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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yue6HOro Kypca «BeposiTHOCTh U CTaTUCTHKa» 6a30BOT0O
ypoBHs 117151 oOyuaroruxest 10 —11 kimacco pazpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JWYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM 1mKoybl. Kypc mpeaHazHadueH njis (GopMUpOBaHMS Yy OO0ydYarOIIUXCS
CTaTUCTUYECKON KYJbTYpbl M TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEU KakK
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIyYalWHBIX COOBITHM, BETUYUH U
npoiieccoB. [lpu m3yueHum Kypca o0OOramarTCsi MPEACTABICHUS YYalluXcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHWE 3HAHUMW, MOJTYYEHHBIX MPHU
M3Yy4YEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBS3X MEK1y HUMH Ha BaKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAOIIETO0 MUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» CPEIHEH IIKOJhI HAa 0a30BOM YpPOBHE BBIICICHBI
CJIEIyIONTME OCHOBHBIE cojiepKaTenabHbie JUHUHU: «CiydailHbie COOBITHS W
BEPOSTHOCTY, «ClydailHbIe BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4YacTp Kypca 3aHUMaeT U3YyUYEHUE TE€OMETPUYECKOr0 H
OMHOMMAJILHOTO PaCIpeIeNICHU M 3HAKOMCTBO C MX HETPEPHIBHBIMH aHAJIOTaMU —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUN «CaydailHble COOBITHS U BEPOSITHOCTHY CIYKUT OCHOBOM
11 OpPMUPOBAHUS TPEJCTABICHUN O pPacHpeiciCHUU BEPOSITHOCTEH MEXIY
3HAYEHUSAMHM CITyYalHbBIX BEJIMUMH, a TAKXKE 3Ta JUHUSA HeoOXoauma Kak 0aza Jjis
M3Y4YEHUS 3aKOHA OOJBINTUX YKceN — (PyHIaMEHTaIbLHOTO 3aK0HA, IEHUCTBYIOIIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyto Gpopmanuzanuio. CaMm 3aK0H



OONBIIMX YWCEN TpemiaracTcss B O3HAKOMUTENBHOW (opMe ¢ MUHUMAIHHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMaliu3Ma.

TeMbl, CBsi3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMH  BEJIUYMHAMH,
aKIIEHTUPYIOT BHHMAaHHME IIKOJIHLHUKOB Ha OMHCAaHUU M HM3YYEHHM CIyYalHbIX
SBJICHMI C MOMOIIBbIO HENMpepbIBHBIX (PyHKIUN. OCHOBHOE BHUMAaHUE YJENsETCS
MOKA3aTeIbHOMY U HOPMAJIbHOMY pacHpeieieHUsIM, MPU ATOM MPEANOaaracTcs
03HAKOMHUTEIHHOE U3yUeHHE MaTepralia 6e3 T0Ka3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YUYCHHUC KypcCa «BepOHTHOCTB M CTaTUCTHKa» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJJa O6y“IGHI/ISI, Bcero 68 qu6HBIX qacCoB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEPOATHOCTH cOObITHI. CiryyaliHbIE OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITUsAIMU.  BeposTHocTH  CcOOBITUH B ONBITaX € PaBHOBO3MOXKHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

Komb6unaropnoe npaBusio ymHoxeHus. [lepectanoBku u axtopuan. Yucio
coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciy4aiiHbIl OMBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIn.

CnyuaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEpUCTUKUA  CIyYalHBIX BEJIMYMH: MaTEMaTHYECKOE
OXXUJAHUE, JUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. lIpumepsl mNpuUMEeHEeHUs
MAaTEMATHYECKOT0 OXXHUIAHUS, B TOM YHUCJIE B 33Ja4ax U3 IOBCEIHEBHOW YKU3HU.
Marematnyeckoe OxugaHue OWHAPHOW CIIy4dallHOUM BeNIWYWHBI. MaTemMaTtudeckoe
0’XKMJAHUE CYyMMBbI CITy4alHbIX BEJIMYMH. MaTeMaTuueCcKoe 0KUIAHUE U JUCTIEPCUS
reOMETPUYECKOT0 1 OMHOMHUAJILHOTO pacipeieICHU .

3akoH OOJBIIMX 4YHCE M €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br160opouHbIil METOT MCCTIEAOBAHMI.

[IpuMepbl HENpEpbIBHBIX CiydaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PaCIIpEEICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U ACATCIBHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM Pa3IndHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATEITEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BaATh CYNIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpeNeNICHUs]  TMOHSATUH; yCTaHABJIMBaTh CYIIECTBEHHBIH  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU J1J1s1 BBISIBJICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJBI TIO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYHuuseepcanvuvie KOMMYHUKamu@Hble Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBUH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Vrueepcanvuvle pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BHIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpPMAITIH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAaHMS
COBEpUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yiabTaTa
peleHns MaTeEMaTUIECKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTB IIPY PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHUE pe3yJbTaTra LEId U YCIOBUSM, OOBSACHATH
IIPUYUHBI JTOCTHKEHMSI WIM HENOCTHKECHUS PE3yJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KJIACC

Yurarh U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OmneprpoBaTh NOHATUSMU: CpeAHee apuMeTndecKoe, Meinana, HauoobIIee,
HauMEHBbIIIee 3HAUYEHUE, PA3Max MacCUBa YUCIIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIyHYaWHBIM SKCIEPUMEHT (OIBIT) U CiIydyailHOe
COOBITHE, DIIEMEHTAapHOE COOBITHE (IJIEMEHTAPHBIM HMCXO0J) CIy4allHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYallHBIMH COOBITHSIMU,
HaXOAWThb W CpaBHUBATh BEPOSTHOCTU COOBITHI B H3YUYCHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMympoBath COOBITHS: NTepeceueHre U 00bEANHEHNE TaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (popMyJIoi ClI0KEHUsS] BEPOATHOCTEN IPHU PELICHUH 3a/ay.

OnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTh, HE3aBHCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUSA, C IIOMOIIBIO JIepeBa
CJIy4alHOT'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHIBITAHUE, HE3ABUCUMBIE WCIIBITAHUS, CEPUS
UCIBITAaHUHM, yclexX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOTO yCIeXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIn.

OnepupoBaTh  NOHATHUSMH:  CIy4YadHas  BEJIIMYMHA,  PaCIpEleTICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAUYEHUM  CIy4YallHOM  BEJIWYMHBI IO
pacnpeeNeHUIO UM C IOMOIIBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATHYECKOTO OXKUIAHUS;, TPUBOJIUTH IIPUMEPHI,
KaK MPUMEHSETCS MaTEeMaTUYECKOE OXHUAAHUE CIyYalHOW BEIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PaCIpPEICIICHUIO.

HMeTh npeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTh npencTaBiaeHrue 0 HOPMAJIbHOM PACTIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanue pa3aejioB U TeM nmudpoBbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [IpencrapieHue JaHHBIX U OMUCATEIbHAS 4 bu6nunorexa LIOK
CTaTUCTHUKA https://m.edsoo.ru/e0b7b0f1
CryyaiiHble ONBITHI U CITyYaiiHble COOBITHS,
2 OITBITHI C PABHOBO3MOKHBIMHU 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU UCXOJaMU
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [IOK
BEpPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCT, ASPEBO
4 CITy4aitHOTO (I))nblTa do I\I; ia MIOJTHOM 6 bubmmorexa [IOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
5 9 0 4
JICMCHTRL KOMOUHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa LOK
p A https://m.edso0o.ru/e0b7b0f1
7 CryuaiiHple BEIMYUHEI U pacIpeacIcHUs 6 buomorexa HOK
y pacripen https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 00606 5 5 2
ODTICHHE 1 CHCTEMATHSAHA SHARHMH https://m.edso0o.ru/e0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 MaremaTuyecKkoe OKUJIaHUE CITy4YailiHOM 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5tbeSdcl
) Hucnepcust u cTaHAapTHOE OTKJIIOHEHHE 4 1 bubmmoreka [JOK
CIIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
3 3 0 3 1
AROH DOIGIIHIR AHeet https://m.edsoo.ru/5fbeSdcl
4 HenpepriBHbIE cily4aliHble BETUYHHbI ) Bu6mmoreka [JOK
(pacnpenenenust) https://m.edsoo.ru/5fbe5dcl
bubnmnorexa LIOK
5 H 2 1
OPMAIILHOC pacpeiIeCHuA https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, o6odIIeHNE 1 bu6nmorexa LIOK
6 . 19 2
CHCTEMATHU3alNs 3HAHUN https://m.edsoo.ru/5tbeSdcl
OBHLIEE KOJIMYECTBO YACOB I10 34 5 3

ITPOTPAMME



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 IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpencraBnenne naHHBIX C 1 bubnmnoreka [JOK
MTOMOIIBIO TaOJUI] ¥ TUarpamMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbllee U
2 HaMMeHbIIIee 3HAUEHHA, pa3Max 1 bubnnorexa LIOK
P ’ https://m.edsoo.ru/dd00738d
JMCTIEpCHsi, CTAaHJIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIllee U
3 HauMeEHbIIIee 3HAaUECHHS, pa3Max 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/98645f6¢
JUCIIEPCHS], CTAHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIlee U
4 HauMeEHbIIIEe 3HAaUEHHUS, pa3Max 1 bubmnorexa [IOK
-P ’ https://m.edsoo.ru/7¢9033a8
JUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB
Crny4daiiHble SKCTIEpUMEHTHI
5 (OTIBITHI) U CITyYaiHbIE COOBITHSI. 1 bubnmnoreka [JOK

DneMeHTapHbIe COOBITHS
(ucxommr)

https://m.edsoo.ru/347¢1b78



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

BeposiTHOCTB cityyaliHOTO
coObITHs. BeposTHOCTH COOBITHIA

bubmuorexa [JOK

6 B OIIBITaxX C PABHOBO3MOHBIMHU https://m.edsoo.ru/64d75244
AJIEMEHTAaPHBIMU COOBITUAMU

. BeposiTHOCTSB citydaiiHOro bubmumorexa [IOK
coObiTHs. [IpakTuueckas padora https://m.edsoo.ru/5e8fa9%4a
Onepanuu Hag COOBITUSAMMU:

2 nepeceyeHue, 00beAMHEHNE bubnuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221¢622b
coObITHs. [lnarpammsl Ditnepa
Onepanuu Hag COOBITHSAMMU:

9 nepeceyeHune, 00beAMHEHNE bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammel Ditnepa

10 dopmyna coKeHus bubnuoreka [IOK
BEPOSATHOCTEN https://m.edsoo.ru/3057365d
VYcnoBHas BEPOSITHOCT.

1 YMHOXEHUE BEPOSITHOCTEH. bubnnorexka [JOK
epeso cinydaitHOTO https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

12 YMHOKEHUE BEPOATHOCTEM. bubnuotexa [JOK
JepeBo cinydaitHOTO https://m.edsoo.ru/ble76d3a
9KCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

13 YMHOKEHUE BEPOATHOCTEM. bubnuorexa [JOK

epeBo ciaydaitHOTO
JKCIepPUMEHTA

https://m.eds00.ru/47fb6b1 1



https://m.edsoo.ru/64d75244
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

bubmuorexa [JOK

14 Dopyiia HOHOI BEPOSTHOCTH https://m.edsoo.ru/15941bec
15 dopmyiia MOJTHON BEPOATHOCTH bubmorexa LHOK
https://m.edsoo.ru/a9ec13c8
16 dopMyia MOJTHON BEPOSATHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmumoreka [IOK
17 Kontponkras padora https://m.edsogru/29dc6cb9
18 Komb6unaropHoe npaBuio bubnuorexa [JOK
YMHOKEHHUS https://m.edso0.1u/2270cf70
bubnnorexa [HOK
19 Hepecrarosici u paxropuan https://m.edsoclfru/dS 8cebdl
. bubnuorexa [JOK
20 Huero coderarit https://m.edsocl)_.lru/7904dfb0
)1 Tpeyronpuuk Iackansa. @opmyna bubnnoreka [JOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHsIii CIy4alHBIN OIBIT
UCIIBITaHUE), YCIIEX U HeyIava.
22 %‘IGSaBI/ICI/IMI))Ie};ICHBITaHI/IS}I].H Cepus bubmmorexa [OK
. https://m.edsoo.ru/2e112368
HE3aBUCHUMBIX UCTIBITAHUN JI0
MEpPBOTo ycrnexa
7 Cepus HE3aBUCUMBIX UCTIBITAHUMA bubnmoreka [JOK
bepnynnu https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 [IpakTryeckas pabora c bubnuorexa [IOK

WCIIOJIb30BAHUEM JICKTPOHHBIX
TalJIHI]

https://m.edsoo.ru/f4al5al4



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
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

bubmuorexa [JOK

25 C i e 1
FYHaHHA BEITIHA https://m.edsoo.ru/639be%aa
26 Pacnipenenenue BepoATHOCTEN. | bubnmoreka [JOK
Juarpamma pacnpenesieHus https://m.edsoo.ru/6dc7ff39
7 CyMMa U nipou3Be/ieHHE 1 bubnunoreka HOK
CIIy4alHBbIX BEJINYUH https://m.edsoo.ru/51b7ed5f
73 CymMmma u mpou3BeIeHUE 1 bubnunoreka [HOK
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/c2757cc3
[Ipumepsl pactipenesieHuid, B TOM
PHMEPBI pactipel bu6mmorexa [IOK
29 YHUCJIE TEOMETPUYECKOE U 1
https://m.eds00.ru/91e08061
OMHOMHAIIBHOE
ITpnMepsl pactipeieneHuii, B TOM
30 ‘-II/II)CJIG feo::eT IE‘ICCKOG u 1 bubmorexa HOK
P https://m.edsoo.ru/5affOSF
OMHOMHAIIBHOE
31 [ToBTOpenue, 0600IIEHNE U | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
1 IToBTOpenue, 00o01IEHNE U | bubmmorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33 14 0 1
TOTOBAN KOHIPOILHAT pabota https://m.edsoo.ru/a985ae79
14 IToBTOpenue, 00o0IIEHNE U | bubmmorexa [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 14

I[MTPOT'PAMME



https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
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
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https://m.edsoo.ru/1ddca5e0

11 KJIACC

CiyyaliHbI€ OIBITHI U
BEPOSITHOCTH CITyYalHBIX

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Konrpoanneie  IpaxTuteckue fI[Sy‘ICHPIH :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypeni
[ToBTOpEeHmE, 0600IICHUE,
cucTeMaTu3alus 3HaHUM.
City4aitHbI€ ONIBITHI U | bubnnorexa [JOK
BEPOSITHOCTH CITy4YalHBIX https://m.edsoo.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEeHME, 0000IICHUE,
CcHUCTeMaTU3als 3HaHU.

) Ciy4aifHbI€ OTIBITHI U | bubnnorexa [JOK
BEPOSITHOCTH CITy4YalHBIX https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HACTIBITAHU N
[ToBTOpenue, o6odIIEHNE,
cHUCTeMaTU3alus 3HaHW.

3 Ciy4aifHbI€ OTIBITHI U | bubmuoreka [IOK
BEPOSITHOCTH CITy4YalHBIX https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N
[ToBTOpenme, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHUH. | but6mmoreka [IOK

https://m.edsoo.ru/32bc29bf



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

coObITuit. Cepun HE3aBUCUMBIX

WCTIBITAHUI
IIpumepsl npuMEHEHUS
5 M:TCM?E“I/I‘-IGIZ:KOI‘O OXKUJIaHUS bubmorexa HOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MareMmaTuueckoe OKHIaHue bubmuorexa [IOK
CYMMBbI CITy4YailHbIX BEIUYUH https://m.edsoo.ru/0adefe9e
Marematuueckoe OKuaaHue

bubnunoreka LIOK
7 reOMETPUYECKOT0 U
. https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeaeICHUM
MaremaTH4eCcKOe OKHUIaHUE
bubnunoreka LIOK
8 FEOMETPUUECKOT0 U
. https://m.edsoo.ru/17b0e769
OMHOMHAIBPHOTO pacIpeaeICHUM

9 Jucnepcus u ctanaapTHoOE bubnuoreka [IOK
OTKJIOHECHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubmmnoreka HOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6

1 Jucnepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAITBHOTO PACIIPEICIICHHS https://m.edsoo.ru/4b5a495¢
[IpakTuueckas pabora c

12 HCITOJTb30BAHUEM JJICKTPOHHBIX bubmorexa HOK

p https://m.edsoo.ru/a53cd884
Ta0JIUII
3aK0H OOJIBIITNX YUCE.
13 Br106opounsblil MeToq bubnnorexa [IOK
p . https://m.edsoo.ru/94ddc34a
HCCIIeIOBAaHUI
3aK0H OOJIBIITNX YUCE.
. bubnuotexa [JOK
14 Br16opounslii MmeTox

HUCCIIENOBaHUN

https://m.edsoo.ru/cf23b369



https://m.edsoo.ru/ea27084d
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

[IpakTuueckas pabora c

bubnunoreka LIOK

15 HUCHOJIL30BAHUEM DJIEKTPOHHBIX
P https://m.edsoo.ru/6¢cl1dl1a6
Ta0JIUIL
bubnunoreka LIOK
16 Hrorosas xouTpoabHas padora
p p https://m.edsoo.ru/7e379{8f
[IpumMepst HETTPEPHIBHBIX
CIIyYalHbIX BENUYUH. OyHKIUSA
17 IUIOTHOCTH pacHpeieIeHns buGnuorexa [IOK
pactpent ' https://m.edso0o.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
[IpumMepst HETTPEPBHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUS
18 IUIOTHOCTH pacIpencicHus buGnuorexa LIOK
pactipent ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
3amauu, TpUBOISIINE K
19 HOPMAJIBHOMY PACIIPEEIICHHUIO. bubmmnoreka HOK
DyHKIMSA INIOTHOCTUA U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAaJIbHOTO pacipeieseHus
[IpakTuueckas pabora c
20 HCIIOIB30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/1f1f9ad9
Ta0JIUIL
[ToBTOpenwue, 0600IIEHNE 1
21 cUCTeMaTH3alus 3HaHUH buGnnorexa [IOK
' https://m.edso00.1ru/72953f4c
OrmnucarenbHas CTaTUCTHAKA
[ToBTOpeHnue, 0600IIeHNE U
. bubmuoreka [{OK
22 cucTeMaTu3alus 3HaHuH.

OnucarenpHas CTATUCTHUKA

https://m.edsoo.ru/b699ad0c



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
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[ToBTOpeHue, 0600IICHNE 1
cucreMaTu3anus 3HaHUH. OIBITHI
C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHnue, 0600IICHNE 1
cucreMatru3sanus sHaHui. OmBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

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

25

26

27

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHH.
Brruncinenue BepossTHOCTEM
COOBITHIA ¢ IpUMEHEHUEM (opMyIT
U rpaduIecKuX METOI0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpenue, o6odIIEHNE 1
CUCTeMaTH3aIlHs 3HAaHUH.
Brruncnenue BepostHocTeH
coOBITHI ¢ MpUMEHEHHEM (OpMYIT
U TpadUIeCcKX METOIOB
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUi.
Brruncnenue BepostHocTel
cOOBITHI ¢ IpUMEHEHUEM (opMyIT
U rpaduYecKuX METOI0B
(koopauHaTHas MpsiMas, 1epeBo,
nuarpamma Jusepa)

bubnunoreka LIOK
https://m.edsoo0.ru/272910f5

bu6nmorexa LIOK
https://m.edsoo.ru/dc9ad6ca

bubnmnoreka LIOK
https://m.eds00.ru/59641277



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3al¥sl 3HAaHUH.
Brrunciienue BeposTHOCTEM

28 COOBITUH ¢ TpUMEHEHUEM (HOpMYJT 1 bubmmorexa [IOK
https://m.edsoo.ru/e71debed

U TpapiIecKuX METO0B
(koopauHaTHas npsMas, 1epeBo,
quarpamma Oiliiepa)
[ToBTOpEHHME, 0000IICHUE 1

29 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubnuoreka [{OK
Ciyualinple BEJTMYHHBI U https://m.edsoo.ru/00b2efb3
pacripeaeseHus
[ToBTOpEHME, 0000IICHUE 1

30 CHCTEMAaTU3alMsl 3HaHUH. 1 bubnunoreka LIOK
CiydaiiHble BETMYUHBI U https://m.edsoo.ru/1¢cc2df8f
pacipeneneHus
[ToBTOpenue, o6odIIEHNE 1

31 cUcTEeMaTU3alus 3HaHUM. | bubmmnoreka HOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/aeal298c
CIIy4allHO! BEIUYMHBI
[ToBTOpenue, o6odIIeHNE 1

1 CcHUCTeMaTU3alus 3HaHH. | bubmuorexa [IOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/640a8ebf
CIIy4allHO! BEIUYMHBI

but6mmorekxa [IOK

33 Hrorosas kKoHTpoJIbHAs paboTa 1 hitps-//m.cdsoo.ru/0fd6d597

34 [ToBTOpenwue, 0600IIEHNE 1 | but6mmoreka [IOK
CHCTEMAaTHU3ALMS 3HAHU N https://m.eds00.ru/5006273¢

OBHIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME



https://m.edsoo.ru/e71debe4
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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
6 Teopus BeposAsTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIMIBI U TUATPAMMBI
OnepupoBaTh MOHATHAMHU: CpedHee apudMeTHUecKoe, MeanuaHa,
6.2 HauOoJiplllee, HaMMEHbIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSAMU: CIy4YalHBIA OKCIEPUMEHT (OMBIT) H
cilydaiiHoe coObITHE, 3JIEMEHTapHOe COOBITHE (3JIEMEHTApHbIM MCXO0N)
6.3 CIIy4alHOrO  OIbITa; HAaXOAUThb BEPOSTHOCTU B  OMNBITaX C
PaBHOBO3MOXHBIMH CITyYalHBIMHM COOBITUSMU, HAXOJUTh U CPABHUBATh
BEPOATHOCTH COOBITHI B U3yUEHHBIX CIIy4alHbBIX SKCIEPUMEHTAX
Haxoauts u gopMynupoBaTh COOBITHS: NEpeceUeHUE U O0ObETUHEHHE
64 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JMarpamMmamu Oiinepa U QOpMyJOM  ClIOXKEHUS
BEPOATHOCTEN IIPH PEIICHNUH 33]a4
OnepupoBaTh TOHATUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOUTH BEPOSTHOCTU C MOMOIIBIO TPaBUia YMHOKEHUS, C
IIOMOUIBIO A€PEBA CIyYallHOTO OIIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPH PEIICHUH 3a]1a4
OnepupoBaTh TMOHATHUSMH: HCIBITAHUE, HE3aBHCUMBIE MCIIBITAHMUS,
6.7 cepus UCIBITAaHUM, YCIIeX U Hey/Jaua; HaXOAUTh BEPOSATHOCTH COOBITUI
' B CEpUM HE3aBHCHMBIX HCHBITAHUN /0 MEpPBOro Yyclexa, HaXOAUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHUN beprymum
63 OnepupoBaTh MNOHATUSAMU: CllydaiiHas BEIUYMHA, pACIpPENEICHHE

BEPOSTHOCTEH, IMarpaMma pactpeaeseHHsI

11 KIIACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

NpoBepPsIEeMOro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTHM 3HAYCHUN CIydyalHOM BEJIIMYMHBI 10
' pacupeieNeHrI0 WIK ¢ MTOMOILBIO AarpaMm
OnepupoBaTh IOHATHEM MaTEMaTUYECKOIO OKHMJAHUS, HPUBOAMTH
- IpUMEpPbl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOoe OXHUIaHUE
' CIy4yallHOM BEJIWYMHBI, HAXOJIWUTh MAaTEMaTHYECKOE OXHUIaHUE II0
JTAHHOMY pacIpeeIICHUIO
53 Nmets npeacraBieHue o 3aK0HE OOJBIITUX YHCET
5.4 NmeTs npeacraBiieHUE 0 HOPMAJIBHOM PACIPEACIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienne JAaHHBIX C [omoulbio Tabmuu W jauarpamm.  CpenHee
6.1 apudmeTnyeckoe, MeAWaHa, HAWOOJIbIIEE W HAWMCHBIIEE 3HAUCHUS, pa3Max,
JMCIIEPCUs U CTaHAAPTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB
CrnyuyaiiHble SKCHEpUMEHTbI (OMBITHI) M Cly4yailHble cOOBbITHA. DJeMEHTapHbIe
coObITHS (MCXOJbI). BEposATHOCTh CIydallHOTO COOBITHSA. BIM30CTh YaCTOTHI H
6.2 BEPOSATHOCTH COOBITHH. CilydaliHble ONBITH C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObiTusiMU. BeposTHOCTH  COOBITUH B ONBITAX C  PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
63 Omnepanyu HaJx COOBITUAMH: IepecedyeHue, OO0beJUHEHUE, MPOTUBOIOIOXKHbIE
' coObITust. {narpammsl Diinepa. @opmyra cI0KeHUs: BEPOATHOCTEN
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  CiydaiiHOro
' skcnepuMenTa. @opmyia nonHoi BeposiTHocTH. HezaBucumblie coObITHS
65 Kom6unatopnoe mnpasuno ymHoxenus. IlepecranHoBku u Qaxrtopuan. Ywucno
' coueranuil. Tpeyronpuuk [lackans. @opmyna 6uHoma HeloToHa
bunaphblii ciyyaiiHblii ONBIT (MCHBITAaHME), ycleX W Heyaada. HesaBucumeble
6.6 ucneiTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHyn
Crnyuaiinas BEJIMYMHA. Pacnpenencnue BEPOSITHOCTEM. Juarpamma
6.7 pactpenenenus. [Ipumepsl pacnpeneneHuii, B TOM YHUCJIE TE€OMETPUYECKOEe U
OMHOMMATIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA




5.1

52

YucaoBwlie XapPaKTCPUCTHUKU CHy‘Iaf/'IHbIX BCIIMYHMH: MAaTCMaTU4YCCKOC OXHWIaHHC,
JUCIICPCHA U CTAaHAAPTHOC OTKIIOHCHHUC. HpI/IMepH IIPUMEHCHUSA MaTEMAaTUICCKOT'O
OXXHJaHus, B TOM 4YHUCJIIC B 3aJadax U3 HOBCCHHGBHOfI KU3HA. MarteMaTH4ecKoe
OXXHIaHUE 6HHapH0fI CHy‘IaI;'IHOfI BEINYMHBEL. MaTemMaTndeckoe OXXKNJaHUuEC CyYMMBI
CJIy‘-IB,fIHBIX BeIUYMH. MaTeMaTHueCcKoe OXKHUJAHUC U IUCTICPCUA TCOMETPHUICCKOTI'O

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

3aKoH OOJBIIMX YMCEN U €ro pojib B HayKe, Ipupojie 1 oduiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

53

[IpuMeprsl HENpepbBIBHBIX — CIy4alHBIX Beau4yuH. I[loHATHE O IUIOTHOCTH
pacnpezeneHus. 3aja4y, IpUBOJAIINE K HOPMAIBHOMY pacipenencHuto. [lonsarue

0 HOPMAJILHOM PaCIpeIe/ICHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM OCBOECHHS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpPeHero o0mero
o0pa3zoBaHus

Brnanenne Mmeromamm 10Ka3aTeNbCTB, AJITOPUTMaMH pELICHMs 3ajad;
yMeHue (GOpMyJIMpOBAaTh U ONEPUPOBATh MOHATHSIMHU: OINpEAEICHHUE,
aKCUOMa, TeopeMa, CJEJICTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKU; IPUMEHSTh UX; YMEHUE (POpMyIUpOBaThH
0o0paTHOE M TNPOTHUBOIIOJIOKHOE YTBEP)KICHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOIb30BaThb METOJ MaTeMaTUYECKOM WHAYKLHUU;
IIPOBOAMTD J0KA3aTeJbHbIE PACCYKIEHUS MIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTb PACCYXKIACHMH; yMEHHE ONEepUpoBaTh
HOHATUSIMH: MHOXKECTBO, ITOJIMHOKECTBO, ONEPALUU HaJ MHOKECTBAMH;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar s
OINKCAHMsl peaJIbHBIX MPOLIECCOB U SIBICHUHN U IPU PELICHUH 33]a4, B TOM
qucie U3 APYruX y4eOHBIX NIPEeIMETOB; YMEHHUE ONepUpPOBaTh HOHATUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; yMEHUE 3a/1aBaTh
U ONMCBIBATh Ipadbl pa3IMdHbIMU CIIOCOOAMHU; MCTIONIB30BaTh Ipadbl IpH
pelIeHnu 3a1au

YMeHue onepupoBaTh MOHSATHSIMM: HATypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIbIM II0KA3aTeNIeEM, KOPEHb HAaTypalbHON CTENIEHH, CTENIEHD C
paloHaIbHBIM MOKa3aTelieM, CTENEHb C JIEHCTBUTENIBHBIM IOKa3aTeleM,
jgorapudm uuciaa, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJIO, palMOHaJIbHOE YHWCIO, UPPaLUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, IEJbIX, PalUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeT; YMEHHE UCII0JIb30BaTh MPU3HAKHU JIeTMMOCTH, HAUMEHBIINNA 0O
JenuTeNs U HauMeHbllee oOliee KpartHoe, ainroput™ EBkimmna mpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUMCJICHHUS;  YMEHUE  BBINOJHATH  BBIYUCICHHE  3HAYCHUH U
npeoOpa3oBaHUsl  BBIpQKEHUH €O CTENEHSAMH W  Jorapupmami,
npeoOpa3oBaHus  JPOOHO-pAIllMOHAJBHBIX  BBIpAXEHHH;  yMEHHE
ONEepUpOBaTh  MOHATUSIMHU:  TOCJIENOBATENBbHOCTh, apu@MeTHyecKas
Iporpeccusi, reoMeTpuyeckas mporpeccusi, OECKOHEYHO YyObIBaroIas
reoMeTpuueckas MporpeccHs; yMeHHe 3ajaBaTh IOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpMyI; yMEHHE OnepupoBaTh
MOHATUSMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOJyJIb U apTyMEHT KOMIUIEKCHOTO 4Hcia, GopMa 3aIMCH KOMITJIEKCHBIX
qucen (reoMeTpudeckas, TPUTOHOMETpUYECcKas U anredpandeckas); yMeTb
IPOU3BOUTh apU(PMETUUYECKHE NEHCTBUA C KOMIUIEKCHBIMH YHCIAMU;




MPUBOAUTH TPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHUCEI; ONEPUPOBATH
MOHATUSAMU: MaTpua 2X2 u  3x%3, onpeneiauTelb  MaTpHLbL,
reOMETPUYECKUN CMBICH ONPeeTUTEeNs

YMmenue ONCpUPOBATH IOHATHAMU: PAUOHAIBLHBIC, HWPpalWOHAJILHBIC,
NoKa3aTeJbHbIC, CTEIEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHCHUA MW HCPABCHCTBA, HUX CHUCTCMbI; YMCHHUC OIICPpHUPOBATH
HOHATUSMU: TOXKIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHME, YpPAaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPaBHEHUHM U HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHHH, HEPABEHCTB M CUCTEM; YMEHHE peIlaTbh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YpaBHCHHUA, HCPABCHCTBA MW CUCTEMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTEMBI IJIA PCHICHUA MATCMATHYCCKUX
3aj1a4 M 3a/1a4 U3 PA3IMIHbIX 00JIaCTe! HAYKH U pealbHOW YKU3HU

YMeHue omnepupoBaTh MOHATUAMU: (QYHKIMSA, UYETHOCTb (DYHKIUH,
HEPUOJIMYHOCTh (YHKIMH, OrPAaHHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (QYHKIWHU, HAanOOJbIIee U HaUMEHbIEE 3HAYCHUS
(GYHKIMN HAa TIPOMEKYTKE, HEIIpephIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dyHKIMHU, TIepBasi U BTOpasi MPOM3BOAHAS (DYHKIH, T€OMETPUIECCKUN U
¢u3nUecKuii CMBICIT TPOHW3BOJIHOW, IEpPBOOOpasHas, ONpeneIEHHBINA
UHTErpajl; YMEHHE HAaXOJUTh ACUMOTOTHI rpaduka (QyHKIUH;, yMEHHE
BBIYUCIIATh  [POU3BOJHBIE CYMMBI, IIPOHU3BEIEHUSA, YaCTHOIO W
KOMIIO3UIIUN (YHKIMHA, HAXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIMU; YMEHHME HAaXOJUTh MPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE MHCIIOJIb30BaTh MPOU3BOJIHYIO Ui HCCIENOBaHUs (YHKUUH,
HaXOAUTh HaumOOJbIINE M HAaUMEHbIIME 3HAa4eHHs (DYHKUUN; CTPOUTH
rpauKkd MHOTOUYIEHOB C HCIOJIb30BAaHUEM allapara MaTeMaTH4eCKOTro
aHaJau3a; IPUMEHATh MPOU3BOJHYIO JUI HAXOXIACHUS HAWIYYILero
pelieHusl B NPUKIAJHBIX, B TOM YHCIIE COLHAIBHO-D)KOHOMUYECKUX U
¢du3nyeckux 3ajavax; HAXOJUTh IUIOMAAN U 00BEMBI GUTYP C TTOMOLIBIO
WHTErpaja; MPUBOLUTH IPUMEPHI MAaTEMaTUYECKOrO0 MOJEIUPOBAHUS C
NOMOIIBIO AU(PepeHInaNbHbIX YpaBHEHUI

YMeHue onepupoBaTh NOHATHAMU: TpauK QyHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIMS (PYHKIMHA, JTUHEHHas (QYHKUMs, KBagpaThuyHas (QyHKIMS,
paunoHaimbHas (YHKIMS, CTeNneHHas (QyHKIUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHbIE TPUTOHOMETPHUYECKUE (PYHKIUH, MOKa3aTeiabHas U
jgorapupmuueckas (GYHKIHUU; YMEHHE CTPOUTh TIpadUKU H3YHYEHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  rpaduKoB  (DYHKIMIA,
UCTIONB30BaTh TPaQUKH IS U3yUSHHsI MPOIIECCOB U 3aBUCUMOCTEH, MpH
pemIeHnH 33734 W3 JPYTHX YYeOHBIX TPEJAMETOBH 33734 W3 pPEaTbHOU
KM3HM; BBIpAXKaTh (QOPMYyJIaMH 3aBUCUMOCTH MEXIY BEIMYUHAMU;
WCIIOJIh30BaTh CBOMCTBA M Tpaduku (YHKIUN IS PEIICHUs] YPAaBHECHH,
HEpaBEHCTB M 33Jay C MapaMeTpamu; M300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUI, HEPABEHCTB M UX CUCTEM




YMeHue pemarh TEKCTOBBIE 33/a4M pa3HBIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHMS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI M0 YCJIOBHMIO 33JauyM, HCCJIEOBAaTh IOJYYEHHOE PELICHUE U
OLICHUBATh MPABIONOJ00HOCTh pE3yJbTATOB; YMEHHE MOJAEIHPOBATH
pealibHblE CUTyallud Ha SI3bIKE MAaTEMaTHK{; COCTAaBJISATh BbIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MHCIOJNb30BAaHMEM ammapara  anreopsl,
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATHAMH: CpeHee apudmMeTrnyeckoe, MeauaHa,
HauOoJIbIlIEe U HaMMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTh, HHTEPIPETUPOBATD
UH(OPMALINIO, TPECTABICHHYIO B TAOJIMIIax, HA qUarpaMMax, rpadukax,
OTpaXKarollly}0 CBOWCTBA PEajbHBIX MIPOLIECCOB U SIBICHUN; IPEACTABIIATD
uHpOpMALMIO C TOMOLIbI0 TalIWI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ACHUS C IOMOILBIO AMarpaMM pacCceuBaHMsl U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh IMOHATHSAMH: CIIy4aliHbIA ONBIT W CIy4yaillHOE
COOBITHE, BEPOATHOCTh CIYYalHOTrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MHCIOJIb30BAaHUEM TIpaUYECKUX METOJOB; HPUMEHSThH
(bopMyJIBl CIOXKEHUS U YMHOXEHHs BepOATHOCTEH, (opMyily MOJHON
BEpOSTHOCTH, popmyiny bepHysuin, komOuHaTOpHBIE (hAaKTHl U (HOPMYIIBI;
OLICHMBAaTh BEPOSATHOCTU pEalbHBIX COOBITUH; YMEHHE OIepHUpOBATH
MNOHATUSIMM:  CllydaliHasi BEJIUYMHA, paclpeesieHue BepOATHOCTEH,
MaTeMaTHUYeCcKoe OXKHJaHue, TUCHEePCUss M CTaHAAPTHOE OTKIOHEHHE
ClIy4ailHOM BeNIMYMHBL, (QYHKUUU paclpeneieHuss ¢ IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOIO M HOPMAaJIbHOTO PACIIPENEICHUN; yMEHHE
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIIPEAEICHUI I PEIEHUs 3a1a4;
3HAaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX YHCEN, METO/IbI BBIOOPOUYHBIX
UCCJIEJOBAaHNM; YMEHHE TPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OONBIIKMX YHUCEN B HPUPOJHBIX M OOIECTBEHHBIX SBJICHUSX; YMEHUE
ONEepUpPOBATh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHHM,
YUCIIO  TEpecTaHoBOK; OuHOM  HploTOHa; yMeHHEe  MPUMEHSTH
KOMOHMHATOpHbIE (DAKTBI U paCCy>KJIEHUS JUIsl PEIIeHUs 3a/]a4; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUI; COCTABIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT

VYMeHne omnepupoBaTh TOHATHSMU: TOYKA, TMpsiMas, IUIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEIMUNHA YIJIa, IJIOCKHUI yTOJI, ABYTPaHHBIH
yToJ, TPEXTPAHHBIN YroJl, CKpelMBaOIIUecs MpsiIMble, TapaJUIeIbHOCTD U
MEPICHIUKYIISIPHOCTD TIPSIMBIX U TUIOCKOCTEH, Yroll MEXIy MPSMBIMU,
Yroa MeXAy MNOpsIMOM M IUIOCKOCTbIO, YIOJI MEXIy IUJIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUC MCKIAY IMPAMbIMHU,
pacCToOAHNUE MEXKAY INNIOCKOCTAMU, YMCHHE HCIIOJIB30BAaTh IIPpHU PEIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUC OLICHUBATDH
pa3sMEpPbL 00BEKTOB OKpyXarmero Muhupa, CTpOUTb MATEMATHUYCCKUC
MOACIM C IIOMOLIBIO T'€COMETPUUCCKHUX MMOHATHH H BCJIMYMH, pPCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aa4Un

YMeHue onepupoBaTh MOHATHAMU: IUIOWEAAb GUTYypbl, 00BEM (Urypsl,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
Ky0, Mapaijenenumnes,, Npu3Ma, NUpaMmuaa, QUrypa U MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Iap, cdepa, miuomans cdepsl, MIOLAAb
MOBEPXHOCTH THUPAMUMABI, MPHU3MBI, KOHyCa, HWIMHApPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO Tapajuleenunesa, MUPaMHUAbL, MPU3Mbl, LWIMHIDA,
KOHyca, L1apa, pa3BEPTKa IOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHJIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss chepbl, HWIMHIPA, KOHYCa; yYMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI U TMOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTHh CBOWCTBA T€OMETPUYECKUX (UTYDP, CAMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeeHUsI U3y4aeMbIX (GUTYD, BBIIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M NPU3HAKAX TE€OMETPHUECKUX (GUTYp, OOOCHOBBIBATHUIIN
OmnpoBepraTh MX; YyMEHHME MPOBOAUTH Kiaccupukauum @uryp 1mo
pa3IMyYHbIM TpPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JIOMOJHUTENbHBIE
MIOCTPOCHHUS
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YMeHue onepupoBaTh IOHATHUSAMHU: JABM)KEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (UIYpbI; yMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpHI, B TOM YHUCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCII0JIb30BaTh TEOMETPUYECKUE OTHOLICHHUS ITPU
peLIeHUH 3aJayd; HaXOAWUTh T'€OMETPUUYECKHE BEIUYMHBI (AJMHA, YTrod,
I0Iaab, 00bEM) MU PELICHUHU 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U
U3 pealbHOW JKU3HH; YMEHHE BBIYHCIATH T'€OMETPUUYECKHE BETUUHHBI
(uMHa, yroi, miouaab, 0O0BEM, IUIOMIAJL IMOBEPXHOCTH), HCHOIb3YS
M3y4YeHHbIE (OPMYJIBI U METOBI, B TOM UHCJE: IJIOAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIIMHIPA, IJI0Manb cepsl; 00bEM Kyda,
MPSIMOYTOJIBHOTO Tapajuieenunena, MUPaMHUAbl, MPU3MBbl, WIMHIPA,
KOHYcCa, I1apa; yMEHHE HaXOAUTh OTHOUIEHHE 00bEMOB MOJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YMCIIO, pa3jioKEHHE BEKTOopa Mo Oasucy,
CKaJIsIpHOE TMPOU3BEACHHUE, BEKTOPHOE TMPOU3BEACHUE, YTOJl MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPIAMHATHBINA METOJ
JUTSI pELICHIS TEOMETPUYECKUX 33124 U 3a/1a4 APYTUX yIeOHBIX IPEIMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MAaTEMAaTHKHd B HU3YYEHHWU HPUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHHM; yMEHHE pAaclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAYKHU




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky qenuMocTy HeabIX YUCe
12 Pammonanbupie ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOIECHTHI,
OeCcKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HATypallbHOH creneHu. [leiicTBus ¢ apudMeTndecKuMu
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
1.4 Crenenp c wnensiM mokasareneM. CTelneHb C palUMOHAIBHBIM I10KA3aTEJIEM.
' CBoiicTBa cTenIeHU
L5 CuHyC, KOCHHYC W TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6  Jlorapudm uucna. JlecaTuuHbIe U HATYpaJIbHbIE TOTAPUPMBI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIepalui C JICHCTBUTEIBHBIMU
1.7  uucnamu. IlpuGnuk€éHHbIE BBIYMCIEHUS, IpaBUIA OKPYIJICHUS, NPUKUAKA U
OLICHKA pe3yJibTaTa BIYMCICHUI
1.8  TIpeoOpa3oBaHue BRIpOKECHUN
1.9  KommiekcHble uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1  llensle u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
2.2 VppauuoHanbHblE YpaBHEHUS
2.3 = TpuroHomeTrpudeckue ypaBHEHHUs
2.4  TIlokasatenbHble U JorapuMUUECKUE YpaBHEHUS
2.5  llensle u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 = VppauuoHanbHble HEPaBEHCTBA
2.7 = Tloka3areinbHble U JorapupmMuyecKkre HepaBEeHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 = Cucrtemsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10  YpaBHeHUS, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Marpuna cucTemMsl JIMHEWHBIX YpaBHEHUN. ONpeaennTens MaTpULbI
3 OyHKIHH U TpaduKh
31 OyHkuMs, cnocodsl 3aaanus pynkuuu. I'padux QyHkuuu. B3aumao oOpaTHbie
' dbyukaun. YetHbie 1 Heu€THbIe QyHKIMU. [leprnonnyueckne GyHKIMN
39 OO6nacte ompesnereHUs M MHOXKECTBO 3HaueHMH ¢(yHkiuu. Hymu ¢yHkimu.

HpOMC)KyTKI/I 3HAKOIMOCTOAHCTBA. HpOMe)Ky'TKI/I MOHOTOHHOCTHU (I)YHKI_II/II/I .




Maxkcumymbl 1 MUHEUMYMBbl (pyHKIuu. HanOomnbinee W HauMeHbIEe 3HAYCHHE
(GYyHKINU Ha TPOMEKYTKE

Crenennas (yHKUMS ¢ HaTypajbHBIM M ILeNbIM MokazaTeneM. EE cBoiicTBan

33 . .
rpaduk. CBoiicTBa U rpaduK KOpHs 7-0i CTEHICHU
3.4  Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpauKu
3.5  Iloka3arenbHas u JorapupmMuyuecKas QyHKLIUHU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMnToTel rpadukoB (yHkmui. CpoiicTBa (HYyHKIHM,
) HEMPEPBIBHBIX HAa OTPE3Ke
3.7  IlocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS MTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reomerpuueckas nporpeccuu. @opmMyiia cI0KHbIX IPOLIEHTOB
4 Havana marematnueckoro aHanusa
4.1  IlpousBognas ¢pyukimu. [IpousBogHbIe 21eMeHTapHBIX (PyHKINN
[Ipumenenne NpPOM3BOJHONW K HCCIIEJOBAaHMIO (PYHKIMH HAa MOHOTOHHOCTb U
4.2 skcrpemymbl. Haxoxxaenne HanOOIbIIero ¥ HAMMEHBIIETO 3HAYeHUsT (PYHKIUU Ha
OTpe3Ke
4.3  IlepBooOpa3Has. MuTterpan
5 MHoxecTBa U JOTUKa
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTB
6.3  Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 IlpsiMBIE U TUIOCKOCTH B IPOCTPAHCTBE
7.3 = MHoOrorpaHHUKu
7.4  Tena n NOBEpXHOCTHU BpalllEHUS
7.5 KoopanHatsl 1 BEKTOpBI




