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MNOACHUTEJIBHAS 3AIINCKA

VueOHblli Kypc «BeposTHOCTP M CTaTUCTHKa» YIIyOJIEHHOIO YpOBHS SIBISETCA
IPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca yriyOoJE€HHOTO YPOBHS Ha YPOBHE
cpemHero ooOmero oOpa3oBaHUsA. YUeOHBIM Kypc TNpeAaHa3HaueH s (OpMUPOBAHUS Yy
00yYaromuxcst CTaTUCTUYECKOH KyJIbTYpbl M IOHMMAaHHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTa AJISl U3y4YeHHs CIy4YalHbIX COOBITHH, BEIMYMH U IPOLIECCOB.
[Ipu m3yueHnn Kypca oOOTramaroTcsl MpeaCTaBICHHUsT 00yUYarOMIUXCs O METO/aX HCCIEIOBaHUS
U3MEHYMBOTO MHpA, pPa3BUBACTCA MOHUMAHHWE 3HAYMMOCTH U OOLIHOCTH MaTeMaTHYeCKUX
METOJOB IO3HAHHUA KAaK HEOTHEMJIEMOM YacTM COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxkanne y4eOHOrO Kypca HAmpaBiIeHO Ha 3aKpelUieHHe 3HaHWH, MOITY4YEeHHBIX HpU
U3yYEHUH Kypca Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHus, U HAa pa3BUTHE MPEJCTABICHUN O
CIIy4alHbIX BEJIMUMHAX M B3aMMOCBA3SX MEXKIY HUMH Ha BaXKHBIX NIPUMEPAX, CEOXKEThI KOTOPBIX
NOYEPIIHYTHI U3 OKpPY’Karollero Mupa. B pesynprare y o0yyaromuxcs 10KHO ¢hOpMUPOBATHCS
OpefcTaBieHue O Haubosiee YHNOTPeOUTENbHBIX W OOIMX MaTeMaTHYeCKUX MOJENsX,
UCTONB3YEMBIX JJIs1 OINUCaHMsl AHTPOIOMETPUYECKUX M JAeMOrpaUyeckux BEIUYMH,
NOTPEIIHOCTE B PAa3IUYHbIE pOJAa H3MEPEHHSX, JIUTENBHOCTH O€30TKa3HOH paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAacCOBBIX SBICHMM M IPOLECCOB B OOILECTBE.
VYueOHbIl Kypc sBIseTcs 0a30il A7 OCBOCHHS BEPOATHOCTHO-CTATUCTHUYECKUX METOJIOB,
HEOOXOMMBIX CIIELUAINCTAM HE TOJbKO MHKEHEPHBIX CIIELUAIBHOCTEH, HO TaKXKe COLIMaIbHbIX
U TICUXOJIOTHYECKUX, MOCKOJBKY COBPEMEHHBIEC OOIIECTBEHHbIC HAYKH B 3HAUUTEIBHOU Mepe
UCMONB3YIOT anmapar aHaau3a OosbIIMX JAaHHbIX. LleHTpanbHyro wacTh yueOHOro Kypca
3aHMMaeT OOCYXXJEHHE 3aKOHAa OONbIIMX 4YHcell — (YHIAMEHTAJIbHOTO 3aKOHAa MPUPOIBI,
HMEIOILEro MaTeMaTHYEeCKy10 (popManu3anuio.

B cootBercTBHM C yKa3zaHHBIMH LEJISIMU B CTPYKType yueOHOro kypca «BepostHocTs n
CTaTUCTHKA» Ha YINIyOJIEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJEP/KATENbHbIC JIMHUU:
«CiryuaitHble coObITHS U BepOITHOCT» U «CilydaifHbIe BETMUMHBI U 3aKOH OOJIBIITNX YHCEID».

[ToMUMO OCHOBHBIX JIMHUH B y4eOHBIM Kypc BKJIIOYEHBI 3JIEMEHTHI TEOpHHM IpadoB U
TEOPHH MHOKECTB, HEOOXOIMMBIE JIJIsl TIOJIHOIIEHHOTO OCBOCHHSI MaTepHalia JaHHOTO y4eOHOTro
Kypca M CMEXHBIX MaTeMaTHYECKHX Y4EOHBIX KYPCOB.

Conepxanne yuHuUM «CiydailHble COOBITUSI W BEPOSTHOCTH» CIYXHT OCHOBOHM IJist
(GopMHpOBaHUS NPEJCTABICHUN O paclpelelieHUH BEPOSTHOCTEH MEXIYy 3HAa4eHUSIMU
CIIy4alHBIX BeJIMYMH. BakKHYI0 4acTb B JTOH COACPIKATEIbHOM JMHUU 3aHUMAET HU3YyYCHHUE
reOMETPUYECKOr0 U OMHOMMAJIBHOIO PpACHpPEAEICHUH M 3HAKOMCTBO C MX HENPEpPhIBHBIMU
aQHAJIOTaMH — I10Ka3aTeJIbHbIM U HOPMAJIbHBIM PaCIpENEICHUSIMHU.

Temsl, CBA3aHHBIE C HENPEPBIBHBIMU CIy4YallHBIMHA BEIWYMHAMHM M PAaCIpPEIEICHUIMM,
aKIEHTUPYIOT BHUMaHHE OOYyYaroIlUMXCs Ha ONMUCAHWW W M3YYCHUU CIy4YalHBIX SIBICHUU C
IIOMOIIIBI0 HENpPepbIBHBIX (QYyHKUMH. OCHOBHOE BHUMaHHME YAEISAETCA MOKAa3aTeIbHOMY H
HOPMaJIbHOMY PacIpeeICHUSIM.

B yde6HOM Kypce mnpenycMaTpUBAaeTCsl O3HAKOMUTEIBHOE M3YYEHHE CBSA3M MEXKAY
CJIy4aifHBIMU BEJTMYMHAMH M OMHMCAHUE 3TOW CBSA3M C TOMOIIBI0 KO3 PULIMEHTa KOPPEIALUN U
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJEp)KaHWs pa3BUBAIOT TeMy «JlMarpaMmbl
paccenBaHUs», W3YyUYEHHYI0O Ha YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHHs, XU BO MHOIOM
ONUPAIOTCA HAa CBEJICHUS U3 KypCOB alreOpsl U Fr€OMETpUH.

Emé oauH aneMeHT coaep:kaHus, KOTOPBIN MpeaIaracTcss Ha 03HaKOMUTEIbHOM YPOBHE —
II0CJIEI0BATENBHOCTD CIy4alHBIX HE3aBUCUMBIX COOBITHI, HACTYNAIOIIMUX B €IUHHILY BPEMEHHU.
O3HaKkOMJIEHHE C paclpe/eleHUeM BEpOSTHOCTEH KOJMYECTBA TaKUX COOBITHM HOCHT
Pa3BUBAIOLIMN XapaKkTep U ABISACTCA aKTyaJdbHBIM JUIsl OyIyluX aOUTYpHEHTOB, NOCTYMNAIOLUINX
Ha Yy4yeOHbIe CIEUHUATbHOCTH, CBSI3aHHBIE C OOLIECTBEHHBIMH HAayKaMH, IICUXOJOTHEH H
YIPaBICHUEM.



Ha uzydenue ydyeOHOro xypca «BepoATHOCTb M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE
otBoautcs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Hepento), B 11 knacce — 34 yaca (1 gac B
HEJIEIIO0).



COJEPKAHUE OBYYEHUA
10 KUIACC

I'pad, csa3ubii rpad, mytn B rpade: mukibl U nend. CteneHs (BaJeHTHOCTh) BEPIIUHBI.
I'padsr Ha mockocTu. JlepeBbs.

Cry4aifHble 3KCIIEPUMEHTHI (OTBITHI) W CIIy4ailHbIe COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTH CllydailHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSATHOCTH COOBITHIA.
CrnyualiHble OMBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMHU.

Omnepanuu Haj COOBITHSMHU: TEpecedeHre, 0ObETUHEHNE, TMPOTUBOMOIOKHbBIE COOBITHS.
Huarpammsl Ditnepa. @opmyJia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEU. JIepeBO CIydallHOIO SKCIIEPUMEHTA.
®dopmyna moaHoM BeposaTHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.

bunapHbIi ciiydaiiHbIN ONBIT (MCOBITAHUE), yCIIEX U Heynada. He3aBucuMble MCTIBITAHUS.
Cepusi HE3aBHCHMBIX HCHBITaHUN 10 TiepBoro ycmexa. [lepecranoBku u ¢aktopuan. Yucrio
coueranuii. Tpeyronpuuk Ilackans. @opmyna 6maoma HeioToHa.

Cepust He3aBUCHMBIX HCHbITaHUN bepHymnu. CoydailHbIH BBIOOp M3 KOHEYHOH
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. PacnpeneneHune BeposTHOCTEH. Jlumarpamma pacnpenesieHusl.
Onepauuu Hajx cilydalHbIMM BenuuMHaMu. bunHapHas ciydaiiHas BenuuuHa. Ilpumepst
pacnpenesneHuii, B TOM YHciie TeOMETPUIecKoe U OMHOMUAIBHOE.

CoBMecTHOE pacHpeleleHHe [ByX ClydailHbIX BenuduH. HesaBucumble ciayuaiiHble
BeTMYMHBL. MaTeMaTnieckoe OXXKHIaHWE CIydyalHOW BenuMuMHBI (pacrpeaeneHus). [Ipumepsl
NPUMEHEHHS MaTeMaTU4YeCKOTO OXHUAaHus (CcTpaxoBaHue, JoTepes). MaremaTuyeckoe
OKHMJIaHWE OWHAPHOW CIy4alHOW BEIWYWHBI. MaTeMaTHuuecKoe OXKHIaHHE CYMMBI CIIy4ailHBIX
BEJIMYMH. MaTeMaTHuecKoe 0XKHUIaHUEe TEOMETPUIECKOTO U OMHOMHAILHOTO pacipeaeICHUN.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIyYalHOW BEJIWYWHBI (pacrpeicsieHus ).
Jucnepcuss OMHApHOW cioy4yailHOW BEeMWYMHBI. MaTeMaTHYecKoe OXHUIAHWE MPOU3BEACHHS U
JUCIIEPCUsl CYMMBI HE3aBHCUMBIX CIy4alHBIX BEJIMUMH. J(Mcniepcrs U CTaHIapTHOE OTKIOHEHHUE
OMHOMMAJIBHOTO pacripenesieHus. Jlucnepcust M CTaHIapTHOE OTKJIOHEHHE T'€OMETPHYECKOTrO
pacrpeneneHus.

11 KUIIACC

HepasenctBo YeOwiméBa. Teopema YeObmuéBa. Teopema beprymmu. 3akoH O0mbIInx
yucen. BpiOOpouHBIE MeTOj uccienoBaHuii. BeiOopounsle xapakTtepuctuku. OlieHUBaHHE
BEPOSTHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX THIOTE3 C MOMOIIBIO
W3YYECHHBIX paclpencIeHu.

HenpepeiBHble citydaiinble BequduHbL. lIpumepsl. DyHKIHS IUIOTHOCTH BEPOSATHOCTH
pacnpenenenusi. PaBHOMepHOE pacnpeieneHue M €ro CBOWCTBA. 3ajadd, NPUBOIAIINAE K
[IOKA3aTeIbHOMY pACIpENeICHHUI0. 3aJaud, NPUBOIALIME K HOPMAJIBHOMY paclpeaciCHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTU I10KA3aTEJIBHOTO paclpenesieHus, (QyHKIHS IUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pacnpezaeneHus. OyHKIMA MIOTHOCTH M CBOWCTBA HOPMAJIBHOI'O
pacnpeneseHusl.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITMHA. 3agaud, NPUBOASIINE K
pacnpenenenuto Ilyaccona.

KoBapuamus nByx ciyvaiiHeix BennuuH. Kosdduuument nuueitHON Koppensun.
CoBMmecTHBIC HAOMIOJEHUS ABYX BeMWYUH. BeiOOpouHbIil ko3¢ dunmreHT koppensauu. Pazmmane
MEXY JIMHEHHOM CBS3bI0 U IIPUYMHHO-CICACTBEHHOM CBs3bl0. JIMHEHHas perpeccus, METOX
HAaUMEHBIINUX KBAaJPATOB.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHKA» (YTJIYBJEHHBIM YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCKOro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYaloIerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TPakIaHCKOTO OOIecTBa
(BBIOOpPHBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJAECHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUCHUEM;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOALIEMY POCCHUICKOI MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUMCKHX
MaTeMaTUKOB M POCCUUWCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE OTUX IJOCTHUKEHUN B
JIpYTrUX HayKaxX, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, TUUECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTHUYECKUM IMPUMEHEHUEM
JNOCTHKEHUI HAyKU U AESTeNbHOCTbIO YUYEHOrO, OCO3HAHME JHMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOWYMBOTO OyIyIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peHIeHUuH, pPacCYKIACHUH, BOCHPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI IIPUMEHSATh MaTEMATHUECKHUE 3HAHKS B HHTEpECax 37J0POBOTO
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA, pEryisipHas (pu3ndeckas akTUBHOCTD ),
buznyecKoe COBEPILICHCTBOBAHHE MPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, HHTEPEC K pa3IuyHbIM chepam
po(ecCHOHANTLHOM JeSTeNLHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccun W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMYy OOpa3oBaHUIO W
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILIEHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIMPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, IMOHUMAHUE BIHSHUS COIHAIBHO-
SKOHOMMYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00ANTFHOTO  XapakTepa  JKOJOTHYECKHX  Mpo0ieM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUU JUIs pelIeHHs 3aJad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKU W OOIIECTBEHHOW MPAaKTHKH, MOHUMaHHE MaTeMaTHYeCKON HayKu Kak cgepbl
YEJIOBEUECKOW NESITeIbHOCTH, 3TANoOB €€ pa3BUTHUS U 3HAUMMOCTHU JUIS Pa3BUTHS LIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaTeMaTHKH U MaTeMaTUYeCKOM KyJIbTypOil Kak CpeICTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBISATh MPOECKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHAUBUAYAIBHO U
B IpymIie.



METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3zoBrbIe JJornueckue aeiicTBHA:

BBIABIISITh M XapaKTEPU30BAaTh CYIIECCTBEHHBIC IMPH3HAKKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHMH MEXAy MOHATUAMHU, (OpPMyJIUpOBaTH ONpEAETICHUS MOHATHH,
yCTaHABJIMBATh CYUIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMM, OCHOBAaHMA [UIi OOOOLICHHUS H
CPaBHEHHs, KPUTEPUH ITPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYJIMPOBATH U MpPEeoOpa3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE WU
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBIABIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NPOTUBOpedns: B (hakTax,
JAHHBIX, HaOMIONEHUSAX W  YTBEPKICHUAX, TMpeiaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

JIeJIaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTENbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUHN (IpsMBbIE U
OT IPOTUBHOIO), BBICTpPAaUBaThb AapryMEHTAIUIO, [PUBOAUTH HIPUMEPHl U KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOABI;

BBIOMpATh CIOCOO pemeHus y4yeOHOM 3agaun (CpaBHHMBATh HECKOJbKO BapHUaHTOB
pemieHus, BbIOMpaTh HauOojee MOAXOMAIMN C YYETOM CAMOCTOSITENIBHO BBIIEIEHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCcKHue NeliCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIE0BATEIbCKII MHCTPYMEHT TMO3HAHUS, (OPMYIUPOBATH
BOINPOCH], (PUKCUPYIOLIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIABICHUIO
3aBUCUMOCTEN MeX Ty 00BEKTaMH, SIBJICHUSIMH, IPOLIECCAMH;

CaMOCTOSITENEHO (hOPMYyITUpPOBaTh 000OILICHNS U BBIBOJIBI 110 pE3yJbTaTaM MPOBEIEHHOTO
HaOJIIOACHNUS, UCCIIE0BAHMS, OLIEHUBATh JOCTOBEPHOCTD MOIY4YEHHBIX PE3YJIbTATOB, BEIBOAOB U
000011IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISABIIATh JEPUIMTH HHPOPMALIMH, JAaHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOMPOC U IS
pelIeHN 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATh,
CHUCTEMAaTU3UpOBaThb M HHTEPIPETUPOBATh HMH(DOPMALMIO pPA3NIMYHBIX BUIOB U (GopM
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh  HMH(pOpMALMIO, MPEACTaBIATH €€ B  pas3auuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAJEKHOCTh MH(OpPMALMM 10 CaMOCTOSTENbHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPHHUMATh U (DOPMYyITUpPOBATH CYXJEHUS B COOTBETCTBHM C YCJIOBUSMHU U LEISIMU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX W NMHCHbMEHHBIX
TCKCTaX, JdaBaTb IIOACHCHHUA IIO XOI[y pemeHmI 3aJda4u, KOMMGHTI/IpOBaTB HO.Hy‘-IeHHBII\/'I
pe3yJbTar;



B X0JI¢ OOCYXXKJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAeMOH TEMBI, MPOOJIEMBI,
pemaeMOI‘/'I 3aa4yM, BBICKA3bIBATb UJCH, HALCJICHHBLIC HAa MOHNCK PCHICHUA, COIMMOCTABJIATH CBOU
CYXJICHUSI C CY)KICHUSMHU JPYTUX YYaCTHUKOB JHMAIOra, OOHApYKMBATh Pa3IMYMe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyIIUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHUS 3aJaud, JKCIEPUMEHTa, WCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHHS € Y4Y&TOM 3a4ad  Ipe3eHTAlud MU
0COOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1elCTBUS

Camoopranmn3anusi:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PEeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaAHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPO.Ib, IMOLMOHAIBHBII HHTELJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIUTENBHBIX TIPOIECCOB, HUX PE3yJIbTaTOB, BIANETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3yJibTaTa pelleHrs MaTeMaTUYeCcKoH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEUICHUH 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSAM, OOBSICHATH MPUYUHBI
JOCTYIKEHUS WJIM HEIAOCTH)KCHHSI PE3YJIbTaTOB JEATEIHHOCTH, HAXOAWTh OIIMOKY, /1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYyLIECTBAa KOMaHAHON U MHIMBUIYaJbHOW pabOTHI MpH
pemieHnH y4eOHBIX 3a7ad, NPUHAMATh 1€ COBMECTHOW JESTENbHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmlpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYXKIATh
MPOIIECC U PE3YNIbTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPyNIOBBIX (popmax paboTel (0O0CykIeHUsl, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD) W HHBIE), BBITIONHATH CBOI YacTb pabOThl U KOOPAWHUPOBATH CBOM JCUCTBUS C
OPYTMMH 4JI€HaMHU KOMAaHZbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca oOyyaronuiicss HayquTCs:

CBOOOJTHO OTEpUPOBATh MOHATUSAMHU: Tpad), TUIOCKHM rpad, CBA3HBIN rpad, myTh B rpade,
LeNb, LIUKJI, AEPEBO, CTENIEHb BEPIUUHBIL, AEPEBO CIYyYalHOTO SKCIIEPUMEHTA;

CBOOOJIHO OTMEpPUPOBATh TMOHATHUAMH: CIYYaWHBIA SKCIEPUMEHT (OMBIT), CIIy4aiiHOE
COOBITHE, AJIEMEHTapHOE CIIy4YailHOe COOBITHE (DJIIEMEHTapHBIA HCXOJ) CIy4YyaifHOTO OIBITA,
HaXOJUTh BEPOSITHOCTU COOBITUH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOIUTh U (POPMYJIHMPOBATH COOBITHS: IMEpecedyeHue, o0beIUHEHUE JNAHHBIX COOBITHIA,
coObITHE, TPOTUBOIOJIOKHOE JAHHOMY, HCIOJb30BaTh JAUMarpaMMbl Dilepa, KOOpAUHATHYIO
OpsIMyI0 UL peIIeHHs 3ajad, I0JIb30BaThCsl (OPMYIJION CIHOXKEHHS BEPOATHOCTEH st
BEPOSITHOCTEH JIBYX M TPEX CIIyYalHBIX COOBITHI;

ONEpUpPOBATh  TOHATHSAMHU: YCJIOBHAas BEPOSATHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHUMbIE COOBITHSI, JEPEBO CIY4YailHOTO HKCIEPUMEHTA, HAXOIUTh BEPOSTHOCTU COOBITUH C
MOMOIIBIO MpaBUjIa YMHOXEHUS, JEepeBa CIIYYallHOTO OIbITA, WCIOIh30BaTh (HOPMYITY MOTHON
BeposiTHOCTH, opmynny baiteca mpu pemeHnn 3aaad, OnpenessTh HE3aBUCUMOCTb COOBITHI TIO
¢dbopMyIe U o OpraHu3aly CIIy4aifHOTO HKCIIEPUMEHTA;



NPUMEHATh W3YyYEHHbIE KOMOMHATOpHBIE (OPMYyNbI Ui MEPEUUCICHHS HIEMEHTOB
MHOXECTB, JJIEMEHTAapHbIX COOBITHH CIy4ailHOTO ONbITa, pPELICHUS 3aJad MO0 TEOpPHH
BEPOSATHOCTEM;

CBOOOJHO ONEPHUPOBATH MOHATHAMM: OMHAPHBIN CIy4alHBIA ONBIT (UCIBITAHUE), YCIIEX U
Hey/la4ya, He3aBHCHUMBIC HCIBITAHUS, CEpHUs HCIBITAHWH, HAXOAWTh BEPOSTHOCTH COOBITHH: B
CepUH UCHIBITAaHUN 10 IEPBOTO yCIieXa, B CEPUU UCHBITAaHUH BepHyIIH, B ONbITE, CBA3aHHOM CO
CITy4allHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJHO  ONEpUpPOBATh  MOHATHSAMM:  CIOy4ailHas  BeJIMYMHA,  paclpeleseHue
BEPOATHOCTEH, AMarpaMMa pacnpesaeieHus, OMHapHas ciydaifHas BEeIM4YHHA, T€OMETPHUYECKOE,
OMHOMHAJILHOE paclpe/ieICHuE;

OTIEpUPOBATh TOHATHSAMU: COBMECTHOE pAacCIpe/esieHHe J[BYX CIIyYailHbIX BEJIHYHH,
UCIIOJIb30BaTh TAOJIUILy COBMECTHOTO PACIIPEEIICHUS IBYX CITy4ailHbIX BEJTMYUH /IS BBIACTICHUS
pacupeneieHus]  KaXAOW  BEIMYMHBI,  ONpPENENCHHS  HE3aBUCHMOCTH  CIIyYaifHBIX
BEJINYHMH;CBOOOHO ONEPUPOBAThH MOHATHEM MAaTEMAaTHYECKOTO OXKHJIAHUS CIy4aiiHON BeTUYHUHBI
(pactpesneneHus), MPUMEHATh CBOWCTBA MAaTEMaTHUECKOTO OXKHIAHWS TPH PEIICHWH 3ajad,
BBIYUCIIAITh MAaTEMAaTUYECKOE OKUJIaHHE OMHOMMAIBHOTO U T€OMETPUUYECKOTO pacHpeaeeHU;
CBOOOZHO ONEpPHUPOBATh MOHATHSIMH: JUCIIEPCUS, CTaHIAPTHOE OTKJIOHEHHE CIy4aiHOH
BEJINYMHBI, NPUMEHATh CBOMCTBA AHMCIIEPCUU CIIy4aifHOW BEIMYMHBI (paclpencieHHs) MpH
peLIeHnN 3a/1ad, BBIYUCIATH UCIEPCHUIO M CTAaHAAPTHOE OTKIOHEHHE TI'eOMETPUYECKOro M
OMHOMMAJILHOTO paclpeieiICHU.

K xoniy 11 kjacca o0ydaromuiicss HAyYUTCS:

BBIYUCIISATH  BHIOOPOYHBIE XapaKTEPUCTUKU IO JIAaHHOW BBIOOPKE U OIICHMBATH
XapaKTEPUCTHKH T€HEPAIbHOW COBOKYHMHOCTH JAHHBIX II0 BBIOOPOYHBIM XapaKTEPHCTHKAM.
OneHuBaTh BEPOATHOCTH COOBITUH M TPOBEPATh HPOCTEHIINE CTATUCTUYECKUE THUIOTE3bI,
HOJIB3YSICh N3yYCHHBIMH PACIPEACICHUSIMH;

NPUBOAUTE TPUMEPHI 3ajady, MPHUBOAIIMX K IOKAa3aTeIbHOMY pacIpelesieHUIo, 3a/1ad,
NPUBOJIINX K HOPMaJIbHOMY pacnpenesneHnio. OneprupoBaTh MOHATHAME: (QYHKIHS IUIOTHOCTH
BEPOSITHOCTH IOKA3aTEIILHOTO paclpeieienus, GyHKINS MIIOTHOCTH BEPOSITHOCTH HOPMAJIHOTO
pactpeneneHus, (GyHKIUS IJIOTHOCTH WM CBOMCTBA HOPMAJIBHOTO PacHpeAeIeHUS;0NpPeaeIiTh
KO3 PHULIHMEHT TMHEHHOW KOPPEIAINH, BEBIOOPOUHBIN KO3 (DUITMEHT KOPPETALIHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJJACC
KoauyecTBo yacos
IIpaxk
Ne HaumeHoBaHue pa3iesioB U TeM Kontpo TtHuec
DJIeKTPOHHBIe (M (pPpOoBbIe) 00pa3oBaTeIbHbIC PeCYPChI
n/n NMPOrpaMMsbI Bcero  JbHBIE = KHe
padorel  padoT
bl
1 | DnemeHTs! TEOpUH IpadoB 3 0 0 https:/ptlab.mccme.rw/system/files/private/10_modul_.pdf
Ciy4aifHbIe OTIBITHI, CITy9aifHbIE COOBITUS U
2 o 3 0 0 https://ptlab.mccme.ru/system/files/private/10 _modul 2.pdf
BEPOSITHOCTH COOBITHUIA
Omneparuy HaJy MHOKECTBAMH M COOBITHSIMHU.
CJ10’)KeHNE U YMHOKEHUE BEPOSITHOCTEH.
3 5 0 0 https://ptlab.mccme.ru/system/files/private/10 _modul 3.pdf
VYcnoBHas BeposATHOCTh. HezaBrucrmbIie
COOBITHS
4 IIEMEHTEI KOM6HHaTOpHKI/I 4 1 0 https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
Cepuu nociae0BaTEIbHBIX UCTIBITAHHM.
5 | Ucnobitanus beprynnu. CityuaiiHslii BBIOOp 5 0 1 https://ptlab.mceme.ru/vertical
13 KOHEYHOU COBOKYITHOCTH
6 CJ'Iy‘IﬂfIHI;IG BE/IMYMHBI M PACTIPENeICHUS 14 1 1 https://ptlab.mccme.ru/svstem/ﬁles/private/ 10_modul_7_sluchaynye velichiny_i_raspredel
eniya_prodolzhenie.pdf
OBIIEE KOJIMYECTBO YACOB I10 34 ) )

[NPOT'PAMME



https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf

11 KJTACC

KoandyecTBo yacosB

Ne
HaumeHoBaHue pa3/iesioB U TeM Mpaxkr
n/ Kowtpo - eckn DJIeKTPOHHBIe (M (PpOoBbIe) 00pa3oBaTeIbHbIC PeCYyPChI
u NporpamMMabl Beero  nnnwre
e
padoThI
padoThl
1 3aKkoH 0OIBIINX YHCE 5 0 1 https://ptlab.mccme.ru/system/files/private/11 klass modul 1_zbch.pdf
2 DJEMEHTBI MaTEMAaTUIECKON 6 0 1 https://ptlab.mccme.ru/system/files/private/11 klass modul 2 elementy matematicheskoy statistik
CTaTHCTUKU Lpdf
HenpepbiBHbIE CilyyaliHbIE BEJIMYHHBI
3 (paCHpeI[eJIeHI/UI), II0Ka3aTCcjIbHOC U 4 0 0 https://ptlab.mccme.ru/system/files/private/11 klass modul 3_sluchaynye velichiny 2.pdf
HOPMAJIbHOC paclIpCaACICHUA
4 PacnpeﬂeneHI/Ie HyaCCOHa 2 0 1 https://ptlab.mccme.ru/vertical
CBsi3b MEXy CITy4allHBIMU
5 Yo 6 0 1 https:/ptlab.mccme.ru/vertical
BCINYHHAMHU
6 O606H_[€HI/I€ U CUCTEMATHU3alUA 3HAaHUU 11 1 0 https://ptlab.mccme.ru/system/files/private/11 klass modul 6_povtorenie.pdf
OBILIEE KOJIMYECTBO YACOB IT1O 34 1 4

I[TPOIT'PAMME



https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povtorenie.pdf

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuectBo yacos
Jara
Ne Kontpoanr = Ilpaktu nsyaen DJIeKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoka Bcero HbIe yeckue st o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI

| I'pad, cBsa3ubIi Tpad), mpeacTaBieHUE 1 https://ptlab.mccme.ru/system/files/private/10_modul
3aJ1auu C MOMOIIIBIO rpada _Lpdf

) CreneHsb (BaJICHTHOCTD) BepIIvHBL [1yTh B 1 https://ptlab.mccme.ru/system/files/private/10_modul
rpade. Llenu 1 UKIBI _Lpdf

3 I'pader Ha mockocTu. JlepeBo ciy4aiftHOTo 1 https://ptlab.mccme.ru/system/files/private/10_modul
IKCTIIEPUMEHTA _Lpdf
Ciy4aifHble SKCIIEPUMEHTHI (OIBITHI) U _

4 CITyuAMHEIE COBBITHS. DIIeMEeHTApHEIE 1 htztps(:i/f/ptlab.mccme.ru/svstem/ﬁles/prlvate/ 10_modul
cOOBITHS (UCXOBI) -2
BeposTHOCTB ciryuyaliHOTO COOBITHSI.

5 BeposTHOCTH COOBITHH B OTIBITAX C 1 https:/ptlab.mceme.ru/system/files/private/10_modul
PaBHOBO3MOKHBIMHU 3JI€MEHTaPHBIMU _2.pdf
COOBITUSMHU
BeposTHOCTB ciryuyaliHOTO COOBITHSI.

6 BeposTHOCTH COOBITHH B OTIBITAX C 1 https:/ptlab.mceme.ru/system/files/private/10_modul
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU _2.pdf
COOBITUSMHU
[lepeceuenue, 00beAMHEHHE MHOXKECTB U .

7 COGHITHIA, IPOTHBOTIOIOMKHEIC COGHITHAL | htzms(:i/f/ptlab.mccme.ru/svstem/ﬁles/prlvate/ 10_modul
dopmyia CI0KEHUS BEPOSATHOCTEHN ==

8 VCIIOBHAs BEPOTHOCTD. Y MHOKEHHE 1 https://ptlab.mccme.ru/system/files/private/10_modul

3.pdf



https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf

BeposiTHOCTEN. DopMmyIia yCIIOBHOM
BEPOSATHOCTH

VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE

https://ptlab.mccme.ru/system/files/private/10_modul

9 BeposATHOCTEW. PopMyJsia yCIO0BHON 3 0df
BEPOSATHOCTHU -
10 DODMYIA TIONHON BEDOSTHOCTH https://ptlab.mccme.ru/system/files/private/10_modul
pMY P 3.pdf
11 ®oomviia Baiieca. He3aBHCHMELE COGBITHS https://ptlab.mccme.ru/system/files/private/10_modul
pPMy . 4.pdf
12 KoMOuHaTOopHOE TIPaBHIIO YMHOKEHUSI. https://ptlab.mccme.ru/system/files/private/10_modul
[TepecranoBku U akTopuan _4.pdf
13 Unero couetanmit. ToevromsHuk Tlackans https://ptlab.mccme.ru/system/files/private/10_modul
- 1pey 4.pdf
14 ®opmviia Giroma HeroTona https://ptlab.mccme.ru/system/files/private/10_modul
pMYy. _4.pdf
15 Kontponbnast padora Nel: "I'padswr,
BEPOSATHOCTH, MHOKECTBA, KOMOMHAaTOpUKA"
bunapHbI# cyyalHbIN ONBIT (MCTIIBITAHUE),
ycrex u Heynaya. HezaBucumele )
16 https://ptlab.mceme.ru/vertical
ucnbiTanus. Cepusi He3aBUCUMBIX
WCTIBITAHUH J0 MEPBOTo ycnexa
Cepust HE3aBUCUMBIX UCIIBITAHUM 10 )
17 https://ptlab.mccme.ru/vertical
IIEPBOTO yCIexa
18  Cepus HE3aBUCHMBIX UCIIBITAaHUMN bepHym https:/ptlab.mccme.ru/vertical
Crry4aifHbIi BBIOOp U3 KOHEUHON )
19 https://ptlab.mceme.ru/vertical
COBOKYITHOCTHU
20 [IpakTuyeckas paboTa ¢ UCIOIH30BAaHUEM
AIEKTPOHHBIX TAOJIHII
21 Crnyualinas BenuuuHa. Pacnipenenenue https://ptlab.mccme.ru/system/files/private/10_modul



https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/10_modul_6.pdf

BEpOATHOCTEN. [lnarpamma pacrpezneneHus

_6.pdf

Onepanuy HaJl CTy4ailHBIMU BEJIMYMHAMU.

https://ptlab.mccme.ru/system/files/private/10_modul

22 IIpumeprl pacupenenenuii. bunapHas
p vp pacipen p _6.pdf
CIy4aiiHas BEJIMYMHA
TeoMeTpHYecKoe pacrpe/ieieHne https://ptlab.mccme.ru/system/files/private/10_modul
23 5 ’ 7 sluchaynye velichiny i raspredeleniya prodolzh
WHOMHAJIBHOE PACIpe/iCIiCHIE enie.ndf
Matematr4eckoe 0)KUIaHUE CITyYaiiHOM https://ptlab.mccme.ru/system/files/private/10_modul
24 BeJIMYUHBI. COBMECTHOE paclpeiesiCHUe _7_sluchaynye_velichiny i_raspredeleniya_prodolzh
JBYX CITy4aiHBIX BEJINYUH enie.pdf
He3aBucumpble ciryyaiiHblEe BEJIMUHUHBI.
CBOJCTBA MATEMATHYECKOTO OXKHIAHHS https://ptlab.mccme.ru/system/files/private/10 _modul
25 M 6 o 7_sluchaynye velichiny i_raspredeleniya prodolzh
ATEMATHUYCCKOC O KUJaHUC I/IHapHOI/I enie.pdf
CIIy4ailHOM BEJIUYUHBI
Maremarideckoe OKHIaHHE https://ptlab.mccme.ru/system/files/private/10_modul
26  TeOMEeTPHYECKOTOo M OMHOMHAILHOTO 7_sluchaynye_velichiny_i_raspredeleniya_prodolzh
pacnpeneneHui enie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul
27 | ducnepcus U CTaHJAPTHOE OTKJIOHEHHE 7_sluchaynye_velichiny i_raspredeleniya_prodolzh
enie.pdf
Jlucnepeus 6HHapH oit ciTyuaitHoit https://ptlab.mccme.ru/system/files/private/10_modul
28 Croi 7 sluchaynye velichiny i raspredeleniya prodolzh
BeJIMUUHBL. CBOKCTBA AUCIIEPCUU enie.odf
Matemartrdeckoe 0)KUIaHUE IPOU3BEACHUS https://ptlab.mccme.ru/system/files/private/10_modul
29  u gucnepcusi CyMMbl HE3aBUCUMBIX 7_sluchaynye_velichiny_i_raspredeleniya_prodolzh
CIIyYalHBIX BETMYMH enie.pdf
30 [IpakTrueckas paboTa ¢ UCIOIB30BAHUEM
AIEKTPOHHBIX TAOJIHII
31 Jucnepcusi GMHOMHAIBHOTO

pacnipenenenus. [Ipaktiueckas padoTa ¢
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https://ptlab.mccme.ru/system/files/private/10_modul_6.pdf
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HCIIOJIb30BAHUCM 3JICKTPOHHBIX T3.6J'II/II_[

32 O00011eHNEe U cCUCTEMATU3ALMS 3HAHUN 1
KonTponpHas padora No2: "UcnbiTanus
33 bepnynnu. CiyyaliHble BEJIMYUHBI U 1
pacnpeneneHus"
34  OO6oO0meHne u cucTeMaTu3anus 3HaHu! 1
OBILIEE KOJIMYECTBO YACOB I10 14

I[TPOIT'PAMME




11 KUIIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bce
ro

KonTtpoasn
HbIE
padoThI

IIpakTHye
CKHe
padoThI

JlaTa
usyude
HUS

DJleKTpOHHBbIe HU(POBbIE 00pa3oBaTebHbIE PeCYPChI

HepasenctBo
YeOnimena.
Teopema
YeOnimena.

https://ptlab.mccme.ru/system/files/private/11_klass modul 1_zbch.pdf

Teopema
bepnynnu.
3akoH
OOJIBIITUX
qucen

https://ptlab.mccme.ru/system/files/private/11_klass modul 1_zbch.pdf

Pemrenue 3agau
10 TEME:
"HepaBeHncTBo
UYeOmimena.
Teopema
UYeOmimena.
Teopema
bepnynnu.
3akoH
OOMIBIINX
yucen'.

https://ptlab.mccme.ru/system/files/private/11_klass modul 1_zbch.pdf

Bri6opounbrii
METOJ,
HUCCIIEIOBAHNN

https://ptlab.mccme.ru/system/files/private/11 klass modul 1 zbch.pdf



https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf

[IpakTnueckas
pabora ¢
HCIIOJIb30BaHUE
M
3IEKTPOHHBIX
TaOJIALL

['enepanpHas
COBOKYITHOCTb
U cliydaiiHas
BBIOOpKA.
3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTEPUCTHUK
amH.

https://ptlab.mccme.ru/system/files/private/11 klass modul 2 elementy m
atematicheskoy_statistiki.pdf

OrneHKa
CPEIIHETO U
JTUCTIEPCUH
re€HepaJIbHOU
COBOKYITHOCTH
C TIOMOIIBIO
BBIOOPOYHBIX
XapaKTEPUCTUK

https://ptlab.mccme.ru/system/files/private/11_klass modul 2 elementy m
atematicheskoy_statistiki.pdf

OueHuBanue
BEPOATHOCTEMN
COOBITUH TTO
BBIOOpKE

https://ptlab.mccme.ru/system/files/private/11_klass modul 2 elementy m
atematicheskoy_statistiki.pdf

Cratucruuecka
g THUIIOTE3a.
IIpoBepka

https://ptlab.mccme.ru/system/files/private/11_klass modul 2 elementy m
atematicheskoy_statistiki.pdf



https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
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MPOCTEUIIINX
TUIIOTE3 C
MTOMOILBIO
CBONCTB
M3YYEHHBIX
pacrpeeneHuin

10

Pemrenue 3agau
10 TEME:
"CratucTuyeck
asi TUIIOTe3a.
IIposepka
MPOCTEUIIINX
TUIIOTE3 C
IIOMOIIILIO
CBOICTB
WU3YyYEHHBIX
pacrnpeneneHuit

https://ptlab.mccme.ru/system/files/private/11_klass modul 2 elementy m
atematicheskoy_statistiki.pdf

11

[IpakTnueckas
pabora ¢
HCIIOJIb30BaHUE
M
3IEKTPOHHBIX
TalJIHI]

12

[Tpumepsr
HEIPEPBIBHBIX
CITy4aiHBIX
BEJINYUH.
OyHKIMA

https://ptlab.mccme.ru/system/files/private/11 klass modul 3 sluchaynye
velichiny 2.pdf



https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf

MJIOTHOCTHU
BEPOATHOCTH

13

PaBHOMepHOE
pacupeneneHue
. [Ipumepsr
3ajad,
MIPUBOISAIINX K
MMOKa3aTEIbHOM
YUK
HOPMaJIbHOMY
pacpeneneHus
M

https://ptlab.mccme.ru/system/files/private/11 klass modul 3 sluchaynye

velichiny 2.pdf

14

OyHKIMSA
IUIOTHOCTH
BEPOSITHOCTH
MOKa3aTeJILHOT
0
pacrnpeaeneHus

https://ptlab.mccme.ru/system/files/private/11 klass modul 3 sluchaynye

velichiny_2.pdf

15

OyHKIMSA
IUIOTHOCTH
BEPOSITHOCTH
HOPMAaJIbHOTO
pacrnpeaeneHus

https://ptlab.mccme.ru/system/files/private/11 klass modul 3 sluchaynye

velichiny_2.pdf

16

ITocaenoBarenn
HOCTB
OJIMHOYHBIX
HE3aBUCUMBIX
COOBITHH.
ITpumep

https://ptlab.mccme.ru/system/files/private/11_klass modul 4 raspredeleni
e_puassona_1.pdf



https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
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https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf

3aJ1a4u,
MPUBOSIIEH K
pacrnpeneneHu
10 [Tyaccona

17

[IpakTnueckas
pabota ¢
HCIOJIb30BaHNE
M
AIEKTPOHHBIX
TalJIHI]

18

KoBapuanus
IBYX
CITy4aiHBIX
BEJIMYHH.
Koaddumnuent
KOppemsIun

https://ptlab.mccme.ru/vertical

19

CoBMeCTHEIE
HaOJIIOAEeHUS
JIBYX BEJIMYMH

https://ptlab.mccme.ru/vertical

20

Bri6opounsiit
KO3 PHUIHEHT
KOPPEISIIuT

https://ptlab.mccme.ru/vertical

21

Paznuune
MEXIY
JIMHEHHOM
CBSI3BIO U
MPUYHUHHO-
CJIEICTBEHHOM
CBSI3bIO

https://ptlab.mccme.ru/vertical



https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical

22

JInneiinas
perpeccust

https://ptlab.mccme.ru/vertical

23

[IpakTnueckas
pabota ¢
UCIOJIb30BaHUE
M
AIEKTPOHHBIX
TalJIHI]

https://ptlab.mccme.ru/system/files/private/11_klass modul 6 povtorenie.p
df

24

[IpencraBnenu
€ JaHHBIX C
IIOMOIIILIO
TalJIuI n
UarpaMm,
omnucaTesbHas
CTaTHUCTHKA

https://ptlab.mccme.ru/system/files/private/11 klass modul 6 povtorenie.p
df

25

OnBITHI C
PaBHOBO3MOXKH
BIMH
3JIEMEHTaPHBIM
M COOBITHAMU

https://ptlab.mccme.ru/system/files/private/11 klass modul 6 povtorenie.p
df

Brruncienue

Bep OﬂTHUOCTeH https://ptlab.mccme.ru/system/files/private/11 klass modul 6 povtorenie.p
26 | coObITHII C if

MIPUMEHEHUEM

dhopmyn

Brruncienue
7 BEpPOSITHOCTEH https://ptlab.mccme.ru/system/files/private/11_klass modul 6 povtorenie.p

COOBITHH C df

IMIPUMCHCHUEM



https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povtorenie.pdf
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rpadu4ecKux
METOJIOB:
KOOpIMHATHAS
npsMasi,
IepeBo,
auarpamma
Diinepa

28

Ciyuaiinbie
BEJIMYUHBI U
pacnpezeneHus

https://ptlab.mccme.ru/system/files/private/11 klass modul 6 povtorenie.p
df

29

MaremaTtudeck
0¢ OXKHMJaHNE
CIIy4ailHOM
BEIIMIHHBI

https://ptlab.mccme.ru/system/files/private/11 klass modul 6 povtorenie.p
df

30

MaremaTtuueck
0€ OXKMJaHUE
CIIy4ailHOM
BEITMIHHBI

https://ptlab.mccme.ru/system/files/private/11_klass modul 6 povtorenie.p
df

31

KonTponsHas
pabora:

"BeposiTHOCTB
U CTaTUCTUKA"

32

Brruncienue
BEPOATHOCTEMN
COOBITHH C
MIPUMEHEHUEM
dbopmyn u
rpaguIecKux
METOJIOB

https://ptlab.mccme.ru/system/files/private/11_klass modul 6 povtorenie.p
df
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Brruncienue
BEPOATHOCTEM
COOBITUH C

33  mpuMEHEHUEM
dbopmyn u
rpadu4ecKux
METO/IOB

https://ptlab.mccme.ru/system/files/private/11 klass modul 6 povtorenie.p
df

Ciyuaiinbie
BEJINYUHBI U
pacnpeneneHus
34 Marematnueck
0€ OKHJIaHUE
CIIy4anHOM

BCJIIMYHUHBI

https://ptlab.mccme.ru/system/files/private/11_klass modul 6 povtorenie.p
df

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34



https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povtorenie.pdf
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MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
Tt IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaTbl 0CBOEHHs 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl CpeHero o01ero od0pa3oBaHus
pe3yjabTara
6 Teopust BEpOSTHOCTEN M CTATHCTHKA
6.1 UnTath U CTPOUTH TAOJHIIBI U TUATPAMMBI
6.2 OnepupoBath  TOHIATHAMH: CpeqHee  apudmeTuyeckoe, MeauaHa,
' HauOoJIbllIee, HAMMEHbIIee 3HAaUeHHE, pa3MaX MacCHBa YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIyYalHBIA IKCIIEPUMEHT (OMBIT) U CIy4aiiHOE
coObITHE, >JEMEHTapHOEe COOBITHE (PIEMEHTAPHBI HCXOJ) CIIy4ailHOTO
6.3 ONbITAa; HAXOJIWUTh BEPOSITHOCTM B OMNbITAX C PABHOBO3MO>XHBIMU
CIIy4aifHBIMU COOBITUSIMH, HAXOJUTh ¥ CPABHUBATH BEPOSITHOCTH COOBITHH B
W3YUYEHHBIX CIyYalHbIX 3KCIEPUMEHTAX
Haxonute u ¢opMyaupoBaTh COOBITHS: TepeceYeHue H OOBbEeIUHECHUE
6.4 TAHHBIX COOBITUH, COOBITHE, MPOTUBOMOIOXKHOE TAaHHOMY COOBITHIO;
' MOJIB30BaThCA TUarpaMmamMu Ditnepa 1 GopMyIIon CII0KEHHS BEPOSITHOCTEH
MIPU PEILICHUH 3a/1a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOJIUTb BEPOATHOCTU C MOMOUIBIO MPABWJIA YMHOXEHHUS, C TOMOIIbIO
JlepeBa CIIy4alHOT'O OIbITA
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS TIPU PEIICHUHN 3a/1a4
OnepupoBaTh NOHATHSMU: HCIBITAHWE, HE3aBUCUMBIE HCIBITAHMS, CEpUs
6.7 UCIIBITAHUH, YCIEX W HEyJada; HaXOJUTh BEPOSTHOCTU COOBITUH B CepUU
' HE3aBUCUMBIX WCHOBITAHUM J10 IEPBOTO yCIEXa, HAXOAUTb BEPOSITHOCTH
cOOBITHI B cepuu UcnibITaHuil bepuym
6.8 OHepI/IpOBaTIi MOHSATUSIMU:  Clly4yailHasi  BEJIMYMHA,  pacIpeiesieHue
BEPOSITHOCTEM, IMarpaMma pacrpeaeieHms
11 KJIACC
Kon .
HPOBEPHEMOTO IIpoBepsiembie NpeIMeTHBbIE Pe3yIbTaTbl 0CBOEHHA 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOH  BEJIMYHUHBIIIO
pacrpeiesieHUI0 WIH C MOMOIIbIO AUarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTHYECKOIrO  OKWJAHUSA, NPUBOJUTH
59 MpUMEPBI TOTO, KaK MPUMEHSETCS MaTeMaTHYECKOEe OXUIaHUE CIydalHOU
BEJIMYMHBI, HAXOAWTb MATEMAaTUYECKOE  OXHJAHME MO JaHHOMY
pacnpeneseHuIo
53 NMeTs nipeicTaBiIeHNe 0 3aKOHE OOJIBIINX YHCET
5.4 HMmMets nipesicTaBiIeHUE 0 HOPMAJIBLHOM pacIpeieSICHUU




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA
10 KUIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHye NaHHBIX ¢ MOMOIILI0 Ta0wIl U auarpamMm. CpeaHee apudMeTndecKoe,
MeJMaHa, HauOoJblllee U HAUMEHbIIee 3HaYeHHs, pa3Max, AUCIEPCHUS U CTaHAapTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCTIEpPUMEHTHI (OIBITHI) U CIy4YalHbIe COOBITHS. DJIeMEeHTapHbIe COOBITUS
(ucxonwr). BeposTtHOCTh CitydailHOTO COOBITHS. BIM30CTh YaCTOTHIM BEPOSITHOCTH
coObiTuil. CiydaiiHple OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU

6.3

Onepanuu  HaJx COOBITHAMHU: IepecedeHue, OOBEAMHEHHE, MPOTUBOIOJIOKHBIE
coObITus. [lnarpammsl Diinepa. @opmyiia ClIOKEHUsS] BEpOATHOCTEH

6.4

VYcnoBHas  BEpOSATHOCTb.  YMHOXEHUE  BEpOsATHOCTEH. JlepeBo  cily4ailHOro
skcniepuMerTa. @opmysia mostHON BeposiTHOCTH. HeaBucumple coOBITHS

6.5

KoMmOunaropHoe mnpaBmwio ymHOXeHHs. IlepectaHoBku u  (daktopuan. Ywcmio
coueranuii. Tpeyronpauk [lackans. @opmyna 6mHOMa HproToHA

6.6

bunapHpIii ciayuyaliHbI OMBIT (WCHBITAaHHWE), ycmeX ©W Heynada. HesaBucumbie
ucnelTanus. Cepus HE3aBUCHMBIX MCHBITAaHUN 10 1mepBoro ycmexa. Cepus
HE3aBHCUMBIX MCIIbITAHUN bepHysuimn

6.7

Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposiTHOcTel. Jluarpamma pacnpenesneHus.
[Ipumeps! pactpenenenuii, B TOM 9HCIIe TeOMETPUUIECKOeH OMHOMHUATTLHOE

11 KUIIACC

Kon
5

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MAaTEMaTH4YECKOE OXHJIaHUE,
JUCIIEPCUSl U CTaHAAPTHOE OTKJIOHEHHE. [IpuMmepsl MpUMEHEHHsT MAaTeMaTU4eCKOro
OKUJAaHMs, B TOM 4YHCIE B 3aJa4ax M3 IMOBCEAHEBHOM XM3HU. MareMmaTrmdeckoe
OXKHUJaHue OMHApHOH ciydailHON BeIMYMHBL. MaTeMaTHUeCcKOe OXHJIAHHE CYyMMbI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCcKoe 0KMIaHUE U JUCIIEPCUS FEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieieHui

5.2

3akoH OOJIBIIMX YHMCENl M €ro pojib B HayKe, MpHpoje u obmiectBe. BriOOpOUHBIit
METOJI ICCIICNOBaHUHI

53

IIpuMepsl  HENPEpBIBHBIX  Clly4aliHbIX  BeJWYMH. [loHATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaadu, NPUBOAAIINE K HOPMaJIbHOMY pacnpezeneHuto. [lonsarue o
HOPMAaJIbHOM pacIpeieICHUN




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBLHOM TPOT'PAMMBI CPEJTHET O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHero 001ero
o0pa3oBaHus

Brnagenne wmeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU PELICHHS 3aad;
yMeHuEe (GOpPMYJIHpPOBATh W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOMCTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (POPMYITHPOBKH; MPUMEHATh UX; YMEHHE (HOPMYITHUPOBATH
oOpaTHOE W MPOTHUBOIOJIOKHOE YTBEPkKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUH;
MPOBOMTH JI0KA3aTeNbHbIC PACCYKICHHS TP PEUICHUH 3a7a4, OIEHUBATh
JOTHYECKYI0O  TPAaBWIBHOCTh  PAcCYXIEHHWI; yMEHHE OIepHpOBAThH
MOHSITUSIMA: MHO>KECTBO, TIOJMHOKECTBO, OINEpaIliy HaJ MHOKECTBAMU;
YMEHHE UCIOJNB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUHN U MPU PEIICHUU 3a7ad, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, nepeBo, UK, Tpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHUCHIBATh I'padbl pa3IMUHBIMU CIIOCOOAMHM; UCIIOJIB30BaTh rpadbl MpH
pelIeHNH 33129

YMeHue onepupoBaTh MOHATUAMH: HATYpPaJIbHOE YHCIIO, LIEJIOE YHUCIIO,
CTEMEeHb C IEJIBIM TI0Ka3aTeeM, KOPeHb HAaTypaJIbHOW CTETNIEHH, CTETICHD C
palMOHAIBHBIM MOKAa3aTeJIeM, CTENEeHb C JCUCTBUTEIbHBIM MOKa3aTeleM,
gorapudM dYHCTIA, CHHYC, KOCHHYC W TaHTE€HC IPOU3BOJBHOTO 4YHCIIA,
OCTaTOK [0 MOJYJIIO, PAlMOHAIBHOE YKCIIO, HUPPAIMOHAILHOE YHCIIO,
MHOXECTBA HATYyPaJIbHBIX, IIEJBIX, pPAIMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCell; YMEHUE UCIOJB30BaTh MPU3HAKH JETUMOCTH, HAUMEHBIITHA OOIIIHiA
JIeNUTeIb W HauMEHbIee o0Inee KpaTtHoe, airoputMm EBknmma mpu
peluIeHun 3a7a4; 3HAKOMCTBO C Pa3jU4YHbIMHU MO3ULIMOHHBIMU CHCTEMaMH
CUHCJICHHS; YMEHUE BBITIOJIHATH BEIYUCIICHNE 3HAYCHHUH 1 TTPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHATBHBIX  BBIPOKCHHH; yMEHHE  ONEPUPOBATH  IMOHATHUIMH:
MOCIIEOBATEIHbHOCTh, apu(METHUECKass TMPOTPEeCcCHs, TeOMETpUIecKas
nmporpeccusi, OCCKOHEYHO YOBIBaIOIIass TeOMETPUYECKas MPOTPECCHs;
yMEHHUE 3a/aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIbIO
PEKYPPEHTHBIX (DOPMYII; YMEHHUE ONEPUPOBATH MOHATUSMHU: KOMIIJICKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJYJb M apryMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); yMeTh
MPOM3BOJUTE apu(MeTHUeCKue NEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; OMEepUpPOBAThH
MOHATHSIMHA:  MaTpuna 2X2 u  3x3, omnpeneinuTeab  MaTpHULbI,
T€OMETPUUYECKHUI CMBICIT ONPEIETUTEINS

YMeHue onepupoBaTh MOHATUSMHU: palMOHAJIbHBIC, HPPALUOHAIBHBIC,
MOKa3aTeNbHbIC, CTENEHHBbIC, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEpPAaBEHCTBA, HX CHCTEMbl, YMEHHE OIEepHUpOBATH
MOHITUSIMHA: TOXIECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTeMa YpaBHEHUH U HEPaBEHCTB, PaBHOCHJIBHOCTh




YPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YypaBHEHHS,
HEPAaBEHCTBA M CHCTEMBl C IOMOLIBIO PAa3JIMYHBIX INPUEMOB; pEIATh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBl C IapaMeTpOM; IPUMEHATH
YPaBHEHHs, HEPABEHCTBA, MX CHUCTEMBI Ul DPELICHUS MaTeMaTH4YECKHX
3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HH

YMeHue omepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (DYHKIIHH,
NEPUOIMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTb (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKUIUHM, HauOOJbIlIee W HAaUMEHbIIEEe 3HAUYCHUS
GyHKIIMM Ha TIPOMEKYTKE, HEMpEpbIBHAs (PYHKIHS, aCUMIITOTHI Tpaduka
GyHKIUK, TiepBas U BTOpasl MPOU3BOAHAS (YHKIIUH, TEOMETPUUYCCKUI U
bu3MYeCKU CMBICT TPOW3BOJHOM, TIEepBOOOpa3Has, OMNpeaeIEHHBIN
WHTETPAJI, YMEHHE HAaXOIUTh ACHUMMTOTHI rpaduka (QyHKIUH;, yMEHUE
BBIUUCIISATh ~ NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMMO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTelbHOU K Tpaduky
(GYHKIMW; yMEHHE HaXOIUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIOJNb30BAaTh MPOU3BOJIHYIO IS UCCICNOBaHUS (DYHKIIHIA,
HaXOIUTh HAWOONBIINE W HAaWMEHBIIUE 3HAYCHUs (DYHKIUI, CTPOUTH
rpaduKu MHOTOUYICHOB C HWCIOJIb30BAaHHMEM armapara MaTeMaTH4YeCKOro
aHaliM3a; MPHUMEHATh TPOM3BOTHYIO JUISI HAXOXICHHUS HAMITy4IIero
pelleHHusT B TPHUKJIAAHBIX, B TOM YHCIIE COLHMATbHO-)KOHOMHYECKUX H
bU3MYEeCKUX 3a/1avax; HaXOJUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO
WHTETpaJIa; MPUBOIUTH MPHUMEPHl MaTEMaTHYECKOTO MOJCTUPOBAHUS C
oMoIIbio AuddepeHIInaIbHbIX YPaBHEHUH

YMeHne onepupoBaTh MOHATUAMHU: Tpaduk GyHKIHH, oOpaTHas (QyHKIIHS,
KOMIO3UIUS (DyHKIMHA, JIuHEHHas (QYHKUMSA, KBaapaTW4yHas (QYHKLHUS,
pauMoHanbHas (QYHKIMSA, CTeNeHHas (QYHKIMA, TPUTOHOMETPUUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TMOKa3aTeslbHas M
norapupmuyueckas (PYHKIIMH; YMEHHE CTPOUTh TpaduKu H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (YHKIHMH,
UCMOJIb30BaTh TPaQUKKU Il W3y4EHUsS MPOLECCOB U 3aBUCHUMOCTEH, Ipu
peleHny 3a7ad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpaduKu (QPYHKIUH [UIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300pakaTb Ha KOOpPAMHATHON
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHH, HEPABEHCTB M UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJE Ha
NPOILICHTHI, AOJM U 4YacTH, Ha JBIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33J]aud U3 O0JIACTH YIpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKECHUSA, ypaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBbl N0 YCIIOBUIO 33J1a4d, HUCCIENOBATH IOJYYEHHOE pEUICHUE H
OLICHUBATh MPaBAONOJAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEINPOBATH
peajbHblE CUTyalluM Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKCHMUS,
YpaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJEJIM €  UCIOJB30BaHHMEM  ammapara  aireOpsl,
MHTEPIPETUPOBATH MOJTYUEHHBIN PE3YyIbTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHYecKoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHsI, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYI0 B Ta0lHIaX, Ha Auarpammax, rpadukax,
OTPaXXaroLIyI0 CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; MPEIACTABIIATh




uH(pOpMAIIMI0O C TIOMOIIBIO TaOMUI[ W JAMarpaMM; HCCIIEeNIOBaTh
CTAaTHCTHYECKUE JIaHHBIC, B TOM YHCJIC C TPUMEHECHUEM TpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; Tpa)UueCcKu UCCIE0BATh COBMECTHBIE
HAOJTIOJICHUS C IIOMOIIBIO THArpaMM pacCEUBAHUS U JINHEHHOM PerpecCHu

YMeHue onepupoBaTh MOHATHSAMHU: CIYyYalHBIM ONBIT W CIIydyalHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TpapUUecCKUX METOJO0B; MPUMEHSThH
(GopMyJBl CIOXEHUS W YMHOXXEHHUS BEpOSATHOCTEH, (Gopmyily MOITHOM
BeposiTHOCTH, (hopmyny beprymmn, komOuHaTOpHBIE (AaKTBI U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHH; yMEHHE OIepUpOBaThH
NOHATUSIMM:  CIy4ailHass BeJIMYMHA, pacHpelelieHHe BEpOSTHOCTEH,
MaTeMaTHYECKOEe OXHJaHWEe, IUCIEpPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIy4ailHOM  BeJIMYMHBI, (DYHKIMM pacrlpelesieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeIbHOTO0 U HOPMAIBHOTO PaCHpeIeICHHI; YMEHHE
UCIIOJIb30BaTh CBOMCTBA M3yUEHHBIX pacIpeleieHH sl pelieHusl 3a1ay;
3HAKOMCTBO C MNOHATUAMU:. 3aKOH 6OJIBI_HI/IX YHuCCJ, MCTOAbI BBIGOpO‘IHBIX
UCCIIEIOBAaHUM; YMEHHWE NPHUBOJUTH TMPUMEPHl MPOSBIEHUS 3aKOHA
6OJ'II>H_II/IX YucCCll B HNPUPOJHBIX H O6H_[€CTBGHHBIX SABJICHUAX, YMCHUC
OIepUPOBATh MOHATUSMU: COYETAHUE, MEPECTAaHOBKA, YHUCIO COYETAHMIA,
YHCIO  MEpPecTaHoBOK; OuHOM  HploTOHA; yMeHHE  IPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYXKACHMS JJI PElICHUs 3a7ad; OLEHUBATh
BCPOATHOCTU PCAIbHBIX COGBITHﬁ; COCTaBJIATb BECPOATHOCTHYIHO MOIACIIbL U
UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh TMOHATUSAMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEIMUYMHA yTia, IJIOCKUNA YToJl, IBYTPaHHBIN
yToJI, TPEXTPAaHHBIM Yroj, CKpeIUBaIoLIuecs: IpsMble, TapalieIbHOCTh U
NEePHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yrojd MEXIy HpsIMBIMH,
yrol MeXAy TNpSAMOH M IUIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMH,
paccTossHUE OT TOYKM JO IIJIOCKOCTH, PAacCTOSHUE MEXAY NpSIMbIMHU,
paccTosiHie MEXAY IUIOCKOCTSMM; YMEHHE MCIIONb30BaTh MpPU pPELICHUU
3a/1a4 M3ydeHHbIe (PAKThl U TEOPEMbI TUIAHUMETPHUH; YMEHHUE OIICHHUBAThH
pa3Mepsl OOBEKTOB OKPYXAlOIIero MHUpa; CTPOUTh MaTeMaTHYeCKHe
MOJICNIA C TIOMOIIbIO TEOMETPUYECKUX TMOHATHM M BEJIIMYUH, pELIaTh
CBSI3aHHbBIE C HUMHU MTPAKTUYECKHE 3a/1a4l
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (QUIYphl, 00BEM (QHUTYpHI,
MHOTOTPAaHHHK, TPAaBHJIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, Napajenenune], NOpu3Ma, NHpamuaa, (urypa U TOBEPXHOCTh
BpaIlIeHMs, HWIMHAP, KOHYyC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMHUJBI, TMPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM Kyoa,
NPSMOYTOJIBHOTO Tapajuleenunesa, HHUPaMUAIbl, MPU3MBI, HIMHApA,
KOHYyca, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEYCHHMS KOHYCa M LMIMHIPA,
napajulelbHble OCH WJIM OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTD,
Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHHUE
MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHHUKH, (DUTYpHI M TMOBEPXHOCTH
BpAIICHUA, UX CEUYCHHS, B TOM UYHUCIIC C MOMOIIBIO IMEKTPOHHBIX CPEJICTB;
yMEHHE TPHMEHSTH CBOMCTBA T'€OMETPUYCCKHX (UTYp, CaMOCTOSITEIBHO
(dopMyIHpOBaTH ONpeeNeHU U3ydyaeMbIX (UTyp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M NpPU3HAKAX T'€OMETPHUYECKUX (UTyp, OOOCHOBHIBATH WU
OlpoBepraTh HUX; YyMEHHE TMPOBOAUTH Kiaccuukauuoo ¢GUryp 1mo
pa3IMYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE JOMOJHHUTEIIBHBIC




MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSMH: JBIJKEHHE B IMPOCTPAHCTBE,
HapauleNbHBIA TEPEHOC, CHMMETPHsSI Ha IUIOCKOCTH M B NIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOAO0OUS, TOM00HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh paBHBIC W MONOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHnN 3a/ad; HAaXOAWTh TE€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOI,
Iomaab, 00bEM) py PEHICHUH 33734 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 PETbHON >KW3HU; YMEHHE BBIYHCIATH TEOMETPHUYECKHE BEINYHHBI
(MHa, yroj, MJOMIAAb, OO0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4deHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b HOBEPXHOCTH
NUpaMUzIbl, TPU3MBbI, KOHYCa, IWIMHApA, IUouaas chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO ~ TapaJUielieNuNea, MUPAMUIBL, [PU3MBIL, LIHHIPA,
KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIOOHBIX (QUTYP
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YMeHue ornepupoBaTh MOHATUSIMU: MPAMOYTOJIbHAs CUCTEMa KOOpAHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa HA YHCIO, pa3IoKEHUE BEKTOpa Mo Oasucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE MPOU3BEACHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHUE HCMOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METO]
JUISI pelIeHUs TeOMETPUUYECKUX 3a4a4 U 331a4 APYTuX y4eOHbIX IPEIMETOB
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YMeHnue BbIOMpATh MOAXOIALINI METOJT ISl PEeIeHUs 3a/1aul; TOHUMAaHNe
3HAYUMOCTU MATCMATUKU B MU3YUCHUU TIPUPOAHBIX U OGH.IGCTB@HHBIX
IPOLIECCOB U SIBICHUI; yMEHHE pAacllO3HaBaTh IPOSBICHHE 3aKOHOB
MaTCMAaTUKH B UCKYCCTBC, YMCHUC MPUBOJUTHL MMPUMCPLI MATCMATUUICCKHUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA EI'I I1O
MATEMATHKE

Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUS
1 Uncna v BEIUUCICHUS
1.1 HarypanbsHble 1 nesnbie yucia. [IpusHaku 1eIMMOCTH IEIbIX YUCEeT
12 Pannonaneubie  4ywcia. OOBIKHOBEHHBIE W JICCSITHYHBIC JPOOU, TPOICHTHI,
' OeCKOHEUHBIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypaJbHOU cTerneHu. [leiicTBus ¢ apupMeTHUECCKUMU
KOPHSIMU HAaTypaJbHOW CTENIEHU
1.4 Crenens ¢ 1enbM okaszatesieMm. CTeneHb ¢ pallMoHaIbHBIM MToKa3aTesneM. CBoiicTBa
CTEIICHU
15 CuHyC, KOCHMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudwm yuncna. JlecaTUIHBIC U HATYPATbHBIC JTOTapU (MBI

JeiictButenpHble uyncina. ApupMeTHyecKHe Omepanuu ¢ JACHCTBHTEIbHBIMH
1.7 yuciaamy. [IpuOakEéHHbIE BEIUMCIIEHUS, IPABUIa OKPYIJIEHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BIYMCIECHUI

1.8 [IpeoOpa3oBaHue BhIpaXEHUI
1.9 KommiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 L{enbie 1 poOHO-pallMOHATILHBIC YPABHCHHS
2.2 HppanuoHaiibHbIe YpaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOoTapUMUUECKHE YPAaBHEHUS
2.5 Lemnple ¥ 1poOHO-paOHATHHBIC HEPABEHCTBA
2.6 HppanmonaiibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTPUIIbI
3 DyHKINUH U TpaPUKH
31 Oyaknus, cnocoObl 3amanus (GyHknuu. ['paduk dyaknuu. B3zaumHO oOpaTHBIC
¢ynkuuu. YétHeie u HeuéTHBIe QyHKIMU. [lepruoanueckue GpyHKIUH
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHkmm.
39 [TpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTHM  (DYHKIIMH.
' MakcumymMbl ¥ MUHUMYMBI (pyHkmmuu. Haubomnblliee ¥ HauMeHbIEe 3HAYCHHE
(GYHKIIUM Ha IPOMEXKYTKE
33 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa U rpauK KOpHS n-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpadHKH
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOWCTBA U rpaduKu
36 Toukm pa3peiBa. AcumnTorel TpadukoB ¢yHkuuid. CBoicTBa (QyHKIIHA,

HENIPEPBIBHBIX HA OTPE3KE




3.7

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHKs IIOCIIEI0BATCILHOCTEH

3.8 Apudmernueckast 1 reomeTpuueckas mporpeccuu. @opmysa CI0XKHbBIX IPOLIEHTOB

4 Hauana matemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pyHkuuu. [Ipon3BogHbIE 31€MEHTAPHBIX (PYHKITHI

[IpumeHeHre NPOU3BOJHOM K HCCIEOOBAHUIO (YHKIMH Ha MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxoxkaeHne HauOONbIIero 1 HaUMEHBLIETo 3HauYeHUs (QPyHKIUN Ha
OTpE3Ke

4.3 [TepBooOpazHas. MHTerpan

5 MHoxecTBa U JIOTHKA
5.1 MHO3K€eCTBO, ONepaluy HaJl MHOKeCcTBaMH. J{lnarpammel Diinepa — Benna
5.2 Jloruka

6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka

7 I'eomerpus
7.1 Purypsl Ha INIOCKOCTU
7.2 [IpsiMbIe U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u MOBEpXHOCTH BpAIlICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» MaremaTuka: anredpa 1 Hadaiaa MaTeMaTHYeCKOro aHAIM3a, FTeoMeTpusl. Anredpa U Havana
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1. Teopust BepOsSTHOCTEN U CTaTHUCTUKA. DKCIEpUMEHTaIbHOE yaeOHoe nocodue 1t 10 u 11
KJIaccoB 001eoOpazoBaTenbHbIX yupexaeauit / 0. H. Tropun, A. A. Makapos, U. P.
Briconkwnii, 1. B. Slmenko. — M.: MITHMO, 2014.

2. Tropun F0.H. Teopust BeposTHOCTH B cTaTUCTUKA: MeToauuecKoe mocoOust ISl yIUTeTIsl.
O.H.Twopun, A.A.Makapos, 1.P.Beicouxuit M. MITHMO MHNOO 2013

3. Tropun FO.H. Teopus BepostHocTH U cTatuctuka: M. MITHMO 2013

4. ®enbko JI.M. MeToa HHTEPBAIOB B pEIIEHUN HEPABEHCTB U UCCIIEAOBAHUH QyHKITHI 8-
11 k1. M. Ipoda 2013

5. Slmenxo W.B. u ap. [loaroroBka k ers no maremaruke B 2019 roxy.

Meroandeckue ykazanwus/Amenko 1.B.-M.: MITHMO, 2019.

6. EI'D 2019. Maremaruka. Tun. tect. 3anan_Pen. Cemenos, Amenko 2019 -96¢

7. https://ptlab.mccme.ru/vertical

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
https://ptlab.mccme.ru/vertical

http://mathege.ru/or/ege/Main - oTKpbITHINM OaHk 3ananuii EI'D mo maremaruke;
http://www.shevkin.ru / - nepconanpubiii caiiT A.B.1lleBknna «MaTtemaTHka.
[lIxona. byaymiee»;

http://www.terver.ru/ - lllkonpHast MmaremaTuka. CripaBOYHUK;

http://www.fipi.ru/ - @eaepanbHbIi HHCTUTYT MEIarOTHYECKUX U3MEPECHHI;
http://www.it-n.ru / - CeTb TBOPUECKUX YUUTEIECH;

http://www.math.ru/ - UaTepHEeT-IOIEpIKKA YUUTEICH MaTeMaTHKH,
http://www.proshkolu.ru/ - BecrmaTaslii mKkonsHBIH OpTan. Bee mkonst Poccuuy;
www.informika.ru , www.ed.gov.ru , www.edu.ru MunuctepcTBo obpazoBanus PD;
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