MHAHHUCTEPCTBO NPOCBEIEHUS POCCHICKOI OEJEPALTINN
Pocrosckasn 06aacte MscHuKoBCKHii paiioH cesio Yanteips

MY " Otaen oGpazoBanus AavunHcTpanun MSCHAKOBCKOIo parona"

MBOY COII Ne3
PACCMOTPEHO COI''TACOBAHO VTBEP)KEEQI?I@\*T» ,
PyxoBoayreis IIIMO PYKOBOHI?N] HEKTOD '
i e/
Sanmynxas C.B. Tyxmom Or.
ITpoToxom Nel ot «29» ITpoToxon Nel ot «31»
aBrycra 2026r. asrycra 2026r.
PABOYASI ITPOTPAMMA
(ID 5437916)

y4eGHoro npeamera «BeposiTHOCTL M CTaTHCTHKA. Yriay6neHHblil ypoBeHb»

11 obygaromuxcs 10-11 kmaccos

cesno Yanreips 2026



MHHHUCTEPCTBO MPOCBEIMIEHUS POCCUICKOM ®EJEPAIIIN
PocToBckas o0s1acTh MACHUKOBCKHH PaiioH cesio YaaTeipb

MY " Otaen o0pa3zoBanusi AiMUHMCTPANMU MsICHUKOBCKOIo paiona'

MBOY COLI Ne3
PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
PykoBogurens IIIMO PykoBogurens MC Jupekrop
3anyukas C.B. Tyxuksn O.I'. byrasu C.A.
[Tporoxosn Nel ot «29» [Iporokoin Nel ot «31» [Ipuka3 Ne 240 ot «1»
aBrycra 2026r. aBrycra 2026r. ceHtsiops 2026 r.
PABOYASA ITPOTPAMMA

(ID 10833594)

yueOHoro npeamera «BeposiTHOCTD U CTATUCTHKA. YTJIYyOJICHHBIN YPOBEHb)

st ooyyaromumxest 10-11 kmaccoB

cesio Haarsips 2026



MNOACHUTEJIBHASA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBIISICTCS. MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpeIHEro oO1ero oopazoBanusi. Y4eOHbIN Kypc
npeaHa3HayeH i (OpMUPOBaHUS y OOYYAIOIIMXCS CTATUCTUUECKON KYJIbTYphl U
ITOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEN KaK MAaTEMAaTUYECKOTrO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIECHUS OOydaroluXcs O METOoJaxX HCCIEeIOBaHMs
U3MEHYMBOIO MHpA, pa3BUBACTCSl IOHMMAaHUE 3HAYUMOCTH U  OOLIHOCTH
MaTE€MaTHYeCKUX METOJOB IIO3HAHUS KaK HEOTBEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpeIyIeHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pPa3BUTHUE IIPEACTABICHUNM O CIy4YalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HAMM Ha BaXXHBIX NPUMEPAX, CIOKETHI KOTOPBIX NMOYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y o0ydarommxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIL ~ ONUCAHUS  aHTPONOMETPUUECKUX M JAeMorpauyecKux  BEJIMYUH,
NOTPEIIHOCTEH B pa3jIMyHbIE pOAAa H3MEPEHUSX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IIPOLIECCOB
B oOmecTBe. Y4eOHbIM Kypc sBISeTCS 0a30i i1 OCBOEHHUSI BEPOATHOCTHO-
CTAaTUCTUYECKUX METOJI0B, HEOOXOJAUMBIX CHEIHAIMCTAaM HE TOJIBKO MHKEHEPHBIX
CIIELUAIBHOCTEM, HO TaKXe COLMAIbHBIX M IICUXOJOTMYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYI0 dYacTh Y4YEOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTEMaTUYECKYI0 (popMaIn3aluIo.

B cooTBeTcTBUM C yKa3aHHBIMU LIEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coziepkatenbuble TMHUK: «CiayyaliHble cOOBITHS U BEpOSITHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISI IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHUM «CrydailHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW JjIsi (DOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
MEKy 3HAYCHHUSAMH CIy4alHbIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JIMHUY 3aHUMAET U3yUYE€HUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paCIpeAeICHUN U



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CITyYalHBIX SIBIICHUN C MOMOIIBIO HEMPEPHIBHBIX PyHKIUH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PaCIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 0O3HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OSTOH CBSI3M C IOMOIIBIO
kKod(dduieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajuora. OTH DBJIEMEHTHI
coJiep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», H3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C pacpe/IeICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 uac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHSI. DJIEMEHTApHBIC
coObITUs (Mcx0nbl). BeposTHOCTH ciydailHOTO cOObITHS. BIM30CTh 4YacTOTHI U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO Ciy4alHOro
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTannst. Cepusi HE3aBUCHMBIX UCIIBITAHUN JO MEpBOro ycrexa. IlepectanoBkn
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuld bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cmyuvaitnasgs  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactipenenenus. Onepanuu Haj ClIy4YalHbIMM BEJIMYMHAMM. bUHApHAs ciiyyanHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE W
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE€ OXHUIAHUE CIyYalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MATEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBaHmue, JoTepes). MaTemaTHUecKoe OXHIaHWE OWHAPHOW CIy4alHOM
BEJIMYMHBI. MaTeMaThdeckoe OKHWJAaHHE€ CYMMbl CJIy4YailHbIX  BEJIWYUH.
Maremaruueckoe 0KUJJaHUE T€OMETPUYECKOTO " OMHOMUATILHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIYYaWHOM  BEJIIMYUHBI
(pactipenenenust). Jlucniepcusi OMHApHON CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXKUJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss W CTaHAQpPTHOE  OTKJIOHEHHE  OMHOMHUAILHOTO
pacnipenenenus. Jucnepcus MW CTaHAAPTHOE OTKJIOHEHUWE TI€OMETPUYECKOTO
pacnpeneneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akoH
Oonpmimx  uyucen. BwiOopounslii  Merox  uccienoBaHuil.  BriOopouHble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TUIIOTE3 C IOMOLIBIO U3YYEHHBIX PaCIpEICICHUN.

HenpepbiBHBIE cilydaiiHble Beau4uHbL. [IprMeppl. @YHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacmnpenesicHus. PaBHOMepHOe pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTeIbHOMY PACHpeaeIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  PacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocnenoBaTeIbHOCTh,  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIil
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOU CBs3bI10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaAPaTOB.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaOIMIEeT0oCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIecTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJACHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnr W Ppeanu3oBbBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4y MaTeMaTUYeCKON HAMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TPUMEHEHHE MAaTEMATUYEeCKUX 3HAHUW I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIISITh TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble jioruvyeckue geiicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUUYECKUX
OOBEKTOB, TOHATUN, OTHOUICHMH MEXIy TMOHATUAMH, (HOpPMYIHpPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS J1J1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
neJIsIMHAu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peH1/151 B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaEMOUW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOHU Cy)K)IeHI/IH C CY)KI[CHI/ISIMI/I I[pyTI/IX yqaCTHI/IKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CAMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUIGHHS € YYETOM 3aaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
Y4ETOM MMEIOLINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJVIEKT:

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0O BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJIHO OTEpUpOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTb B rpade, Uenb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOro
HKCIIEPUMEHTA,;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4yallHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PAaBHOBO3MOKHBIMHU 3JIEMEHTapPHBIMU COOBITUSIMU;HAXOJUTh U (POPMYJIHPOBATH
COOBITHSI:  TEpeceueHue, OO0bEAMHEHHWE  JaHHBIX  COOBITHM,  COOBITHE,
IIPOTHUBOIIOJIOXKHOE JAHHOMY, MCIOJIb30BaTh AMAarpaMMbl Dijiepa, KOOPAUHATHYIO
OpSIMYIO JUUISl PELIEHUs 331y, MOJIb30BaThCsl (GOPMYIION CIIOKEHUS BEpOSTHOCTEN
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEPUPOBATH  NOHATUAMM:  YCIOBHAs  BEPOSATHOCTb,  yYMHOXCHUE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXKEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJIb30BaTh (POPMYJSY TMOJHOW BEPOSITHOCTH, (OPMYIy
baiieca npu peleHuu 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITHI O opmysie u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEN;CBOOOJHO ONEPUPOBATH MOHATUSIMH: OWHAPHBIN
Clly4allHbIil ONBIT (MCHBITAHUE), yCIIEX WU HeyJaya, HE3aBUCUMbIE HCHbITAHUS,
CepHsl UCHBITAHWM, HAaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUH HCHBITAHUN [0
IIEPBOr0 YCIIEXa, B CEPUM HCIBITAHWW bEpHyHM, B ONBITE, CBA3AHHOM CO
ClIy4aiiHbIM BBIOOPOM K3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, paclpeiesieHue
BEPOSITHOCTEH, JuarpamMma pacrnpeicicHus, OuHapHas CciydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE PACIIPECIICHHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE PACIPENEIICHHE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesIeHUsl IBYX CIydalHBIX
BEJIMYUH [UIS BBIJCICHUS PACHPEACIICHAsS KAKIOM BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOr0 OKUIAHUS CIIyYaiiHOW BEIMYHMHBI (pacnpeneseHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHWS TPHU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHUYeCKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacpeiesieHuH;

CcBOOO/IHO ONEpPUPOBATh MOHATHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHSTh CBOMCTBA IHUCIEPCUM CIIyYaWHOW BEJIMYMHBI
(pactipeienieHnsi) TPU PELICHUU 3a/lad, BBIUUCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeICHUN.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOUN BHIOOPKE M OLICHUBATh
XapaKTEPUCTUKNW TEHEPAIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YACh H3yUYEHHBIMU PacCpeIEICHUSIMU;

OPUBOANUTH  MPUMEPBHl  334a4, NPUBOAAIIMX K  IOKa3aTEJIbHOMY
paclpeneneHno, 3aaad, NPUBOMAIIMX K HOPMAJIBbHOMY  PaCIHpENEIeHUIO.
OnepupoBarth MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O pacHpeesICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIipe/ieIeH s

ompenesaTh  KO3QOUIMEHT  JTUHEHHON  KOppemsIuu,  BbIOOPOUYHBIM
KO3 (PULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudpossbie)
Ne /it Konrpoabnbie IpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DOnemMeHTHl Teopun rpados 3
CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOXXECTBaMU U
coObITusiMU. Cl10’K€HNE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTebHbIX UCIIBITAHUI.
Ucnpiranusa beprnynnmu. CiyyaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

Ne i/

3aKoH OONBIINX YHCET

KoauuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

DJIEMEHThHI MAaTEMAaTHUYSCKON CTaTUCTUKU
HerepHBHHe cnyqaﬁHble BCIINYHHBI

(pacnpenenenus), MoKa3aTeabHOE U
HOpMAaJIbHOE pacIpeieIeHus

Pacnpenenenue Ilyaccona

CBs13b MCKIY CHy‘l&ﬁHHMH BCIN4YNHaMN

O0001EHHE U CUCTEMATU3ALIUS 3HAHUM

11 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34 1







IHOYPOYHOE IINTAHUPOBAHHUE
10 A KJIACC 3anyukas Cersiana BukropoBHa

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE Pecypchl

I'pad, cBsa3ubIi Tpad,
MPEJCTaBICHNUE 3aa4H C
oMoIIkIo Tpada

Crenensp (BaJIGHTHOCTBD)
BepiuHsbl. [IyTh B rpade. Lenu
Y TTUKJTBI

I'padsr Ha IockocTH. [epeBo
CIIy4allHOTO KCIIEpUMEHTA

2.09

9.09

16.09

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

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

CrnyyaiiHble S5KCIEPUMEHTBI

(OmBITHI) U CiTy4aiiHbIE COOBITHUS.

DneMeHTapHbIe COOBITUS
(ucxompl)

23.09

https://m.edsoo.ru/JIIN2M7PO

BeposiTHOCTB CityqaitHOTO
coObITHs. BepostHocTu
COOBITHH B OMBITAX C
PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

30.09

https://m.edso00.ru/8S3C8YCML

BeposiTHOCTB CitydaitHOTO
coOwITUs. BepositTHOCTH
COOBITHH B OMBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU

7.10

https://m.edsoo.ru/N2R1G2PJ5




[Tepecedenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
dopmyJia CIOKEHUS
BEPOATHOCTEMN

14.10

https://m.edsoo.ru/183Y3NKOQ

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®opmyJiia yCI0BHOU
BEPOSITHOCTH

VYcnoBHast BEpOSITHOCTb.
YMHOXEHUE BEPOSITHOCTEH.
dopmyJiia yCI0OBHOU
BEPOSITHOCTH

dopmyra MoIHONH BEpOATHOCTH

21.10

11.11

18.11

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

11

12

13

®opwmyia baiieca. HezaBucumpie
COOBITHS

KomOunaTopHoe mpaBuiio
yMHOKeHUs. [lepecTanoBKY 1
¢dakropuan

Uucno coueranuid. TpeyrojbHUK
ITackains

25.11

2.12

9.12

https://m.edsoo.ru/NYF9VJI6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

14

15

16

®opmyna ounoma HeroToHa

KonTtponbHast pabora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHaTOpHKa"
bunapHbIi ClIy4alHBIM OIBIT
(ucmpITaHMe), yCeX U Heyaua.
HezaBucumeble ucnibITaHus.

16.12

23.12

30.12

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo0.ru/1Y4T46J0Q6




17

Cepus He3aBUCHUMBIX
WCIBITAHUH 710 MIEPBOTO ycrexa

CCpI/ISI HE3aBUCHUMBIX
HUCITBITAHUH A0 IMEPBOTO yCIi€xa

13.01

https://m.eds00.ru/Q1KT2Y9IU

18

19

20

Cepust HE3aBUCHUMBIX
ucnblTaHui beprynnm
Cry4daiiHplii BRIOOp M3 KOHEUHOU
COBOKYITHOCTH

[IpakTnueckas padbota ¢
HCII0JIb30BAHUEM JICKTPOHHBIX
TalJInI

20.01

27.01

3.02

https://m.edsoo.ru/HIWIZ7FD8

https://m.edsoo.ru/\VCL7PSUOX

https://m.edsoo.ru/NE69MIZJO

21

CrnydaiiHasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Juarpamma pacripeiesieHus

10.02

https://m.edsoo.ru/SMFB4W1JM

22

Onepanuu Haja c1y4alHbIMU
BennuuHaMu. [Tpumepst
pacnpenenenuil. bunapnas
ClyJaiiHasi BeJIMYMHA

17.02

https://m.edsoo.ru/C6TDDUNJ8

23

24

25

I'eomerpuyeckoe
pacnpenenenne. buHoMuanbHOE
pacnpeneneHue

MareMatrnyeckoe 0KHIaHHE
CIIy4alHOU BEINYHHBI.
CoBMecTHOE pacnpeieneHue
JIBYX CITyYalHBIX BEJIMYNH

HeszaBucumele cnyuaiiHbie
BenuuHbl. CBOMCTBA
MaTEMATUYECKOTO OKUIaHMU.

24.02

3.03

10.03

https://m.edsoo.ru/JTT2F54GL

https://m.edso0.ru/77Z76Y7KB

https://m.edso0.ru/N9D71J9PM




26

27

MaremaTndeckoe 0KHIaHUE
OMHApHOM ciry4aitHON
BCJINYHHBI

MaremaTndeckoe 0KHIaHUE
reOMETPUYECKOT0 U
OWHOMHAIIBHOTO pacIpeaeieHHI

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE

17.03

24.03

https://m.edsoo.ru/C6HWOBTQQ

https://m.edso0.ru/BGX67VSNV

28

29

30

31

32

Jucnepcust OuHapHOU
CIIy4aiiHOM BEJIMYUHBI.
CoiicTBa aucrepcuu

Matematuueckoe OxKHuIaHue
MIPOU3BENICHUS U TUCTIEPCUS
CYMMBbI HE3aBUCHUMBIX
CIy4aiHBIX BEJIMYHH

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

Jlucniepcus 1 cTaHIapTHOE
OTKJIOHEHHE T€OMETPHIECKOTO
pacnpenenenus. . [Ipaktudeckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HAHUH

7.04

14.04

21.04

28.04

5.05

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT

https://m.edsoo.ru/NSGZU1L92

https://m.edso0.ru/K2Y9U56JG

33

KonTponbnas padorta Ne2:
"Ucnpitanus beprysm.

12.05

https://m.edsoo.ru/EZTQ5A060




34

Cityyalinble BEJIMYUHBI U
pacrnpeneneHus"

O0001IeHre B CUCTEMATH3 AL
3HaHHUHI

19.05

https://m.edsoo.ru/ZEKKZP13J

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 A KJIACC AiinunoBa Enena I'eoprueBna

KosmuecTBo yacos
Ne HMara DJIeKTpOHHbIe U (pPOBbIE

Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero H3y4YeHUusi oOpa3oBaTe/IbHbIE pecypchl

padoThI padoThI

Hepasencto YeOrbIena.
1 Teopema UeOsbimeBa. Teopema 1 2.09 https://m.edsoo.ru/E251PS7YZ
bepHysuin. 3akoH 0OJBIIMX YHUCET

Hepasencto YeOrnIena.
2 Teopema UeOsbimeBa. Teopema 1 9.09 https://m.edsoo.ru/84DPQY5U5
bepaysmiu. 3akoH OOIBIIMX YKCET

Hepaenctso YeObimena.
3 Teopema YeoOnimena. Teopema 1 16.09 https://m.eds00.ru/795RTYVP7
bepHyium. 3aKoH OOJIBIIMX YUCEI

BriO 7
PIDOPOTHEI METOR 1 23.09 https://m.edsoo.ru/T3HDIUGR5

HCCIeN0BaHuN

[TpakTuyeckas pabora ¢
5 UCIIOJIb30BAHUEM JJIEKTPOHHBIX 1 30.09 https://m.edsoo.ru/79181HPHP

TaOIAIL

['enepanbHas COBOKYIHOCTb U
cilydaiiHasi BHIOOpKa. 3HaKOMCTBO
C BBIOOPOYHBIMHU

0
XapAKTCPHCTHRAMH. LHIeHia 1 7.10 https:/m.edso0.ru/1234058PN

CPEIHETO U TUCIEPCHA
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

7 I'enepanbHast COBOKYITHOCTb U 1 14.10 https://m.edsoo.ru/UFS5LUWZX




cily4aiiHas BBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMHU
xapakrepuctukamu. O1eHka
CPEIHET0 U TUCIEPCUU
Tre€HEPAIILHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

10

11

OneHuBaHue BEpOSTHOCTEN
COOBITHH 1O BBIOOPKE

Craructuyeckas runoresa.
ITpoBepka NpOCTEMIINX TUIIOTES C
IIOMOILBIO CBOMCTB U3yYEHHBIX
pacnpeneneHui

Craructrueckas TUIIOTE3A.
[IpoBepka npocTelIuX ruIoTes3 ¢
IIOMOUIBIO CBOMCTB U3YYEHHBIX
pacnpeneneHui

[TpakTrueckas padoTa ¢
HCIIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IHIT

21.10

11.11

18.11

25.11

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5V9IR1

https://m.edsoo.ru/6VQ7WZzZS6U

https://m.edsoo.ru/ASKODEFOW

12

[IpuMeps! HEpepBIBHBIX
ClIy4alHbIX BeJIMYUH. OyHKIUA
IIJIOTHOCTU BEPOSITHOCTH

2.12

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
ITpumeps! 3a1a4, IPUBOASAIINX K
IMMOKa3aTCJIbHOMY U K
HOPMAaJIbHOMY PacIpeaeIeHUsIM

9.12

https://m.edsoo.ru/TBYPVV96N

14

DyHKIHS IUNIOTHOCTH
BEPOSITHOCTH MOKA3aTEIbHOTO

16.12

https://m.edso0.ru/0TSV4N5GH




15

pacnpezeneHus

DyHKIHUA IUNIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO
pacnpezneneHus

23.12

https://m.edsoo.ru/SBBEDF3PKL

16

[TocnenoBarenbHOCTD OAMHOYHBIX
HE3aBUCHMBIX COOBITHH. [Ipumep
3a7a4¥, IPUBOIALLEH K
pacupenenenuto [lyaccona

30.12

https://m.edsoo.ru/D45SHUB3GM

17

18

19

[IpakTuyeckas pabora c
UCIIOJIb30BaHUEM 3JICKTPOHHBIX
Ta0JIHI]

KoBapuanus nByx cirydailHbIX
BenmunH. Koaddunment
KOPPEISIIIH

CoBMecTHBIC HAOIOICHUS ABYX
BEJINYUH

13.01

20.01

27.01

https://m.edsoo0.ru/6 XKX4ZT1F

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPOZ9

20

Br16opounslii koahdunireHT
KOppesIIU

3.02

https://m.edsoo.ru/SL2HPVEAB

21

22

Paznnune Mexny JIMHEWHHOU
CBSI3BIO U IPUYUHHO-
CJIIEICTBEHHOH CBSI3BIO

JInnelinas perpeccus

10.02

17.02

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG

23

[TpakTrueckas padoTta ¢
HCTIOJIB30BaHUEM DJIEKTPOHHBIX
TaOIuUIL

24.02

https://m.edsoo.ru/I9LGE6B45

24

IIpencraBnenue qaHHBIX C
MTOMOIIBIO TAOJIUIT U TUATPAMM,
omnucareabHas CTaTUCTUKA

3.03

https://m.edsoo.ru/JHOWUM6V3




25

26

OnbITH C pABHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU

Brrunciienne BeposiTHOCTEM
COOBITHI C TPUMEHEHUEM

hopmyin

10.03

17.03

https://m.edsoo.ru/XLU9T8DVR

https://m.edso0.ru/661M9IPXR

27

Brrunciienue BeposiTHOCTEN
COOBITHH ¢ TPUMEHEHUEM
rpaduuecKux METOOB:
KOOpJMHATHA MpsiMasi, IepeBo,
auarpaMmma Jiepa

24.03

https://m.edsoo.ru/2WSLLMRF6

28

Crny4aifHble BETUYUHBI U
pacrmpenenenus

7.04

https://m.edso0.ru/CVIY1CQSA

29

30

Maremarudeckoe oxuganue
CIIy4ailHON BEJIMYMHBI

MaremaTnueckoe OXUAAHUE
CIIy4yallHO! BEIUYMHBI

14.04

21.04

https://m.edso0.ru/FQJOJIKXY

https://m.edsoo.ru/2Y XDFL4PS

31

KonTpomnbHnas pabora:
"BeposiITHOCTB M cTaTuCTHKA"

28.04

https://m.edsoo.ru/WS1ILA3US8

32

33

34

Brruncnenue BeposiTHOCTEN
COOBITHH ¢ TPUMEHEHUEM

dbopmyn u rpadUUECKUX METO/I0B

Brruncnenue BeposiTHOCTEN
COOBITHIH ¢ IPUMEHEHNUEM

dbopmyn u rpadUUECKUX METO/I0B

CrnyuaiiHble BEJTMUHHBI U
pacipeneneHus.
Marematnueckoe 0KUIaAHUE
CIIy4yallHO! BEIUYMHBI

5.05

12.05

19.05

https://m.edsoo.ru/MFOY8KOZ7

https://m.edsoo.ru/YISRDSA5M

https://m.edsoo.ru/SNAA4YLRK




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kon y
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsieMOro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTHKA
6.1 YuTaTth ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe, MeAMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAaUEHNE, pa3MaX MacCHBa YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIIYHYalHbIM KCIIEPUMEHT (ONBIT) U CllydyaliHOE
coObITHE, 3JIEMEHTapHOE COOBbITHE (JIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONbITAX C PAaBHOBO3MO>KHBIMU
CIIy4aifHBIMU COOBITHSIMH, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHII B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe U OObEIHMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, NPOTUBOMNOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOpPMYIIOH CIIOKEHHS BEPOATHOCTEH
IIPU pELICHUH 3a]a4
OnepupoBaTb HOHATHAMMU: YCIOBHAsl BEPOSTHOCTb, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJHUTh BEPOSITHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXEHHS, C IOMOIIbIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TprMeHATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS MPHU PEIIEHUH 3a/1a4
OnepupoBaTh MOHATUSAMU: HCHBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEpHs
6.7 UCIBITAaHUM, YCIeX U HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
' HE3aBUCHUMBIX HCIIBITAHUH 70 MEpPBOro YyCIexa, HaXOAUTh BEPOSITHOCTH
coObITHH B cepun ucnbiTanuii beprymnnu
6.8 OnepupoBaTb MNOHATUSIMHU:  CiIy4ailHas  BEJMYMHA, paclpeiesieHue
' BEPOATHOCTEH, AUarpaMma pacrpeaesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIydallHOM  BEJIMYMHBIIIO
' pacnpezieNIeHUI0 WK ¢ TOMOUIbIO AUAarpaMM
5.2 OnepupoBaTb MNOHATHEM MaTEMAaTUYECKOTO  OXKMJAHUA, MPUBOJIUTH



IIPUMEPBI TOT0, KAK IMPUMEHSIETCS MAaTEMaTU4ECKOE O0XKUAAHUE CIydallHON
BEIMYMHBI, HAXOOUTb MaTE€MaTH4YEeCKOE OXUIAHME IO  JaHHOMY
pacnpeneneHuIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YHCET

HNmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaCICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
6 Teopus BEpOATHOCTEN U CTATHCTHKA
[IpencraBiaeHne JaHHBIX ¢ TOMOIIBIO TabIuUIl U nuarpamm. CpenHee apupmMeTHuyecKoe,
6.1  menumana, HanOoJbIlIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, TUCIIEPCHS U CTAaHAApPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIHM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. CiydaiiHblE ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHI B ONTBITaXC PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMH COOBITUSMU
6.3 Omnepanuu HaJx CcOOBITUAMHU: IepecedeHue, OOBbEeIMHEHHE, MPOTHBOIOJIOXKHBIE
' coObITus. [lnarpammsl Ditnepa. @opmyiia ClI0KEHUS BEPOSITHOCTEH
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHUE  BEpOATHOCTEH. JlepeBO  Ciy4ailHOro
' skcriepuMenTa. @opmysia nojHoiM BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 KomOunatopaoe mpaBuino ymHOxeHUs. [lepectaHoBkum u dakrtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona
bunapHblii ciydaliHbIi ONBIT (MCHBITAHHE), ycleX U Heygadya. HesaBucumbie
6.6  ucneitanusa. Cepus HE3aBUCHUMBIX HUCHbITAaHUH 10 mnepBoro ycmnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHN bepHymm
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrmpeneneHus.
' [Tpumeps! pacripesienieHni, B TOM YHCie TeOMETPHUECKOer OMHOMHATIBLHOE
11 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBele XapaKTEpUCTUKU CIy4YalHBIX BEJIMYMH: MaTeMaTHYECKOe OKHJAHUE,
JUCTepCUsl U CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepsl MpUMEHEHHs] MaTEMaTHYECKOIO
5.1 OXKUJaHMs, B TOM 4YMCIE B 3aJa4yax M3 IOBCEIHEBHOM >XM3HU. MareMaTuueckoe
' OXKHJlaHue OMHApHOH cilyyailHON BenMuuHBI. MaremMaTHyecKkoe OXHJIAHHE CYMMbI
CIIy4aliHbIX BeJIMYMH. MaTeMaTu4yecKoe 0KHIaHue U JUCTIePCUsi TEOMETPUYECKOT0 U
OMHOMHUAIBHOTO pacIpeieeHH
5.9 3akoH OOJIBIIMX YHMCENl M €ro pojib B Hayke, MpHUpoje U olmecTBe. BriOGOpouHbIit
' METO/] UCCIIEI0BAHMI
5.3 [IpuMepsl  HENpepbIBHBIX — CiIy4allHbIX  BeJWYMH. lloHsATHME O  IUIOTHOCTH



pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOpMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeneleHuu



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIHOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  IPAaBUIBHOCTh  PACCYXJACHUN; YyMEHHE  OIEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IMOAMHOXKECTBO, ONepalli HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINKCAHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a1

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HAaTYPAJIbHOM CTENEHH, CTENIEHD C
paloHaIbHBIM IOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYNIO, pallMOHAJIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOJKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pelIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPAKEHUN CO CTETNEHSIMH W Jiorapudmamu, mpeoOpa3oBaHus APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(DPMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTECMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (QyHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMITOTHI rpaduka
GbyHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUMN (YHKIMH, HAaXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIS HAXOXKICHHUS HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3MYecKUX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOIO MOACIUPOBAHUA C

MOMOIIIbI0 AU PEpeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIMSA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
(GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(GUKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPHU
pEUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWCTBA M Tpaduku (QYHKIMH U pEIICHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 33aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JacCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJYYECHHOE pELICHUE U
OLICHUBATh IPaBAOMNOAOOHOCTh pPE3YIbTATOB;, YMEHHME MOJECINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe H3BIEKaTbh, MHTEPIPETHPOBATH
uH(pOpMalLnIo, NMPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroOIYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
MHQOpPMALMI0 C TOMOIIBIO TabauIl W  JAuMarpaMM; HUCCIEl0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpadUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUueCcKu MCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TPaQHUECKUX METOMIOB; IPHUMEHSTh
(GOpMyITBI  CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pPAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENWYMHBI, (QYHKIUW paclpeicieHHs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN ISl pEIIeHUs 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHUS 3aKOHA
OONBIIUX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYIPaHHbBIN
yroJi, TPEXIPaHHBIN YroJj, CKpPEeIUBAIOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MeXAy IMpsAMONM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4ecKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenunen, Mpu3Ma, NOHpamMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYycCa, WIMHIpPa, O0BEM KyOa,
MNPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHsI KOHYca M IWIMHIpA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HOWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIx (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; yMEHHE NPOBOAMUTH KiaccupuKanuioo Guryp Imo
pPa3NMYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJMMBIE JIOTIOJHUTEILHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHl, B TOM YHCJIE B TPHPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYCCKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIC (OPMYIBI M METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIApA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUICNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (bI/Il"yp

12
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YMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOMU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METOA
JJI pCHICHUA TrCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘I€6HBIX npeaMcToOB
YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHP'I; YMCHHUC pacCiio3HaBaTb IPOSABJICHUC 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
1 Yucna v BBIYUCIICHUS

11 Hatypanbnble u uenbie uncina. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe

12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypaJIbHOW cTeneHu. J[elcTBus ¢ apudMeTHIeCKuMuU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ palMoHaNbHBIM Toka3aTesneM. CBolicTBa
- CTETICHU

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTAHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTAPUPMBI

HevictButenbHple  4ucia. Apu@MmeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPABUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpaszoBanue BhIpaKeHUH

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpAaBEHCTBA

21 [lenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppaiioHanbHbIe ypaBHEHHSI

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHble U JIorapupMUUIECKUE YPAaBHEHUS

2.5 Llenbie U IPpOOHO-pAIOHAILHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMY 1 TpadUKu




Oynkuus, cnocoObl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIHN
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CrenenHas (QyHKUMSA C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauyana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIE FI€MEHTAPHBIX (PYHKITHIA
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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[Ipocsemenune, 2023.
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