOOIIECHUS W BBIBOABI IO pe3yJbTaTaM
MpOBENEHHOTO  HAOMIOACHMs, WCCIEAOBAaHUSA, OIEHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U O00OIIECHU;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoOlLlecca, a TakKXKe BBIIBUTAThH
MPEIOJIOKEHNS O €T0 PA3BUTUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ ungopmanuei:

BBISIBIISITH J€(UIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOJUMBIX JJIS OTBETa Ha
BOTMPOC U JJIs PEILICHUS 3a]auu;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIOB, aHAIU3HPOBATh,
CUCTEeMAaTU3UPOBaTh M HHTEPIPETHPOBATH HHPOPMAIMIO pPA3IUYHBIX BHIOB U
(dbopM mpeacTaBICHHUS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTFOCTPUPOBATh IpaUUECcKu;

OIICHUBATH HaJIEKHOCTh uHbOpMaIUU o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIE TeiicCTBHS

O0meHnue:

BOCIIPUHUMATH U (JOPMYITHPOBATH CYXKIACHUS B COOTBETCTBHUH C YCIOBHSIMH U
IEJIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3aadH,
KOMMEHTHPOBATD MOJYyYCHHBIA PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMBI,
npoOJeMBbl, pelaeMol 3ajavd, BBICKA3bIBaTh HWJICH, HAIICJICHHBIC Ha ITOMCK
PEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXICHHSIMH JIPYTUX YYaCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU ¢opme
(dbopMyIHpOBaTh PaA3HOTIIACHS, CBOU BO3PAXKEHUS;

NIPEICTABIISTh PE3YJIBTATHl PEIICHUS 3a/1aud, SKCIICPUMEHTA, MCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4ETOM 3aaad
MPE3CHTAIUNA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUSA
Camoopranuzanus:



COCTABJISITh IUIAH, AJITOPUTM PEIICHHS 3aJa4H, BEIOMPATH CITOCOO PEIICHHUS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEHICHUH C Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATbHBII UHTEJUIEKT:

BJIAJCTh HaBBIKAMH  IIO3HABATCIIbHOW  pediieKCMM  Kak  OCO3HaHHUS
COBEPILIAEMBIX JCHUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB, BIAJIETh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTpPOJISL Tpoliecca W pe3ysibTara pPEIICHUs
MaTEeMaTHUYECKOM 3aJauH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH NP PEIICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATA LIETH U YCIOBUSAM, OOBSICHITH TPHUUHNHBI
JTOCTHKCHUS WUIH HEIOCTHXKCHHS PE3yJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIIHNOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIMBUIYJTbHON
paboTBl TpH pENICHUM Y4YeOHBIX 3ajay, IPUHUMATH I1IeJb COBMECTHOM
NEeSTENbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpeAciiirTh
BUIBI Pa0OT, JOrOBapuUBATBhCS, OOCYXJaTh TIPOLIECC M pe3yiabTaT paboThI,
0000maTh MHECHUS HECKOIBKNX JTIOACH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXIeHUs], OOMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» W HWHBIE), BBHINOJHATH CBOIO YacTb padOTBl W
KOOPJIMHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJICHAMH KOMAaHJbI, OICHWBAThH
KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYyITUPOBAaHHBIM
y4aCTHUKaMU B3aMOJICHCTBHSL.

NPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiacca oOydJaromuiicss HayduTCs:

CBOOOJITHO OMEPUPOBATH MOHATUAMH: Tpad, TUIOCKHM Tpad, CBSI3HBIN Tpad,
nyTb B rpade, 1enb, LUKI, AEPEBO, CTENEHb BEPIIMHBI, AEPEBO CIy4alHOTO
DKCIIEPUMEHTA;

CBOOOJIHO OIEpUPOBATh MOHITHSAMH: CIIyYalHBIM OSKCIEPUMEHT (OIBIT),
Cily4aiiHOe COOBITHE, DJIEMEHTAPHOE CIy4ailHOE COOBITHE (DJIIEMEHTApHBIN HMCXO/)
CIy4allHOTO  ONBITa, HAXOJUTh BEPOSTHOCTH COOBITUH B  ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HAXOJIUTh U QPOPMYJIUPOBATH COOBITHSA: MepeceyeHue, 00beMHEHUE JaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOJIOXKHOE JTAaHHOMY, HCIOJb30BaTh JUarpaMMbl
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsI PEIIeHusl 3a]ad, MOJb30BaThCs (OpMyIIoi
CJIOEHUS BEPOSITHOCTEH /ISl BEPOATHOCTEHN ABYX U TPEX CIIyYallHbIX COOBITHH;



ONEPUPOBATh  IMOHATHUSIMU: YCIOBHAasi  BEPOATHOCTb, YMHOXEHUE
BEPOSATHOCTEW, HE3aBUCUMBIE COOBITHSA, JEPEBO CIIYYalHOTO 3KCIIEpUMEHTA,
HaxXOJUTh BEPOATHOCTH COOBITUH C MOMOUIbIO IpaBUja YMHOXEHHS, JepeBa
CIIy4ailHOTO ONBITAa, MCHOJB30BaTh (OPMYJIy IOJHON BEPOSATHOCTH, (HOPMYIY
baifeca pu pemieHnu 3a1ay, onpeeisTh HE3aBUCUMOCTb COOBITHI TI0 opmyJie U
10 OpraHU3aluy CIIy4YalHOr0 YKCIIEPUMEHTA;

OPUMEHSTh M3yYEHHbIE KOMOWHATOpPHBIE (OPMYJIBI JJIsl TEPEUUCICHUS
AJIEMEHTOB MHOYECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4ailHOTO ONBITA, PEIICHHUS
3a/1a4 10 TEOPUU BEPOSITHOCTEN;

CBOOOZHO  ONEpUpOBaTh MOHATUSAMM: OMHAPHBIM  CIy4aWHbBI  OMBIT
(ucnplTaHue), ycnex W HeyAada, HE3aBUCUMBIE HCIBITAHUS, CEpUs WCIIBITAaHUM,
HaxOJIUTh BEPOSITHOCTH COOBITUH: B CEPUM MCIBITAHUNA 1O MEPBOrO ycrexa, B
CEepUU UCIbITAHUM bepHyid, B OMbITE, CBI3aHHOM CO CIy4YallHbIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CcBOOOJHO ONEpUpPOBaTh MOHATUSMHU: CIydyaliHas BEJIMYMHA, pacIpeleeHHe
BEpPOSITHOCTEM, JuarpaMMa pacopeleieHus, OWHapHas ciydaiilHas BeJIWYMHA,
reoMeTpuyecKoe, OMHOMHUAIILHOE pacipe/ielieHue.

K xoniry 11 knacca oOyvaroniuiics Hay4IuTCs:

ONEPUPOBATh MOHATUAMH: COBMECTHOE pPaCHpPEACICHUE NABYX CIy4alHbIX
BEJIMYMH, UCIIOJIB30BaTh TAOJIMI[y COBMECTHOIO PACHpENENEeHUs ABYX CIy4YalHbIX
BEJIMYMH JUIS BBIACICHUS pPACHOPENCIICHUS KaXKIOH BEJIWYUHBI, OIPEICICHUS
HE3aBUCHUMOCTH CIIyYalHBIX BEJIUYUH;

cBOOOJHO OMEpUPOBATH MOHATHEM MAaTEMAaTHYECKOTO OXHAAHUS CIydaiHOU
BEJIMYMHBI (pacnpeneneHus), IPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OKHJIaHUS
IpU PELICHUU 33/1a4, BBIYMCIATh MAaTEMATUUYECKOE 0KMJlaHue OMHOMMAIBHOTO U
r€OMETPUYECKOIO PACIIPEEICHUN;

CBOOOJHO OMEpPUPOBATH MOHATHUSAMH: JAUCIIEPCHs], CTAHJAPTHOE OTKIOHEHHE
CIIy4allHOW BEJWYMHBI, NPUMEHATb CBOMCTBA JUCIIEPCUM CIy4YalHOW BEIUYUHBI
(pacupenenenus) IpU pELICHUH 3a]ad, BBIYMCIATH AUCIEPCHI0 M CTaHJAPTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHAIIBHOTO pacIipe/leeHHUI;

BBIUUCIISITH BHIOOPOYHBIE XapaKTEPUCTUKU MO JAHHON BBIOOPKE M OIICHUBATh
XapaKTEPUCTUKM TIEHEPATIbHOM COBOKYNHOCTH JAaHHBIX 10  BBIOOPOYHBIM
xapakTtepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U IPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BI, IOJIb3YSACh U3YYCHHBIMU PACIIPEACICHUSIMM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoJnuecTBO 4acoB

CIHCOK UTOTrOBBIX

No 11/ HaumenoBanue pasjaenos u Konr MpakTn JIeKTPOHHbBIE Croco6 oLeHKH
TeM IPOrpamMMbl Bcero | po decKite (unposbIe) NJIAHUPYEMBIX HTOrOBBIX
JIBHBI o0pa3oBaTebHbI PE3yTRTATOR € NJIAHHPYEMBbIX
e padoTeI e yKa3aHHeM 3TaloB UX
pecypcsl pe3yJIbTaToB
paGor ¢popmupoBanus
bl
resh.edu.ru CB00OOHO ONIEPUPOBATH YcTHbII
yaklass.ru MOHSTHSMH: Tpad, KOHTPOJIb,
uchi.ru TUTOCKUU Tpad, CBI3HBIN MUCbMEHHBIN
DIieMeHTHI TEOpHH TpadoB 3 rpag, mys B rpage, KOHTPOIIE
LeIb, LIUKJI, IEPEBO,
CTETeHb BEPUINHBI,
JIEPEBO CIYYAITHOTO
IKCIEPUMEHTA;
resh.edu.ru CB00OOHO ONIEPUPOBATH YcrTHbIi
yaklass.ru MOHATHUSAMU: CITyYalHbIN KOHTpPOJIb,
uchi.ru 9KCIEPUMEHT (OIIBIT), IIMCbMEHHBIN
CiIyyaifHOE COOBITHE, KOHTPOJIb
3JIeMEHTapHOe
CrnyualiHble OIBITHI, CllydaliHbIE cilydaifHOe COOBITHE
COOBITHS U BEPOSITHOCTH 3 (3m1eMeHTapHBI| UCX0/)

COOBITUH

CJIy4ailHOT'O OTIBITA,
HAXOUTh BEPOSITHOCTH
COOBITHI B OIIBITaX C
PaBHOBO3MOKHBIMU
3JIeMEHTapHBIMU
COOBITHSIMUY;



https://www.yaklass.ru/?%045;
https://uchi.ru/
https://www.yaklass.ru/?%045;
https://uchi.ru/

Omnepanuy HaJ MHOKECTBAMH U
coOpITHAMH. CIIOKEHHE U
YMHOKE€HHE BEPOSITHOCTEM.
VYcnoBHas BEPOATHOCTD.
He3aBucumbie cOOBITHS

resh.edu.ru

aklass.ru
uchi.ru

Haxonuts u
dbopMyIupoBaTh
COOBITHS: TIEpECEUCHHUE,
00benMHEHVE JaHHBIX
COOBITHI, COOBITHE,
MIPOTUBOIIOIOKHOE
JTAHHOMY, HCTIOJIb30BaTh
JIrarpaMmsbl Dumepa,
KOOPJMHATHYIO TIPSIMYIO
JUISL pellieHus 3a/1ad4,
MOJIb30BAThHCS HOPMYIIOH
CJIOKEHHSI BEpOSITHOCTEN
JUIS1 BEPOSITHOCTEN JIBYX H
TPEX CIyYaHBIX
COOBITHI;

YcTHBIN
KOHTPOJIb,
MMMChMEHHBIN
KOHTPOJTb

DneMeHThl KOMOMHATOPUKH

resh.edu.ru

aklass.ru
uchi.ru

[TpumMeHnsTh N3yueHHbIE
KOMOWHATOpPHEIE
bopmyIsl s
NEePeYHCIICHUS HIEMEHTOB
MHOXECTB,
3JIEMEHTapPHBIX COOBITUI
CIIy4ailHOTO OIIbITA,
peleHus 3a1a4 no
TEOPHH BEPOSITHOCTEH;

Y cTHBIM
KOHTPOJIb,
MMUCHMEHHBIMN
KOHTPOJIb

Cepuu nocien0BaTeNbHbIX
ucnbiTanuil. Mcnbitanus
bepuynmu. Citydaiinsliii BEIOOp
13 KOHEYHON COBOKYITHOCTH

resh.edu.ru

yaklass.ru
uchi.ru

CBo0OoaHO OonepupoBaTh
HOHATUAMM: OUHAPHBIN
CITy4allHbIN OMBIT
(ucnblTaHue), ycrnex u
HeyJlaya, HE3aBUCHMBIE

YcTHBIM
KOHTPOJIb,
MMACHEMEHHBIN
KOHTPOJIb



https://www.yaklass.ru/?%045;
https://uchi.ru/
https://www.yaklass.ru/?%045;
https://uchi.ru/
https://www.yaklass.ru/?%045;
https://uchi.ru/

UCIIBITaHUS, CEPUSI
UCIIBITAHUH, HAXOAUTh
BEPOSITHOCTH COOBITHIA: B
CEpUH UCTIBITAHUU 10
IIEPBOIO ycIexa, B CEpun
ucnelTaHuil bepnyinu, B
OIBITE, CBA3aHHOM CO
CIIy4ailHbIM BBIOOpOM M3

KOHEYHOM
COBOKYITHOCTH;
resh.edu.ru CBoOosHO oOTEpHpPOBATH YcTHbI
yaklass.ru MNOHATUAMM:  CIIydaiiHas KOHTPOJIb,
uchi.ru BEJIMYNHA, KOHTPOJIbHAS
pacnpeneneHue pabota
BEPOSATHOCTEM,
Ciyyalinble BEJIMYMHBI U JrarpaMmma

14 1
pacnpeeneHus pacnpeneneHus,

OuHapHas ciayvaiiHast
BEJIMYMHA,
reOMETPHYECKOE,
OMHOMHUAILHOE
pacmpe/ieicHHe.

OBIIEE KOJIMYECTBO YACOB I10

[NPOIT'PAMME 34 2 0
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11 KJIACC

KoanuecTBo yacon DJ1eKTpPO C
NHMCOK UTOTOBBIX
KonTp MpaxkTn HHbIE Cnoco0 oneHku
TJIAHUPYEMBbIX
Bcero | o yeckue (undposrie) Py HUTOTOBBIX
HaumeHnoBaHue pa3iesioB u pe3yJabTaToB C
Ne i/ JIbHbIE padoThI odpazoBate IVIAHMPYEMbIX
2/ TeM MPOrpaMMblI yKa3aHHeM 3TAaNoB UX
padot bHBIC pe3yJabTaToB
o pecypen dopmupoBanus
3aK0H OOJIBIINX YHCEI 5 resh.edu.ru OmnepupoBatb CamocTosTenbH
yaklass.ru MOHSITHSIMH: ast pabora
uchi.ru COBMECTHOE

pacnpeeneHue AByxX
CIIy4alHbIX BEJIMYHH,
UCIOJIb30BaTh TAOIHILY
COBMECTHOI'O
pacnpeneneHus IByxX
CIIy4alHbIX BEJIUYNH
JUISL BBIIEJICHUS
pacnpeeneHns Kaxxaou
BEJINYHHBI,
OIIpEACIICHUS
HE3aBHUCHUMOCTH
CIIy4aiHbIX BEJIHYHUH.
CBoOoaHO OTIEpHPOBATH
MOHATHEM
MaTeMaTHYeCKOIro
OKHJIaHUS CITy4alHON
BEJTMYMHBI
(pactipeneneHus),
IIPUMEHSATH CBOMCTBA
MaTEMaTHYECKOIr0
OKUJaHUs NpU
pEILIeHNH 3a/1a4,
BBIYHCIIATH
MaTeMaTUYECKOe



https://www.yaklass.ru/?%045;
https://uchi.ru/

OKHMIaHUE
OMHOMHUAJIBHOTO U
TreOMETPHUECKOTO
pacnpenesieHuil

OneMeHThl MaTeMaTHYSCKOM
CTaTUCTHKHU

resh.edu.ru

yaklass.ru
uchi.ru

CB000HO OnIEpUPOBATH
MOHATHUAMM: TUCIIEPCHS,
CTaHJApPTHOE OTKJIOHEHUE
CIIy4ailHOMBEJIMYHHBI,
IIPUMEHATH CBOWCTBA
JUCIIEPCUU CIIy4alHON
BesmmunHbl CBOOOIHO
OIIEpUPOBATHIIOHITHEM
MaTeMaTH4eCKOro
O’KHJIaHUs CIIy4aitHOU
BEJIMYMHBI
(pactpenenenus),
IIPUMEHATH CBOWCTBA
MaTeMaTH4eCKOro
OKUJAaHWs IPU PELLIEHUU
3a/1a4, BBIYHUCIIATH
MaTeMaTHYECKOe
OKHJIaHUE
OMHOMMAJIIBHOTO U

reOMETPUUECKOrO
pacnpenesieHuH.

CaMocTOsSITENLH
as pabora



https://www.yaklass.ru/?%045;
https://uchi.ru/

HenpepoiBHbIE CityyaiiHbie
BEJIMYUHBI (pacipeesieHus ),
[I0Ka3aTeJIbHOE U HOPMAJIbHOE
pacrpeaeneHus

resh.edu.ru

yaklass.ru
uchi.ru

CB000HO ONIEpUpPOBAThH
MIOHSATHEM
MaTeMaTHYEeCKOTO
O’KHJIaHUS CITy4aiiHOU
BEITUYHHBI
(pacnpenencHus),
MIPUMEHSTh CBOMCTBA
MaTeMaTHYEeCKOTO
OKUJIaHUS TIPU PEIICHUHN
3a1a4, BBIYUCIIATD
MaTeMaTH4eCcKoe
OXKHJIaHUE
OMHOMHUABHOTO U
reOMETPUIECKOrO
pacnpeneieHuin

CaMocTosTeabHas
paboTta

Pacnpenenenue Ilyaccona

resh.edu.ru

yaklass.ru
uchi.ru

CB00OIHO ONIEPUPOBATH
MOHATUSAMM: TUCTIEPCHS,
CTaHJApPTHOE OTKJIOHEHUE
CIIy4ailHOMBEIIMYHHBI,
MPUMEHATH CBOMCTBA
JUCIIEPCUU CIIy4alHOMN

BEJIMYUHBI (pacipeiesICHNs )

MIPH PELICHUH 3a7ad,
BBIYUCIISATH TUCTIEPCHUIO
CTaHJapTHOE
OTKJIOHECHUE

IIpakTnueckas
pabota



https://www.yaklass.ru/?%045;
https://uchi.ru/
https://www.yaklass.ru/?%045;
https://uchi.ru/

F€OMETPUUECKOrO U
OMHOMUAJILHOT'O
pacrpeneieHui.

CBsi3b MEXY CITy4allHBIMU
BEJINYNHAMH

resh.edu.ru

aklass.ru
uchi.ru

Brruuciars
BBIOOPOYHBIE
XapaKTePUCTHKU TIO
JTAHHOM BBIOOpKE U
OLICHUBATH
XapaKTePUCTUKU
reHepaJIbHOU
COBOKYITHOCTH JIAHHBIXIIO
BBIOOPOYHBIM
XapaKTepUCTHKAM.
OneHuBaTh BEpPOSITHOCTH
COOBITHIH MTPOBEPATH
MPOCTEUIIINE
CTaTHUCTUYECKUE
TUIOTE3bI, OJIb3YSCh
M3y4YEeHHBIMU
pacupeneneHUsIMH.

[IpakTnueckas
pabota

O0006I11IeHNE U CHCTEMATHU3aIHS
3HAaHUH

11

PemraTs 3aganus u3
oTkpbIToro 0anka EI'D

KonTponbhas
pabota

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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