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HOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc « BeposiTHOCTB U cTaTUCTHKa» YIITyOlIEHHOTO YPOBHS SIBISETCS
INPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriyOJI€HHOIO
YPOBHS Ha YPOBHE CpEIHEro o01Iero oopa3oBaHus. Y 4eOHBIN Kypc peaHa3HAUYEH
st popMHUpPOBaHUSL Y OOYYaAIOIIMXCSI CTATUCTUYECKOW KYJIbTYpbl M TMOHUMAaHUS
pOJIM TEOPHHM BEPOSTHOCTENW KaK MAaTeMaTHYE€CKOr0 MHCTPYMEHTa ISl W3Y4YEHUs
CIIy4alHbIX COOBITUHM, BEIUYUH U TpoleccoB. [Ipu u3ydueHuu Kypca odoraiaroTcs
MPEACTABICHHUS] OOY4YaloIIMUXCAd O METOJaX MCCIEIOBAaHUS H3MEHYHMBOTO MHpA,
pa3BUBAETCS NOHMMAaHWE 3HAYMMOCTH M OOLIHOCTH MAaTE€MaTHYECKHX METOJ/IOB
MO3HAHUA KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO0 €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS.

CopnepxaHue y4eOHOro Kypca HAaNpaBlI€HO Ha 3aKpeIUIeHHE 3HaHUM,
MOJIYYEHHBIX MPU U3YUYECHHUH Kypca Ha YPOBHE OCHOBHOI'O 00Iler0o 00Opa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUM O CIIy4ailHbIX BEJIIMYMHAX U B3aUMOCBA3AX MEXKIY
HUMH Ha BaXKHBIX IPUMEPaX, CIOXKEThl KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y 00yyaromuxcs J0JKHO cOPMUPOBATHCS MPEICTABIECHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIKUX MATEMAaTHUYECKUX MOJEIISAX, UCIIOIb3yEMBIX
JUTSI OTIMCAHMS AaHTPOIIOMETPUUECKUX U AEMOrpauUECKUX BEIMYUH, TOTPEIIHOCTEN
B Pa3JMYHbIE POJIa U3MEPEHUSX, JUIUTEIBHOCTH O€30TKAa3HOU PadO0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBIICHUH U MPOLIECCOB B OOIIECTBE. Y YCOHBII
Kypc sBisieTcss 0a30il 17 OCBOECHHSI BEPOATHOCTHO-CTATUCTUYECKHX METOJOB,
HEO0OXOJAMMBIX CHEUATUCTaM HE TOJIBKO MHKEHEPHBIX CIIEHUAIbHOCTEHN, HO TaKKe
COLIMAJIBHBIX U NICUXOJIOTUYECKHX, TTOCKOJIBKY COBPEMEHHBIE 00IIECTBEHHbIE HAYKU
B 3HAQUMTEJbHOM Mepe UCHOJIb3YIOT amnmapar aHajin3a OOJbIIMX JaHHBIX.
[lenTpanbHyl0 4YacTh y4yeOHOTO Kypca 3aHMMaeT OOCYXKJEHHE 3aKOHA OOJBIINX
yucesal — (PyHIAaMEHTaJbHOTO 3aKOHAa MPHUPOABI, MMEIOLIEr0 MaTEeMaTUYECKYIO
dhopManm3anuio.

B cooTBeTcTBUMM ¢ YyKa3aHHbIMU LEJISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
cojepkarenbHble TUHUM: «CiydaiiHble cOOBITUSI M BEpOSATHOCTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCEI.

[ToMHUMO OCHOBHBIX JUHUU B Y4€OHBIH KypC BKJIIOUEHBI 3JEMEHTHI TEOPHUHU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIsl TMOJHOLIEHHOTO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YEOHBIX
KYpCOB.

Copepxxanue nuHUM «CirydailHble COOBITHS U BEPOSITHOCTH CIIYKUT OCHOBOM
it (OPMUPOBAHMS TPEACTABICHUN O paclIpeieieHUH BEpPOSTHOCTEH MEXIY
3HAQYEHUSIMU CIIy4alHbIX BEJIMUMH. BaXkHyI0 4acTh B 3TOU COJIepKATEILHON TUHUU

3aHUMAaceT U3VUCHHUC TEOMETPUUYECKOrO U OUMHOMHUAILHOIO pannpeﬂeqenmﬁ u
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3HAKOMCTBO C UX HENPEPHIBHBIMH AHAJIOTAMHU — MOKA3aTEJIbHBIM U HOPMaJbHBIM
pacnpeneneHusIMU.

TeMbl, CBsSI3aHHBIE C HEMNPEPHIBHBIMU  CIyYallHBIMU BEJIMYMHAMU U
pacrpeneneHusM, aKIEHTUPYIOT BHUMAHHUE OOYYalOIIMXCS Ha OINUCAHUU W
M3YUYECHHUH CIyYallHBIX SIBIICHHI C MOMOIIBI0 HEMpephiBHbIX (QyHKIUNA. OCHOBHOE
BHUMAHUE YAEIAETCS MMOKA3aTEIbHOMY U HOPMAJIbHOMY PaclpeaeICHUSIM.

B ydebHOM Kypce mpeaycMaTpUBAETCS O3HAKOMHTEIbHOE HU3YyUYEHHUE CBSI3U
MEXIY CIIy4YallHbIMA BEJIMYMHAMU H OINMUCAHUE OTOM CBSA3U C IOMOIIBIO
Ko uimeHTa KOppeNsIIMi W ero BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COAEp KaHUs Pa3BUBAIOT TEMY «/[HarpamMmbl pacceMBaHUsD), U3YUEHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, U BO MHOT'OM OIMUPAIOTCSI HA CBEJICHUS U3 KYPCOB
anreOpbl U TEOMETPUH.

Emé omun smemMeHT  coaepKaHWs, KOTOPBIM  Mpeajaraercs Ha
O3HAKOMHUTEIBHOM YPOBHE — TMOCJIENOBATEIBHOCTh CIIYYallHbIX HE3aBUCHUMBIX
COOBITUI, HACTYTAIONIUX B €IUHUIYY BpeMeHU. O3HAaKOMJIEHHE C pacipeaeieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITHUM HOCUT pPa3BUBAIOIIMN XapakTep U
SBJISIETCA aKTyallbHBbIM JUIsl OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOMIUX Ha y4eOHBIC
CIELUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJIOTHEH U
YIIPaBJICHUEM.

Ha usyuenune yue6HOro Kypca « BeposiTHOCTh M CTaTUCTUKA» Ha YTITyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 ygaca (1 gac B HeeNIO).
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COAEPKXAHUE OBYUEHUA
10 KVIACC

I'pad, cBsa3ublii rpad, myTu B rpade: nukibl 1 nenu. CteneHs (BaJIeHTHOCTH)
BepiuHbl. ['padsl Ha mockoctu. [lepeBbs.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHBIE
coObITus (ucxonbl). BeposTHOCTH ciiydyallHOro coObITHS. BiIHU30CTh 4YacTOTHI U
BEPOSATHOCTU COOBITHI. CydailHbIe OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Onepauuu HaJ COOBITUSIMU: TIEpEcEUeHUE, 00bEANHEHNE, MPOTUBOMOIOKHBIC
coObITus. Juarpammsl Ditnepa. @opmyiia cloxKEHUs BEPOSITHOCTEH.

VYciioBHass BEPOSITHOCTb. Y MHOXKEHHE BEpPOSATHOCTEH. JlepeBO CiaydallHOIoO
skcniepumenTa. @opmyiia nonHout BepoarHocTu. Dopmyna baiieca. HezaBucumbie
COOBITHSI.

bunapnsiil ciyyalinbiii onbIT (MCHBITAHKE), yCIeX U Heynada. HesaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMBIX UCIIBITAHUM A0 MepBoro ycrnexa. [lepectanHoBku
u Qakropuan. Yucno coueranuil. TpeyronbHuk Ilackans. ®dopmyna OunHOMa
HproToHa.

Cepus He3aBHUCUMBIX HcnibITaHUN bepHyiun. CiiydaiiHblii BBIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cinyuaitnas  BenuuuHa. Pacnpenenenue  BeposiTHOcTen.  Jmarpamma
pacnpenenenusd. Onepanuu HaJ CllydYallHbIMU BeIWYMHAMU. buHapHas ciaydaiiHas
BennuuHa. [IpuMepsl pacnpeneneHuii, B TOM YHUCIE€ TE€OMETPUUYECKOE W
OMHOMUALHOE.

CoBMecTHOE paclpenesieHue OBYX CIy4YalWHbIX BeJlIW4WH. Hes3aBucumbie
CIy4yallHble BEJIMYMHBL.MaTeMaTU4eCcKOoe OXHAAHUE CIYYalhHOW BEIWYHUHBI
(pacupenenenus). Ilpumepsl  NpUMEHEHUS  MaTEMAaTUYECKOTO  OXHUIAAHUS
(ctpaxoBanue, Jorepes). MaremaTudyeckoe OXHUAaHUE OWHAPHON cCiyyalHOU
BEJIMYMHBI. MaremMaTndyeckoe OXHUAAHUE CYMMBbl  CIyYallHBIX  BEJIMYMH.
MaremaTuueckoe 0XKuaHue TEOMETPUUECKOT0 U OMHOMUAIIBHOTO paclpeieICHUM.

Jucniepcuss W CTaHAAPTHOE  OTKIIOHEHUE  CIyYalHOW  BEJIMYHHBI
(pacupenenenus). Jlucniepcusi OuHapHOM cllyyallHOM BeIWYMHBI. MaTtemMaTu4eckoe
0’KMJAHHE MMPOU3BEACHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIy4YalHbBIX BEJINYMH.
Hucniepcuss ¥ CTaHZAPTHOE OTKIOHEHHE OWHOMHUAIIBHOTO paclpeeeHuUs.
Jlucnepcus v CTaHIapPTHOE OTKJIOHEHHE T€OMETPUUECKOTO PACTIPEAECICHHUS.

11 KIIACC

HepaBenctBo YeoOnimépa. Teopema UebOniména. Teopema bepuymim. 3akoH
OonplIxX  uucen. BbiOopouHbli  MeToA  ucchenoBaHuil.  Bwribopounbie
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XapakTepuCcTUKU. OLIEHUBAaHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
IIpoBepka NpOCTEUIINX TUIIOTE3 € IIOMOIIBIO U3YUYEHHBIX PACIIPEICICHNAMN.

HenpeppiBHble cinydaiiible BenuunHbL. [Ipumeppl. DyHKIUSA IIIOTHOCTH
BEPOSITHOCTH paclpeneseHys. PaBHOMEpHOE pacnpelnencHue U ero CBOMCTBA.
3agauu, IPUBOAALINE K ITOKA3AaTEIbHOMY PACIPENEICHUIO. 3a1a4, IPUBOISIINE K
HOPMAJIBHOMY pacnpeneseHuro. OyHKIUA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeJIbHOTO paclpeAesieHus, PyHKIUS INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO
pactpenenenusa. PyHKIUA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PaCIPEIEICHHUS.

[locnenoBaTeabHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3anmauw,
IpUBOIIME K pacnpeneiennro Ilyaccona.

KoBapuanuga nByx ciuywailHeix BenuuuH. KoadduuueHnt nuHelHON
koppenmsiuud. CoBMeCTHbIE  HaOMIOAEHUS  JIBYX BEJIWYUMH. BbIOOpOUHBIN
KO3 pumeHT koppensuuu. Paznuuue Mexnay JHMHEHMHOW CBSI3bI0 M NMPUYUHHO-
CIIEICTBEHHOH CB:A3b10. JIMHENHHAs perpeccusi, METOI HAMMEHBIINX KBAJAPaTOB.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YTJYBJEHHBIN YPOBEHb) HA
YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO O0IIECTBA, MPEACTABIECHUE O MATEMATHUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpoOLEAYp
rpaXJaHCKOro  obOmiectBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMH 1 HA3HAUYCHHUEM;

2) NaTPUOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTHYECKOW IIKOJIBI,
UCIOJB30BaHUE OSTUX JOCTHKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoiaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAYKU U JAESATEIbHOCTHIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUMUBOTO OYTyIIETro;

4) 3¢TeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAash 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aa4, pEIICHUMN, paCCYKI€HUM, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3JI0pOBOro U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTHbIXa, peryisipHas ¢U3UYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pa3nmuuHbIM  cpepam  NPOdEeCCHOHATBHOM  NESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyuieit mnpodeccun U peaTu30BbIBaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,
TOTOBHOCTb M CHOCOOHOCTb K  MaTeMaTHU4ecKOMY  OOpa3oBaHUIO WU
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CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJIeHHOCTH;

7) 3K0JI0rH4eCKOro BOCIMTAHHUSA:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COIIMAJIbHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelbl, 0OCO3HAHUE TJI00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOieM, OpUeHTAITUS
Ha TPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM JJiS peIIeHUus 3agad B 00JacTh
OKpY>Karolel cpenpl, IIAHUPOBAHUE IMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUN JIJIsl OKPY>KAIOIEe Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U 00I1IECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM
HayKH Kak cepbl YeJIOBEUECKON AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS PA3BUTHS [IUBUJIM3ALIMH, OBJIAJCHUE S3BIKOM MaTeMAaTHKH U MAaTEeMaTHYECKOM
KyJbTYpOU Kak Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH TPOECKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeeNieHHs] IOHITUM, YCTAaHABIUBAThH CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBAHUS [ 000OIIEHHS U CPABHEHUSI, KpUTEPUU ITPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  NPEeOOpPa30BBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIATEIbHBIE, EAMHUYHBIC, YACTHBIEC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOU 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEILICHHUs], BRIOUpPATh HanbOOIee MOAXOIAIIUN C YUETOM CaMOCTOATENIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 05.09.25 08:29 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodiieMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, UCCIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4YeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENTbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKXKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh ACUIMTH UHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBAT,
CHUCTEMATU3UPOBATHh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3TIUYHBIX BUAOB U (hopM
MPEJICTABIICHHUS;

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE e CTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIAEHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEeJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS II0 XOJYy peIIeHHUs 3aJauu,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Jie 0OCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
MpoOJeMbl, peIraeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nauanora, oOHapyXUBaTh Pa3lW4yue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOU (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpEe3eHTAIU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme HeﬁCTBHH
Camoopranu3zanms:
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COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PENICHUMN ¢ y4ETOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu caMOINpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHUuH Y4eOHbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOU palOThl, paclpenelsiTh
BUJIbI pabOT, 1OrOBapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPyMNIoOBBIX (hopmax paboThl (0OCyxkIaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAa
B O0mMH MPOAYKT TO KPUTEPUsIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kinacca o0yyaromuiics HayquTCs:

CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: Tpad, MIOCKUM Tpad, CBA3HBIA Tpad,
nyTe B rpade, Iemnb, IUKI, JIEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4alHOTO
AKCIIEPUMEHTA;

CBOOOJIHO OINEpPUPOBATH MOHITUSMU: CIIyYaWHBIA SKCHEPUMEHT (OIBIT),
CIy4yaiiHO€ COOBITHE, PJIEMEHTAPHOE CllydallHOe COOBITHE (JIEMEHTAPHBIN UCXO.)
CIy4alHOTO  OIbITA, HAaXOJUTh BEPOATHOCTH COOBITMM B  ONBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh U (POPMYITUPOBATH COOBITHUS: MEepeceueHre, 00beIMHEHUE JaHHBIX
COOBITUM, COOBITHE, MPOTHUBOMOJIOKHOE JIAHHOMY, HCIIOIb30BaTh JHUArPaMMBbl
Ditniepa, KOOPAMHATHYIO MPSIMYIO JUJIsL PEIICHUsl 3a/iad, MOJIb30BaThCsl (HOpMYIIon
CJIOKEHUSI BEPOSITHOCTEN JIIsl BEPOSITHOCTEN ABYX U TPEX CIAYYaUHBIX COOBITUN;
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ONEPUPOBATH MMOHITUAMU: YCIOBHAS BEPOATHOCTh, YMHOKEHHE BEPOSITHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIy4ailHOrO  3KCIIEPUMEHTAa, HAaXOJUTh
BEPOSITHOCTH COOBITHH C MOMOUIBIO NMPaBHUJA YMHOXKEHHs, JI€peBa CIy4aillHOTIO
OMbITA, HMCIOJIb30BaTh (OPMYJy IOJHOW BeposTHOCTH, (popmyny baiieca npu
pEelIeHUH 3a/Jad, OINpEeAeNATh HE3aBUCUMOCTh COOBITHMM MO QopMyne U 1O
OpPraHM3aLMN CIy4aHOTO YKCIIEPUMEHTA;

MPUMEHITh M3Y4YEHHbIE KOMOWHATOPHBIE (DOPMYJBl Uil TEPEUUCICHUS
AJIEMEHTOB MHOKECTB, 3JIEMEHTapHBIX COOBITUM CIy4allHOTO OIMBITA, PEUICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJIHO  ONEpPUPOBATh MOHATUSIMHU: OWHAPHBIA  CIIyYalHBIA  OMBIT
(ucnpiTaHue), ycmex W Heyjaada, He3aBUCUMBIE HUCIBITAHUS, CEpHsl UCIBITAHUM,
HaXOJIUTh BEPOSITHOCTH COOBITUI: B CEpUU UCIIBITAHUI 10 IEPBOT0 yCIleXa, B CEpUn
ucnblTaHuil bepHyIuiy, B ONbITe, CBA3aHHOM CO CIIy4ailHbIM BBIOOPOM M3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATh MOHATHSAMU: ClydyaliHas BEJIMYMHA, paclpeleieHue
BEpOSITHOCTEW, AuarpaMMma pachnpeleseHus, OuHapHas cllydaiiHas BeJIMYWHA,
reoMeTpruYecKoe, ONHOMHUAIILHOE PaCIpeeIICHHE;

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE pACIPENEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUIy COBMECTHOTO paCIpe/leNIeHUs] JBYX CIydaHbIX
BEJIMYMH JUISl BBIJCICHUS pPACHpPENCNICHUS KaXXI0H BEIUYUHBI, OIpeeiIeHus
HE3aBUCHUMOCTH  CIyYalHBIX  BEJMYMH;CBOOOJHO  ONEPUPOBATH  MOHSITHUEM
MaTeMaTUYECKOr0 OXXKUAaHUs CIIy4yaHOW BETUYUHBI (pacnpeesieHus1), IPUMEHSTh
CBOMCTBA MATEMAaTHYECKOTO OXHUJAHUS NPU PEIICHUW 3a]1a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKUJAaHNEe OMHOMHAIIBHOTO U T€OMETPUUECKOr0 pacupeieeHui;
CBOOOJHO OIEpUPOBAaTh MOHATHAMHU: JUCHEPCHS, CTAHAAPTHOE OTKJIOHEHUE
CIIy4YalHOW BEJIMYMHBI, TPUMEHSITh CBOMCTBA NMCHEPCUU CIIyYaHOW BEIIMUYUHBI
(pactipenenieHus) MpU PELICHUH 3a/ad, BBIYHUCIATH JUCIEPCUI0 U CTaHAApPTHOE
OTKJIOHEHHE F€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeieIeHUH.

K koniy 11 kiacca oOyyaromuiics HayquTCs:

BBIYUCIISITh BHIOOPOYHBIE XapaKTEPUCTUKH 0 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTepUCTUKU TEHEepPaJbHOM COBOKYMHOCTHM JIA@HHBIX IO BBIOOPOUYHBIM
xapaktepuctukaM. OLEHUBATh BEPOATHOCTU COOBITHI M MPOBEPATH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3bI, OJIb3YSACh U3YUEHHBIMU PacIpeAcICHUSIMU,

MPUBOJIUTL  TMPUMEPHl  3aJad, MNPUBOJAAIIMX K  IOKa3aTeIbHOMY
paclpeneneHuro, 3a1ad, NOPUBOAAIIMX K HOPMAJIBHOMY  PacCIpeleIeHUIO.
OnepupoBaTh MOHIATUSAMU: (PYHKIHS TJIOTHOCTH BEPOSITHOCTH IOKa3aTEIbHOTO
pacnpeneneHusi, PyHKIUS JIOTHOCTU BEPOSATHOCTH HOPMAJIBHOTO pacIlpeaesieHus,
(yHKIUS TUIOTHOCTM W CBOMCTBAa HOPMAJbHOIO pacHpeiesieHUs ;onpeaeisiTh
KOA(phULIMEHT JIMHEHHON KOPPEIISIIIUU, BEIOOPOUHBIN KOA(DPUIIUEHT KOPPEALIUH.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpoubnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DneMeHTsl Teopuu rpados 3
) CiyvaiiHbIe OTIBITHI, CITy4aifHbIe COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepannu HaJx MHOXKECTBAMHU U
3 coObITusIMH. CI0XKEeHNE 1 YMHOXKECHUE 5
BEPOSITHOCTEM. Y CIIOBHAsL BEPOSTHOCTD.
He3zaBucumele coObITHs
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepun nocne10BaTeNbHBIX UCIIBITAHUH.
5 Ucnsitanus bepaymnu. Ciaydaiinslii BeIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U paclpeaeieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabnbie | IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
3aKoH OOJBIIHX YHCET
2 DNEeMEHThl MaTEMAaTUYECKON CTaTUCTUKU 6
HenpepsiBHBIE Ci1ydaliHble BEITUYUHBI
3 (pacmipenenenus), noka3zaTeabHOE U 4
HOPMAaJIbHOE PacIpeAcICHUS
4 Pacnpenenenue Ilyaccona
CBs13p MEXly ClTy4allHBIMM BEJTMYMHAMHU 6
6 O06o0061IeHre U cucTeMaTU3alus 3HaHU | 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos JIeKTPOHHbIE

Jlara uudposbie
Nen/m | Tema ypoka Koutpoasnbie | IlpakTuueckue
Bcero HU3y4eHusi | oOpa3zoBaTe/bHbIE

padoThI padoThI pecypest

I'pad, cBs3HBI rpad, mpeacTaBieHne
3aJ]auu C MOMOIIbIO rpada

CreneHsp (BaJIGHTHOCTD) BEPILUHEI.
[Tyt B rpade. Llenu u muKIIBI

I'pads! Ha mnockoctu. JlepeBo
CIIy4allHOT O KCIIEpUMEHTA

Crny4daifHble SKCTIEpUMEHTHI (OIBITHI) U
4 cllydaiiHble COOBITHA. DIeMeHTapHbIe 1
COOBITHS (MCXO/IBI)

BeposiTHOCTB ciy4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTB ciy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHSIMH

[Tepeceuenue, 0ObeTUHEHNE MHOKECTB
U COOBITHI, TPOTUBOMOIOKHBIC
coObITHsI. DOpMYITa CI0KEHUS

BEPOATHOCTEMN
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VYcioBHas BEPOATHOCTb. Y MHOXKEHHUE
BeposiTHOCTEN. DOpMyIta yCIOBHOU 1
BEPOSATHOCTH

VYcioBHas BEPOATHOCTb. Y MHOXKEHHUE
BeposiTHOCTEN. DOpMyIta yCIOBHOU 1
BEPOSATHOCTH

10

®opMyia MOJIHON BEPOATHOCTU 1

11

®opwmyia baiieca. HezaBucumebie
COOBITHSA

12

KomOuHaTopHOE NMpaBUiio yMHOXKEHUSI.
[lepecTanoBku U pakropuan

13

Uucno coueranuii. TpeyrojbHUK
ITackans

14

dopmyna 6unoma HeroToHa 1

15

KonrponsHas padora Nel: "I'padsl,
BEPOATHOCTH, MHOKECTBA, 1 1
KoMOuHaTOpHKa"

16

bunapHbIi Cy4alHBII OIBIT
(ucmpITaHKe), ycrex U HeyAaua.
He3aBucumsle ucnsitanus. Cepus 1
HE3aBHCHUMBIX UCIIBITAHUH J0 IEPBOTO
ycnexa

17

Cepust HE3aBUCUMBIX UCIIBITAHUM J10
IIEPBOro ycrnexa

18

Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnymm

19

Cryvaiinelii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH
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20

[IpakTuyeckas pabora c
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

21

Canyuaiinas BenuuuHa. Pacnipenenenue
BEeposATHOCTEN. [[narpamma 1
pacrpeneieHus

22

Onepauuu Haj ciay4yailHBIMU
BennuuHaMmu. [Ipumepst
pactpenenennid. bunapnas cirydaiinas
BEJINYUHA

23

['eomeTpuueckoe pactpeaecHue.
bunomuanbHOE pacnpeneneHne

24

MareMaTtnueckoe 0KUIaHNUE
ciy4aiiHO! BennuuHbl. COBMECTHOE
pacrpeneieHue IByX CIIy4aiHbIX
BEJINYUH

25

He3aBucumeble ciryyaiiHble BEJIMUHUHBI.
CBoiicTBa MaTEeMaTHYCCKOTO
oXXuganusa. MarteMaTHueckoe 1
OXKu/laHue OMHApHOMU CITydailHOM
BEJIMYUHBI

26

MaremaTtnueckoe OXXHIaHUE
T€OMETPHUYECKOTO M OWHOMHAILHOTO 1
pacrpencieHui

27

Jlucniepcus ¥ CTaHAAPTHOE
OTKJIOHECHHE

28

Jlucrniepcust OMHAPHOM Ciry4aiiHON

BeJnuuHbl. CBOMCTBA JUCTIEPCUH
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29

MaremaTtnueckoe OXHUIaHUE
MPOU3BEICHHUS U JUCIIEPCUSI CYMMBI 1
HE3aBUCUMBIX CIIyYalHBIX BEJIMYMH

30

Jucniepcusi OMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas pabota
C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IUI]

31

Jlucniepcus ¥ CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOTO
pacnpenenenus. . [Ipakrnueckas 1
paboTa ¢ UCIOIb30BaHUEM
ANEKTPOHHBIX TAOJIHIL

32

0O0001IeHYE ¥ cCUCTEMAaTU3ALUs 3HAHUM 1

33

KonrtponbHast pabota Ne2:
"Ucnbitanusa bepunynnu. Ciydalinble 1 1
BEJIMYMHBI U pacnpesesneHus”

34

0O0001IeHYE ¥ cUCTEMAaTU3ALUs 3HAHUM 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE

Ne Hara nudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero Hu3y4eHusi | oOpa3zoBaTe/bHbIE

padoThI padoThI pecypenI

HepaenctBo Yeobbimena. Teopema
1 YeoOnimeBa. Teopema bepuymu. 3akon 1
OOJIBIINX YnCEell

HepaenctBo Yeobbimena. Teopema
2 YeoOnimeBa. Teopema bepuymu. 3akon 1
OOJIBIINX YnCEell

HepaenctBo Yeobbimena. Teopema
3 YeoOnimena. Teopema bepuyiu. 3akon 1
OOJIBIINX YnCEell

4 Br160pOYHBIN METOT UCCIIEIOBAHMIA 1

[IpakTuyeckas pabora c
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

I'enepanbHast COBOKYITIHOCTD U
cirydaiiHast BHIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapaKTEPUCTUKAMH.
OneHka cpeJHero 1 Jucnepcun
reHepalbHON COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYIIHOCTD U
cirydaiiHasi BHIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapaKTEPUCTUKAMH.

OneHka cpeJHero 1 Jucnepcun
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reHepalbHON COBOKYITHOCTH C TIOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHNe BEPOSTHOCTEN COOBITHH TIO
BEIOOPKE

Cratuctuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO 1
CBOMCTB U3YUYEHHBIX pacIpeae/ICHUN

10

Cratuctuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO 1
CBOMCTB U3YUYEHHBIX pacIpeae/ICHUN

11

[IpakTuyeckas pabora c
MCTIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUIY

12

IIpuMepsl HENPEPBIBHBIX CIIy4YalHbIX
Bean4yuH. OyHKIUS ITIOTHOCTH 1
BEPOSATHOCTH

13

PaBroMepHOe pacnpenenenue. Ipumepst
3a/1a4, IPUBOASIIUX K [T0KA3aTEIbHOMY U 1
K HOPMaJIbHOMY pacIpeielIeHUsIM

14

CDYHKLII/ISI IMJIOTHOCTHU BCPOATHOCTHU
IMOKa3aTCJIbHOTO paCpCACICHUA

15

@yHKIMSI ITIOTHOCTH BEPOSITHOCTU
HOPMAaJIbHOIO paclpeaeieHus

16

ITocnenoBaTeIbHOCTD OMHOYHBIX
HE3aBUCUMBIX coObITHil. [TpuMep 3amaun,
IIPUBOJALICH K PACIIPEAEICHUIO
Ilyaccona

17

[IpakTuyeckas pabora c

HCIIOJIb30BAHUECM BJICKTPOHHBIX Ta6JII/IL[
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13 KoBapuanus aByx ciyyallHbIX BEJIMYUH. |
Koaddutment xoppensuun

19 CoBMmecTHbIC HAOMIONEHUS IBYX BEIIMYUH 1

20 Br16opounslii KodhumeHT |
KOppEeJISLI

71 Paznuune Mexx 1y JIMHEWHOM CBA3BIO U 1
MPUYUHHO-CIIEACTBEHHOM CBS3BIO

22 JInnennas perpeccus 1

” [TpakTudeckas padbora c |
WCIIOJIb30BAHUEM DIIEKTPOHHBIX TAOJIHUIL
[IpencraBieHue JTaHHBIX C TOMOIIBIO

24 TAOIUI] ¥ TUarpaMM, ONKCaTEIbHAS 1
CTaTUCTHKA

)5 OMBITHI ¢ PAaBHOBO3MOXHBIMHU |
AIIEMEHTAPHBIMU COOBITUSIMH

%6 Boruncnenue BeposiTHOCTEN COOBITHI C |
npUMeHEeHHEeM (HopMyIT
Boruncnenue BeposiTHOCTEN COOBITHH C

7 MIPUMEHEHHEM TpaUIECKUX METO/IOB: |
KOOpJMHATHAS MpsAMasi, IEPEBO,
nuarpamma Oiliepa

28 Crny4daifHble BETUYUHBI U pacipeieNieHus 1

29 MaremaTuueckoe 0KUAaHUE CITy4anHON 1
BCIIUYUHBI

30 MaremaTnueckoe 0KUAaHuE CIy4anHON 1
BCIIUYUHBI

31 Konrponsnas pabdora: "BeposTHocTs 1 | 1
craTUCTHKA"

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO

MYHMUWNAJIbHOE BFOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHMUE "JINLIEU KJTIACCUYECKUN" TOPOACKOI0O OKPYIA CAMAPA,
TutoB AnekcaHap Edumosny, AnpekTop

05.09.25 08:29
(MSK)

Ceptudukat 7B2C6C70FD423085CCES8BF81ED6FBF3B




32

Brruncnenue BeposTHocTel cOOBITHI C
npuMeHeHreM (opMyIT U TpaprUecKux 1
METOJI0B

33

Brruncnenue BeposTHoCTel cOOBITHI C
npuMeHeHreM (opMyIT U TpaprUecKux 1
METOJI0B

34

CrnyualiHble BEJIMUUHBI U
pacnpeneneHus. Maremaruueckoe 1
O’KHMJIaHUE CIIyYalHOU BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 1
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

10 KVIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHEro 001ero 06pa3oBaHus
pe3yJbTarta
6 Teopus BEposTHOCTEN M CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOIHUIIBI U TUATPAMMBI
62 OnepupoBaTh TMOHATHAMH: CpeAHEE apUPMETHYECKoe, MeauaHa,
' HauOoJpIIee, HAMMEHbIIIEEe 3HAYCHUE, Pa3MaX MacCUBa YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIIyYailHBIM SKCIEPUMEHT (OMBIT) U ClIydyailHOe
COOBITHE, 3JEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA MCXOM) CIy4alHOTO
6.3 OMbITa; HAXOOUThb BEPOSTHOCTH B ONbITaX C PaBHOBO3MOXKHBIMH
CIly4aifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B U3YYEHHBIX CIy4YailHBIX dKCIIEpUMEHTAX
Haxonuts ¥ ¢opMynaupoBaTh COOBITHS: NepeceueHHe M OObeAMHEHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE TAaHHOMY COOBITHIO;
' MOJIb30BAaThCA  AMarpaMmMamMu  Difiepa U GOPMYJIOH  CIOKEHHS
BEPOSTHOCTEN IPH PELICHUHN 33124
OnepupoBaTb NOHATHUAMU: YCJIOBHAasT BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJUTHh BEPOATHOCTH C IOMOUIBIO MpaBUIIa YMHOXKEHUS, C
IIOMOLUIBIO J€PEBA CIYYalHOTO OIIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOXKEHHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATUSAMU: MCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCTIeX U HEyJaua; HaXOAUTh BEPOATHOCTU COOBITUI B CEpHH
' HE3aBHCHMBIX MCIIBITAHUM 10 MEPBOrO YCIEXa, HaXOAUTh BEPOATHOCTH
cOOBITHI B cepuu HcibITaHui bepHymu
6.8 OnepupoBaTb NOHATHUAMHU: CllydailHas BEJIMYMHA, PpacCIpeiecHHe
' BEPOSITHOCTEN, Marpamma pacnpeieeHus
11 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHEro 001ero 06pa3oBaHus
pe3yJbTarta
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAUEHUN  CIy4allHOH  BEJIWYMHBIIO
' pacnpeesIeHUIO WK ¢ TOMOUIbIO AMArpaMM
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OnepupoBaTb MOHATHEM MAaTEMaTUYECKOTO OXXHMJAHUSA, NPUBOAUTH
59 IIPUMEPBHI TOT0, KaK IPUMEHSETCS MaTEMATUYECKOE 0)KMJIaHUE CITydaliHOM
' BEJIMYMHBI, HAXOAUTb MaTEMaTHYECKOE OXUAAHME I1I0 JaHHOMY
pacrpencieHuI0
53 NmeTs nipeacTaBieHne 0 3aKOHE OOJBIIIX YHCET
54 Nmets npeacraBieHue 0 HOpMaabHOM PaCIpeNeICHUN
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HHPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koa
6 Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBneHne JaHHBIX ¢ TOMOIIbIO Tabmmun u  auarpamMm.  CpenHee
61 apH(pMCTquCKOC, MEAHUaHa, HaH60anee U HauMCHBIICC 3HA4YCHUI, pa3Max,

AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUC YN CJIOBBIX HaGOpOB

CrnyualiHple JKCIEPUMEHTHI (OMBITHI) W CIyYailHbIE COOBITHS. DIEMEHTapHBIC
coObITus  (Mcxonbl). BeposTHOCTh ciaydaiiHOro coOBITHS. bBiau3ocTh yacToOTHIM
6.2 | BepoATHOCTH COOBITHH. Ciy4aifHble ONBITHI C PABHOBO3MOXHBIMH 3J€MEHTapHBIMU
COOBITHSMH. BeposiTHOCTH COOBITHIA B ONBITAXC PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU

COOBITUSMHU
6.3 Omnepanuu Hajg COOBITUSIMHU: TEepecedyeHue, OObEIUHEHUE, MPOTUBOIOIOKHbIC
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClI0KEHUS] BEpOSITHOCTEH
6.4 VYcnoBHas  BEPOSATHOCTb. YMHOXKEHHME  BEpPOSATHOCTEH. [lepeBo  cirydyallHOro
' skcnepuMenTa. dopmyna moyiHoi BeposTHOCTH. HezaBucumele coObITHS
6.5 KomOunatopHoe mnpaBwio ymHoxeHHs. IlepectaHoBku u (dakropuan. Ywucio

coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uaoma Herorona

bunapHblli ciydyaliHblii ONBIT (MCIIBITAHME), ycmex M Heyaada. HesaBucumble
6.6 | wucnoeitaHusa. Cepusi HE3aBUCHMBIX HCIBITAaHMW 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHyum

6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTell. Jlnarpamma pacnpeneneHus.

[Ipumeps! pactipeieIeHnH, B TOM YHCIIe TeOMETPUIECKOeH OMHOMHAILHOE

11 KVIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

5 Teopus BEpOATHOCTEN U CTATUCTUKA

UucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIMUMH: MATEMaTU4YECKOE OXKHUIAHUE,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [Ipumepsl IpUMEHEeHHsT MaTEMaTUYECKOTO
51 OKMJIaHHs, B TOM YHUCJE B 3aJayax U3 MOBCEIHEBHOM XU3HU. MareMaTuuyeckoe
‘ OXKUJlaHue OMHApHOH Ciy4yailHOI BeTMYMHBI. MaTeMaTnyeckoe 0XXHUIaHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe OXKUAAHUE U JUCIIEPCHUS TEOMETPUYECKOTO

1 OMHOMHUAJIBHOTO pacrpeieNeHuit

59 3aKkoH OONIBLIMX YHCEN U ero pojb B HayKe, MpHpoJe U oduiecTBe. BriGopouHbIit

METOJ CCIIEIOBAHUN
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53

IIpuMepsl HENpEepbIBHBIX — CIydaWHbIX BeluduH. [loHATHE O IIOTHOCTH
pacnpenenenus. 3ajauu, IPUBOIAIINE K HOpMaJIbHOMY pacnpezeneHuto. [lonstue

0 HOpPMaJIbHOM paclpeaeieHun
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IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHHUS K IPEIMETHBIM pPe3yJbTaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenme Meromamu JOKa3aTeibCTB, AJITOPUTMAMH pEIIEHHUs 3a/ad;
yMeHue (OpMyIUpOBaTh U ONEPUPOBATh IMOHATHAMHU: OINpPEACICHHUE,
aKcMoMa, Teopema, CIIEACTBUE, CBOICTBO, MPHU3HAK, IOKa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHATH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M MPOTUBOINOJIOKHOE YTBEPXKIECHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJB30BATh METOJ MaTeMaTHYeCKOW WHAYKIUH;
NPOBOJIUTH JIOKa3aTelbHbIE pPACCYXKACHUS TpH pelIeHHH 3ajad,
1 OLIEHUBATh  JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXJICHHUH; yMeHHe
OIEPUPOBATH MOHATHSAMH: MHOKECTBO, MOJMHOKECTBO, ONEpalMyi Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar JJisl OIMCaHUs PEaJbHBIX MPOIIECCOB U SBJICHUN U MPH PEIICHUH
3ajja4, B TOM UHCIE W3 JPYTUX Y4YeOHBIX TMPEeIMETOB; YMEHHE
OIIEpPUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONUCHIBATh Tpadbl PasIUYHBIMU

croco0amMu; UCIOIB30BATh Tpadbl PHU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMM: HAaTypalbHOE YHCIO, IIEeJI0€ YHCIIO,
CTEIEHb C LIEJIBIM NOKa3aTeIeM, KOPeHb HaTypaJIbHOW CTENICHH, CTEIICHb
C palMOHAJIBHBIM  TOKa3aTeJleM, CTeNeHb C  JIeHCTBUTEIbHBIM
mokaszareieM, JIOrapugM YHClla, CHHYC, KOCHHYC M  TaHIEHC
MPOM3BOJILHOTO YHCJa, OCTaTOK IO MOYJIO, palMOHAIbHOE YHCIIO,
UppalMOHAIbHOE  YHUCIIO,  MHOXECTBAa  HATypaJlbHBIX,  LEJBIX,
2 pallMOHATIBHBIX, JEHCTBUTEIBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JEIIMMOCTH, HAUMEHBIIUI OOIIMI JeiauTeNb U HauMEHbIIee
of1ee KpaTHoe, anroput™M EBKiHIa mpu perieHuu 3ajad; 3HAaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHCICHHS, yMEHHUE
BBITOJIHATh BBIYMCICHHE 3HAYCHUH U MPeoOpa3oBaHUs BBIPAKEHHUN CO
CTENEHSAMH U Jorapupmamu, MpeoOpa3oBaHUs JPOOHO-palMOHATIBHBIX

BBIpa)KCHHﬁ; YMCHHUC ONCPpUPOBATH MOHATHAMHU: IOCICAOBATCIBHOCTD,
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apupMeTHYeCcKas Iporpeccusi, FreOMeTpHUIecKas Iporpeccus, 0eCKOHEUHO
yObIBaroIasi  reoMeTpuyueckass  IpOrpeccHs; yMEHHE  3a/1aBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (HOpPMYT;
YMEHHE ONEPUPOBATH MOHATUAMM: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YHCIa, MOJYJIb M apTYMEHT KOMIUIEKCHOTO yHucia, popma
3alACU KOMIUIEKCHBIX 4Hce (FeOMETpUYecKasi, TPUTOHOMETPUUYECKAs U
anreOpandeckas); yMeThb INPOU3BOAUTH apUPMETHUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YHCJaMH; IPUBOJUTH TPUMEPHI  HUCIIOJIB30BAHUS
KOMIUIEKCHBIX YMCEJl; ONEPUPOBATh MOHATUSAMU: MaTpuma 2X2 u 3x3,

OIPCACIINUTCIIb MAaTPHUILIBI, FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarTh MOHATUAMU: PalUOHAIbHBIC, UPPALMOHAIBHEIE,
nokKaszaresbHble, CTENEHHbIE, JIorapu(Muyeckue, TPUrOHOMETPUUYECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMBI; yMEHUE OIIEpUpPOBAThH
MOHSATUSMH: TOXKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHUM U HEPABEHCTB, PaBHOCUIBLHOCTb
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILUBI Pa3JIMYHBIX IPUEMOB; pelIaTh
YPaBHEHUsl, HEPABEHCTBA U CHUCTEMBI C I[apaMeTpoOM; IPUMEHATH
YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI I PEIICHHUS MAaTEMaTUYECKUX

3aj71a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaIbHON KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKLIHUS, UYETHOCTh (DYHKIIHUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢byHKIMHU, SKCTpeMyM (PyHKIIUH, HauOOJIbIIee U HaUMEHbIIEe 3HAYCHHS
(GYHKIMU Ha IPOMEXKYTKE, HeIIpephIBHAS (DYHKIIMA, aCUMIITOTHI rpaduka
¢byHKUIMH, TIepBast ¥ BTOpasi MPOU3BOIHAS (PYHKLUHU, TEOMETPUICCKUN U
¢u3nUeckuif CMBICI TPOM3BOJIHOW, TNEpBOOOpa3Has, OMNpeACIEHHBIHN
MHTETpajl, yMEHHUE HAXOAUTh ACHUMOTOTHI rpaduka (yHKIHMH; yMEHHE
BBIUUCIIAT  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO H
KOMIIO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GYyHKIMU; YMEHHE HaXOAWUTh INPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKUHUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAYeHUs (PYHKIUH; CTPOUTH
rpadMKu MHOTOWJIECHOB C MCIOJIH30BAHUEM arlapara MaTeMaTH4eCKOTOo
aHajaM3a; MPUMEHSATh MPOM3BOIHYIO ISl HAXOXKIACHUS HAWIY4IIEero

peliCHud B IMPUKIAIHBIX, B TOM YHUCJIC COLHAJIBHO-DKOHOMHWYCCKUX U

buznyecKrX 3a7a4ax; HAaXOAUTh IJIOMAAN U 00BbEMBI GUTYP C TIOMOIIILIO
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HUHTCrpajia, NPpUBOJUTE NPUMCPBI MATCMATHYCCKOI0 MOJACIHMPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk (yHKIMH, OOpaTHas
GbyHKUMSA, KOMIO3UIMA (YHKIMNA, JTUHEHHas (YHKUMS, KBaJpaTHUYHAs
byHKIMA, panuoHaabHas byHKIMA, CTEIIEHHAs byHKIHA,
TPUTOHOMETpUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
¢byHKIMHK, TOKa3aTenbHas W Jorapudmuyeckas QyHKUUH; YMEHHE
CTpOUTH TpaUKU M3YyYCHHBIX (YHKUUH, BBIMIOIHATH MPEOOpazOBaHUS
5 rpaduKoB QPyHKIUH, HCHIOIB30BATH TPApUKH ISl U3YUCHHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a1ad U3 APYTUX Y4eOHBIX MPEIMETOB H
3a]]au U3 peanbHOM KU3HU; BBIPAXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCTIOIB30BaTh CBOMCTBA U IpaduKu (PyHKIUHA A1 pereHus
ypaBHEHM, HEpaBEHCTB W 3aJad C TMapameTrpamu; H300pakaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHOXKECTBA PEILICHU YPaBHEHHUM, HEPABEHCTB

U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOIICHTHI, JI0JIM M YacTH, HA JIBWXKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a41 U3 00JaCTH YNPABJICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIISATh BBIPAXKCHHUS, YpaBHEHHs, HEpaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHIO 3aJa4M, HUCCIEAOBATh IOJy4YCHHOE DPEIICHHUE U
OLIEHUBATh MPaBJONOJO00HOCTh pE3yJIbTATOB; YMEHHE MOJECITUPOBAThH
peanbHbBIe CUTyallUd Ha S3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpPaBHEHHUsl, HEPABEHCTBA W MX CHUCTEMBl II0 YCIOBUIO 3a/auH,
UCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apu(MeTHIeCKoe, MeIHaHa,
HauOoJIpIIee U HAUMEHbIIIEE 3HAYCHHUS, pa3Max, JUCIIePCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATD
uH(OPMaLINIO, IPEICTABICHHYIO B Ta0IUIaX, HA TUarpaMMax, rpadukax,
OTpPaXKaIOIIyI0 CBOMCTBA PealIbHBIX MPOIIECCOB U SBJICHUIA; IPEICTABIAT
uHPOpMAIIMI0O C TIOMOIIbIO TaONWUIl ¥ JAWarpaMM; WCCIIEOBATh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOOB U MJIEKTPOHHBIX CPE/ICTB; TpaUueCcKy UCCIIE0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccun
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YMeHHe onepupoBaTh IOHATHUAMM: CIy4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; HPUMEHSThH
(bopMyJIBl CIOXKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OPMYIy IOIHOM
BEPOSATHOCTH, (hopMmyiy bepHyiu, koMOMHATOPHBIE (PAKTHI U (POPMYJIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBAThH
MOHATUSMM: CIIy4daliHas BEJIUMYMHA, pACIPEIEICHUE BEPOSATHOCTEM,
MaTeMaTUYECKOe OXHUAAHUE, IUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE
CIly4yallHOM BENWYMHBL, (QYHKIMHU pPACIpEesieHUs] M IUIOTHOCTH
8 PAaBHOMEPHOI'0, IIOKA3aTe€JIbHOIO U HOPMAJIBHOIO PACIPEICIICHU;
YMEHHE HCIIOIb30BAaTh CBOMCTBA W3YYEHHBIX paCHPEACIICHUA IS
pemieHus 3a7ad; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABl BHIOOPOYHBIX HCCIEIOBAHNN; yYMEHHE NPUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHUCEN B MPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHUE OIIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO TepecTaHOBOK; OMHOM HbroTOHa; ymeHue
PUMEHATh KOMOUHATOPHBIE (DAKTHI U pacCyKICHHS ISl pEIIeHuUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  PEaJIbHBIX COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATD NOJIyYCHHBIA PE3YIbTAT

YMeHHue onepupoBaTh IOHATUSAMM: TOYKa, MpsMasi, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIUIA, ILIOCKUH yrod,
JBYTPAHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKpELIUMBAIOIIMECS MpsAMBbIE,
[IapaJUIEIbHOCTh U NEPIEHAUKYIIAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MNPSAMBIMHU, YIOJI MEXAY IHPSMON M IUIOCKOCTBIO, YIOJ MEXIY
9 IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
peleHn: 3a7a4y U3y4YeHHBbIE (aKThl U TEOPEMbI TUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIM C IIOMOLIbI0 T'€OMETPUYECKUX IOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHUYCCKUC 3aa4U

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUIYpHl, 00BEM (UTYpHI,
MHOTOT'PaHHHK, TPAaBWIbHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA,
0 Ky0, mapajuienenumnen, NpusMa, NUpamMuaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaab cepsl, IIomaib

MOBEPXHOCTU MUPAMHUIBI, MPHU3MBI, KOHYCa, LWIMHApaA, 00BEM KyoOa,

IIPSIMOYT'OJIBHOTO [TapajuleIICIIAIIela, MUPaMUAbI, IPU3MBI, LWIAHJIPA,
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KOHYyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUsI KOHyCa M LIMJIMHIPA,
napajyieibHble  OCHM  WJIM OCHOBAaHHMIO, CEUCHHME IIapa, IUIOCKOCTH,
Kacatomascs cdepbl, IUIMHAPA, KOHYCa; YMEHHE CTPOUThH CEueHHe
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAILEHHS, UX CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHE NMPUMEHATh CBOHCTBA T€OMETPHUECKUX (PUTYP, CAMOCTOATEIHHO
(dbopMyaHpOBaTh ONpeAeNeHHU N3y4yaeMbIX (UTyp, BBIIBUTaTh THIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUUECKUX (PUTyp, 0OOCHOBBIBATH WM
OlpoBepraTb HMX; YMEHHE IPOBOAUTH KiaccupuKauio ¢GUryp Imo
Pa3NUYHBIM TIPU3HAKaM, BBIMOJIHATH HEOOXOJMMBIC TOMOJHUTEIbHBIE

MOCTPOEHUS

YMeHue onepupoBaTh IMOHATUSIMHU: JBIDKEHHE B IPOCTPAHCTBE,
napajieNIbHbIA EPeHOC, CUMMETPHUSl Ha IUIOCKOCTU U B HPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUe MMOA00Ws, MOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHbIE U MMOJOOHBIE (UTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BATh I'€OMETPUUYECKUE OTHOIICHHS
NIPY PEeIICHUH 3a/1a4; HAXOJUTh T€OMETPUUYECKHUE BETMUMHBI (JJIMHA, yToJ,
11 I0Iaab, 00BEM) IPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peaNbHOM KU3HMU; YMEHHE BBIUUCIATH F€OMETPUYECKHE BEINYHMHBI
(MHA, yroi, IUIomanb, 0O0BEM, IJIOUIalb MOBEPXHOCTH), HUCIOJB3YS
u3ydeHHbIE (OPMYJIBI U METObI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTH
nUpamMuIbl, TPU3MBI, KOHYCa, IIMIMHIPA, TUIoMaas cepsl; 00bEM Kyoa,
NpPSIMOYTOJIBHOTO TMapaiesienunea, MUPaMHUIbl, TPHU3MBI, IHIUHIPA,

KOHYCa, [l1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MO00HBIX (HUTYP

YMeHue onepupoBaTh NOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpAa HA YHCIO, Pa3JIOKEHHE BEKTopa Mo Oasucy,
12 CKAIIPHOE IPOM3BEICHHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEKIY
BEKTOPaMH; YMEHHE HCIIOJIb30BATh BEKTOPHBIM U KOOPAUHATHBIA METOL
JUIA peLIeHUs TeOMETPUYECKUX 3aJad M 3ajad JAPYruxX y4deOHBIX

MpEIMETOB

YMenue BBI6I/IpaTI> HOI[XO,Z[SIH_[I/II\/'I MCTOA IJid PpCHICHUSA 3adadvu,
13 MNOHUMAHHUC 3HAYUMOCTH MATCMATHKU B HU3YYCHHU T[MPUPOAHBIX H

OOIIECTBEHHBIX TPOLIECCOB W  SBICHHUI; yMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHHC IIPUBOIUTH
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NpuMEpbl MATCMATUYCCKUX

MaTeMaTHUYECKOU HayKH

OTKPBITUHA POCCUHCKOW U  MHUPOBOU
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HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATHKE

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCIECHUS
1.1 Hartypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell
12 Paronaneueie  yucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIEHTHI,
' OecKOHEeUHbIE TIEPUOIUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypaIbHOU cTeneHu. JelcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenenp ¢ uenbiM MokazateneM. CTeneHb C pPalUMOHAIBHBIM I10Ka3aTelieM.
' CBoiicTBa cTeNEeHN
L5 CuHyCc, KOCHHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTAaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapu¢m uncna. JlecsTuuHbIe U HATypaJIbHBIC JTOrapU(MBbI
JeiictBuTenpHble uncia. Apu(METHUECKHE ONepaluu ¢ JICHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmkE€HHBIE BBIYHMCICHUSA, TNPABWIA OKPYIJICHUS, TNMPHUKUAKA U
OLIEHKA Pe3yJIbTaTa BHIYHUCICHUI
1.8 [TpeoOpa3oBanue BoIpaKEHUN
1.9 KomiuiekcHsle uncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHANIBHBIC YPaBHEHHUS
2.2 HppannoHanbHble YpaBHEHUS
23 TpuroHomeTpuieckue ypaBHEHHUs
24 [Toka3zarenbHbIe U JTOTapUPMUUECKIE YPABHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEPaBEHCTBA
2.7 [Toka3zarenbHbIE U JOTapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTrpuieckre HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11 Marpuna cucteMsl TMHEHHBIX ypaBHEHHH. OnpeenuTens MaTpUIbl
3 OyHkIMK U rpaduku
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31 @Oyukiys, crnocodsl 3amanus ¢yHkuuu. ['padpuk ynkmnumn. B3anmuo obpaTHble
' ¢yukuuu. YétHele u Heu€THBIE QyHKIMU. [leproaunueckue GpyHKIUN
OO6nactb ompeneneHuss U MHOXECTBO 3HaueHuil ¢yHkiuu. Hymmu ¢yHkuumm.
39 [TpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumymMbl 1 MHUHUMYMbI (QyHKUMH. HamOGonbliee W HauMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHass (QyHKUMS C HATypajJbHBIM M IEJIbIM MokKa3aTteneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapudpmMudeckas QyHKIIMU, X CBOHCTBA U TPapUKH
16 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknmii. CBoiicTBa (YyHKUHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus IIOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas mporpeccu. @opmyia CIoKHBIX IPOLEHTOB
4 Hauana maTemMaTH4eckoro aHaimsa
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHHe TPOM3BOMHONW K HCCIENOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 SKCTpeMyMbl. Haxoxk1eHre HaubobIIero 1 HAMMEHbBIIETO 3HaueHUs (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3Has. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [uarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha III0CKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena ¥ MOBEPXHOCTHU BpPALICHUS
7.5 Koopaunatsl u BEKTOPHI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Maremartuka. Anrebpa 1 Hayajna MaTeMaTHYeckoro ananusa; 10 xiacc.
yriyosnenHoe o0yuenne Mepainsak A.l'., Homuposckuii J{.A., ITonsskos B.M.; ox
penakiueit [logonsckoro B.E. O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-T'PA®»; AkiinonepHoe o011ecTBO
«M3parensctBO «IIpocBemenne

* Marematuka. AnreOpa 1 Hauajga MaTeMaTH4eckoro ananusa; 11 kiacc.
yriyosnennoe o0yuenne Mepainsk A.l'., Homuposckuii J{.A., ITonsskos B.M.; ox
penakiuueit [logonsckoro B.E. O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckmii ieHTp « BEHTAHA-T'PA®»; AkiinonepHoe o011ecTBO

«H3nmarensctBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIbI JIJISA YYUTEJIS
Maremaruka. BeposatHocTs 1 ctaTuctuka : 10—11-e kaaccsl : 0a30BBIN U
yrIIyOIEHHBIN YPOBHH : METOAMYECKOE TTocoOue Jiiist yuuTessi. — MockBa :

IIpocsemenne, 2024. — 40 ¢

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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