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HOACHUTEJBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHUCTUKa» YIIIyOJIEHHOTO YpPOBHS
ABJISIETCSl MPOJIOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yrayOlIEHHOTO YPOBHS HAa YPOBHE CpEeIHET0 0011ero oopazoBanus. Y 4eOHbII Kypc
npeaHa3HavyeH il GOPMUPOBAHUS Y 00YHAIONTUXCS CTATUCTUYECKON KYJIbTYPHI U
MOHUMAHHS POJIM TEOPUU BEPOSTHOCTEW KaK MaTEMaTUYECKOTO MHCTPYMEHTA IS
U3YUYCHHUsI CIIy4alHBIX COOBITUM, BEIWYMH U TMporieccoB. [Ipu u3ydyeHuu Kypca
o0oramarmTcsi TOPeACTaBICHHUs OOydYalomMXCd O METoAax HCCIEeJOBaHUs
W3MEHYMBOIO MHpA, Pa3BUBACTCS TMOHUMAHHUE 3HAYUMOCTH U  OOIIHOCTH
MaTe€MaTH4YEeCKUX METOJIOB ITO3HAHMS KaK HEOTHhEMJIEMOUW YaCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepxaHue y4yeOHOro Kypca HAampaBlIeHO Ha 3aKperuieHHe 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHusl, U
Ha Pa3BUTHE MPEJCTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXIY
HUMH Ha Ba)KHBIX MPHUMEpPaX, CIOKETbl KOTOPHIX MOYEPIHYTHI U3 OKPYKAKOIIETO
mupa. B pesynbrare y o0yyaronmxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HauOoJiee ynoTpeOUTEIbHBIX U O0IINX MATEMATHUYECKUX MOJIEIISAX, UCIOIb3YyEMBIX
JUISL  OTMHCAHWS ~ AHTPOINIOMETPUYECKUX W JeMorpauueckux  BEJIHYHH,
MOTPENIHOCTE B pa3WYHbIE pOJiIa W3MEPEHHSIX, UIMTEIBHOCTH O€30TKAa3HOU
paboOThI TEXHUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MTPOIIECCOB
B oOmiecTBe. YUeOHBIM Kypc sBISETCS ©0a30d IS OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJO0B, HEOOXOAUMBIX CHEIUATUCTAM HE TOJbKO MHXKEHEPHBIX
CIICIMAJIBHOCTEN, HO TAaKX€ COLMAIBHBIX W TICUXOJIOTHUYECKHUX, IOCKOIBKY
COBpPEMEHHbBIEC OOIIIECTBEHHBIC HAYKU B 3HAYUTEILHON MEpe MCIOJIB3YIOT armapar
aHanu3a OONBIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
o0cyX/eHre 3aKkoHa OONbIIMX 4YHcel — (YyHAAMEHTAIBHOIO 3aKOHAa MPHUPOJBI,
UMEIOILEr0 MATEMAaTHYECKYI0 (POpPMATTA3ALIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMU II€NISIMH B CTPYKType Y4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTHMKA» Ha YIIyOJIEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
conepxkatenbHble JUHUU: «CnydaiiHbie cCOOBITUSI U BeposiTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEI.

I[ToMUMO OCHOBHBIX JIMHUWA B Y4Y€OHBI KypC BKJIFOUEHBI 3JIEMEHTBI TEOPUU
rpagoB U TEOpPUM MHOXKECTB, HEOOXOIUMBIC [JIi TOJHOIICHHOTO OCBOCHUS
MaTepualia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYPCOB.

Conepxanve mnuHuu «CiydaliHble COOBITUS U BEPOATHOCTH»  CIYKHUT
OCHOBOW 71l (pOpMUPOBaHUS TPEACTABICHUN O PACIPECICHUH BEPOSTHOCTEH
MEK1y 3HAUCHUSIMU CIIyYalHbIX BEJIMYMH. BaXKHYI0 4acTh B 3TOW COAEPKATEIbHOU
JIMHUY 3aHUMAET U3yYEHHE FEOMETPUYECKOr0 U OMHOMHAIBHOTO pacipeiesieHui 1



3HAKOMCTBO C MX HENPEPBHIBHBIMU aHAJIOTaMH — MOKa3aTEIbHBIM U HOPMAJIbHBIM
pacnpeneneHusMu.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU U
pacrpefeeHUus MM, aKIEHTUPYIOT BHUMAHHUE OOYYaIOIIMXCS HAa ONUCAHUU W
W3YUYCHUU CIyYalHBIX SBJICHUU C MOMOIIBIO HEMPEpBhIBHBIX (PyHKIM. OCHOBHOE
BHHMAaHUE YAEJSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeacICHUSIM.

B ydebGHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIbHOE HU3YyUYCHHE CBSI3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OIMHUCAHUE ITOM CBSA3U C MOMOIIBIO
KodhumreHTa KOppesIMu M €ro BBIOOPOYHOTO aHajgora. IJTH DJIEMEHTHI
COJIEpKaHUS Pa3BUBAIOT TEMY «JlMarpaMmbl pacCEMBaHU», H3YUEHHYIO Ha YPOBHE
OCHOBHOIr'0 0011ero 00pa3oBaHHsi, © BO MHOIOM OIUPAIOTCS HA CBEACHUS W3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé oaumH smemeHT  comepkaHWs, KOTOPBIM  Mpemjaraercs  Ha
03HAKOMUTEIBHOM YPOBHE — TIOCJIE€AOBATEIbHOCTh CIyYalHbIX HE3aBUCHUMBIX
cOOBITHH, HACTYNAIOIIUX B €IMHUIY BpeMeHU. O3HAKOMJICHUE C pacipeielieHueM
BEPOSITHOCTEW KOJIMYECTBA TAaKMX COOBITUHA HOCUT pPa3BUBAIOUIMN XapakTep Hu
SIBJISIETCS aKTYaJIbHBIM JUIsl OyAyIIUX aOUTYpUEHTOB, MOCTYMHAIOMIUX Ha y4eOHBIC
CIICLIMAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAyKaMH, TICUXOJIOTUEH U
yIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHUKa» Ha
yIIIyOJICHHOM YypoBHE oTBoauTcs 68 wacoB: B 10 kiacce — 34 uaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Heemo).



COJEPXAHUME OBYUYEHUA
10 KJIACC

I'pad, cBs3ublif rpad, myTu B rpade: mukibl U 1nenu. CteneHs (BaJICHTHOCTH)
BepinHbl. ['padbl Ha miockocTu. [lepeBbs.

CrnydaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIIy4alHbIE COOBITHS. DIIEMEHTapHBIC
coObITust (Mcxonbl). BeposTHOCTH ciydailHOro coObiTus. bnu3ocTs 4acToThl U
BEpOSTHOCTU  coObiTuil.  Cily4ailHple  ONBITBI € PaBHOBO3MO>KHBIMU
3JIEeMEHTapPHBIMU COOBITUSIMHU.

Onepanuu Haj COOBITUAMU: TepecedeHre, 00beAMHEHNE, TPOTUBOIOIOKHBIC
coObITus. J{uarpammel Ditepa. @opMyiia COKEHHs] BEPOITHOCTEH.

YcnoBHass BEPOSATHOCTb. YMHOXKEHHE BEPOSITHOCTEW. JlepeBo cilydamHOro
skcriepumenTa. Gopmyita nosnHou BeposatHocT. Dopmyna baiieca. HezaBucumbie
COOBITHSI.

bunaphbiil ciiyyaliHblii OnbIT (MCIIBITAHKE), yCIIEX U Heynada. He3aBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN 10 MepBoro ycnexa. IlepectaHoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Hsrorona.

Cepust He3zaBUCUMBIX HcnblTaHuld beprymnu. CiydailHelid  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaitHas  BenumuuHa. PacnpeneneHue  BepositTHocTe.  Jlmarpamma
pacnpeaenenus. Onepaiuu Haja CIydYallHbIMUA BelWurMHamMu. buHapHas ciyyaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TEOMETPUUECKOE U
OMHOMHAIIBHOE.

CoBMECTHOE paclpefesieHue JBYyX CilIy4dalHbIX BeauuMH. Hes3aBucumele
ClIy4dailHble BEJIIMYMHbL.MAaTeMaTUYECKOE OXHUAAHUE CIYyYallHOW BEJIIMYHHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremMaTHUeCKOe OXHUJAAaHHE OWHApHOW CiaydalHON
BEIIMUMHBI. MaremaTndeckoe OXHUJAHUE CYMMBbl  CIyYaulHbIX  BEJIMYMH.
MaremaTtuueckoe 0XKHUJIaHUE r€OMETPUYECKOTO U OMHOMUATILHOTO
pacpeneeHUu.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYallHOM  BEJIIMYUHBI
(pactipenenenus). Jlucriepcust OMHApHOU CIydailHON BeMWYUHBI. MaTeMaTHYeCKOe
OXKUJAHHWE T[IPOU3BEACHUS U JUCHEPCUs] CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus W CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KUIIACC



HepasenctBo YeObiméBa. Teopema UeOwiméBa. Teopema beprymnu. 3akon
Oonplx  4ucesl.  BpIOOpouHBIi  MeTOon  ucchenoBaHuil.  BwriOopouHble
xapakTepucTuku. OleHUBaHUE BEPOSTHOCTU COOBITHSI TIO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npoCTENIINX TUITOTE3 C MTIOMOIIBI U3YYEHHBIX PACIPEICIICHUMN.

HenpepeiBHble ciyuyalinble BenuuuHbl. [Ipumeppl. @DyHKIMA IUIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOE pachpeleseHne U €ro CBOMCTBA.
3agauu, MPUBOIAIINE K TTOKA3aTEIIbHOMY paclpeAesieHnI0. 3a1aun, NPUBOIAIINE K
HOPMAJIbBHOMY pacnpeesieHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MIOKA3aTeILHOTO pacipeaeneHus, PyHKIUS MIIOTHOCTA BEPOSATHOCTH HOPMAITLHOTO
pacupeaenenus. OyHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIBLHOT'O PaCIIPEICIICHUS.

[TocnenoBarenbHOCT  OJAMHOYHBIX  HE3aBUCHUMBIX  COObITHMH. 3amauu,
NpUBOASIIME K pactipenenenuto [lyaccona.

KoBapuanust nByx cayyailHbiX BenuuuH. KosdduiueHnt nuHeHOU
koppensitiuid.  CoBMeCTHbIE  HAOMIOACHUS  JIBYX  BEIWYWH. BBIOOpOUHBIN
kodhdunrenT koppensiuu. Paznuure MexIy JWHEWHOW CBA3BI0O U MPUYHMHHO-
CJIEACTBEHHOMU CBSA3bI0. JIMHENHAs perpeccusi, METOJI HAMMEHBIIINX KBAAPaTOB.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMK 00YUYaOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEJICTABICHUE O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUe
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHY U Ha3HAUCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTHIKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHHUE JYXOBHBIX IEHHOCTEH POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH U JIeATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUIeHUH, pacCcy AeHUI, BOCIPUUMYHUBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHe 3HAHUS B
MHTEpEcax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 30pOBbIO (3I0pPOBOE TUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN A€ TEIbHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpEC K
pasiuuHbIM  cepaM  NPodEeCCHOHAIBHOW  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur W peaqru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0TrN4eCKOTr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYpPhl, TIOHUMAHUE BIIASHUS
COIMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSHUE MPUPOJTHON M COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM, OpUCHTAITUS
HAa TPUMEHECHHE MaTEMaTHMYEeCKUX 3HAHWN UIg pelieHus 3a7gad B 00JacTu
OKpY>Karollel cpenbl, IUIAHUPOBAHUE TMOCTYMKOB U OIICHKH HUX BO3MOXHBIX
MOCJIEICTBUU JIJISL OKPYKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OONIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKOW HayKHh Kak c(epbl 4eloBEUECKON IesATeNbHOCTHU, 3TaroB €€
pPa3BUTUS M 3HAYMMOCTH [IJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTypOH Kak CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:

BBIABJISAITH U XapaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUNW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
OTIpe/IeICHNS TIOHATHI, YCTAHABIMBAThH CYIECTBEHHBIN MPU3HAK KIacCU(DHUKAIUH,
OCHOBAHUS JJIs1 000OIICHHS U CPAaBHEHHS, KpUTEPUH ITPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBaTH U  MNPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBIABJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (akTaxX, JaHHBIX, HAOIIOJCHUSAX W YTBEP)KJICHHSAX, IpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(TpsiMbl€ ¥ OT TPOTUBHOIO), BRICTPauBaTh apryMEHTALINIO, TPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHUS U BBIBO/IBI;

BBIOMpATh crmocod peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  YU4E€TOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarTe/bCKHE AeiiCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MPoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIIHIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAHHUE
110 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBJICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSAMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIMpPOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaMm
MPOBENEHHOTO  HAOMIONECHMS, WCCIIENOBAaHUS, OIICHUBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA,

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIlecCa, a TaKXKE BBIIBUTATH
IIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH JIEOUITUTHI MHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJISI OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJU3UPOBATH,
CHUCTEMATHU3MPOBATh W HWHTEPIPETUPOBATh WH(DOPMAIIMIO PA3NHYHBIX BUIOB W
dbopM mpeACcTaBICHNUS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEICTABIATh €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATH TpaPUIeCKH;

OIICHMBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHHMKATHBHbBIE YHHBepPcaJbHbIe YueOHbI€e 1eiCTBUA

O0menue:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIIOBUSIMH U
HEISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX W THCHMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOIy PEIICHUS 3a7adH,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIc¢ OOCYXXJICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOieMBbl, pemaeMoi 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHbIC Ha TIOWCK
pEIIeHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PCIICHMS 3aJ1ayd, SKCIICPUMEHTA, MCCIICIOBaHUS,
IIPOCKTa, CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIE YHHBeEpPCcAaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELIEHUS 33/]a4H, BIOMPATh CIOCO0 PELIEHUs C
y4€TOM HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJICKT:

BJa/JeTh  HABbIKAMU  MO3HABaTEJbHON  pedrekcun Kak  OCO3HaHUs
COBEPILAEMBIX JEUCTBUI U MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auu;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, aHHBIX,
HalIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHHUS WA HEIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHAs 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh MPEUMYIECTBA KOMAaHAHONW W MHAWBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3alMI0 COBMECTHOM pabOThI, pacHpenensTh
BUIBI pabOT, JOTOBApUBATHCS, OOCYXAAaTh TMPOIECC W Ppe3yJbTaT paboTHI,
000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (00CykAeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» M HHBIE), BBIIOJHATH CBOK YacTb pabOTBl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH UWIEHAMH KOMaH[bl, OLICHUBATh
Ka4yecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHSL.

HPEJAMETHBIE PE3YJIBTATBI

K koHniy 10 kiacca oOyvaromuics HayYuTCs:

CBOOOJTHO OTEpUPOBATH MOHATUAMH: Tpad, Tuiockuii Tpad, CBsA3HBIA Tpad,
nyTh B rpade, lenb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JACPEBO CIYy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: CIIy4YailHbI SKCHEPUMEHT (OIBIT),
Clly4ailHOe COOBITHE, 3JIEMEHTAPHOE CIy4YailHOE COOBITHE (3JEMEHTAPHBIA UCXO.)
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbBITaX C
PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;HAXOUTh U (OPMYIUPOBATH
COOBITHSI:  TepeceyeHue, OOBEIUHEHHE  JIaHHBIX  COOBITUH,  COOBITHE,
IPOTUBOIIOJIOKHOE JAHHOMY, UCIOJIb30BaTh AUArpaMMbl Diljiepa, KOOPAUHATHYIO
OpSIMYIO ISl PELIEHUs 3aj]1ad, MOIb30BaThCs (POPMYIION CIOKEHHsI BEPOSATHOCTEN
JUTSI BEPOSTHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITUH;



ONEpUPOBATH  TOHSITUAMMU: YCJIOBHAs  BEPOSITHOCTb, YMHOKEHUE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOTO HKCIIEPUMEHTA,
HaXOJUTh BEPOSITHOCTU COOBITUN C TIOMOIIBIO TpaBUJIa YMHOXKEHHUS, JepeBa
CIIy4alfHOTO OTIBITA, HWCIIOJIH30BaTh (HOPMYIY TOJHOW BEpOSITHOCTH, (Gopmyiry
Baiteca mpu pemiennn 3a1ad, onpeaensaTh HE3aBUCUMOCTh COOBITHI TIO hOopMyJIe U
[0 OpraHU3aluy CIy4YaitHOTO HKCIEPUMEHTA;

NPUMEHSTh M3y4YCHHbIE KOMOMHATOpHBIC (OPMYJIBI JJISI TEPEUUCTICHUS
AJIEMEHTOB MHOKECTB, 3JIEMEHTapHBIX COOBITUM CIy4allHOTO OMBITA, PEUICHUS
3a/1a4 MO TEOPUU BEPOSITHOCTEN;CBOOOHO OMEPUPOBATH MOHATHSIMU: OMHAPHBIN
CIy4YailHbId ONBIT (MCHBITAHUE), YCIIEX W HEyJaya, HE3aBHCUMBIEC HCIbITAHUSA,
cepusl UCIBITAaHUI, HAXOIUTh BEPOSITHOCTH COOBITHI: B CEpUM HMCHBITAHUM 10
MIEPBOr0 ycClexa, B CEPUM HCIbITaHUN bepHymiM, B ONbITE, CBSI3aHHOM CO
CIIy4ailHbIM BRIOOPOM U3 KOHEYHOUW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHITHAMU: ClydyaiiHas BEJIMYWHA, pacTpe/eicHUe
BEPOSITHOCTEH, JaMarpamMma pacrpejiesieHusl, OuHapHas clydaifHas BeEJIMYWHA,
reoMeTpruyecKoe, OMHOMUAIILHOE PACTIPE/ICIICHHUE;

ONEPUPOBATH TOHATUSIMH: COBMECTHOE PACIPEICICHUE ABYX CIIyYalHBIX
BEJIMYMH, UCIIOJIH30BaTh TAOJIHIy COBMECTHOTO PACTIPEIEICHUS IBYX CITyYalHBIX
BEJIMYMH JUISl BBIACICHHUS PACIHpEICIICHUSI KaXJO0M BEJIMYMHBI, OIPEICIICHUS
HE3aBUCUMOCTH  CIy4alHBIX  BEJIMYMUH;CBOOOJHO  ONEPUPOBATH  IMOHSTHEM
MaTeMaTU4YECKOr0 OKUAaHUs CIIydyalHOU BETWYUHBI (pacrpeieieHus), MPUMEHSITh
CBOMCTBA MATEMATHYECKOTO OXWUJAHUSA TNPU PEIICHUM 3aJ1a4, BBIYUCIATH
MaTEMaTUYECKOE OKUaHNE OMHOMHAIIBHOTO U TEOMETPUIECKOTO pacpeieICHUN;

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: JUCIIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOW BEJIMYUHBI, IIPUMEHATh CBOWCTBA IUCIEPCHUU CIIyYaWHOM BEJIIMYMHBI
(pactipeneneHus) MpU PEIICHUM 3a]ay, BBIYUCIATH JUCIEPCUI0 W CTaHJapTHOE
OTKJIOHEHUE T€OMETPUIYECKOr0 1 OMHOMHAIBLHOTO pacipeaeiCHUH.

K xonny 11 kaacca oOyyaromuiicss Hay4UTCS:

BBIYHCIIATH BEIOOPOUHBIE XapaKTEPUCTUKU IO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKU TE€HEPalbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapakTtepuctukaM. OLIEHUBAaTh BEPOATHOCTH COOBITHH M MPOBEPATH MPOCTEUIIINE
CTaTUCTUYECKUE TUMOTESBI, MOJIb3YSICh U3YUYCHHBIMU PACIIPECIICHUAMMU;

IIPUBOJUTH  MPUMEPBl  3a7ay, MNPUBOASAIIMX K  IOKa3aTEIbHOMY
pacmpeneneHuo, 3ajaad, MPUBOJAIIMX K HOPMAJIBHOMY  paclpelelCHHUIO.
OnepupoBaTh MOHIATUSAMH: (YHKIHUS TJIOTHOCTH BEPOSITHOCTH ITOKa3aTEIbLHOIO
pactpeneneHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAILHOTO pacrpeiesieHus,
(GYHKIIUS MTTOTHOCTH M CBOMCTBA HOPMAJIBHOTO PacIpeIeTIeHuUS;

ompenensaTh  KOdQOUIMEHT  JTUHEWHOW  KOPpEeslMH,  BBIOOPOUYHBIN
KOA(PPUIIUEHT KOPPEIISALIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Ne HaumenoBanue pa3uesios
/| ¥ TeM NPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbl

IIpakTuyeckue
padoThI

DJIeKTPOHHbBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypcsbl

1 DJeMeHTHI Teopuu Tpados

CrnyualiHbI€ OTIBITHI,
2 CIIy4aifHbIE COOBITUS U
BEPOSTHOCTH COOBITHI

Onepanuu Haj
MHOXECTBAMU U
coObITusaMu. ClioxxeHue 1

VYcnoBHas BEPOSATHOCTD.
He3asucumeble coObITHS

YMHO>KEHHE BEPOATHOCTEH.

DneMEeHTHI
KOMOWHATOPUKH

Cepuu nocie0BaTEIbHbIX
vucnbeITanuil. lcnpITanust

5 bepnynnu. Ciyuaiinblii
BbIOOD M3 KOHEYHOU
COBOKYITHOCTH

CryyvaiiHble BeTMYUHBI U

pacnpeneneHus

14

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesoB U TeM
NMPOrpamMMbl

KoauuecTBO 4acoB

Bcero

KonTtpoJbHsbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypcebl

3aK0H OOJBIIMX YUCET

DJIEMEHTHI
MaTeMaTUUYECKOM
CTAaTUCTUKHU

HenpepsiBHbIE
CITy4aifHbIE BEIUYUHBI
(pacnpenenenus),
MoKa3aTeabHOe U
HOpMaJIbHOE
pacnpeneneHus

Pacnpenenenune
Ilyaccona

CBA3b MEXITY
CIIy4yalHbIMU
BEJIMYMHAMU

0O0001eHe 1

CHUCTEMaTU3alus 3HaHuH

11

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







ITHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos
Ne Hara DJIeKTPOHHbBIe N (ppoBbIE
Tema ypoxka Kontpoiasbubie | IlpakTnyeckue
n/n Bcero u3y4yeHusi | oOpa3zoBaTe/ibHbIEC peCypchl
padoThI padoThI

I'pad, cBsa3ubIN Tpad,
HpeJCTaBICHNE 3a7a4uH C
HOMOIIIBIO Tpada

https://m.edsoo.rt/DNVFQSSRQ

CreneHb (BaJICHTHOCTB)
BepiuHbL [1yTh B rpade.
Ilenu 1 MUKIIBL

https://m.edsoo.ru/UXI4HCLA1

I'padwr Ha IIOCKOCTH.
HepeBo ciyyaiiHOro
JKCIIEPUMEHTA

https://m.edsoo.ru/24XFA5016

Cry4aitabie
9KCIIEPUMEHTHI (OIBITHI)
U CITy4alHBbIC COOBITHSI.
DneMeHTapHbIe COOBITHS
(ucxomp)

https://m.edsoo.ru/JIIN2M7PO

BepositHoCTh
CITy4aifHOTO COOBITHSI.
BepostHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOXHBIMU
3IeMEHTapHBIMU
COOBITHSMHU

https://m.eds00.1u/8S3CEYCML

BepostHocTh

https://m.edso0.ru/N2R1G2PJ5



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

CITy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B
OTIBITax C
PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU
COOBITUSAMHU

[Tepeceuenue,
00BbeIMHEHNE MHOXKECTB
1 COOBITHIA,

7 https://m.edso0o.ru/183Y3NKOQ
MIPOTUBOMOJIOKHbBIE
coObITHs. Popmyna
CJIO’KE€HHUS BEPOATHOCTEN
VYcnoBHasi BEpOSTHOCTD.
YMHOXeHUe
8 MHHOIREHH . https://m.edsoo.ru/W5ZFDS3AA
BeposATHOCTEN. Dopmyia
YCJIIOBHOW BEPOSTHOCTH
VYcnoBHasi BEpOSTHOCTb.
YMHOXeHue
9 MHOAKEHH . https://m.edsoo.ru/ORLGTZ9K7
BeposATHOCTEN. Dopmyia
YCJIIOBHOW BEPOSITHOCTH
® .
10 OpMYyIa TOTHOH https://m.edsoo.ru/UNX09CSLX
BEPOSITHOCTH
®opmyina baiieca.
11 https://m.edso0.ru/NYFOVI6R6
He3zaBucumblie coObITHs
Kombunaropnoe
aBUJIO 0’KECHHSL.
12 TIPABHIO yMHONEHHA https://m.edsoo.rt/BVVFQUKKS

ITepecTtanoBku u
(hakTopuan



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS

Yuciio coueTaHuii.

13 https://m.edsoo.ru/Y 15CS8R20
Tpeyronpuuk Ilackans

14 Popiyna buroma https://m.edsoo.ru/ABSANVGJH
Herorona
KonTponbHas pabota
Nel: "T'padsr,

15 BEPOSITHOCTH, https://m.edsoo.ru/Q3DKAYADF
MHOECTBA,
KoMmOuHaTopuka"
bunapuslii ciydalHbIN
OMBIT (UCIIBITAHUE),
ycrex W HeyJaya.

16 Hesaucimre https://m.edsoo.ru/IY4T46JQ6
ucnsitTanus. Cepust
HE3aBUCUMBIX
UCIIBITaHUH 10 IEPBOTO
ycrnexa
Cepust HE3aBUCUMBIX

17 HUCTIBITAHUH JI0 IEPBOTO https://m.edsoo.ru/Q1KT2Y 91U
ycrnexa

18 Cepis HeSil BHCHMBIX https://m.edsoo.ru/HIWIZ7FD8
ucnbITaHui bepHyu

19 CquaHHf’ 1ii BHIOOp 13 https://m.edsoo.ru/VCL7PSUOX
KOHEYHOU COBOKYITHOCTHU
[IpakTuueckas pabora c

20 HCIIOIb30BAHUEM https://m.edsoo.ru/NE6IMIZIO
AJIEKTPOHHBIX TAOIHUI]

21 CrnyyaiiHas BeTU4MHa. https://m.edsoo.ru/SMFB4W 1JM



https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM

Pacnpenenenue
BEPOSATHOCTEM.
Juarpamma
pacnpeneneHus

22

Omneparuu Haf
CIIy4YailHBIMU
BenuuuHamu. [Tpumepst
pacrnpeeneHui.
bunapnas ciyyainas
BEJIMYMHA

https://m.eds00.rui/C6TDDUNJS

23

I'eomerpuueckoe
pacrpeeneHue.
bunomuansHOE
pacrpezeieHue

https://m.edsoo.ru/JTT2F54GL

24

MaremaTnueckoe
0’KHMJIaHHUE CITy4YalHOU
BeanuuHbl. COBMECTHOE
pacrpezeseHue 1ByX
CIIy4yalHbIX BEJIMYUH

https://m.edsoo.ru/77276Y7KB

25

He3aBucumeie
CIy4YallHbI€ BEJIUYHHBI.
CBoiicTBa
MaTEeMaTHIECKOTO
OXKHJTaHUS.
MaremMaTuaeckoe
OKHMJIaHWE OMHAPHOU
CIIy4ailHON BETMYMHBI

https://m.edsoo.ru/N9D71J9PM

26

MaremaTtnueckoe
OXKUIAHUE

https://m.edsoo0.1u/C6HWOBTQQ



https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ

TEOMETPUUECKOTO U
OMHOMHUATBHOTO
pacnpeneneHui

27

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Jucniepcust OMHAPHOMA
CIIy4ailHON BEJIMYMHBI.
CaoiicTBa Aucnepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MaremaTtuueckoe
OXXKHUJIaHHE
HpOI/ISBeI[eHI/Iﬂ nu
JIACTIEPCHUST CYMMBI
HE3aBUCHMBIX
CIIyYallHBIX BEJIUYUH

https://m.edsoo.ru/K52203JU2

30

Hucnepcus
OMHOMHAIBHOTO
pacnpeeseHus.
[IpakTrueckas padoTa ¢
UCIIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHII

https://m.edsoo.ru/BOWSYV6LT

31

Hucnepcus u
CTaH/IapTHOE
OTKJIOHEHHE
reOMETPUYECKOTO
pacnpeneieHusl. .
[IpaxTuyeckas pabota ¢
UCTIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHII

https://m.edsoo.ru/NSGZU1L.92



https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92

32

O000meHue 1
cHUCTEMaTU3alus 3HaHuH

https://m.edsoo.ru/K2Y9U56JG

33

KonTtponsHas padora
No2: "UcnibiTanus
bepnymnmu. Cinyuaiinbie
BEJIMYMHBI U
pacnpenenenus"

https://m.edsoo0.ru/EZTQ5A060

34

O060061IEHE U
cUCTeMaTHu3anus 3HaHUU

https://m.edsoo.ru/ZEKKZP13J

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KITACC

Ne
n/n

Tema ypoka

Koau4yecTBO 4acoB

Bcero

KoHnTpoabHbIe
padoThbI

IIpakTHyeckue
padoTbI

JlaTa
U3YYeHHS

DJIeKTpOHHbIe U} poBBIE
o0pa3oBaTe/IbHbIC PeCypChI

HepasenctBo UeoOrImiena.
Teopema Yeorimena. Teopema
Bepuynnu. 3akon GonbImx
qucen

https://m.edsoo.ru/E25IPS7YZ

Hepasencto YUeoOrnIena.
Teopema Yeosimena. Teopema
bepuynnu. 3akon GonbImx
qucen

https://m.edso0.1ru/84DPQYS5US

HepasenctBo YeoOrnIena.
Teopema YeoOsimena. Teopema
Bbepnymnu. 3akon Gonbmx
yucen

https://m.edsoo.ru/795RTYVP7

Br16opounsIii MeTOT
HUCCIENOBaHUN

https://m.edsoo.ru/T3HDIU6RS

[IpakTuyeckas pabora ¢
HCITI0JIb30BAHUEM
AJICKTPOHHBIX TAOJIHUII

https://m.edsoo.ru/7918THPHP

I'enepanbHast COBOKYIIHOCTD U
cirydaifHast BEIOOpKa.
3HAKOMCTBO C BBIOOPOYHBIMU
xapakrepuctukamu. OmeHka
CPEIHETrO U TUCIIEPCUH
reHepalbHOW COBOKYITHOCTH C

https://m.edsoo.ru/1234058 PN



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

TTOMOTIIHIO BEIOOPOYHBIX
XapaKTEPUCTHUK

I'enepasibHast COBOKYIHOCTD U
cily4aifHas BBIOOpKaA.
3HAKOMCTBO C BHIOOPOYHBIMU
xapaktepuctukamu. OLeHka
CPEIHETO U TUCIIEPCUH
reHepabHOW COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTePUCTHUK

https://m.edsoo.ru/UFSSLUWZX

O1ieHUBaHUE BEPOATHOCTEH
COOBITHH TI0 BBIOOPKE

https://m.edsoo.ru/ZP168PTHI

CratucThuecKas TuroTesa.
IIpoBepka npocTenmumx
TUIIOTE3 C IIOMOIILIO CBOVICTB
U3YYEHHBIX pacrpeaeneHuit

https://m.edsoo.ru/AN2N5VIR 1

10

CraTucTU4uecKas TMIIoTe3a.
IIpoBepka npocTenmmx
TUIIOTE3 C IIOMOIILIO CBOVICTB
U3YYEHHBIX pacnpeaeneHuit

https://m.edsoo.ru/6 VQ7WZS6U

11

[IpakTuueckas pabora c
HCIIOIB30BaHHEM
AJICKTPOHHBIX TAOJIHUIL

https://m.edsoo.ru/ASKODEFOW

12

[Tpumepsl HEMPEPHIBHBIX
CIIyYalHBIX BEJIUYMH.
DyHKIMS ITTIOTHOCTH
BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnipenieneHue.

https://m.edsoo.ru/TBYPVVI6N



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

[Ipumeps! 3a1a4, TPUBOASILIUX
K ITI0Ka3aTeJIbHOMY U K
HOpPMAaJIbBHOMY
pacnpeneneHusam

DyHKIUS ITTOTHOCTH

14 BEPOATHOCTH MOKA3aTEIHLHOIO https://m.edsoo.ru/0TSVANSGH
pacnpeneneHus
@yHKIHA INIOTHOCTH

15 BEPOSITHOCTH HOPMAJIBHOTO https://m.edsoo.ru/3BEDF3PKL
pacnpeneneHus
ITocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX

16 cobpiTuit. [Ipumep 3agaun, https://m.edsoo.ru/D45HUB3GM
MPUBOJISIIEH K
pacnpenenenuto [lyaccona
[IpakTuyeckas padora ¢

17 HCIIOB30BAHUEM https://m.edsoo0.r/6 XKX4ZT1F
AJICKTPOHHBIX TAOJIHUII
KoBapuanus aByx ciyyalHbIX

18 BennunH. Koaddumment https://m.edsoo.ru/CLXUTCA37
KOPPEJISIIIIT

19 (COBMECTHEIE HAOMOACHH https://m.edsoo.rt/HROCOPOZ9
JIBYX BEJIMYUH

20 Bribopouriit kosppuumeHT https://m.edsoo.ru/SL2HPVEAB
KOppeJsLUU
Paznuune mexy JTMHEMHON

21 CBSI3bIO U PUYMHHO- https://m.edsoo.ru/DQ77BBBIP

CHCHCTBCHHOﬁ CBA3bIO



https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP

22 JIuneitnas perpeccus https://m.edsoo.ru/F2NT3RIIG
[IpakTuyeckas pabota ¢

23 HCII0JIb30BAaHUEM https://m.edsoo.ru/I9LGE6B45
AIIEKTPOHHBIX TAOJIHIT
[IpencraBnenue JaHHBIX C
MTOMOIIIBIO TAOIUIL 1

24 o 5 https://m.edsoo.rt/THOWUMG6V3
JIarpaMm, onucareabHas
CTaTUCTUKA
OnbITh ¢ paBHOBO3MOXXHBIMHU

25 P https://m.edsoo0.rw/XLU9TSDVR
9JIEMEHTAPHBIMU COOBITUSIMH
Brruncienue BeposTHOCTEM

26 COOBITUH C IPUMEHECHUEM https://m.edsoo.ru/66 IMIIPXR
hopmyn
Brruncienue BeposaTHOCTEM
COOBITUH C TIPUMEHEHUEM

27 rpauIeCKUX METOJIOB: https://m.edsoo.ru/2WSLLMRF6
KOOpJIMHATHASI psAMas,
JIEPEBO, MarpaMMma Jisepa
CiyyaiiHble BEJIMYUHBI 1

28 https://m.edsoo.ru/CVIY1CQSA
pacnpezeneHus
Marematuueckoe 0XKuaaHue

29 N A https://m.eds00.ru/FQJOJIKXY
CITy4aifHOM BEJTUYHHBI
MareMatuueckoe 0XKHIaHKe

30 o . A https://m.edsoo.ru/2Y XDFLA4PS
CITy4yallHOM BEIUYHHBI
KonTponsHas padora:

31 | P P ; https://m.edsoo.ru/WS1ILA3US

BeposiTHOCTB M cTaThCTHKA

Brruncienue BeposaTHOCTEM

32 https://m.edsoo.ru/MFOY8KOZ7

COOBITHIA C IPUMEHEHUEM



https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7

dhopmyn u rpadugeckux
METOJIOB

33

Brruncienue BeposTHOCTEM
COOBITHI C IPUMEHEHUEM
dhopmyn u rpadugeckux
METOJI0B

https://m.edsoo.ru/YISRD8ASM

34

CrnydaiiHble BETUYUHBI U
pacrpeieieHusl.
MaremaTtnueckoe oXXugaHue
CIIy4ailHON BETMYHHBI

https://m.edsoo.ru/SNAA4YTRK

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

34



https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OFPA30BATEJILHOM ITPOT'PAMMBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsieMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero 00pa3oBaHmsi
pe3yJibTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YurtaTh U CTPOUTH TAOIUILIBI U IUATPAMMBI
62 OnepupoBaThb  NOHATUAMU:  CpeqHee  apudmeTuyecKkoe,  MeauaHa,
’ HauOobIlIee, HAMMEHbIIIEE 3HAaUeHHE, pa3MaX MacCHBa YUCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIy4YallHbIN SKCIIEPUMEHT (OIBIT) U Ciy4ailHoe
CcOOBITHE, DJIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIM HMCXOJ) CIy4aiiHOTO
6.3 OMbITa; HAXOAUTh BEPOATHOCTH B ONBITAaX C PaBHOBO3MOXHBIMU
CIIy4allHBIMU COOBITUAMHU, HAXOAUTh U CPAaBHUBATH BEPOATHOCTH COOBITHI B
W3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u ¢opMyaupoBath COOBITHS: TMepecedeHue U OObEeIUHECHUE
6.4 JTaHHBIX COOBITHI, COOBITHE, MPOTUBOMOJIOKHOE TAaHHOMY COOBITHIO;
’ MOJIb30BaThCS qUarpamMmmamu Jisepa u GopMyioi CIoKEeHHs BEpOsSTHOCTEH
IIPY PELLIECHUN 3a]a4
OnepupoBaTh NOHITUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOAWTh BEPOSTHOCTU C IMOMOUIbIO IMpaBWJIa YMHOXEHHUS, C MOMOIIbIO
JiepeBa CIy4yaitHoOro ombITa
6.6 [IpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PEILIEHUH 3aa4
OnepupoBaTh MOHATUSAMU: UCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIIeX U HeyAauya; HaXOAUThb BEPOSITHOCTU COOBITHH B Cepuu
' HE3aBUCHMBIX HCIIBITAHUH 1O TEPBOr0 YCIeXa, HaXOJUThb BEPOSTHOCTU
coObITHI B cepuu ucnbplTanuil bepHymim
6.8 OnepupoBaTb NOHATUAMU:  CiIydailHas  BEJIWYMHA, PaACIpPEICIICHUE
' BEPOATHOCTEN, AMarpaMma pacipeesIeHus
11 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanmsi
pe3yJibTara
5 Teopus BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CIIy4aitHON BEJIUYMHBIIO

pacupeCaCJICHUIO UJIN C IIOMOIIBIO JUarpamMm




OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXWJAHUS, TPHUBOJUTH
IpUMEpHl TOTO, KaK MPUMEHSETCS MaTeMaTUYeCKOe OKHUIaHUe CIydailHON

32 BEJIMYMHBI, HAxXOOUTb MAaTE€MaTHYECKOE OXUIAHME 10  JaHHOMY
pacnpeneseHuI0

5.3 HNwmets npencraBieHne o 3aK0HE OOJBITUX YHCETT

54 Hmets npencraBieHre 0 HOPMaabHOM PACIPEAEICHUN




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsieMblii 3J1€MEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHne TaHHBIX ¢ MOMOIIBIO TabmuI U auarpamm. Cpeanee apudmernaeckoe,
MeauaHa, HauOoJiblliee U HauMEHbIIee 3HAUYCHHs, pa3Max, AUCTIEPCHs] U CTaHIAPTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB

6.2

CrnyuyaliHble SKCTIEPUMEHTHI (OTIBITBI) U CITyYalHBIC COOBITUSI. DIEMEHTAPHBIC COOBITHUS
(ucxomsl). BeposTHOCTh ciiydaitHOro cOOBITHS. BIM30CTH 4YaCTOTHIM BEPOATHOCTH
coOpITuil. CiyuyaliHbIE ONBITHI C PAaBHOBO3MOXXHBIMHU DSJIEMEHTAPHBIMH COOBITHUSMH.
BepostHOCTH COOBITHI B OTIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU

6.3

Onepanuu  Haag COOBITHSIMH: TepeceueHue, OOBEIUHEHHE, MPOTHUBOIOIOKHBIC
coObITus. uarpammsl Diinepa. @opmyna ciokeHus: BEpOSATHOCTEN

6.4

VYcioBHass ~ BEpPOSATHOCTb. YMHOXXEHHME  BEPOSATHOCTEH. JlepeBo  ciydailHOTO
skcriepuMenTa. @opmyna moaHoH BeposTHOCTH. HezaBucuMble cOOBITHS

6.5

KoMmOunaroproe mnpaBmio ymHOkeHus. IlepectanoBku wu dakropuan. Yucrio
couetanuii. Tpeyronpauk [Tackams. opmyna 6mHOMa HhtoTOHA

6.6

bunapHblil ciydaiiHbIl OmBIT (MCHBITAaHUE), ycmnex M Heyaada. HesaBucumbie
ucnbiTanus. Cepus HE3aBUCHMBIX HCHbITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymimn

6.7

Cnyuaitnas BenuuuHa. Pacnpenenenue BepositHocTel. J[marpamma pacripeesieHus.
[Ipumeps! pacripeesieHnii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KUIACC

Kox

IIpoBepsieMblii JJIEeMEHT COEePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEpUCTUKU CIy4YalHBIX BEIMYMH: MaTE€MaTHYECKOE OXKHMJAHUE,
JUCIIEpCUsl U CTaHJApTHOE OTKJIOHEHUWE. [Ipumepsl mpuMeHEeHUs MaTeMaTH4eCKOro
OKMJaHMs, B TOM 4YHCIIE B 3aJayax M3 IIOBCEJHEBHOM >XU3HHU. MaremaTH4eCcKoe
OXKU/IaHue OMHApHOHN CilydailHOW BEeNUYMHBL. MaTeMaTH4eCKOe OXKUJAAHUE CYMMBI
CIIy4YalHBIX BEIUYMH. MaTeMaTH4eCKOe 0KMIAHUE U JUCIIEPCUS TEOMETPUYECKOIO U
OMHOMUAJIBHOTO pacIpeieIeHUH

52

3akoH OONBIIMX YHCENT M €r0 poiib B Hayke, Mpupoae u oduiecTBe. BrIOOpOUHBIiA
METOJI UCCIIETOBAaHUN

53

HpI/IMepH HCIIPCPBIBHBIX CﬂyqaﬁHBIX BCJINYHH. ITousarue 0 IINIOTHOCTHU




pacnpezenenus. 3aaayuu, NPUBOJIALINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAaJIbHOM paclpeeIeHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM OCBOEHMUSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpamMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnagenne MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMHU pEUICHUS 3a1ad;
yMeHue (OPMYJIMPOBATH W OINEPHUPOBATH TOHATHIMH: ONpEACICHHE,
aKCMOMa, TeopeMa, CIEJICTBUE, CBOWCTBO, TPHU3HAK, 0KA3aTEIbCTBO,
pPaBHOCWIbHBIC (OPMYITHPOBKH; MPUMEHATh UX; YMEHHUE (HOPMYITUPOBATH
00paTHOE M NPOTHUBOMOJIOKHOE YTBEP)KICHHE, NPHUBOJUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIAYKIIUY;
IIPOBOAWTL AOKA3aTCIbHBIC PACCYKACHHA IPpHU PCIICHUN 3aa4, OLICHUBATH
1 JIOTHYECKYI0  TMPaBHIBHOCTh  PACCYXJICHUWH, yMEHHE OIEepPHpPOBATH
MOHATUAMU. MHOXKXCECTBO, MOAMHOXKCECTBO, OII€pallMM HaJ MHOXKCCTBAMU;
YMEHHE  UCIOJIb30BaTh  TCOPETUKO-MHOKECTBCHHBIM  ammapar — JJis
OIMMUCaHUs PCaJIbHBIX MPOUECCOB U SIBJICHUU U Ipu pCUICHUHU 3aaa4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEJIMETOB; YMEHUE ONEPUPOBAThH MOHITHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh
U OIMHUCHIBATh Tpadbl Pa3IMYHBIMH CITOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

pelieHuu 3a1a4y

YMeHrne onepupoBaTh MOHATHUSMH: HATypajbHOE YHCJIO, IEI0e YHCIIO,
CTEMEHb C IeJIbIM MOKa3aTesieM, KOPEeHb HATyPaIbHON CTEIEHH, CTEMEeHb C
pallMOHAJIBHBIM I10KAa3aTCJICM, CTCIICHL C I[eﬁCTBHTCHBHBIM IIOKa3aTecJIEM,
ngorapuM dYHClIA, CHHYC, KOCHMHYC M TaHICHC MPOMU3BOJILHOTO YHCIIA,
OCTaTOK 1O MOIYJI0, PAlMOHAIBHOE YHUCIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJbHBIX, IEJIbIX, PAIlMOHAIBHBIX, JICHCTBUTEIBHBIX
2 YHUCeN; YMEHUE UCTIOIb30BATh MPU3HAKH JEIMMOCTH, HAUMEHBIITNN 00N
Je7UTeNIb W HaWMeEHbIee oOInee KpaTHoe, aaroputM EBknuma mpu
pelieHuU 3a4a4;, 3HAKOMCTBO C pa3JIMYHbIMU MO3UIUOHHBIMH CUCTCMaMU
CUHUCIICHUS; YMCHHE BBITIOIHATH BHIYMCIICHUE 3HAYCHUIN U ITPeoOpa3oBaHus
BBIPOKEHUH CO CTEMeHsSMU W Jjorapudmamu, mpeodpa3oBaHus IPOOHO-
palMOHAIBHBIX ~ BBIPAKEHHI; YMEHHE  ONEPHUPOBATH  TOHSITHUSMHU:

IOCICa10BAaTCIIbHOCTD, apI/Iq)MeTI/I‘-IeCKaSI nporpeccusd, TreoMCTprUICCKasd




mporpeccusi, OECKOHEYHO YOBIBaIOIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHME 3aJaBaTh IOCJIEAOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb M apryMEHT
KOMIUIEKCHOTO  4ucia, QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOUTE apuU(PMETHUECKHE NEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOJIUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHUCEIl; ONEpPUPOBATh
NOHATUSIMH:  MaTpuna 2X2 wu  3%3, onpenenuTenb  MaTpHULbL,

FCOMeTqueCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe OnepupoBaTh IMOHATUAMU: paLMOHAIbHBIC, HpPpPALMOHAJIbHBIC,
MOKa3aTebHblE, CTENEHHBIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHHUE, YypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHHH, HEPABEHCTB W CHUCTEM; YMEHHE pelaTb YpaBHEHMS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO pPa3JIMYHBIX IPUEMOB; pEILATH
YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C TNIApAMETPOM; IPUMEHSTh
YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTel HayKu U peaibHON )KU3HU

YMeHne omnepupoBaTh TOHATHSAMH: (DyHKIUS, YETHOCTh (DYHKIHH,
NEPUOUYHOCT (DYHKIUHM, OrPaHMYEHHOCTb (PYHKUIUH, MOHOTOHHOCTbH
GYyHKINH, SKCTpeMyM (QYHKIWH, HaHOOJbIeE W HAaUMEHbIIEEe 3HAUYCHUS
(GYHKIMK Ha TPOMEXYTKE, HeNpepblBHAS (DYHKIUs, aCUMIITOTHI rpaduka
GbyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, T€OMETPUYCCKUN U
¢u3nyeckuif CMbICA MPOU3BOJHOM, TNEepBOOOpa3Has, ONpeaeTIEHHbIN
WHTETpaj; YMEHHE HaxXOIUTh aCUMNOTOTHl Tpaduka (yHKIHH; YMEHHE
BBIUHUCIATh  NPOU3BOAHBIE  CYMMBI, IPOM3BEIEHUS, YacCTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMH; YMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE MHCIONb30BaTh IPOU3BOJAHYIO JJIi HUCCIEIOBaHUS (PYHKIMH,
HaxXo/JWTh HauOOJbIIME M HAUMEHbIIME 3HAa4eHUs (YHKUUI; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHUEM armapaTa MaTeMaTH4ecKoro
aHaJIN3a; NPHUMEHATH IPOM3BOAHYIO NIl HAxXOXKACHHUS HAWIy4dIIEro
peuieHuss B INPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHUYECKUX H

(bU3MYeCKUX 3a/1avax; HaXOAUTh TUIOMIAAN U O00BEMBI (PUTYP C IMTOMOIIIBIO




HUHTErpaia, MNpUBOAWUTL HNPHUMEPbBI MATEMATUYCCKOrO MOACIIMPOBAHUA C

NOMOIIbIO U] depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, oOpaTHas (YHKLHS,
KOMITO3UIUS (QYHKIMM, nuHeWHas (QyHKUOUS, KBaApaTU4Has (QyHKUUSA,
pauMoHanbHast (QYHKUUS, CTeNeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
(GyHKIMU, O0paTHbIE TPUTOHOMETPUYECKHE (QYHKIIMM, MOKa3aTeabHas U
norapupmuueckass (yHKIHUH; YMEHUE CTPOUTh TpapuKd H3YyUYCHHBIX
GyHKIUH,  BBINONHATH  npeoOpa3oBaHust  TrpaduKoB  (PyHKUHH,
UCIOJb30BaTh TPaQUKH JUIsl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnr 3a7iad U3 JPYruxX ydeOHBIX IMPEJIMETOB M 3aJady U3 PeajibHOU
KHU3HHM; BbIpaXaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKIMHM JUIsl pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jad C [apaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJaud pa3HbIX THUIOB (B TOM YHCJE Ha
MIPOLIEHTHI, AOJM U YacTH, Ha JABMKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3aJla4i U3 00JIaCTU YIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTaBIATh BBIPAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3YyJIbTATOB, YMEHHME MOJCINPOBATH
peanbpHbBle CUTyallud Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJENIM C  HCHOJIb30BAHMEM  ammapara  ajareOpsl,

HHTCPIPCTHPOBATDH l'IOJ'Iy‘-IeHHHﬁ pe3yjibTat

YMeHue onepupoBaTh MOHATUSAMHU: CpeIHEe apu(MeTHdecKoe, MeIuaHa,
HanOoJIbIlIee W HAMMEHBIIIEE 3HAYCHHUS, pa3Max, TUCIIEPCHS, CTAaHIAPTHOE
OTKJIOHEHHE 4YMCJIOBOr0 Habopa; yMeHHE HU3BJeKaTb, MHTEPIPETHPOBATh
nH(popMalnIo, MPEACTABIECHHYI0 B TaOIUIaX, Ha Auarpammax, rpaduxax,
OTPa)KAIOILYI0 CBOWCTBA pEaJIbHBIX IPOLECCOB U SIBICHUH; MPENCTABIATh
nH(pOpMALIMI0O € T[OMOILIBI0 TabMUIl W JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYECKUE JAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TIpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapUuecKu UCCIE0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I5I C IIOMOIIBIO JJUarpaMm pacCCUuBaHUs U JIMHEMHOM perpeccuun

YMeHue OIICPHUPOBATL TMMOHATHAMMU: CJ'Iy‘I&fIHBIfI OIIBIT H CHy‘I&ﬁHOC

COOBITHE, BEPOSATHOCTb CIIy4aHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TpadUyecKuX METOJIOB; NPUMEHSThH
(bopMyJBl CIOXKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (GopMmyiy MHOIHOM
BepoSTHOCTH, (opMyny bepHynnu, koMOuHaTOpHBIE (PaKThl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHass BEJIMYMHA, pacCHpelle]IeHHe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHWUE, NUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Clly4ailHOM  BeNMMYUHBL, (YHKUUU  paclpeieseHuss ¢ IUIOTHOCTH
PaBHOMEPHOI0, [T0OKA3aTeIbHOIO0 U HOPMAJIBHOTO PacIpeEeeHUN; yMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIpeAeTICHUN s pelieHus 3aaay;
3HAaKOMCTBO C MOHATUSIMH: 3aKOH OOJIBLIMX YHCEJ, METOJbl BHIOOPOYHBIX
UCCIIEIOBaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBLIMX 4YHCET B NPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIIEpUPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  MEepecTaHoBOK; OuHOM  HpIOTOHa;  yMeHHME  NPUMEHATH
KOMOMHATOpHbIE (DAaKThl U PACCYKIACHMS JJIs pelIeHUs 3ajay; OLEHUBATh
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKA, IMpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUIA, IJIOCKUI yroJl, 1ByTpaHHbIN
yroi, TpEXTPaHHbIN YroJl, CKpeIMBaOIIUeEcs MpsMble, NapaJUIeIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IUJIOCKOCTEHM, Yrojd MEXAy HIpsIMbIMH,
yroia MexXAy HpsSMOM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSMH,
paccTosiHue OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMH,
paccTosiHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONb30BaTh NPU PELICHUU
3a/a4 M3yueHHbIe (PAKThl U TEOPEMbI MIIAHUMETPUU; YMEHHE OLIEHHWBATh
pa3Mepbl  OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTh MaTeMaTUYECKHE
MOJEJIH C IOMOIIBK) TE€OMETPUYECKUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3a1a4n
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YMeHne omepupoBaTh MOHATUSAMH: IUIOMAAbL (QUTYphl, 00BEM (QHTYPHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPaHHHMK, CEYCHHWE MHOTOTPAHHHKA,
KyO, MapajuieNenumiesi, Mpu3Ma, NupamMuna, (Gurypa ¥ TOBEPXHOCTH
BpallleHUs, IWIMHAP, KOHYyc, map, cdepa, mmomans cepsl, UIOMAAb
MOBEPXHOCTH NHUPAMUJbI, TMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
NPSMOYTOJIBHOTO ~MapaUieienuiea, NHPaMUAbI, MPU3MBI, I[WIMHAPA,
KOHyca, Iapa, pa3BEépPTKa MOBEPXHOCTH, CEUCHHs] KOHyca W IMIMHIPA,

mapajiCeiabHble OCH HWJIXM OCHOBAHHIO, CCYCHHUC IIapa, IIJIIOCKOCTb,




Kacamomasica cdeppl, UWIMHIpa, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpBHl M MOBEPXHOCTHU
BpALEHUs, UX CEUYEHHUs], B TOM YHUCIIE C MIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSATh CBOMCTBAa I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynHUpoBaTh ONpEeNICHUs] U3y4YaeMbIX (QUTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPUYECKUX (QUryp, OOOCHOBBIBATH HIIU
omnpoBepraThb HX; YMEHHE TNPOBOJAUTH KJIacCHUPUKauio0 (GUryp 1o
pa3NUYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIE JIOTOJHUTEIbHBIC

MMOCTPOEHUS

11

YMeHne onepupoBaTh TOHSATHSAMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajiesIbHbli TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHue M0100MsI, TOA00HBIE (UTYpBl; YMEHHE
pacro3HaBaTh paBHbIE U IMOAO0OHBIE (UIYpbl, B TOM YHCIE B MpPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJI30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelleHNH 3aJad; HaXOAWUTh TEOMETPUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
oAb, 00BEM) IpU PEUIeHUH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 pealbHON KHM3HHM, YMEHHE BBIYMCIATH T€OMETPUYECKHE BEITMUMHBI
(mmHA, yroON, IJIOMAAh, OOBEM, TUIOMAAb TOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIe (OPMYJBI M METO/bl, B TOM YHCIE: IUIONIAJb MOBEPXHOCTH
MUpaMUBI, TPU3MBI, KOHYyca, MWIMHIPA, IUIOMaab cdepbl; 00BEM Kyoa,
NPSMOYTOJIBHOTO  TapaJUIeJICNUIIeia, THPAMUIbI, TPHU3MbI, [WIAHIPA,

KOHYCa, 1I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYp
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VYMmenne OIICPHUPOBATL IMOHATHUAMU: NPAMOYTOJIbHAA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, Pa3lIOKCHHE BEKTOopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE TIPOU3BEICHHUE, YTOJ MEXIy
BCKTOpaMH; YMCHUC HCIIOJIb30BATbh BCKTOpHBIﬁ u KOOpI[PIHaTHLIfI METOL

JJIL PECIICHU F'COMCTPHUYCCKUX 3a1a1 U 3a/ia4 ApYTHUX y‘le6HLIX npeaAMCTOB
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YMeHue BbIOMpATh MOAXOMAIINNA METOJT IJIsl PELISHUs 3a]]a4H; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B HM3yYCHUH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pACIO3HABaTh IMPOSBICHHE 3aKOHOB
MaT€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJUTH MIPUMEPHI MATEMATHUUECKUX

OTKPBITUNA POCCUIICKON M MUPOBOM MAaTeMaTUYECKOW HayKH




HHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

ITO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEe
12 Panmonaneubie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC JPOOH, TMPOIICHTHI,
. OECKOHEUYHBIC TIEPUOANUECKHE TPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOU cTerneHu. JeWcTBUs ¢ apupMeTHIecKuMU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenens c 1esbIM nokaszaresieM. CTeneHb ¢ pallMoOHaIbHbIM Noka3zareneM. CBoiicTBa
. CTEINEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTndHpie U HaTypadbHbIC JOrapru(MbI
JeiicTBuTenpHble uyncia. ApupMeTHYeCKHe Olepalud C  JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYUCICHUS, TPaBUJIa OKPYTICHUS, TPUKUIKA U Ol[EHKa
pe3yJpTaTa BEIYMCICHUN
1.8 [IpeoOpazoBanue BhIpaKEHUN
1.9 KomnnekcHsie uncia
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 L{enbsie u 1pOOHO-pallMOHATBHBIC YPABHEHUS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomeTpu4yeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JTOrapUPMUUECKUE YPABHEHUS
2.5 [enbie u IpOOHO-pallMOHAIBHBIE HEPABEHCTBA
2.6 HppannonanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOrapuPMUIECKHE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsbl JTUHEMHBIX ypaBHEHUN. OnpenenuTesb MaTPUIbI
3 OyHKINUU U TpaPuKH




OyHkMs, crnocoObl 3anaHus QyHkuuu. ['padux (ynkumu. B3zaumuo oOparHble

> ¢ynkunu. YétHpie 1 Heu€THBIC QyHKIMU. [leproanueckue GyHKINH
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHMd Qynkumu. Hymn dyskuumn.
) [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
. MakcumMyMbl U MHUHUMYMBI ¢QyHKUMu. HaunGombiiee M HauMeHblee 3HAYCHHE
(YHKLINU HAa IPOMEKYTKE
13 CrenenHass (yHKUMS C HaTypaJbHbIM M LEJbIM IokazatesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpauiK KOPHS 1-0l CTENIEHU
34 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpapUKH
3.5 [Toka3zaTenbHas u norapudmudeckas QyHKIUH, UX CBOUCTBA U IpauKu
16 Touku paspeiBa. Acumntorsl rpadukoB ¢yHknuil. CpoiicTBa  (QyHKIMIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBatenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEOBATEIbHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmya Cl0XXKHbBIX MPOLIEHTOB
4 Hauvana MaTemMaTuueckoro aHanusa
4.1 [TpousBonHas GyHkuu. [Tpon3BoiHbIE 3IEMEHTAPHBIX (GYHKLNH
[IpumeHeHne mNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHnrne HanOoONbIIEro U HAMMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unterpan
5 MHOXeCTBa U JIOTUKA
5.1 MHoOXecTBO, onepaiuy HajJ MHOKecTBamu. J{luarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCT 1 cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEpXHOCTH BpaIllEHUS
7.5 Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






