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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHsIii Kypc «BeposSTHOCTB U CTaTHCTUKA» YIITyOIEHHOTO YPOBHS SIBISIETCS
OPOAOKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca yriayOnEHHOro
YPOBHSI HA YPOBHE CpeJHero oo1iero oopazoBanus. Y 4eOHbIN Kypc MpeHa3HAuCH
U1 GOpPMHUPOBAHUS Yy OOYUYAIOIIMXCS CTATUCTUYECKOW KYJIbTYpPhl U TMOHHUMAaHUS
pOJIM TEOPUM BEPOSATHOCTEW KAaK MATEMATUYECKOTO MHCTPYMEHTA JUIA U3Y4YEHUS
CITy4alHBIX COOBITHI, BEeTUYNH U TporieccoB. [Ipu u3ydennn kypca oOoramarTcs
MPEICTaBICHUS OOYYaIOIIUXCS O METOJaX HCCIeOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS MOHUMAaHUE 3HAYMMOCTH M OOILIHOCTH MAaTeMAaTHYECKHMX METO/IOB
MO3HAHUS KAK HEOTHEMJIEMOM YacCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Conepxanne y4eOHOrO Kypca HAmpaBlIeHO Ha 3aKpeIUiCHHe 3HAHUH,
HOJTyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIEero oopazoBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBSA3AX MEXKIY
HUMH Ha BaXKHBIX MpPHUMEpPaX, CIOXKEThI KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0y4arommxcsi 10KHO chOPMUPOBATHCSA MPEICTABICHUE O
HamOoJee yrmoTpeOUTEIbHBIX U OOIUX MATEMATHUYECKUX MOJIEIISX, UCIIOIh3YyEMBIX
JUTSI OTIMCAHUS aHTPOIIOMETPUUECKUX U JeMOorpaduyeCcKUX BEIMYUH, TOTPEIIHOCTEN
B pa3IuyYHbIC POJIa U3MEPEHUSIX, JUIUTEIHOCTH O€30TKAa3HOU PabO0Thl TEXHUYECKHX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUI U MPOIIECCOB B O0IIECTBE. Y UCOHBIM
Kypc sBisieTcsi 0a30il Il OCBOEHHSI BEPOSTHOCTHO-CTATUCTUYECKHUX METOJIOB,
HEOOXOMMBIX CHIEIUATNCTaM HE TOJIbKO MHKEHEPHBIX CHEIUATbHOCTEH, HO TaKKe
COILIMAJIBHBIX U TICUXOJIOTUYECKHX, TTOCKOJIbKY COBPEMEHHBIE 00I1I€CTBEHHBIC HAYKH
B 3HAQUMUTENbHOM Mepe UCHOJB3YIOT amnmapar aHajiu3a OOJbIIMX JaHHBIX.
[lenTpanbHyto 4YacThb y4ye€OHOTO Kypca 3aHMMaeT OOCYXKJIECHHE 3aKOHA OOJIBIIHMX
gucen — (PyHIaMEHTaIbHOTO 3aKOHAa TPHUPOABI, MMEIOMEr0 MaTEeMaTUYECKYIO
dbopmanu3anmio.

B cooTBeTcTBMM ¢ YyKa3aHHBIMU LIE€JSIMH B CTPYKType YyueOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YTrIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
conepkatenbHble TUHUN: «CiayyaiiHble cOOBITHS B BepOsSTHOCTUY» U «CiydyaiiHbie
BEJIMYHMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMUMO OCHOBHBIX JIMHUN B Y4EOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpPUH MHOXKECTB, HEOOXOAUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepualia JaHHOTO Yy4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Conepsxanue muHUN «CiydaifHble COOBITHS K BEPOSITHOCTH CIIY>KUT OCHOBOM
st (opMuUpOBaHUS TPEJACTABICHUN O paclpelesieHM BEpPOSTHOCTEH MEXIY
3HAYCHUSIMHU CIIyYalHBIX BEIWYHUH. BakHYI0 4acTh B 3TOU COAEPKATEIbHON JINHUA
3aHMMAeT W3Y4YEHUE TE€OMETPUYECKOr0 M OMHOMHAIBHOIO pacHpeleieHul u



3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMH — IOKa3aTEIbHBIM M HOPMAJIbHBIM
pacnpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU U
pacrpefieieHusIMM, aKIEHTUPYIOT BHUMAHHUE OOYYaIOIIMXCS HAa ONUCAHUU W
W3YYCHUU CIyYalHBIX SBICHUN C MOMOIIBIO HETPEpBhIBHBIX (PyHKIUH. OCHOBHOE
BHHMAaHUE YAENSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeacICHUSIM.

B ydebGHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIbHOE HU3YyUYCHHE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OINHUCAHUE ITOM CBSA3U C TOMOIIBIO
kodhumnreHTa KOppensiuu M €ro BBIOOPOYHOTO aHajgora. OJTH DJIEMEHTHI
COJIEpKaHUs Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCEeMBaHU, U3yUEHHYIO Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHusl, © BO MHOTOM OIMPAIOTCS HA CBEJICHUS U3 KYPCOB
anreOpsl U TEOMETPUH.

Emé ommH  »SmeMEeHT  coAepKaHWs, KOTOPBIA  Mpeajaraercss  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEJI0BATEIbHOCTh CIy4YalHbIX HE3aBUCHMBIX
cOOBITHH, HACTYMAIONIUX B €IMHUIY BpeMeHU. O3HAKOMJICHUE C pacipeneeHueM
BEPOSITHOCTEW KOJIMYECTBA TAaKUX COOBITUHA HOCUT pPa3BUBAIONIMN XapakTep H
SIBJISIETCS aKTYaJIbHBIM JUIsI OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOMIUX Ha YYCOHBIC
CIICIMAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HAyKaMH, TICUXOJIOTUEH U
yIpaBJICHUEM.

Ha uzyuenue yuebHoro kypca « BeposiTHOCTh M CTaTUCTHKA» Ha YIIIyOJICHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B HezemO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

I'pad, cBsa3ubIil rpad, myTu B rpade: uukibl U nenu. CreneHb (BaleHTHOCTD)
BepuiuHbl. ['padsl Ha miockoctH. [lepeBbs.

CrydaifHple SKCTICEPUMEHTHI (OTIBITHI) U CITyYaliHbIE COOBITHSA. DIEeMEHTApHbIE
coObITHs (MCx0/bl). BeposTHOCTH ciiydaltHOTO COOBITHSA. BIM30CTh YacTOTHI U
BEPOSITHOCTU COOBITUM. CirydalfHbIE OIBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTapPHBIMU
COOBITUSIMU.

Onepauuu HaJ, COOBITUSIMU: TIEpECEUEHUE, 00BEIUHEHNUE, TPOTUBOMOIOKHBIE
coObrTus. Jlnarpammel Ditnepa. @opMyina CIOKEHHS] BEPOITHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO CiydarlHOro
skcniepuMmenTa. Popmysia nonHou BepostTHocTH. Dopmyna baiieca. HeszaBucumeblie
COOBITHSI.

bunapHbI ciydailHblid ONBIT (MCOBITAHKE), YelieX U Heyaada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAaHUN 70 nepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranmit. TpeyroapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepus He3aBUCUMBIX HcnibiTaHui bepHyiu. CiydailHblid BEIOOP U3 KOHEUHON
COBOKYITHOCTH.

Cnyuaiinas BenunuuHa. Pacnpenenenwe  BeposiTHocTed.  Jlmarpamma
pacnpenenenud. Onepanuu HaJ Cly4YalHbIMU BeIMuuHaMH. buHapHas ciiydyaiiHas
BesmuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE T[EOMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMeCTHOE pacnpefeneHie JByX CiydaiHbIX BenuduH. HesaBucumeble
Cly4yailHble BEJIIMYMHbL.MaTeMaTUYeCKOe OXUAAHUE CIYyYalHOW BEJIIMYUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremaTHUecKoe OXHUAaHHE OWHApPHOW CiaydalHON
BEJIIMYMHBI. MaremMaTHudyeckoe OXHUIAHUE CYMMBbl  CIyYalHbIX  BEJIMYMH.
MatemaTtnueckoe 0KuaHle FTeOMETPUUECKOro U ONHOMHUAIBHOTO PACIIPEeIETICHHIM.

Hucniepcust ©W  CTaHAAPTHOE  OTKJIIOHEHHE  CIy4YallHOM  BEJIWYUHBI
(pactupenenenus). Jlucniepcus OMHApHOM cilydaliHON BeIMYMHBI. MaremaTuyeckoe
0’KMIAHUE MPOU3BEICHUS U JUCIIEPCUS CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJINYHUH.
Jucnepcust W CTaHIAPTHOE OTKJIOHEHHWE OWHOMHUAJIBHOTO pacHpe/iesCHuUs.
Jlucrniepcus U cTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEACIICHUS.

11 KNIACC

HepasenctBo YeObméBa. Teopema UeOwméBa. Teopema beprymmu. 3akon
Oonpmx  uucesl.  BpIOOpouHBIE  MeTOon — HcchenoBaHuil.  BwribopouHble



xapakTepucTHku. OleHUBaHUE BEPOATHOCTU COOBITUS 1O BHIOOPOYHBIM JIAHHBIM.
[IpoBepka npocTENIINX TUITOTE3 C IIOMOIIBI0 U3YUYEHHBIX PACIIPEICIICHUN.

HenpepeiBHble ciyyalinble BenuuuHbl. [Ipumeppl. @DyHKIUA IUIOTHOCTH
BEPOSATHOCTH pacmupenesicHus. PaBHOMepHOE pacnpeneneHne M €ro CBOMCTBA.
3aiayu, NpUBOASIINE K TOKA3aTEIbBHOMY PACHPEAEICHUI0. 3a1a4u, IPUBOISIINE K
HOPMaJIbBHOMY pacupeneeHuro. OyHKUWMA IJIOTHOCTH BEPOATHOCTHU
MI0KA3aTeJIbHOTO pacrpeiesieHus, PyHKIUs MIIOTHOCTH BEPOSATHOCTH HOPMAJIbHOTO
pacnpenenenna. OyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEACIICHHUS.

[locnenoBaTenbHOCTh  OAMHOYHBIX ~ HE3aBUCHUMBIX  COOBITHMIA.  3amauw,
IpuBOJILME K pacnpeneneHuro Ilyaccona.

KoBapuanust nByx ciaywaiiHbix BenuuuH. Koaddumnuent nuneiHon
koppensiuud. CoBMecTHble  HaOMIOAEHUS JIBYX BEJIWYMH. BbIOOpouHbBIN
kod(ppuuueHT Koppendnuu. Paznuune Mexay JTUHEMHOW CBS3BI0O M MPUYMHHO-
CJIEICTBEHHOU CBA3bI0. JIMHEHas perpeccus, METO/I HaMMEHBIIINX KBAIPATOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNPOUEIYP
rpaXJaHCKOro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEeMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3nUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOM AEATEILHOCTHIO;

6) TPy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caM0OOpa30BaHUIO HAa TMPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHIO B PEIICHUHU NPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPaBICHHOCTH;

7) 3K0JI0TrN4eCKOTr0 BOCITUTAHMS:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLUAIBHO-YKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBHOU
Cpelibl, 0OCO3HAHUE MI00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTUYECKOM
HAyKH Kak cpepbl 4eI0BEUECKOM AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUSI IMBWIN3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMATHUKU U MAaTeMaTUYECKOU
KYJIbTYPOU KaK CpPEeJCTBOM IO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH IPOCKTHYIO
Y UCCIIE0BATEIBCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue JeicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE IMPU3HAKM MATEMaTUUYECKHUX
00OBEKTOB, TOHSTHH, OTHOLICHUW MEXAYy TMOHIATHSIMHU, (POPMYIUPOBATH
onpeeneHus] MOHATHM, yCTaHABIMBATh CYLIECTBEHHbBIN MpPU3HAK Kiaccu(UKanuu,
OCHOBAaHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpHUHUMATh,  (opMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BEIOUpATh HAanbOoJIee MOIXOAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy pCILICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

cBOOOJHO OMEepUpOBaTh MOHATUSAMU: Tpad, miuockuil rpad, cBA3HBINA rpad,
nyTh B Tpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JCPEBO CIYy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATUSIMH: CIy4YailHbI SKCHEPUMEHT (OIBIT),
Cly4ailHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN UCXO.)
CIy4allHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMBITaX C
PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHIMU;

HaXOJUTh U (pOpMyIIHpOBaTh COOBITHUS: MepecedeHre, O0beAMHEHUE TaHHBIX
cOOBbITUH, COOBITHE, MPOTHBOINOJIOKHOE JAHHOMY, HCIOJIb30BaTh JUArpaMMbl
Dilniepa, KOOPAMHATHYIO MPSMYIO NIl PEIICHUsI 3a/iay, MOoJIb30BaThCsl (HOpMyIIon
CJIOKEHUSI BEPOSTHOCTEH JIJIsl BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;



OIIEPUPOBATH IOHATUAMU: YCIOBHAS BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIy4allHOrO  JKCIEPUMEHTa, HAaXOJIUTh
BEPOSITHOCTU COOBITUN C TOMOIIBIO MpaBUjia YMHOXKEHHUS, JIepeBa CIy4allHOTO
OMbITa, HMCIOJIb30BaTh (OPMYJy IOJTHOW BEPOSATHOCTH, (Qopmyny baileca npu
pelIeHnr 3aJad, OMNPENENATh HE3aBUCUMOCTh COOBITHMH 1O ¢opMyle U IO
OpraHU3alMY CIyYaliHOIO SKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWMHATOpHBIE (OPMYJbl JJisi MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJTHO  OMEPUPOBATH MOHATHUSMHU: OWHAPHBIA  CIyYalHBIA  OIBIT
(McmpITaHME), yCHEX W HEyJaua, HE3aBUCHMBIE HCIIBITAHUS, CEPUsl WCIBITAHUH,
HAXOJUTh BEPOSITHOCTU COOBITHI: B CEpUU UCIIBITAHU JI0 IEPBOTO yCIeXa, B CEpUn
UCHIBITAaHUI BepHysuH, B OnbITE, CBSI3aHHOM CO CIy4alHbIM BBIOOPOM U3 KOHEYHOM
COBOKYITHOCTH;

CcBOOOJIHO ONEpUpPOBATh MOHATHUAMMU: CIyyailiHas BEIMYMHA, pacIpeleeHHe
BEpOSATHOCTEW, JuarpaMMa pacupeleleHus, OWHapHas ciydailHas BeIUYMHA,
reoOMeTpUYECcKoe, OMHOMHUAIILHOE PACTIPE/IEIICHHE;

ONEPUPOBATh MOHATUSMH: COBMECTHOE PACHPENEIICHHE [BYX CIIy4alHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEeeNICHUs JIBYX CIIy4alHbIX
BEJIUYMH JUIS BBIJCICHUS PACHPEACIICHUs] KaXKJIOM BEJIMUYMHBI, ONpPEIEICHUS
HE3aBUCUMOCTH  CIIyYalHbIX  BEJIMYMUH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OKUIAHUS CITyYaillHOW BEJIMYMHBI (pacnpeneiaeHus), IpPUMEHITh
CBOMCTBA MAaTEMAaTUYECKOTO OXHMAAHUA IIpU pEIICHWHM 3a1ad, BBIYUCIATH
MaTeMaTHYeCcKoe OKuJaHre OMHOMHAIBHOTO U T€OMETPUUECKOTO paclpeiesieHuH;
CBOOOZIHO ONEpPUPOBATh TMOHATUSAMHU: JUCHEPCUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4allHOU BEJIWYMUHBI, IIPUMEHATH CBOWCTBA IUCIEPCUU CIIyYAaWHOU BEIWYHHBI
(pactipeiesieHHs) MPU PELIEHUU 3a/ad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 U OMHOMHAIIBHOTO PacIpe/IeICHHIA.

K xoniy 11 kiaacca oOyyaromuics HayIUTCs:

BBIUUCIISTh BBIOOPOYHBIE XaPAKTEPUCTUKU IO JAHHON BBIOOPKE M OLICHUBATH
XapaKTEPUCTHUKN TE€HEPaTbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaMm. OLEHUBATh BEPOSTHOCTU COOBITHUH U MPOBEPSTH MPOCTEHINNE
CTaTUCTUYECKUE TUITOTE3BI, NIOJIb3YSCh NU3YYEHHBIMU PACIIPEACICHUSIMY,

OPUBOANUTH  NPUMEPBl  3aJay, MNPUBOIAIIMX K  IIOKa3aTEIbHOMY
pacrpeneneHno, 3ajxad, MNPUBOJAIIMX K HOPMAJIBHOMY  pacCIpeleiCHHUIO.
OnepupoBarh MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpeneneHus, QyHKIUS INIOTHOCTA BEPOATHOCTH HOPMAJIBHOTO PACIIPECIICHMS,
(YHKIMS TUIOTHOCTH U CBOWCTBA HOPMAJBHOTO PpacCIpelleleHUs;0NpenesaTh
KOA(pPUIIMEHT TMHEHHON KOPPESIIUU, BHIOOPOUHBIN KO (PUITUEHT KOPPEAIIUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

KoanuecTBo 9acoB JJIeKTPOHHbBIE BocnurareabHbIH
Ne HauMeHoBaHuUe pa3/ieioB U udpoBbie KOMIIOHEHT
pas Kourpoabnbie | IlpakTHyeckue (1 pp )
n/n TeM MPOrpaMmMbl Bcero oOpa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
1 DNeMeHTHI Teopuu Tpados 3 PopMHPOBAHHE POCCHICKOT
o rpa)l(achxoﬁ UACHTUYHOCTH:
C‘quaI/IHBIe OHBITLI’ NaTpuoTU3Ma, YBaXXCHUSA K
2 CITy4aifHbIE COOBITUS U 3 Oreuectsy, npoutiomy n
o HacTOoALEMY MHOIOHALIMOHAJIBHOI'O
BEPOSTHOCTH COOBITHIT uapona Pocchn.
DopMUpOBaHKE OTBETCTBEHHOTO
Onepaiuy HaJl MHOKECTBAMHU
OTHOIICHHS K OCO3HAHHOMY BBIOODY
U coObITHsAMU. CIIOKEHNE U U IOCTPOEHUIO IATbHEUIIEH
[V I/IHI[PIBI/IZ[yaJILHOﬁ TPaCKTOpUN
3 YMHOKEHHUE BEPOATHOCTEH. 5
00pa3zoBaHus Ha 0a3e OPHEHTUPOBKH
YCHOBHaﬂ BepOﬂTHOCTB. B MHUpC HPO(iJeCCHfI n
IpOPECCHOHATIBHBIX ITPE, HO‘ITGHI/II‘/'I,
He3aBucumble cOObITUS pod et HpeA
C YYETOM yCTONYHUBBIX
4 DJIeMEHTHl KOMOMHATOPUKHU 4 1 TIO3HABATEIBHBIX HHTCPCCOB 1
MOTPeOHOCTENH pernoHa, a TakxKe Ha
CepI/II/I IIOCICI0OBATCIIBHBIX OCHOBE (POPMHUPOBAHUS
WMCIBITAHMH. VCIIBITAHMS YBaXUTEJILHOTO OTHOLIEHUS K TPYAY,
Ppa3BUTHA OIIbITA yHaCTHUA B
5 BepHynJm. CJ'Iy‘-IElﬁHBIfI 5 COIMAJIBHO 3HAYMMOM TPYJIe.
BLIGOD M3 KOHEUHOM DopMHpOBaHUE LIEIOCTHOTO
p MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBOKYITHOCTH COBPEMEHHOMY YPOBHIO Pa3BUTHS
o HAYKH U OOLIECTBEHHOW MPAKTUKH,
6 CquaHHBIe BeHI/IqHHBI u 14 1 YYUTBIBAOMIETO COLTUAIBHOE,
pacripeeneHus KyJbTYpPHOE, A3BIKOBOE, TyXOBHOE
MHOTOOGpaSHC COBpPEMEHHOT'O MHpa.
(DopMHpOBar-me OTBETCTBECHHOTO
OTHOILUCHHS K YUYEHUIO, TOTOBHOCTH U
OBH_[EE KOHI/II’IECTBO I’IACOB 34 2 0 CIIOCOOHOCTH 06yqa}0mnxcx K
T10 ITIPOTPAMME CaMOPa3BHUTHIO H CAaMOOOPA30BAHMIO
Ha OCHOBE€ MOTHUBAIIMU K 06y‘iCHHl0 u
IIO3HAHUIO




11 KITACC

Ne i/

HaumeHoBaHue pa3jie/ioB
U TeM NMPOrpaMMbIl

KoanuyecTBO 4acos

Bcero
padoThI

KoHTpoibHbIe

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbBIE
(uu¢posbIe)
oOpa3oBaTejibHbIEC

pecypchl

BocnurareJabHBIH
KOMIIOHEHT

3aKoH 0ONBIIUX YUCEI

OJIeEMEHTHI MATEMATHUECKON
CTAaTUCTHUKHU

HenpepriBHbIE ciiydaiinble
BEJIMYHHBI
(pactipenenenus),
IIOKa3aTeIbHOE U
HOpPMAaJbHOE
pacrpeneieHus

Pacnpenenenue Ilyaccona

CBs13p MEXly CITy4allHBIMU
BEJIMYMHAMU

O0001IeHEe U
cUCTEMATH3ALNAA 3HAHUN

11 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34 1

DopMHUpOBaHUE POCCUHCKOM
rpaX<JaHCKON HIACHTHIHOCTH:
MaTPUOTU3MA, YBAXKEHHUS K
OteuecTBy, NPOLIIIOMY U
HACTOSIIEMY MHOTOHAIIMOHAIEHOTO
Hapoza Poccun.

DopMHUpoBaHHE OTBETCTBEHHOIO
OTHOLIEHMS K OCO3HAaHHOMY BBIOODPY
Y NOCTPOCHUIO JanbHenIei
HMHIUBHIYaTbHOH TPaeKTOPUH
oOpa3oBaHus Ha 0aze
OPHEHTHPOBKHU B MUpE Ipodeccuii 1
npo¢ecCHOHANBHEIX IPEATIOYTCHHH,
€ Y4€TOM yCTOHUHUBBIX
[103HABaTENbHBIX HHTEPECOB U
MOTpeOHOCTEN PeTHOHa, a TAKXKe Ha
OCHOBE (pOPMUPOBAHHUS
YBa)XUTEIBHOTO OTHOILIECHHS K
TPYAY, Pa3BUTHs ONbITA y4acTHs B
COIMAIIBLHO 3HAYMMOM TPYJIE.

®dopmMupoBaHUE LETOCTHOTO
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHOH MPAKTUKH,
YUYHTHIBAIONIEr0 CONUANBHOE,
KyJIbTYpHOE, SI3BIKOBOE, [yXOBHOE
MHOT000pa3ye COBPEMEHHOTO MHpA.

DopMHIpOBaHHE OTBETCTBEHHOTO
OTHOIIEHHS K YICHUIO, TOTOBHOCTH
U CIIOCOOHOCTH 00YYaIOIHUXCS K
CaMOpPa3BHTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBALMU K 00yYEHHIO U
MIO3HAHHIO




INIOYPOYHOE INTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

I'pad, cs3ubIi rpad,
Mpe/ICTaBICHHE 3a/1a4H C
oMoIIbio Tpada

Crenenb (BaJICHTHOCTB)
BepiuuHsl. [1yTh B rpade.
Ilenu 1 MUKIIED

I'padsl Ha IOCKOCTH.
JlepeBo ciry4aifHOro
HKCIIEpPUMEHTA

Ciyuaiinbie
AKCTICPUMEHTHI (OIIBITHI)
U cily4yaiiHble COOBITHSI.
DneMeHTapHbIe COOBITUS
(ucxompr)

BepositHoCTh
CIIy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B
OTBITAX C
PaBHOBO3MO>KHBIMU
3JI€MEHTapPHBIMU
COOBITHSIMH




BepositHoCTh
CITy4alfHOTO COOBITHSI.
BepositTHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOXHBIMHU
3J€MEHTapHBIMU
COOBITHSIMHU

[Tepeceuenue,
00bEeTMHEHNE MHOXKECTB
U COOBITHUH,
IIPOTUBOIIOJIOKHBIE
coObITus. Popmyna
CJIO’KEHUSI BEPOSATHOCTEN

YcnoBHas BEpPOATHOCTb.
YMHOXeHUE
BepositHOoCcTe. Dopmyita
YCJIIOBHOW BEPOSITHOCTH

YcnoBHas BEPOATHOCTb.
YMHOXeHUE
BeposiTHOCTEN. Popmya
YCJIIOBHOU BEPOSITHOCTH

10

dopmyiia MOJTHOK
BEPOATHOCTH

11

®opmyna baiieca.
Hezasucumeie coObITHSA

12

Kom6unaropnoe
MPABHJIO YMHOXKEHHUSL.
[TepecTtanoBku 1
(bakTopuain




13

Yucno coueTaHui.
Tpeyronpuuk [Tackans

14

dopmyna buHOMA
Hsrotona

15

KonTtpomnwHas pabora
Nel: "T'padsl,
BEPOSTHOCTH,
MHOJKECTBA,
KOMOHMHATOpUKA"

16

bunaphblii cydaitHbIi
OTIBIT (MCTIBITaHUE),
ycnex U Heyjaua.
He3zaBucumbie
ucnsitanus. Cepus
HE3aBUCHUMBIX
HCTIBITAHUH 70 TIEPBOTO
ycnexa

17

Cepus He3aBUCHUMBIX
WCIIBITAHUI J0 TIEPBOTO
ycrnexa

18

Cepus He3aBUCHUMBIX
ucnbITaHui bepryiu

19

Cry4aiiHblii BHIOOp 13
KOHEYHON COBOKYITHOCTH

20

[IpakTuyeckas pabora c
HCIIOIB30BaHUEM
AJICKTPOHHBIX TaOJIHUIL

21

CrnyualiHas BeJIMUYMHA.




Pacnpenenenune
BEPOSATHOCTEM.
Huarpamma
pacnpezeneHus

22

Omnepanuu Haf
CIIy4YailHBIMU
BenMuuHamu. [Ipumepsl
pacnpeneneHui.
bunapnas ciyvaiinas
BEJIMYMHA

23

I'eomeTrpuueckoe
pacripesicyicHHe.
bunomuaneHOE
pacnpeneneHue

24

MaremaTtudeckoe
OKUJaHUE CITy4alHOU
BeanunHbl. COBMECTHOE
pacnpeneneHue aByx
CIIy4alHbIX BEJIMYMH

25

HezaBucumbie
CIIy4YailHbI€ BETUYMHBI.
CaoiicTBa
MaTeMaTHYECKOTro
0>KHMJIaHHUSL.
Marematnueckoe
OKulaHue OMHapHOU
CIIy4ailHOM BEJIMYMHBI

26

MaremMaTnueckoe
OXHNOaHHUEC




T€OMETPUUYECKOTO U
OMHOMHUATBHOTO
pacnpeneneHuit

27

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

28

Jucniepcust OMHApHOM
CJIy4ailHOM BEJIMYUHBI.
CoiicTBa aucnepcuu

29

Maremarnueckoe
OXKHUJaHuE
MIPOU3BEICHUS U
JIACTIEPCUS CYMMBI
HE3aBHCUMBIX
CIIyYalHBIX BEJIMYHH

30

Hucnepcus
OMHOMHUAJILHOTO
pacrpeeneHus.
[IpakTuueckas padora c
HCIIOIL30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

31

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
Te€OMETPHUIECKOTO
pacrpeeneHusl. .
[IpakTrueckas padota c
UCIIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHUIL




1 O0001IeHNEe 1
cUCTEMaTU3alus 3HaHUH

KonrtponsHas padora
No2: "UcnbiTanus

33 bepnymmm. Ciyvaitasie
BEJIMYMHBI U
pacnpeneneHus"

34 O0600611IeHE U

cUCTeEMaTU3anus 3HaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYecKkue
padoThbI

Jlara
U3yqeHust

DJIEeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepaenctso Yeobbimena.
Teopema YeOsbiieBa. Teopema
bepuymnu. 3akoH 60IbIINX
qucen

HepaenctBo YeoOrbimena.
Teopema UeObiieBa. Teopema
bepnymm. 3akoH 60abIINX
qucel

HepaenctBo Yeobrbiena.
Teopema YeOnimeBa. Teopema
bepnymm. 3akoH 60abIINX
qucel

Br16opounslii MeTox
HCCIIEN0BAHUN

[Ipaktrueckas pabota c
UCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOIHII

I'enepanbHast COBOKYIIHOCTD U
clly4aifHas BEIOOpKaA.
3HAaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OneHka
CPEIHETrO U TUCIIePCUH




TE€HEPAIBHON COBOKYITHOCTH C
TTOMOIIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

I'enepanbHast COBOKYIHOCTD U
cily4aiiHas BBIOOpKaA.
3HAKOMCTBO C BBIOOPOUHBIMU
xapaktepuctukamu. OLeHka
CPEIHETr0 U TUCIIEPCUH
reHepaIbHON COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX
XapaKTepUCTUK

O1ieHUBaHUE BEPOATHOCTEMN
COOBITHH TIO BBIOOPKE

CratucThuecKas TUIIoTe3a.
[IpoBepka nmpocTenmmx
TUIIOTE3 C IIOMOIILIO CBOWCTB
HU3YyYEHHBIX pacrpeieseHHl

10

CratucThuecKas TUIoTe3a.
[IpoBepka npocTenmmx
THUIIOTE3 C IIOMOIILIO0 CBOMCTB
HU3YyYEHHBIX paclpeieICeHUI

11

[IpakTuyeckas padora c
WCTIOJIb30BaHUEM
3JIEKTPOHHBIX TaOJIHUIL

12

[Ipumepsl HEMPEPHIBHBIX
CIIyYalHBIX BEJIMYMH.
OyHKIUSA [TIOTHOCTH
BEPOATHOCTH

13

PaBHOMepHOE pactipenieseHue.




[Tpumepsl 3ana4, NPUBOAAIUX
K TIOKa3aTEJIbHOMY U K
HOPMaJbHOMY
pacrpeieIeHUsIM

14

@yHKIHUA [NIOTHOCTH
BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpeneneHus

15

OyHKIUSA ITIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO
pacnpeneneHus

16

ITocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCHUMBIX
coOsITHil. [Ipumep 3agaumn,
IIPUBOJSILEH K
pacnpenenenuto Ilyaccona

17

[IpakTuueckas pabora c
HUCHOJIb30BaHUEM
3JIEKTPOHHBIX TaOJIHUIL

18

KoBapuanus aByX ciiydaiHbIX
BennuuH. Koadpdunment
KOppemsun

19

CoBMecCTHBIE HAOITIOICHUS
JIBYX BEJIMYNH

20

Br16opounslii ko3 unneHt
KOPPEISIIH

21

Paznuuune Mexny TUHEHHOM
CBS3bI0 U IPUYUHHO-
CIIEICTBEHHOH CBS3BIO




22

JIuneiinas perpeccus

23

[IpakTuueckas pabora c
HUCHOJIb30BaHUEM
3JIEKTPOHHBIX TaOJIHUIL

24

Hpe,I[CTaBJ'ICHI/Ie JaHHBIX C
IIOMOIIIBIO Ta6J'II/II_[ n
AuarpamMmm, ornucarciibHas
CTaTUCTHUKA

25

OMBITBI C PAaBHOBO3MOKHBIMU
QJICMCHTAPHBIMHA COOBITHSIMH

26

Brrunciienue BeposTHOCTEM
COOBITUH C IPUMEHEHUEM

hopmyr

27

Brrurciienue BeposTHOCTEN
COOBITHUH C IPUMEHEHUEM
rpadU4ecKux METOJIOB:
KOOpJIUHATHasI psimas,
JIepeBO, IUarpaMmma Jusepa

28

Crnyualinble BETUYHHBI U
pacrpeneieHus

29

MatemaTnueckoe OXUIAHNAE
CIIy4aiiHOM BEJINYMHBI

30

MaremaTtnueckoe oXKUgaHue
CIIy4ailHON BETMYMHBI

31

Konrponbnas pabora:
"BeposITHOCTh M CTaTUCTHKA"

32

Brruncienue BeposTHOCTEM
COOBITUH C TPUMEHEHUEM




dhopmyn u rpaduaeckux
METOJIOB

Brrurciienue BeposTHOCTEM
COOBITUH C IPUMEHEHUEM

33 1
(dhopMyIt 1 TpadUIECKUX
METOJIOB
CrydaiiHbple BEIMYHUHBI U
acrpe/IeICHHUS.
34 | PP 1

MareMatuueckoe 0XKHIaHNe
CIIy4ailHON BEJTMYMHBI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yiabrara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 YurtaTh ¥ CTPOUTH TAOIUIIBI U JHArPaMMBbl
60 OnepupoBaTh MOHATHSIMH: cpenHee apu]MeTHdeckoe, MeanuaHa,
' HauOosbllIee, HaUMEHbIIIEe 3HAUEHUE, pa3MaX MacCHUBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSAMU: CIyYalHbIM SKCIEPUMEHT (OIIBIT) U CITy4aiiHOE
COOBITHE, JIEMEHTAapHOE COOBITHE (PIEMEHTApHBIM HCXOJ) CIy4alfHOTro
6.3 ONbITa; HAXOJIUTh BEPOSATHOCTU B OIBITAX C PaBHOBO3MOXHBIMU
CIIy4ailHBIMU COOBITUSIMHU, HAXOJIUTh U CPAaBHUBAThH BEPOSTHOCTU COOBITUI
B U3YYEHHBIX CIIy4YailHbIX dKCIIEpUMEHTaX
Haxonute u ¢dopMynupoBaTh COOBITHS: TepeceyeHHe U OObeAMHEHUE
6.4 TAHHBIX COOBITUH, COOBITHE, IMPOTHUBOMOJIOKHOE JTAaHHOMY COOBITHIO;
' NOJB30BAThCS  AuarpamMmamu  Jitepa  u  QopMynoil  CIOXKEeHHS
BEPOATHOCTEN MPH PEIICHUHU 33]1a4
OnepupoBaTb MNOHATHSMHU: YCIOBHas BEPOSATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJIUTHh BEPOSITHOCTU C MOMOILBIO MpaBHJa YMHOXEHHS, C
IIOMOILBIO IEPEBA CIIy4alHOIrO OIbITA
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMU: UCIBITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEpUs
6.7 UCIBITAaHUH, yCHEX U Hey/laya; HaXOJUTh BEPOSITHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX MCIBITAHUM 0 MEpPBOro yclexa, HaXOAUTh BEPOSTHOCTU
COOBITHH B CEpUU UCTIBITaHUIN bepHyn
6.8 OnepupoBaTb MNOHATHSAMM: Ciy4ailHass BEIWYMHA, paCIpEIEICHUE
' BEPOATHOCTEN, AMAarpaMma pacipeesIeHus
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yjabrarta
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHMBaTh  BEpPOSTHOCTH  3HAYEHUH  CIIy4yailHOM  BEJIMYMHBIIO

pacnpeaciiCHUO Ui € IOMOLIbIO JUarpamMm




OnepupoBaTh TMOHSATHEM MAaTEMAaTHYECKOTO OXHUJIAHHS, IPUBOIUTH
IPUMEPHI TOTO, KaK MPUMEHSETCS MaTeMaTHUeCKOe OKUaHUE CIydyaitHOU

32 BCJIMYMHBI, HAXOIUTh MAaTEMaTHYECKOE OXXHUIAHUE [0 JIAHHOMY
pacnpeeIeHUIO

53 Nmets npeacraBieHne o 3aK0HE OOJIBITUX YHCET

5.4 NMeTs nipeacTaBieHne 0 HOPMaITbHOM pacipeeIeHun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenne JgaHHBIX ¢ ToMoulplo Tabmun, wu  auarpamm.  CpenHee
apudmernyeckoe, MeaMaHa, HauOOJbIIee ¥ HAUMEHbBIEE 3HAYCHHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB

6.2

CryyaiiHble SKCIEPHUMEHTHI (OIBITBI) M CIydallHbIE COOBITHSA. DIIEMEHTapHBIC
coObITHsL  (UCX0nbl). BeposTHOCTH CilydyailHOro coOBbITHA. bBiIHM30CTh YacTOTHIM
BEPOSATHOCTH COOBITHIA. CiydaiiHbIE OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
COOBITUSIMH. BEpOsSTHOCTH COOBITHII B ONBITAXC PABHOBO3MOKHBIMH DJIEMEHTAPHBIMH
COOBITUSIMA

6.3

Omnepanuu HaJx COOBITMAMHU: IIepeceueHHe, OOBEAMHEHHUE, MPOTUBOIOJIOXKHbIE
coObITus. [lnarpammsl Ditnepa. @opmyiia ClI0KeHUs] BEpOSITHOCTEH

6.4

VYcnoBHas  BEpOATHOCTb. YMHOXKEHHE BEpOATHOCTEH. JlepeBo  Ciry4allHOTO
skcniepuMmenTa. dopmyria mosHON BeposiTHOCTH. HezaBucrumbie coObITHS

6.5

Kombunatopuoe mnpaBuwio ymHoxeHus. llepecranoBku u ¢dakropuan. Ywucio
coueranuii. Tpeyronpuuk Ilackans. @opmyna 6maoma Herorona

6.6

bunapubpIii cilydaiiHBI ONBIT (MCHBITAaHKWE), YCIEX W Heyaava. HeszaBucumble
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCIBITAaHUM 110 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHyu

6.7

Cnyuaiinas BennunHa. Pactpenenenue BeposiTHOcTel. J(narpamma pacrnpeneseHusl.
[Ipumeps! pacnipenienieHnid, B TOM YHCIie TeOMETPpUIeCKOer OMHOMHUAIBHOE

11 KVIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

TeOpI/IH BCpOHTHOCTCﬁ U CTAaTUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MaTEMaTHYECKOE OKHUJaHUE,
JUCIepCus U CTaHAApTHOE OTKJIOHEeHUe. [Ipumephl mprMeHeHus: MaTeMaTH4YeCKOTro
OKUJIaHUs, B TOM YHCIE B 3a/a4ax M3 IOBCEJAHEBHOW XM3HHU. MaremaTnueckoe
oKujlaHue OMHapHOW CilydyallHOM BeJIMYMHBI. MaTeMaTHuecKoe OXKHUIAHUE CYyMMBbI
CllydyaliHbIX BEJIMYMH. MareMaTuyeckoe OKUAaHUE U IUCIEPCUsl TEOMETPUUYECKOTO
1 OMHOMHUAJIBHOTO pacIpeieNeHuit

5.2

3akoH OOJBIINX YKCENI U €T0 POJb B HAayKe, MpUpoe U olmiecTBe. BriOopouHbIN
METOJ NCCIIEOBAaHNI
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[IpuMepsl  HempepsIBHBIX  CIIy4allHbIX Beau4MH. [loHATHE O IIIOTHOCTH
pacnpeneneHus. 3aaadu, NPUBOIALIME K HOPMAJIBHOMY pacnpeneneHuto. [lonsatue
0 HOpPMaJIbHOM paclpeacIeHuN




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pPe3yJbTaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI POrpaMMBbI CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeromamMu [OKa3aTeNbCTB, alrOPUTMaMH DPEILIECHUS 3a]ad;
yMeHue (OpMyJIHpOBATh U ONEPUPOBATH IMOHATHAMHU: ONpEACITICHHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMEHHE (OPMYITHPOBATH
0o0paTHOE M MPOTHUBOMNOJIOXKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ] MAaTEMaTUYECKOM MHIYKIIHH;
IIPOBOAMTH  JOKA3aTECJIBHBIE PACCYKICHWsS IIPU PpEUICHMM  3azad,
1 OLICHUBATh  JIOTUYECKYX0  IPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATUSAMH: MHOYKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJIs ONMCAHUS PEAIbHBIX IIPOLECCOB U ABJICHUH U NIPU PELICHUU
3a7a4, B TOM 4YHCI€ U3 JAPYrUX Y4eOHBIX IIPEIMETOB; YMEHHE
OIIepUPOBAThH MOHATHAMU: Ipad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJlaBaTb M ONHUCHIBATH Tpadbl Pa3IUIHBIMU

croco0aMu; MCTIOIB30BaTh rpadbl MPU PEIICHUH 33129

YMeHue ornepupoBaTh HNOHATHUSMHU: HATYPAIbHOE YHCIO, LIEJIOE YHCIIO,
CTEMNEHb C LEbIM MMOKa3aTeIeM, KOPEHb HATYpaJIbHOW CTENEHU, CTEIIECHb
C pauMOHAIbHBIM  IIOKa3aTelleM, CTENeHb C  JACHUCTBUTEIbHBIM
mokKasarejeMm, JiorapugM 4mcla, CHHYC, KOCHHYC M TaHICHC
IPOU3BOJIBHOIO YHUCJA, OCTATOK IO MOJIYJIIO, pallOHalIbHOE YHCIIO,
UppALMOHATBHOE  YHUCJIO,  MHOXECTBA  HATypaJlbHBIX,  LEJbIX,
2 palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCE; yMEHHE HCIIOJIh30BaTh
NpU3HAKK JEIUMOCTH, HAUMEHBIINI OOIIMI JeTUTeNh U HauMEHbIIee
oOmee kpaTHoe, aropuT™ EBKIIMIA mipu penieHny 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3ULIIMOHHBIMHU  CHUCTEMAaMH  CUHUCIICHMS;  yYMEHHUE
BBITIOJIHATHh BBIYHMCIICHUE 3HAYCHUN W MPeoOpa3oBaHUs BBIPAKEHHUI CO
CTeNEeHsIMH U JiorapupmMamMu, mpeoOpa3oBaHus IPOOHO-PAIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IOHATHSIMH: ITOCIIEI0BATEIBLHOCTD,




apudmeTuyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 06CKOHEUHO
yObIBaroIiasi ~ reoMeTpuuecKass  IMporpeccus; yMEHHE  3a]laBaTh
[I0CJIEI0BATENBHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEpPUPOBATH NOHATHUSMHU: KOMIUIEKCHOE YHCIO, COIPSDKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apIryMEHT KOMILJIEKCHOTO 4Kcia, hopma
3aMMCH KOMIUIEKCHBIX 4YMCel (FeOMEeTpHUecKasi, TPUTrOHOMETPHUYECKas U
anreOpanveckas); yMeTh MPOU3BOAUTH apUPMETHUYCCKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMM; HPUBOJUTH IPUMEPHI  HUCIIOJIB30BAHMS
KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIBI, FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, HUpPPalMOHAJIbHBIE,
NOKa3aTebHbIe, CTEIEHHBIE, JIOTapu(MUIECKHe, TPUTOHOMETPHUYECKUE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUPOBATH
HNOHATHUAMU: TOXKJECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHuE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PAaBHOCWJIBHOCTb
YPaBHEHUH, HEPaBEHCTB M CHUCTEM; YyMEHUE peulaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; NPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIMS, YETHOCTh (YHKIIMH,
NEPUOUYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKLIUH, HAauOOJIbIIee U HaUMEHbILIEE 3HAUCHHS
(yHKIMM Ha TPOMEKYTKE, HeTIpephIBHAsT (DYHKITUS, aCHMIITOTHI rpaduka
(GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (YHKINHU, TEOMETPUUECKUN U
(bU3MYeCKUld CMBICT TIPOU3BOAHOM, TIEpBOOOpa3Has, OMpeaeIEHHBIN
WHTETpaNl; YMEHHE HAXOAWTh ACUMMTOTHI rpaduka (QYHKIHH, yMEHHE
BBIYUCIISATH  NPOW3BOJHBIC CYMMBI, TIPOM3BEIEHUS, YAaCTHOTO W
KOMMO3UIINH (PYHKIMIA, HAXOAWTh YPaBHEHHE KacaTelbHOU K rpaduky
(GYHKINU; YMEHHE HAXOIWUTh MPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKIMH,
HAXOJIUTh HaWOOJBIINEC W HAMMEHBIIWE 3HAYCHUS (PYHKIUI; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIOJb30BAHUEM arIapara MaTeMaTH4YeCKOro
aHaM3a; MPHUMEHSATh NPOM3BOIHYIO ISl HAXOXKICHUS HAWITYYIIeTo
pelieHusl B MPHUKIATHBIX, B TOM YHUCIIE COIMAIbHO-3KOHOMUYECKUX WU

bu3nYecKuX 3a1a4ax; HaXOAUTh TUIOMAIU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTCrpaga; MpuBOJAUTE NPUMEPLI MATEMATHYCCKOI0O MOACIIMPOBAHUA C

noMoIeio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KOMITO3UIMS (DYHKIWHA, JIMHEHHAs (YHKIWS, KBaJpaTHIHAs
GbyHKIMS, panuoHaIbHast byHKLH, CTEINeHHast GbyHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKLUUH; YMEHHUE
CTpOUTh TpapuKu W3yYeHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaAHMUS
rpaduKoB QyHKUUH, UCIIOIB30BATh IpadUKH AJIs U3YUEHUS MIPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a]a4 U3 APYTUX YYeOHBIX MPEJIMETOB M
3aJa4 U3 pearbHOM KU3HM; BhIpaXKaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; HCIIOIIB30BATh CBOMCTBA U IpadMKu (PyHKIUH IS peTeHHsI
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YMCJE Ha
IPOIICHTHI, I0JIU M YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTy yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABJIATH BBIPAXKCHMS, YPABHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI IO YCJIOBHIO 3aJa4yH, MCCIEAOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONONO0OHOCTh PE3yNbTaTOB; YMEHHE MOJEIUPOBAThH
peanpHbIE CUTyallUH Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 33Jayy,
UCCIEN0BAaTh IOCTPOCHHBIE MOJEIM C MCIOIB30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MTOTyYEHHBIN pe3yabTarT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudmeTnyeckoe, MeIuaHa,
HanOOJIbIIIee M HAMMEHBIIIEE 3HAUCHH S, pa3MaXx, TUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
nH(popMaInio, MPeACTaBICHHYIO B Ta0IHMIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATh
vHpOpMANUIO ¢ TIOMOMIBIO TaOJMUI] W JUarpaMM; HCCIEA0BaTh
CTaTHCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB ¥ AJICKTPOHHBIX CPEJICTB; TPapUIECKH UCCIEI0BATH COBMECTHBIE

HaGJIIO,[[CHI/IH C IIOMOLIBIO JUarpaMm paCCCUBaHUA U JIMHEMHOM perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIIyYalHBIM OIBIT U CIy4alHOE




cOOBITHE, BEpOSITHOCTh CIy4ailHOrO COOBITUSI; YMEHHE BBIUUCISTH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMyJibl CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (HOpMyIily MOJHOU
BEPOSATHOCTH, opMyiy bepHyiu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH PEAJIBHBIX COOBITUH; YMEHHE ONEepUpOBATh
NOHATUAMM: CllydallHas BEJIMYMHA, paCIpPEIEIICHUE BEPOSITHOCTEM,
MaTE€MaTHYeCKOe O0KHUJIAHHWE, JUCIIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CllydallHOW BeJNWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEpHOTO, IIOKA3aTeJIbHOIO M HOPMAaJIbHOIO pACHpPEICICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PpAaCIpENeICHUN UL
pemeHusi 3ajad; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHUE NPUBOIUTH HPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIINX YHCEN B NMPHPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHME ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIIO MepecTaHoBOK; OMHOM HpbroTOHa; ymeHHe
OPUMEHATh KOMOUHATOPHBIE (DAKThl U PacCy>KICHUS AJIs pellieHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yjbTaTt

YMeHue omnepupoBaTh MOHITUSIMH: TOYKA, MpsAMas, I[JIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJVIa, IUIOCKUNA yrod,
NBYTPaHHBIA YroJ, TPEXTPAaHHBIM yroi, CKpeIIMBaroIUecs MpsMbIE,
napajieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXKIY MpPSIMONH M IJIOCKOCTBIO, YTOJl MEXKIY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
IOPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh MPH
pelIeHnH 3a7a4 U3y4YCeHHbIC (PAKTBI M TEOPEMBI IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mephl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTUYeCKHe MOJENIU C IOMOIIbI0 TEOMETPUUYECKUX TMOHSATUU U

BCJIIMYMH, p€IIaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa4u
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YMeHne onepupoBaTh MOHATHUAMH: TUIOMIAAb (GUTypsl, 00BEM (UTYDHI,
MHOTI'OT'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OIrpaHHUKA,
KyO, mapajuienenunen, Npu3Ma, NMUpamuaa, (GUrypa U IMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
MIOBEPXHOCTH TMUPAMUIBI, MPHU3MBI, KOHyca, IMIUHApPA, 00bEM KyoOa,
MPAMOYT'OJIBHOTO IapajljiedaenuIena, MUpamMuasl, MPU3MbL, LUIUHIPA,

KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHyca M LWIMHIpA,




[apajuleJbHBIE OCH WM OCHOBAHMIO, CEYECHHE INapa, IUIOCKOCTD,
Kacatomasicss chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHMKA, U300pa)kaTh MHOTOTPAaHHUKHU, (QUTYpPbI U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUUECKUX (PUTYp, CAMOCTOSITENBEHO
(hopMyIMpOBATh ONpEeNeHHs U3ydaeMbIX (GUTyp, BBIIBUTaTh THIOTE3bI
O CBOWCTBax U IpHU3HAKaX reOMETpUYECKUX (PUryp, 000CHOBBIBATH WU
ONpoBepraTh MX; yMEHHE MPOBOAMUTH KiaccuuKauuoo ¢Guryp 1o
pPa3IUYHBIM TpPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOIMOJIHUTEIbHbBIE

MOCTPOEHUS

11

YMeHHe OnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B NPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Ms, MOM0OHbIE (UTYpBI;, yMeHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (QUTYPHI, B TOM YHCIIC B TIPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIb30BATh T'€OMETPUYECKUE OTHOIICHHSI
IpU PEIICHUH 3a/1ad; HaXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JIJTMHA,
yroj, IUIOM@AAb, O0BEM) TpPU PEHICHHH 3aJad W3 JPYTHX Y4eOHBIX
MPEIMETOB U U3 PeaTbHON KU3HH, YMEHHUE BBIYHUCIISATH T€OMETPUICCKIEC
BEJIMYMHBI (JUTMHA, YToJl, TUIOm@Aab, OOBEM, IUIOMIAIh MOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBIE (OPMYIJIBI M METONbI, B TOM YHUCIE: TUIOMIAIb
TIOBEPXHOCTH TTMPAMUJIbI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOIaas chepsr,
00BEM Ky0a, MPSIMOYTOJBHOTO MapajuIeyeNuIe/ia, MUPAMUIBI, MPU3MBI,
IJTMHIpPA, KOHyca, IIapa; YMEHHE HaXOJWTh OTHOIICHHE OO0BEMOB

noA00HBIX (uryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BEICHUE BEKTOpAa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo Oaswmcy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE ITPOU3BEICHUE, YIOJN MEKIY
BEKTOpAMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOH
JUIsL pelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad JpYyrux ydeOHbBIX

MpEIMETOB

13

YMmenue BLI6I/IpaTL HO,Z[XOI[HH_II/II‘/JI METOA AJid PpCHICHUA 3aadavu,
IIOHUMAaHHWEC 3HAYUMMOCTH MATCMATHUKW B HU3YUYCHHU IIPHUPOAHBIX U
O6IJ_ICCTBCHHBIX nmponeccoB H" HBHCHHﬁ; YMCHHUEC  PaCIIO3HABATbH
IMPOABJICHUEC 3aKOHOB MAaTCMAaTUKH B HCKYCCTBEC, YMCHHC IPUBOAWUTH

IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU




MaTE€MaTHYeCKON HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUSI

1.1

HaTypaJ'II)HBIC 1 OCJIbIC YnUCia. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

Pannonanehpie uncna. OOBIKHOBEHHBIE U JECSATHYHBIE JApOOU, TPOLIEHTHI,

2 OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaIbHOW cTeneHu. J{eHcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOW CTEIIEHU
1.4 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAIbHBIM ITOKA3aTEIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHMHYC M TaHIT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypaJlbHbIE JOrapU(MBI
JlelicTBuTenbHble 4Yucia. ApupMETHYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOnmkEHHbIE BBIYMCICHMSA, NpPaBWIa OKPYIVIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHUN
1.8 [Ipeo6pa3oBanue BbhIpakeHUI
1.9 KommnekcHsle yncia
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 Llenbie 1 APOOHO-paLIMOHANILHBIC YPABHEHUS
2.2 WppanuonansHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenble n 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 [Toka3aresnbHble U JorapumMuyeckre HepaBeHCTBA
2.8 TpuroHomeTpruieckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIUH U TpaPuKH




OyHkuus, crnocoOsl 3aaanusa Qynkuuu. ['paduk GyHkumuu. BzaumHo obpaTHbIe

> ¢ynkuuu. Yétneie u HeuétHele pyHkmu. [lepuoanueckue pyHKkuum
OO6nacTe ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynum QyHKum.
19 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee W HauMeHbllee 3HAYEHUE
(GYHKIIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUUS C HaTypajJbHBIM M LEJbIM IoKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS 1n-OU CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduku
16 Touku paspbiBa. AcumnTotel rpadukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. Dopmyia coKHBIX IPOLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NpPOU3BOMHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox1eHre Hanbonb1ero 1 HaMMEeHbIIEro 3HaueHus! GYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, ornepauu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalIEHUS
7.5 KoopanHatsl 1 BEKTOpBI




OINEHOYHBIE MATEPHUAJIBI
Maremartuka. BepositHocTh 1 ctatuctuka: 10-11 kmacchl: 6a30BbIi U yTITyOJICHHBINA
ypoBHH: CaMOCTOSITEIbHBIE U KOHTPOJIBHBIC PAabOThI: yueOHOe mocooue/ B.A.bymbrues. —

Mockga: IIpocsenienue,2025

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Matematuka. BepostTHocTh U ctatuctuka: 10 knacc: ba3oBblil u yriayOn€HHbIN YPOBHHU:
yuebHoe mnocobue/ E.A.bynumosuuy, B.A.bynerueB. — Mocksa: [Ipocsenienne,2024
MaremaTtuka. BepostHocTh 1 cTatucTika: 11 kiacc: ba3oBblil u yriyOnéHHbIN ypOBHU:

yuebHoe mnocobue/ E.A.bynumosuuy, B.A.bynerueB. — Mocksa: [Ipocsemienue,2024

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

MaremaTtrka. BepositHocTh 1 cTatucTika: 11 kiacc: ba3oBblil u yriyOnéHHbIN ypOBHU:
MeToanyeckoe nocodue it yuntens/ E.A.byaumosuu, B.A.BynbrueB. — Mockaa:

[Ipoceemnienue,2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

DneKkTpoHHBIN 00pa3oBaTenbHbIN pecype "S cnam EI'D. Cpennee obiiee oopa3zoBaHue.
VY4eOHbIi MOAYIIb 110 PELICHUIO TPYAHBIX 33JJaHul 10 yueOHOMY npeamery "MaTtemaTuka
(yrmy6nennsriii ypoens)". 10 - 11 kmaccw", AO UzparensctBo "l[IpocBemenue”
DIIeKTPOHHBIN 00pa3oBareabHblil pecypc " Jlomamaue 3anannsa. CpenHee oOiiee

|y P pecyp P
obpazoBanue. Anrebpa”, 10 - 11 kmace, AO UznarensctBo "[Ipocremenue”
Tpenaxep "O6nako 3nanmii". Marematuka. 10 xknacc, OOO "®uzukon Jlad"

Tpenaxep "O6nako 3nanmii". Marematuka. 11 xmace, OOO "®uzukon Jlac"
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