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HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs s oOywaromuxcs 10 —11 kiaccoB pa3paboTraHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAULUN POCCHICKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OeCTIEUMBACT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMH, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BUTUS M HEMPEPHIBHOTO
00pa30BaHus, 1EJIOCTHOCTh OOMIEKYIBTYPHOTO, JUMYHOCTHOTO M TO3HABATEIBHOTO
Pa3BUTHS JTMYHOCTH O0yUYAOLTUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHsbiii Kypc «BeposATHOCTH M CTaTHUCTHKA» 0a30BOTO YPOBHS SIBISETCS
POJOJIKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4EOHOro Kypca 0a30BOTO ypOBHS
ocHOBHOUM mmkoybl. Kypc mpemaHazHaueH s (GOpMHUpPOBaHHS y OOYYaIOIIUXCS
CTaTUCTUYECKOM KyJNbTYpbl M TNOHUMAHUS pPOJIU TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA ISl U3YUYEHUsSl CIIyYalHBIX COOBITUM, BEJIUYUH U
nporeccoB. Ilpu u3ydeHum Kypca oOoramarorcs MNPEACTaBICHHUS YYallUXCS O
MeTOAaX MCCIEIOBAHUS U3MEHUYMBOTO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTEeMaTHYECKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMOH 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

Coaep:xaHue Kypca HANpaBJiICHO Ha 3aKpEIUICHUWE 3HAHUM, MOJYYEHHBIX MpU
M3YYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHbIX MPHUMEpPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposATHOCTh M CTATUCTHKA» CpeIHEH IMIKOJIbl Ha 0a30BOM YPOBHE BBIICIICHBI
CIENYIONINE OCHOBHBIE cojepkaTenbHbie nuHUU: «CiydailHple COOBITHS W
BEPOSATHOCTNY, «CITy4aifHbIe BETUIMHBI U 3aKOH OOJBIIINX THCEID».

BaxHyro dacte Kypca 3aHMMaeT M3YyYEHHUE TE€OMETPUYECKOrO0 H
OMHOMMAIILHOTO PAaCIpeIeIeHN M 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKa3aTeJIbHbBIM U HOPMAJIbHBIM PacIpeaeICHUsIMH.

Conepxanue nuHuM «CnydailHble COOBITUSL W BEPOSITHOCTHY»  CIIYXKHUT
OCHOBOM st (hopMUpOBaHUsS TPEACTABICHUI O pacHpeicsieHUH BEPOATHOCTEH
MEXJly 3HAUCHHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKE ATa JUHUS HEOOXOoIHMMa Kak
0aza i M3y4eHUsT 3aKOHAa OONbIIMX 4Yuceldl — (PYHIAMEHTAIBHOTO 3aKOHA,
JNEUCTBYIOIIETO B TMpUpOJEe U OOIlecTBE M HMEIOLEr0 MaTeMaTUYECKYIO



popmamuzanmo. CaMm 3aKOH OOJBIIMX YKCEN MPEAJIaracTcs B O3HAKOMMTEIbHOU
(opMe ¢ MUHUMAaJIbHBIM MCIOJIb30BAHMEM MaTEMaTHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHbIMH  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHUE IIKOJIBHUKOB HA ONUCAHUU W U3YYCHHH CIIyYalHbBIX
ABJICHUN C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISETCS
[I0KA3aTEIbHOMY M HOPMaJbHOMY pacHpeleleHUsM, IPU 3TOM IPEANOIaraeTcs
O3HAKOMUTEIBHOE U3Y4YEHHE Marepuana 0e3 J10Ka3aTeNbCTB MPUMEHSEMbIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OoTBOAMTCA | 4Yac B HENENI0 B TEUEHHE KaXKJIOro roga oOydyeHus, Bcero 68
y4eOHBIX YacOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHIecKoe, MeJrMaHa, HauOoJIblllee M HAUMEHbIIEe 3HAYCHUS, pa3Max,
JUCIIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (OTBITHI) U CTyYaiiHble COOBITHS. DJIEMEHTApHbBIC
coObIThs (MCcx0Jbl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHl U
BEPOSITHOCTU  coObITHMH.  CiyuyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMHU
dJIEMEHTApHBIMU  COOBITHSIMH.  BeposTHocTu  cOOBITMM B OMBITaX  C
PAaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ COOBITHAMU: TIEpECEUCHUE, 00bETMHEHUE, IPOTUBOIOIOKHbIS
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
akcrepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KomMOunaropHoe npaBmino ymHoxkenus. [lepecranoBku u dakropuan. Yucio
couetanuii. Tpeyronpauk [lackans. ®opmyna buHoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCHBITAHUW 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyum.

Cnyuaiinass  BenuuuHa. Pacrmpenenenne  BeposTHocTed.  [uarpamma
pactpenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
OXXHUJAHHUE, NHCIEPCHs W CTAaHJAPTHOE OTKIOHEHue. Ilpumepsl npuMeHeHUs
MAaTeMaTHYECKOI0 OKHMJIAHUSA, B TOM YMCJIE B 3aJa4ax M3 IOBCEJHECBHOM KU3HU.
MaremaTudeckoe OXHIaHWEe OWHAPHOW CIIydallHOW BENWYMHBL. MaTemaTH4ecKoe
O0XXUJAHUE CYMMBl CIy4alHbIX BEJIMYMH. Marematnuyeckoe OXUJaHUuE U
JUCIIepCUs TEOMETPUYECKOTO 1 OMHOMUAIBLHOTO paclpeeIeHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, NPUPOJE U OOIIECTBE.
Bb1600pouHbIil METO UCCIEAOBAHUM.

[Ipumepsl HENPEPBIBHBIX CIyYallHbIX BeMW4YuH. [lOHATHE O MJIOTHOCTH
pacnpeneneHus. 3aqauu, NPUBOISAIINE K HOPMAIIBHOMY pacripenesieHuto. [lonsarue
0 HOPMAJIBHOM PacCIpeeICHUN.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YHAIOIIErOCsl KaK aKTUBHOT'O
U OTBETCTBEHHOTO WJIE€HAa PpOCCHICKOro o0O0IlecTBa, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHM C HX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MAaTeMaTUYECKOU IITKOJIBI,
K HCIIOJIb30BAHUIO ATUX JOCTHKEHHH B APYTUX HAyKax, TEXHOJOTHSX, chepax

HKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUS:
OCO3HAHHEM JTYXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUSA B
WHTEpECcax 370pOBOTO M 0e30macHOro o0pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHITHH U

OT/ABIXA, peryisipHas buznyeckas aKTUBHOCTH); bu3IIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYAOJIO0US; UHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymieit npodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHICCKUX 3a7a4 MAaTeMAaTHUECKON HAIIPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhl, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIIECCOB Ha COCTOSHUE TPUPOIHON U COIMAIBLHOM
Cpenpl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX MpolJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWW JUIsl pElIeHUs 3ajaad B
00JIaCTH  OKpY’)KArOIICH cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUM JIJIST OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTUKW, TMOHUMaHHUEM
MaTEMaTUYCCKOM HayKu Kak c(epbl 4YelIOBEYECKOH JIeATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PA3BUTHS I[MBWIM3AIMU; OBJIAJCHHEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOW KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yNIbTaThl OCBOCHHUS IMPOTPaMMBI Y4eOHOTO IpeaMera
«MatemMaTHKa XapaKTepHU3yIOTCS OBIIJICHUEM YHHUBEPCATBHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAILHBIMU — KOMMYHUKAMUBHLIMU
OeticmeusMU, YHUBEPCATbHBIMU PeSYISMUBHbIMU OeUCMBULMU.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOUECCO8 00YYAIOWUXCs  (0C80eHUe
Memo0o8  NO3HAHUSL  OKPYJcalowe20  Mupa;,  NpumMeHenue  J102U4ecKux,
Uccie008amenbCKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHIECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATh, (OPMYTUPOBATH ¥  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSMBIE U OT TMPOTHUBHOIO), BEICTPAWBATh apTyMEHTAIIUIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIITAHUPOBAHHBIH HKCHEPHUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIHPOBATh 0OOOIIEHNS U BBIBOJBI 110 pE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeHUUUTH UHDOPMALUU, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTypUpPOBaTh MHGOPMAIUIO, PEACTABIATH €€ B pasiuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHuxamuenvle  Oelicmeus, — obecneuusarom

cpopmMupoeanHoCcmes CoOYyUaIbHbIX HABLIKOE 00YU4aAIOUUXCAL.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBAThH IOJYyUYEHHBIA PE3yJIbTAaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE HA MTOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOICTBO MO3UIMMA; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3aa4; IPUHUMATD I1CJIb
COBMECTHOM JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JTOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFOICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KadeCTBO CBOETO BKJIaJa B OOIIMUA TPOAYKT IO KPUTEPHUSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvlie  pezynamusnvle  Oelicmeusl, obecneuusaiom

dopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:

COCTAaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3aJ1aui, BHIOUPATh CIIOCOO pEIIeHUs C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO03HABaTEIbHOW pedlIeKCMH Kak  OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKON 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMAECHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTWKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh  TOHATUSAMHU:  CpeaHee  apudMeThyeckoe,  MeIHUaHa,
HanOoJibIliee, HAMMEHbIIIee 3HAYEHUE, pa3MaX MacCUBa YUCIIOBBIX JIAHHBIX.

OniepupoBaTh TMOHATUSIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U CiIydyalHOE
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HMCXOJ) CIy4aifHOTO OIBITa;
HAXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXKHBIMU CITyYaHBIMU COOBITHUSMH,
HaxXOJIUTh W CPaBHUBATH BEPOSTHOCTH COOBITUH B M3YYEHHBIX CIIy4yalHBIX
AKCIIEPUMEHTAX.

Haxomute u ¢dopmynupoBath COOBITUS: TEpPECEUYCHHE U OOBEIUHCHHE
JAaHHBIX  COOBITUH, COOBITHE, TMPOTUBOMNOJIOXHOE JAHHOMY  COOBITHIO;
MOJIb30BaThCsl AUarpaMmamMu Jisiepa U GopMyJoil CIoKeHUS BEPOSITHOCTEW TpH
peuieHny 3aaad.

OnepupoBaTh MOHATUSIMU: YCJIOBHAsl BEPOATHOCTh, HE3aBUCHMbIE COOBITHS;
HaXOJIUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUJa YMHOXKEHHS, C MOMOIIBIO J€pEBa
CIy4alHOTO OIBITA.

[TpumeHnsaTh KOMOMHATOPHOE TPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHSATUSAMH: HCHBITAHUE, HE3aBUCHMBIE HCIBITAHUS, CEpUs
UCIIBITAHUM, yCleX MW HeyJdadya; HaXOAUTh BEPOSTHOCTH COOBITUN B CEpHUH
HE3aBHCHMBIX HCIIBITAHUHN IO IEPBOTO YCIe€Xa; HAXOUTh BEPOSTHOCTH COOBITUH B
cepuu ucnbITaHui bepryiu.

OnepupoBaTh  MOHATUSIMU:  CiIy4yailHass  BEJIIMYMHA,  paclpelesieHue
BEPOSATHOCTEM, UArPaMMa PacCIpeIeIICHU.

11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUH  CIy4yalHOW  BEJIMYMHBI MO
pacnpeeseHUIO WM C MIOMOIIBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OXKUJAHUS; IPUBOAUTH IPUMEPHI,
KaK MPUMEHAETCS MATEMATHUYECKOE OXKHUJAHUE CIYyYallHOM BEJIMYMHBI HAXOJIHUTh
MAaTEMATHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencTaBieHne 0 3aK0HE OOJBIINX YHUCEIL.

NmeTs npencraBneHne 0 HOPMAJIbHOM PACIIPEICICHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaunmenoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bceero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATEIIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITy4aiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMHU 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ, COOBITHSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa IOK
ya » QOPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHUIA
bu6mmoreka [JOK
S DIEMEHTLI KOMOMHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 CepuH ociIe10BaTEIbHBIX UCIIBITAHUHI 3 1 bubmnorexa [JOK
p a https://m.edsoo.ru/e0b7b0f1
7 CnyyaliHble BEJTUYUHEI U pACIIPENSICHUS 6 bubmorexa LIOK
i pactipen https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 I 5 2
O00011IeHNE U CUCTEMATH3ALMS 3HAHUN httos://m.edsoo.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 MaremaTi4yecKoe 0KUAaHUE CITy4alHON 4 bubnuoreka [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucnepcus U CTaHAAPTHOE OTKIIOHEHNE 4 1 bubnuoreka [JOK
CIIy4aiHOU BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3axon bompuImX Hmcen 3 1 https://m.edsoo.ru/5fbc5dcl
HenpepbiBHBIE CiTydaliHbIEC BETMYHHBI bubnuoreka [IOK
4 2
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> HopmanbHoe pacnpeaeseiis 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHUE, 0600IICHNE 1 19 5 bubnuoreka [JOK
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A bp
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoThI padoTsbI
pecypcsl
1 [IpencraBnenue naHHBIX C 1 bubnuorexa [JOK
TTOMOTIIBIO TAOJIUIT U TUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MearaHa, HanOoJbIee 1
2 HaVMEHbIIIee 3HAYEHUS, pa3Max 1 bubmorexa LOK
- P ’ https://m.edsoo.ru/dd00738d
JTUCTIEPCHS, CTAaHIapTHOE
OTKJIOHCHHE YHCITIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HauOoJIbIlIee U
3 HaUMEHBIIIEe 3HAYEHUS, pa3Max 1 bubmmorexa [JOK
- P ’ https://m.eds00.ru/98645f6¢
JTUCTIEPCHS, CTAaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HauOoJIbIIee U
4 HaUMEHBIIIEE 3HAYEHHS, pa3Max 1 bubmorexa [JOK
- P ’ https://m.edso00.ru/7c9033a8
JHCTIEpCHsi, CTAaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyyaitHbie SKCIIEPUMEHTHI
5 (OTBITHI) U Cy4alHbIE COOBITHS 1 bubmmorexa [JOK
e ) https://m.edso0.ru/347¢1b78
DneMeHTapHbIe COOBITHS (MCXOIbI)
6 BeposTHOCTE ciTy4yalfHOrO COOBITHS 1 buGmnorexa [JOK
p i ’ https://m.edso00.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH

BeposiTHOCTB CcilyualiHOTO COOBITHSI.

bubmmoreka [{OK

;
[TpakTaeckas padbora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSMU:

3 nepeceyeHue, 00beIMHEHNE bubnnorexa [JOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC https://m.edso0.ru/221c622b
coObIThs. [lnarpamMmmer Ditniepa
Omneparuu HaJ, COOBITHSMMU:

9 nepeceyeHmne, 00beTMHEHNE bubnuoreka [IOK
COOBITHH, TIPOTHUBOIIOJIOKHBIE https://m.edsoo.ru/cc10cle?
coObIThs. [lnarpamMmmer Ditniepa

10 dopmyra coKeHUsT BEPOSITHOCTEH bubmorexa [IOK

pMY P https://m.edso0.ru/3057365d
VYcnoBHas BEpOSTHOCTb.
11 YMHOXEeHHE BeposaTHOCTEH. JlepeBo bubmorera [JOK
N p PP https://m.eds00.ru/9a408d25
CITy4aifHOTO AKCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTb.
12 YMHOXeHue BepoaTHocTel. JlepeBo bubmorera [JOK
. P s https://m.edsoo.ru/b1e76d3a
CIIy4aifHOTO AKCIEPUMEHTA
VYciaoBHas BEpOSTHOCTD.
13 YMHOXeHue BepoaTHoCTel. JlepeBo bubmmorexa [JOK
N p ek https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO HKCIIEPUMEHTA
14 ®dopmyiia MoJHON BEPOATHOCTH bubmmorexa [TOK
pMy P https://m.edso0.ru/15941bec
15 dopmyrna MOIHONW BEPOATHOCTH Bubmmorexa LIOK

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmyra MOJTHOW BEPOSATHOCTH. bubmmoreka [IOK
HezaBucumsie coObITHSA https://m.edsoo.ru/e3dd5ac9
bubnuorexa [JOK
17 Konrpossras padora https://m.edsm])_.[ ru/29dc6ch9
18 KombOunaTopHoe rnpaBuiio bubnuorexa [JOK
YMHOKEHUS https://m.edso0.ru/2270cf70
bubnnorexa [JOK
19 HepecTaroBKit it paKTopHa https:// m.edsol_.[ ru/d58ce6d1
. bubnuorexa [JOK
20 Hueno coteranit https://m.edsogru/7904dfb0
21 Tpeyronbnauk ITackamsa. @opmyna bubnuoreka [IOK
6unoma Hrrotona https://m.edsoo.ru/fa47998f
buHapHbIil cirydaiiHbIN OTIBIT
22| Hommmernie snmranns Ceprs Brintonera LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUHN 10
MIepBOro ycrexa
23 Cepusi HE3aBUCUMBIX UCITBITAHUIA bubnuoreka [JOK
bepnymin https://m.edso0.ru/e9572a68
Cepust HE3aBUCUMBIX UCIIBITAHUMN.
24 [IpakTrueckas padoTa ¢ bubnunoreka [JOK
HCTOJIb30BAHUEM 3JIEKTPOHHBIX https://m.edsoo.ru/f4al5al14
Ta0IuIL
. bubnuoreka [JOK
25 Cysaiias BETUIHHA https://m.edso<])_.[ ru/639be9aa
26 Pacrnipenenenue BeposiTHOCTEN. bubnuoreka [IOK
Juarpamma pacrpeneseHus https://m.edso0.ru/6dc7ff39
27 Cymma 1 npousBeicHHE bubnuorexa [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIy4alHbIX BEJIMYNH

https://m.edsoo.ru/51b7ed5f

CymMma u npousBeicHHE

bub6mmoreka [{OK

28 1
CIy4alHbIX BEJIMYNH https://m.edsoo.ru/c2757cc3
ITprmMmepsl pacpeneacHuii, B TOM
29 ‘-II/II)CJIG rpeoieT prl)q:cxoe 5 1 bubnmorexa LOK
P https://m.eds00.ru/91e08061
OMHOMHAJILHOE
II e acIpeelICHHI, B TO
30 qI/II)cI/JIIl: IPCI)(IBECTHPII)HSC;IO? I/I/IIH o 1 bubnmorexa [TOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
31 [ToBTOpEeHUE, 0600IIEHNE 1 1 bu6moreka [IOK
CUCTEMATH3AINA 3HAHUH https://m.edsoo.ru/0f4d3cd7
[ToBTOpEeHuE, 0600IIEHNE 1 bu6moreka [IOK
32 N 1
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33 Hrorosas konTpostbHas pabota L https://m.edsoo.ru/a985ae79
[ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK
34 N 1
cUcTeMaTU3alys 3SHaHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/m Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpeHnue, o6o0IICHNE,
CHCTEeMaTH3aI1s 3HAHU.
1 Cny4aliHbI€ OTIBITHI M BEPOSTHOCTH 1 bubmorera [JOK
7 . . https://m.edso00.ru/430d330a
ciydaifHeIx coObrTil. Cepun
HE3aBUCUMBIX HCITBITAHHHA
[ToBTOpenue, 0600IICHNE,
cUCcTEMAaTU3alysI 3HaHUH.
. bu6mmoreka [IOK
2 CrnydaifHble OTIBITHI M BEPOSITHOCTH 1
5 . https://m.edsoo.ru/a573a292
ciryJaiHbIX coObITHil. Cepun
HE3aBUCHUMBIX MCITBITAHUHA
[ToBTOpEeHuE, 0600IICHNE,
CHUCTeMaTH3alys 3HAHHH.
. bu6mmoreka [JOK
3 CrnydaifHple OTIBITHI M BEPOSITHOCTH 1
~ . https://m.edso0.ru/07a5e861
ciydaiiHeix coobrtuil. Cepun
HE3aBUCUMBIX MCITBITAHHUMA
[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTh3alysl 3HAHHH.
4 Cny4aiiHbIe OIBITHI M BEPOSITHOCTH 1 bubmorera [JOK
ya . . p https://m.edsoo.ru/32bc29bf
cinydaifHeix coobrTuil. Cepun
HE3aBUCUMBIX UCIBITAHHUMA
[Tpumepb! mpuMeHeHus
bu6nmoreka [JOK
5 MaTEeMaTUYECKOTO OKUIaHUS 1

(cTpaxoBaHue, JoTepes)

https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MaremaTHu4ueckoe OXKHNJAHUC CYMMBI

bubmuoreka [JOK

6
CIy4alHbIX BEJIMYNH https://m.edsoo.ru/Oadefe9e
MaremaTudecKkoe OKHUJIaHue
7 Te€OMETPUUIECKOT0 1 bubnmorera [TOK
P . https://m.edsoo.ru/20de2fc2
OMHOMMAJIBHOTO pacTIpe/IeICHUI
MaremaTtndeckoe OKHUJIaHue
8 reOMETPUUECKOTO U bubmmorexa [TOK
p . https://m.edso0.ru/17b0e769
OMHOMHUAJIBHOTO paclpeaeIeHHH
9 Jucnepcus u cTaHAapTHOE bubmuorexa [JOK
OTKIJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTaHIapTHOE bubmuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
1 Jlucniepcuu TeOMETPUYECKOTO U bubnuoreka [IOK
OMHOMHAIBHOTO PaCIIpECIICHUS https://m.edsoo.ru/4b5a495e
[IpakTuueckas padoTa ¢
12 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmorexa [OK
p https://m.edsoo.ru/a53cd884
TaOJINILL
13 3aKk0oH OOJIBIIUX YHCEIL. bubmuorexka [JOK
Br100pouHBIi METO T MCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJBIIMX YHCEN. bubnnoreka [JOK
Br100poYHBIi METOT MCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
[IpakTrueckas padoTa c
15 HCITOJIb30BaHUEM DJIEKTPOHHBIX bubmnorexa [IOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0IuIL
bu6mmoreka [JOK
16 n
TOTOBAs KOHTPOITbHAs padoTa https://m.edsoo.ru/7e379f8f
17 IIpumepsl HETpEPBIBHBIX bubnuorexa [IOK

CIIy4aiHbIX BeIUYuH. OyHKIMA

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

IJIOTHOCTU PacIpe/ieNICHuUs.
PaBHOMEpHOE pacnpenesieHue u ero
CBOICTBa

[Tpumepsl HENPEPHIBHBIX
CIy4alHbIX BEIUYUH. OyHKIHS

18 IUIOTHOCTH pacIpeaeeHus bubmorexa HOK
pacnpez ) https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeesieHue U ero
CBOIiCTBa
3agauu, MPUBOIAIINE K
HOPMaJIBHOMY PACIIPEEIICHUIO. bubnuoreka [IOK
19 .
OyYHKIMS ITIOTHOCTH U CBOMCTBA https://m.edso0.ru/97c¢19f59
HOPMAJILHOTO pactpeesieHuUs
[TpakTrueckas padoTa ¢
20 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmmorexa [OK
P https://m.edsoo.ru/1f1f9ad9
TaOJINIL
[ToBTOpEeHME, 0600IIEHNE 1
21 cUCTEMATU3alUs 3HAHUI Eubmaorexa HOK
) https://m.edso0.ru/72953f4c
OmnucarenpHas CTaTUCTHKA
[ToBTOpEeHUE, 0600IICHNE 1
22 cucTeMaTu3aus 3HaHUi Eubmiorexa OK
’ https://m.edsoo.ru/b699ad0c
OmnucarenpHas CTaTUCTHKA
[ToBTOpEeHUE, 0000IICHNE 1
23 cucreMartu3anus 3HaHu. OTbITHI C bubnunoreka [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMU COOBITUSIMH
[ToBTOpEHue, 06001mEeHNE U
24 cucTteMaTu3aius 3HaHui. OTBITHI C bubmuoreka [JOK

PAaBHOBO3MOKHBIMHU
QJICMCHTAapHBIMHA COOBITUSIMHU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEHUe, 0600IICHNE U
CUCTEeMaTU3alrs 3HAHU.
Brrunciienue BepoATHOCTER
COOBITHH ¢ IpUMEHEHHEM (OPMYI U
rpadu4ecKux METOI0B
(koopaMHaTHas npsMasi, 1epeBo,
nuarpaMma Jumepa)

bubmmoreka [{OK
https://m.edsoo.ru/272910f5

26

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.
Brrunciienue BepoaTHOCTER
coObITHI ¢ TpUMeHeHueM GopMy U
rpaduyecKkux MEeToJ0B
(KkoopauHaTHas IpsMasi, JepeBo,
auarpaMma Jumepa)

bu6moreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHuE, 0600IICHNE 1
cUCcTeMAaTH3aIysI 3HaHUH.
Brrunciienue BepoATHOCTEM
coOBITHH ¢ IpMeHEeHneM (hopmysT 1
rpaduuecKux METoJ0B
(koopauHaTHas IpsiMasi, 1epeBo,
nuarpamma Jiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/59641277

28

[ToBTOpEHUE, 0000IICHNE 1
CHCTeMaTH3alys 3HAHUH.
Brruncnenue BeposiTHoCcTEN
COOBITHH ¢ MpUMEHEHHnEM GOopMyI U
rpau4ecKux METOI0B
(xoopauHaTHas MpsMasi, IepeBo,
auarpamma Jitiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpEHue, 0600MmIEeHNE U

bu6nmoreka [JOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

CUCTEMaTU3alrs 3HaHH.
CrnyuaiiHble BEJIMYUHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpEHUe, 0600MIICHNE U

CUCTEMAaTH3aLMs 3HAHUH. bubmmoreka [{OK
30 . 1
CrnyuaiiHple BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeeneHus
[ToBTOpEeHue, 0600IICHNE U
31 CHUCTEeMaTH3alrs 3HaHU. 1 bubmuorexa [JOK
MaremaTtndeckoe OKUIaHue https://m.edsoo.ru/aeal1298c
CIIy4aiHOU BEJIMYHHBI
[ToBTOpEeHUE, 0600IIEHNE 1
32 CHCTEMAaTH3alMs 3HAHUIA. 1 bubmuorexa [JOK
Marematnyeckoe OXKUJaHNUE https://m.edsoo0.ru/640a8ebf
CIIy4aiHOM BEJIMYUHBI
bu6mmoreka [JOK
33 Hroropas koHTpoJIbHAs paboTa 1 htts://m.edsoo.ru/0fd6d597
34 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3alys 3SHaHUH https://m.edso0.ru/5006273e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJabTaTa
6 Teopust BEeposITHOCTEW U CTaTHCTHUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OnepupoBaTh MOHATHSAMH: CpelHee apudMeThyeckoe, MeuaHa,
6.2 HauOoJpIliee, HaAWMEHBIIEE 3HAYCHHWE, pa3Max MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHbBI JKCHEpPUMEHT (OMBIT) U
ClIydJailHO€ COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIA HMCXO.)
6.3 CIlyyallHOrO  OMbITa;  HAaXOAWTb  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CITydalHBIMH COOBITUSMHU, HAXOAUTh U CPAaBHUBATh
BEPOATHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxonute u ¢opmynupoBath cOOBITHS: IEpeceueHre U OObeANHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTHBOIOJIOXHOE JAHHOMY COOBITHIO;
' I0JIb30BaThCA  quarpamMmmamu  Oiiepa U GopMynoil  cioxeHus
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUSMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITUS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJia YMHOMXKEHHS, C
IIOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTb NOHATUAMH: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCIeX U Hey/aya; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
. HE3aBHCHMBIX HCIBITAHUHA 10 IEPBOTO yCIieXa, HaXOJUTh BEPOSTHOCTH
coObITHH B cepuu UcTibITaHuil beprymnnu
6.8 OnepupoBaTb NOHATUSAMHU: CllydailHass BEIWYMHA, paclpeieiieHue

BCpOHTHOCTCfI, AuarpaMma pactupCaciIiCHUA

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM

NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o0mero o0pa3oBaHust
pe3yJibTara
) Teopust BEpOATHOCTEHN U CTATHCTHKA
51 CpaBHHMBATh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  I10
' pacnpeesIeHUIO WK C MOMOUIBIO JHarpaMm
OnepupoBaTh MOHSATHEM MaTEMaTHYECKOIO OKUJAHUS, MPUBOJIUTH
59 MpUMEpPbl  TOTO, Kak TMPUMEHSETCS MaTeMaTU4YecKoe OKHUJaHHe
' CIydallHOM BEJIMYMHBI, HAXOJWUTh MAaTEMaTUYECKOE OXHJaHUE IO
JTAHHOMY pacipeesIEHUIO
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 HNmets npencraBieHre 0 HOpMaIbHOM PaclpeesIeHHN




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KITIACC
IIpoBepsiemMblii 31eMeHT COepPKAHUSA
Kon
6 Teopust BeposSTHOCTEH U CTATUCTUKA
[IpencraBnenne maHHBIX ¢ TMOMOIIbI0 Tabmuin u  guarpamm. CpenHee
6.1 apudmernyeckoe, MenuaHa, HauOosblllee U HaUMEHbIIEEe 3HAYEHHUs, pa3Max,
JCTIEpCHUs U CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyyaiiHple SKCHEpUMEHTHI (OMBITHI) W ClydallHble COOBITHUSA. OJIeMEeHTapHbIE
coOpITHs (WcxoAbl). BeposTHOCTh citydailHOTO COOBITHSA. bBIWM30CTh 4YacTOTHI U
6.2 BEPOSITHOCTH cOOBITUN. CiydaiiHble OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObiTusiMU.  BeposiTHocTH  cOOBITMH B OMBITaX C  PaBHOBO3MOXKHBIMU
3JIEMEHTaPHBIMU COOBITUSIMU
6.3 Onepauuu Haa COOBITUAMU: TepecedyeHue, OOBEAUHEHHE, MPOTHUBOIOIOXKHbBIE
' coObITus. lnarpammel Ditniepa. @opmyra CI0KEHUS BEPOSTHOCTEH
6.4 VcnoBHass BEpPOSITHOCTh. YMHOXXEHUE BEpOsITHOCTEW. JlepeBo  ciydallHOrO
' skcriepuMmenTta. Popmyria MoaHOU BepoaTHOCTH. HezaBucumMble coObITUS
KomOunatopnoe mnpaBmwino ymHoxeHus. IlepectaHoBku u dakropuan. Yucio
6.5
coueranuii. Tpeyronpauk [Tackas. @opmyna bunoma HeroToHa
bunapubelii cnyyaiiHbli ONBIT (MCOBITAHUE), yCHeX M Heydada. HesaBucumbie
6.6 ucnbiTanus. Cepus HE3aBUCUMBIX HCHOBITAaHUM 110 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHyimn
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. J(Marpamma pacrnpeneieHusl.
' [Tpumeps! pactpeaeneHuit, B TOM YHCIIe FeOMETpUIEcKOe U OMHOMHAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
5 Teopus BepossTHOCTEN U CTaTUCTUKA
5.1 UucnoBple XapaKTEPUCTUKHU CIIyYallHbIX BEJIMYMH: MaTeMAaTUYECKOE OXKUIAHUE,




JIICIIEPCHS] U CTAHJApTHOE OTKJIOHEHUE. [IpruMepbl TPUMEHEHUSI MAaTEMATHYECKOTO
O0XUJAHUs, B TOM YHCIEC B 3aJayax W3 IMOBCEAHEBHOW XU3HHU. MaremaTHyecKoe
OXXHJaHue OWHAPHOU CilydallHOW BENMWYMHBL MaTeMaTH4ecKoe OXKHIaHUE CYMMBI
CIIy4alHbIX BEJIWYMH. MaTeMaTH4eCKOe OKUJIAHUE U JHUCIEPCUS T€OMETPUUECKOTO

¥ OMHOMUAJIBHOTO pacipeieeHui

3akoH OOJIBIIMX YHCENT M €ro pojib B Hayke, mpupoje u obmiectBe. BriOopouHbIit

5.2

METOJI UCCIIEIOBAHUN

[IpuMepsl  HeNpepbIBHBIX  CIy4allHBIX BelMWYMH. [loHsATHE O IUIOTHOCTH
5.3 pacnpeneneHus. 3aiadyu, NIPUBOAIINE K HOpMaJIbHOMY pacnperenenuto. [lonstue o

HOPMaJIbHOM pacrpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPAEMOro
TpeOoOBaHUA

IIpoBepsiemblie TpeOGOBaHUS K MPEAMETHBIM Pe3y/JbTATAM O0CBOCHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne MeromaMm JOKAa3aTENbCTB, AITOPUTMAMH PCEIICHHS 3aJ1ad;
yMeHHE (QOpMYyIMpPOBAaTH U ONEPUPOBATh TMOHATUSMU: OIPEIEIICHUE,
aKCHOMa, Teopema, CIIEJACTBUE, CBOWCTBO, NPU3HAK, JI0KAa3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
o0paTHOE€ M NPOTHBOIOJIOXKHOE YTBEP)KJIEHUE, MPUBOJAUTH IMPUMEPHI U
KOHTPIPHUMEDPHI, HUCIIOJIB30BATh METOL MaTeMaTHYECKOU WHIAYKIWH;
MIPOBOAWUTE A0KA3aTCIbHBIC PACCYXIACHUA NPU PEIICHUU 3a/ia4, OLCHUBATH
JIOTHUYECKYI0  IPaBUJIBHOCTh  PACCY)KJICHHW; YMEHHUE  OIEPUPOBAThH
MNOHATUAMU: MHOXKCECTBO, IMOJMHOXCECTBO, OIICpAlMH HAA MHOXCCTBAMMU,
YMCHHE HCII0JIb30BAaTh TeOpeTHKO-MHO)I(eCTBeHHBIﬁ arrmapar ajisd OIucCaHus
peabHBIX MPOIIECCOB W SBIICHUN M NPU PEIICHUH 3ajad, B TOM YHCIE U3
JIPYruX Y4eOHBIX TPEAMETOB; YMEHHE OIICPHPOBATH TOHATHAMH: Tpad,
CBSI3HBIM Tpad, IepeBo, IHKI, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh H
OTNUCBIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMH; WCIIOJB30BaTh rpadbl MpU
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypajJbHOE 4YHCIO, LEI0e 4YHCIIO,
CTEINEHb C LEJIBIM M0Ka3aTesleM, KOPEeHb HAaTypaJbHOW CTENEHHU, CTENEHb C
palMoOHAIBHBIM TIOKa3aTeNleM, CTEHNEeHb C JIeHCTBUTENIBHBIM IIOKA3aTeleM,
jgorapupM umcia, CUHYC, KOCHMHYC W TaHI'€HC IPOM3BOJIBHOIO YHUCIIA,
OCTaTOK M0 MOJYNI0, pPalMOHAIBHOE 4YHCJIO, HPPALMOHAIBHOE YHUCIIO,
MHOYECTBA HaTypaJlbHbIX, LIEJIbIX, PALIHOHAIBHBIX, 1€HICTBUTEIbHBIX YHCEIT;
YMEHHE MHCIIOJIb30BaTh IPHU3HAKM JIEJIMMOCTH, HAUMEHbIIMH OOImMii
JeTUTEeNh W HauMeHblllee oflee KparHoe, anroputM EBkimpa npu
peLIeHUH 3aj]lad; 3HAKOMCTBO C Pa3jIMYHBIMU TMO3ULIUOHHBIMHU CHUCTEMaMH
CUUCIIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAYCHUH U MPpeoOpa3oBaHUs
BBIPQKEHUI cO cTeneHsMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-
pallMOHAIbHBIX  BBIPAKECHMUH;  YMEHHME  OIEpUPOBAaTh  IMOHATUSAMMU:
HOCJIeI0BATeNbHOCTh, apuMeTHyeckass IMporpeccus, TIeoMeTpuyecKas
nporpeccusi, OeCKOHEYHO yObIBarollass TeOMETpUYEcKas MpOrpeccus;
YMEHHME 3aJlaBaTh IIOCJIENI0BAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKyppeHTHBIX (HOPMYJ; yMEHHE ONEpUpOBaTH MOHATUAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSUKEHHBIE KOMIUIEKCHBIE YHCIA, MOJAYJIb U apryMEHT
KOMIUIEKCHOTO ~ yHcha,  ¢GopMa  3aluCHd  KOMIUIEKCHBIX  YHCeIN
(reomerpuueckas, TPUTOHOMETpHUYECKass U anredpanyeckas); yMeETb
MPOU3BOAUTE apu(METHUECKUue ACUCTBUS C KOMIUICKCHBIMH YHCIIAMU;




MIPUBOJUTEH MPUMEPHl MCIOJIb30BAHUS KOMIUIEKCHBIX UHCEN; OIEPUPOBATh
HNOHATHAMM:  Marpuua 2x2  u 3%3,  omnpenenuTenb  MaTpullbl,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMeHHe OInepupoBaTh IOHATHUAMH: paLUOHAIBHBIC, HPPALHOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JOrapu(pMUUYECKHE, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH NOHATUAMU:
TOXKIECTBO, TOXIECTBEHHOE IPEOOpa30OBAHMUE, YPAaBHEHHUE, HEPAaBEHCTBO,
CUCTEMa YPAaBHEHUHW M HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOILIBIO PAa3JIMYHBIX IPUEMOB; pEIIATh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C ITAPaMETPOM; IIPUMEHATHh YPaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI
JUId pelleHHss MaTeMaTHYecKHUX 3a7ad U 3ajad U3 pa3IMuHbBIX oOnacrei
HayK{ U peaNbHOU KU3HU

YMenne omepupoBaTth TOHATHSAMH: (DYHKOHSA, YETHOCTH  (QYHKIUH,
MEPUOANIHOCTh (PYHKIIUHM, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (YHKIUHM, HauOoJjblllee W HauMMEHbLIee 3HAYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHas (DYHKIUS, aCUMOTOTHI rpaduka
GyHKIIMU, TIepBas W BTOpas NMPOW3BOAHAS (YHKIIUH, TEOMETPUYECCKUN |
(U3UYEeCKU  CMBICT  MPOM3BOJHOM, TEpBOOOpa3Has, ONPEACIEHHBIN
UHTETpaj; YMEHHE HaXOAUThb AaCUMIITOTHl Ipaduka (QYHKUUH; YMEHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJECHUS, YACTHOTO U KOMIIO3ULIUU
(hyHKIIMA, HAXOUTh YPaBHEHUE KacaTeIbHOU K rpaduKy QyHKIIMH; YMECHUE
HaXOJUTh IPOU3BOJHBIC AJIEMEHTAPHBIX (YHKLUUH; YMEHHE HCII0JIb30BaTh
IPOM3BOJHYIO JUIl MCCIENOBaHMs (QYHKIMHM, HAaXOAUTh HAWOOJbIINE U
HalMEHbUIME 3HaueHUsl (QYHKUUH; CTPOUTh TI'paUKM MHOIOWIEHOB C
UCMOJIb30BAaHUEM  ammapara MaTeMaTHYecKOro aHaiu3a,; IHPUMEHSTh
IPOM3BOJIHYIO Il HaXOKJIEHHUS HAWIY4IlIEero peuleHHs B HPUKIAJHBIX, B
TOM YHUCJIE COLMATIBHO-?PKOHOMUYECKUX U (PU3NYECKHUX 3aJayax; HaXOIUTh
IUIOIAAM ¥ 00bEMBI (UIyp C MOMOIBIO MHTErpaja; MPUBOAUTh IPUMEPEI
MaTeMaTUYeCKOTO MOJICJIIMPOBAaHUs C IOMOIIBIO U depeHHaTbHbIX
YpPaBHEHUI

YMmeHnue onepupoBarh HNOHATUSAMU: rpaduk QyHKUMU, oOpaTHas QyHKIUS,
KOMIO3UIMsl (YHKUUN, JuHeWHas GyHKOMs, KBaapaTHuHas QyHKIHS,
pauvoHanbHas (QYHKIUS, CTelneHHas (YHKUUSA, TPUTOHOMETPHUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHe (QYHKLUHU, IMOKa3aTelbHas U
jgorapupmuueckast (QYHKIUH; YMEHHE CTPOUTh TIpauKH H3Y4EeHHBIX
(GyHKUUH, BBIIOIHATH peoOpazoBaHus IrpaduKoB (QyHKIMH, HCIIOJIB30BaTh
rpaduKy Ui U3y4E€HUS MPOLECCOB M 3aBUCHMOCTEH, MPU pEIIeHUH 3a7ady
U3 JPYTUX Y4eOHBIX MPEIMETOBM 3a/a4 U3 peabHON KU3HH; BBIPAXXaTh
(dopMynaMu 3aBUCUMOCTH MEXJy BEJIMUYMHAMM; MCIIOJIb30BAaTh CBOMCTBA U
rpaduku (QYHKIMHA A pelieHus ypaBHEHUH, HEPaBEHCTB W 3a/1ad C
napameTpamMi; H300pakaTb Ha KOOPAWHATHON IIJIOCKOCTH MHOXKECTBA
pELIEHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemate TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLEHTHI, JIOJIM M YacTH, Ha JBWXKEHHE, PabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOIH, 3a7a4d U3 O0JIacTU YIpaBJIECHMS JINYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATH BBIPAXKCHUS, YpaBHEHHS, HEPABEHCTBA W HX
CHUCTEMBI II0 YCIOBHIO 3aJadd, HCCIEAOBATh IIOJIy4EHHOE pEIICHHUE U
OLICHMBATh MPaBJIONOJAOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJEINPOBATh
peanbHblE CUTYyallUM Ha SA3bIKE MaTEMaTHK{; COCTABIIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEIOBATh
MOCTPOEHHBIE ~ MOJENM C  HCHOJIb30BAHMEM  ammapara  aiareoOpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBarh MOHATHSAMU: CpelHEe apuPpMETHUecKoe, MeIUaHa,
HauOoJblllee U HAaUMEHbIlIEe 3HAYEHUS, pa3Max, JUCIepCHusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJEKaTb, WHTEPHPETUPOBATH
nHpopmalnio, MpeACTaBICHHYI0 B TaOlMIIaX, Ha Juarpammax, rpadukax,
OTpa)<arollyl0 CBOWCTBA pealibHbIX IMPOILIECCOB U SBIIEHUH; MPEICTaBIATh
WHPOpMAIIUIO C TIOMOMIBI0 TaOMWIT W  JaUarpaMM; HCCIIEI0BaTh
CTaTHUCTUYECKHE JaHHbIE, B TOM 4YHUCJIE€ C NpPUMEHEHUEM TpapUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJICTB; TpadUuecKu HCCIIEeI0BaTh COBMECTHbBIE
HaOJII0IEHUS C TOMOIIBIO TUarpaMM pacCeUBAHUs U IMHEHHON perpeccuu

YMeHue omnepupoBaTh MNOHATUAMH: CIYYallHBIA OMNBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTh CIyYalHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSATHOCTh C WCIIOJIL30BAaHHEM TpapUUECKHMX METOJIOB, HPUMEHSIThH
(GOpMyNBI CIIO)KEHUST W YMHOXKEHHSI BEpPOSTHOCTEH, (QOpMyNy IOIHOM
BeposiTHOCTH, (hopmyny bepHymau, komOuHaTOpHBIE (DAKTBI U (GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CJIydaiiHasi  BEJMYMHA, PACHpPEACICHHE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JUCHEPCUs W CTaHJAPTHOE OTKIOHEHHE
CIIyYailHOH  BEJMYMHBI, (YHKIUU  pACHpEACICHUS U  IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeJIbHOTO U HOPMAJIBHOTO PACHPEICICHHI; YMEHHE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICIICHUN U PEUICHHS 3ajad;
3HAKOMCTBO C TIOHSITHSMH: 3aKOH OOJIBIIMX YHUCEJ, METOJbI BBIOOPOYHBIX
UCCIICIOBAHMIT;, YMEHUE TIPUBOJIUTH IIPUMEPHI MTPOSIBIICHUS 3aKOHA OOJIBIINX
4rcel B MPUPOJHBIX M OOIICCTBEHHBIX SIBJICHUSX, YMEHHE OINEPUPOBATH
NOHSATUSIMA:  COYETAaHWE, T[EePEeCTaHOBKA, YHCIO COYETaHWUW, YHCIIO
nepecTaHoBOK; OuHOM HpIOTOHA; yMeHHWEe NPUMEHATh KOMOHHATOPHBIE
(bakThl W pacCyXIeHUs s pelIeHus 3a7ay; OLEHUBATh BEPOSITHOCTH
pealbHbIX ~ COOBITHI{;  COCTaBISATh  BEPOSITHOCTHYIO  MOJENb U
WHTEPIPETUPOBATH MOTYICHHBIN pe3ylbTaT

YMeHue omnepupoBaTh  NOHATUAMM: TOYKa, MpsAMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEINYMHA YIja, IUIOCKUN yroJl, ABYIPaHHBIN
yroJ, TpEXIPaHHBIM YroJ, CKpelMBaroIIMecs MpsMble, NapauIeIbHOCTh U
NEPNEHIUKYJIIPHOCTD MPSIMBIX U MJIOCKOCTEHN, YIOJl MEXKIY MPSMBIMH, YroJl
MEXAY NPSAMON U IUIOCKOCTBIO, YTOJl MEXY MJIOCKOCTSIMH, PaCCTOSIHUE OT




TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU; YMEHME HCIIOJIb30BaTh IIPM PEUICHUM 3a4ad HM3Yy4CHHbIE
(akThl ¥ TEOpEeMbl IUIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYXKAIOLIEro MHpA; CTPOUTH MATEMAaTUYECKHE MOJEIM C TOMOLIBIO
F€OMETPUYECKUX IIOHATUM M BEIWYMH, pellarb CBS3aHHBIE C HUMH
IIPAKTUYECKUE 3a/1a4U
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YMeHune omnepupoBaTh MOHATHUSAMH: IUIOHIans (GUTYphl, 00BEM QHTYDHI,
MHOTOTPAaHHHK, IPABHIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mTapajuienenure]l, Npu3Ma, NUpaMuia, QuUrypa M TOBEPXHOCTh
BpallleHus, IWIMHIpP, KOHyC, mmap, cdepa, miomanas chepsl, IMII0maIb
MOBEPXHOCTH NHPAMUJbI, TPU3MBI, KOHYCa, LWIHHIpPA, O0BEM Kyoa,
MPSIMOYTOJIBHOTO ~ MapajUieNienunea, MHPAMHUBI, TPU3MBI, [HIHHIPA,
KOHyCa, Imapa, pa3BEPTKa IMMOBEPXHOCTH, CEUCHHS KOHyca W IMJIMHIPA,
nmapajyielbHble OCH  WJIM  OCHOBaHHWIO, CEYEeHWE Iapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IMIMHAPA, KOHyCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (UTYPBI W TIOBEPXHOCTH
BpaIlleHNs], UX CEUYEHHS, B TOM UYHUCIIE C MOMOIIBIO IEKTPOHHBIX CPENICTB;
yYMEHHUE TPHMEHSTh CBOWCTBA T€OMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
(bopMyIHpOBaTH ONpPENENCHNs N3y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3BI O
CBOMCTBaX M NPHU3HAKAX TEOMETpUYECKUX (uryp, 0OOCHOBBIBATHIIIH
OTpoBepraTth MX; YMEHHE TPOBOAWTH Kiaccupukammioo ¢uryp 1o
pa3NMYHBIM [PU3HAKaM, BBINOJHATE HEOOXOANWMBIE IOTOJHHUTEIbHBIC
MOCTPOCHHUS
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YMeHne  onepupoBaTh TOHSATUSIMH:  JBIDKEHHE B  IPOCTPAHCTBE,
napaJiebHBIA TIEPEHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOMO0OMSA, TMOAO0OHBIE GUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W MOJMOOHBIE (DUTYpPBI, B TOM 4YHCJIE B TPUPOJE,
UCKYCCTBE, apXUTEKTYpE; MUCIOIB30BaTh T€OMETPUICCKUE OTHOIICHUS MPH
pelICHUH 3ajay; HaxXOIWTh T'C€OMECTPHUYECKHE BEIMYUHBI (IUIMHA, YTOII,
IUIOINA/b, 00BEM) IPU PELICHUH 3324 U3 JAPYrUX y4COHBIX MPEJAMETOB U U3
peabHOU JKM3HU; YMEHHUE BBIYMCISTH TE€OMETPUUYCCKUAE BEIHMUYUHBI (JUIHHA,
yroJi, IUIONIaab, 00BEM, IUIOIIA[Ab MOBEPXHOCTH), WCIOJb3Ys H3yYCHHBIC
GopMyIBI ¥ METOJbI, B TOM YHCJIE: IUIOIIAhb MMOBEPXHOCTH MUPAMUJIBI,
Opu3Mbl, KOHyca, [WIMHApa, IUlOmans  cdepbl; 00bEM  KyOa,
OPSIMOYTOJIBHOTO — MapajieNenurnena, MTUPaMUIpl, MPU3MBbI, ITHIXHIPA,
KOHYCa, I11apa; yMEHHe HaX0AUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP
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YMmenue ONICpUpPOBATH IOHATHUAMHU: HNPAMOYIOJIbHAd CHCTEMa KOOPAWHAT,
BCKTOpP, KOOpPAWHATBI TOYKH, KOOPAWHATBHI BECKTOPA, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa IO 63.31/Icy,
CKaJIIpHOC TPOU3BCIACHUC, BCKTOPHOC TMPOUZBCACHUC, YIroJd MCKIAY
BCKTOpaMH; YMCHUC UCIIOJIB30BATh BCKTOpHBIﬁ n KOOp,I[PIHElTHLIﬁ METOJ AJIA
peIICHUA T€COMCTPUYCCKHUX 3aJiad U 3aaa4 APYyrux y‘-Ie6HBIX npeaAMCETOB
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YMeHue BBIGI/IpaTB HOI[XOI[}IH_[I/Iﬁ MCTOA IAJid PCHICHUA 3adadu; NIOHUMAHUC




3HaYMMOCTH MAaTEMaTHKH B H3YYEHUU MPHPOTHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SBICHHUM; YMEHHE pAaclO3HABATh IIPOSBICHUE 3aKOHOB
MAaT€MaTUKU B MCKYCCTBE, YMEHUE IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITHI POCCUICKON U MUPOBOW MaTeMAaTHYE€CKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYMCICHUS
1.1 | HarypaneHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YUCE
19 Pannonanbuple uncna. OOBIKHOBEHHBIE M JIECATUYHbIE JPOOH, TPOLIEHTHI,
0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOW creneHu. [leficTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb ¢ palMOHalIbHBIM NoKa3zareneMm. CBoiicTBa
' CTETeHH
15 CuHyc, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 | Jlorapudm uucna. JlecaTHIHBIE U HATYpAIbHBIC JTOTapH(PMBI
JlefictBuTenbHBIC yncaa. AprupMETHYECKUE OTIEPAlUH C JIEHCTBUTEIBHBIMUA YHCIAMHU.
1.7 | IIpuOmmx€HHbIE BBIUMCICHUS, MpaBUia OKPYIJICHUS, MPUKHUIIKA U OLIEHKA pe3ysbTaTa
BBIYMCIIEHUI
1.8 | TIlpeoGpa3oBaHne BEIpAKCHUIMA
1.9 | KowmriuiekcHbie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 | Lensie u 1poOHO-pAlIMOHATIBLHBIC YPAaBHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTpHYEeCKUE YpaBHEHUS
2.4 | Tloka3arenpHble U JOrapu(pPMUUYECKUE YPAaBHEHUS
2.5 | Lemnsie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHalibHBIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUYeCKUEe HEPABEHCTBA
2.8 | TpuroHomerpuyeckue HepaBeHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | VYpaBHeHHs, HEpaBEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 | Martpuia cucTeMbl JMHEHHBIX ypaBHEHUN. OnpeeTuTeNlb MaTPHIIbI
3 OyHKIMH U TpaduKH
31 OyHkIMsA, crnocodbl 3amaHus QyHKIMM. [paduk QyHkinuu. B3aumao oOparHble
' ¢ynkuuu. YérHole n HeuétHble pynkuuu. [lepuoanueckue GyHKIMHA
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHMH QyHkumu. Hymm ¢yHkumn.
3.2 | IlpomexyTKh  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.

MaxkcuMmymbl 1 MUHUMYMBI (pyHKIMH. HanOosnbiee 1 HanMeHblee 3HaYeHHE QyHKIUN




Ha IPOMEXKYTKE

Crenennas (pyHKIMS C HaTypaJbHBIM M IEJIBIM MoKa3aTeneM. EE cBoiicTBan rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0i cTeneHn
3.4 | TpuroHomerpuieckue QyHKIHH, UX CBOMCTBA U IpadrKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadgukoB GpyHKImA. CBOMCTBA (PYHKIIHIA, HETIPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. I[lponszBoaHbIe 3eMeHTapHbIX QYHKIUI
[IpumeHeHnne NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 | oskctpemymbl. HaxoxmeHne HamOONBIIEr0 W HAaWMEHBIIEro 3HA4YeHUs (PYHKIHMM Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammsl Ditniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAILICHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






