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[TOACHUTEJIBHAA 3AIINCKA

VY4eOHb1il Kypc « BeposSTHOCTh M CTATUCTHUKAY YIIIYOJIEHHOTIO YPOBHS SIBISIETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO YYEOHOIr0 Kypca yriayO0iaEéHHOro
YPOBHS Ha YPOBHE CpeAHEro 0011ero oopa3zoBanus. YUeOHbINA Kypc MpeIHa3HAaueH
JUTst pOPMUPOBAHUS Y O0YUYaIOIIMUXCS CTATUCTUYECKON KyJIbTYphl U TOHUMAHUS
POJIM TEOPUHU BEPOSTHOCTEM KaK MaTeMaTUYECKOI0 HHCTPYMEHTA JIJIsl U3Y4YEeHUS
CJIy4aliHbIX COOBITHH, BEIMUYUH U npoleccoB. [Ipu nzydyennn kypca o0oramarorcs
IpEJICTaBICHNS 00YYaIOIINUXCS O METOaX UCCIIEI0OBaHUS U3MEHYUBOIO MUDA,
pa3BUBAETCS MOHUMAHNE 3HAYMMOCTH M OOIHOCTH MaTeMaTUYECKUX METO/I0B
MO3HAHUA KaK HEOThEMJIEMOM YaCTH COBPEMEHHOI'O ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS.

Copeprkanre yaeOHOTO Kypca HalmpaBlIeHO Ha 3aKpeIyICHUE 3HAHUN, TTOTYICHHBIX
MIPY U3yYCHUH Kypca Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus, U Ha pa3BUTHE
MIPEICTABIICHUNA O CIYYaiHBIX BEJTUYMHAX W B3aMMOCBSI3SIX MEKIy HUMH Ha
BaKHBIX ITPUMEPAX, CIOKEThI KOTOPBIX MOYEPITHYTHI U3 OKPY’KAroIIero Mmupa. B
pe3ynbTare y 00y4aronuxcs JOJDKHO COPMHUPOBATHLCS MTPEACTABICHHUE O
Hanboee ynoTpeOUTENBHBIX U OOIINX MATEMATHUECKUX MOJICIISX, UCIIOJIb3YEeMbIX
JUTSL OTIICAHHST aHTPOMTIOMETPUIECKHX U IeMOTpadUIeCKUX BEITHUYHH,
MOTPENIHOCTEN B Pa3IUYHbIC POJIa UBMEPEHUSX, JNIUTEILHOCTH 0€30TKAa3HOM
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHI U MPOIIECCOB
B o01ecTBe. YueOHbII Kypc sSBIIETCS 0a30i U1l OCBOCHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJI0B, HEOOXOIUMBIX CIICIIUATUCTAM HE TOJIBKO WHKEHEPHBIX
CHEIUATBHOCTEH, HO TAKXKE COIUATBHBIX U TICUXOJOTUYECKUX, TTOCKOJIBKY
COBPEMEHHBIC OOIIIECTBEHHBIC HAYKW B 3HAUUTEIHLHON MEPE UCIIONB3YIOT ammapar
aHanmu3a O0JBINX JaHHBIX. [[eHTpabHYI0 YacTh YUeOHOTO Kypca 3aHUMAET
o0cyXKeHre 3aKoHa OOJIBIINX Ynces — QyHIaMEHTAIbHOTO 3aKOHA PUPO/IBI,
UMEIOIIET0 MaTEeMAaTHUECKYI0 (hOpMaITU3AIIHIO.

B cooTBeTCTBUU C yKa3aHHBIMU LIEISIMU B CTPYKTYpe yueOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» Ha YIIIyOJIEHHOM YPOBHE BBIJICIICHBl OCHOBHBIC
coziepkarenbHble JTMHUK: «CllydaifHbie COOBITUSI U BEPOSITHOCT» U «CllydaitHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCEID.

[ToMuMO OCHOBHBIX JTUHUI B y4€OHBII KypC BKIIOYEHBI AJIEMEHTBI TEOPUU IPpaoB
Y TEOPUU MHOXKECTB, HEOOXOJUMBIE JIJIsl TOJIHOLEHHOTO OCBOCHMSI MaTepuasa
JAHHOTO YY4E€OHOr0 Kypca U CMEXHBIX MaTEMAaTUYECKUX yYeOHBIX KYpPCOB.

Copepxanue nuHuM «Ciy4dailHble COOBITHS U BEPOSITHOCTHY CITY’KUT OCHOBOM IS
dbopMHpoBaHUA MPEACTABICHHUMN O pacipeie]ICHUN BEPOATHOCTEN MEKITY



3HAYEHUSIMHU CITyYalHBIX BEIWYMH. BaKHYI0 4acTh B 3TOM COAEPKATEIbHON JTUHUN
3aHMMAeT U3yUYCeHUE TEOMETPUUIECKOTO U OMHOMHAIIBHOTO pacipeielicHu 1
3HAKOMCTBO C UX HEMPEPHIBHBIMU AHAJIOTAMH — IMOKA3aTEIbHBIM U HOPMAJIbHBIM
pacrpeneneHus IMHI.

TeMbl, CBA3aHHBIE C HEMTPEPHIBHBIMU CIyYalHBIMU BETUYUHAMU U
pacrpeie/ICHUsIMH, aKIIEHTUPYIOT BHUMaHUE 00yYarouXCcs Ha ONUCAHUU U
U3YYEHUU CIIyYailHBIX SIBICHUM C TIOMOUILI0 HEMPEPBIBHBIX GyHKIUNA. OCHOBHOE
BHHUMAaHHE YENSIETCs MOKa3aTeIbHOMY U HOPMAJIbHOMY pacIipe/ieICHUSIM.

B yue6HOM Kypce npeaycMaTpruBaeTcsi 03HAKOMHUTEIbHOE N3YUYEHHE CBA3U MEKITY
CIIy4aliHbIMH BEJIMYMHAMHU U OTHCAHUE 3TOM CBSI3U C MOMOIIBIO KoddpunrenTta
KOPPEJSILUU U €ro BBIOOPOYHOI'O aHAJIOra. JTH JIEMEHTBI COJIEPKAHUS Pa3BUBAIOT
TeMy «/lnarpamMmbl paccemBaHus», U3yUYEHHYIO Ha YPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHus, 1 BO MHOTOM ONMPAIOTCS HA CBECHUS U3 KypPCOB aJIreOphl U
rEOMETPUH.

Emé onnH 351eMeHT coliepKaHusl, KOTOPBIN IPEeAJIaraeTcsl Ha O3HaKOMUTEIBHOM
YPOBHE — MOCIIEIOBATENBHOCTD CITyYalHbIX HE3aBUCUMBIX COOBITHIA,
HACTYIMAaMIUX B €AUHUILY BpeMeHH. O3HaKOMJIEHUE C PaclpeAeieHUEM
BEPOSITHOCTEH KOJMYECTBA TAKUX COOBITHI HOCUT Pa3BUBAIOIIUIN XapaKTep U
SBIIICTCS AKTYaJIbHBIM I Oy IyIIMX a0UTYpUEHTOB, TIOCTYTAONINX HA YUeOHbIC
CHEIUATBHOCTH, CBSI3aHHBIC C OOIECTBEHHBIMHA HayKaMH, IICUXOJIOTHEH U
YIIPaBJICHUEM.

Ha uzydenue yueOHOro kypca « BeposiTHOCTh M CTaTUCTHUKA» Ha YT1yOJIeHHOM
ypoBHe oTBoAUTCs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gac B HefieINIO).

COJEP>)XAHUE ObYUYEHHMA
10 KJTACC

I'pad, cBsa3ubIil rpad, mytu B rpade: nukibl U 1enu. CreneHb (BaJIGHTHOCTD)
BepinuHbL. ['padsl Ha miockocTH. [lepeBbs.

Crny4aiiHble SKCIIEPUMEHTHI (OTBITHI) U CITy4ailHbIe COOBITHS. DlIeMeHTapHbIE
coObITHS (MCX0/bl). BepoaTHOCTD cityyaltHOTO COOBITHS. BAM30CTh 4acTOTHI U
BEPOSITHOCTU COOBITUIN. CTydaiiHbIE OIBITHI C PABHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu Hax COOBITUSIMU: TIEpECeUeHUe, 00beTUHEHHIE, TPOTUBOIOIOKHBIC
coObITHs. Jnarpammel Ditepa. @opmyiia CI0KEHUS BEPOATHOCTEM.



Y ciioBHas BEPOSITHOCTh. Y MHOKEHUE BEPOSITHOCTEN. J[epeBO CiaydaitHOTro
skcniepumenTa. opmyia noaaou BepostHocTh. opmyiia baiieca. HezaBucumbie
COOBITHSI.

bunapHbIil ciy4aiiHblid ONBIT (MCIIBITAHKE), yCTIeX U Heynaya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUM 0 MepBoro ycnexa. [lepecranHoBku
u axropuan. Yucno coueranuid. Tpeyronasuuk I[lackans. @opmysna 6uHOMa
Herorona.

Cepust He3aBUCUMBIX UcTibITaHUi bepHyn. Ciy4yaiiHbiil BBIOOp U3 KOHEUHOMN
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposatHocTen. Jnarpamma
pactpenenenus. Onepanuu HaJ CIy4yallHBIMH BeIMYMHAMU. buHapHas ciaydaiiHas
BesmuurHa. [Ipumepsl pactipeneneHuil, B TOM YUCIIE TEOMETPUYECKOE U
OMHOMMAJIBHOE.

CoBmecTHOE pacnpeielIeHUE ABYX Cly4ailHbIX BennunH. HezaBucumblie
CJIy4alHble BEJIMYMHBI. MaTeMaTHueCcKOoe OKUIaHUE CIIyYalHOW BEJIMYMHBI
(pactipenenenust). [Ipumepsl MpUMEHEHUST MATEMAaTUYECKOTO OKHTaHHUSI
(cTpaxoBaHme, T0Tepes). MaTemaTudeckoe OKuJaHue OMHAPHOMN CITy4aitHOM
BEJIMYMHBI. MaTeMaTH4eCKOE 0KUTAHUE CYMMBI CIIyYalHbIX BEJIUYMH.
MaremaTndeckoe 0KugaHue FTeOMETPUIECKOr0 U OMHOMHAILHOTO
pacnpeeieHUN.

Jlucnepcust 1 cTaHIapTHOE OTKJIOHEHHUE CITy4aiiHOW BETMYUHBI (pacipeeeHus).
Jucnepcust OMHapHOU cily4ailHOM BeIMYuHbl. MaTeMaTuyeckoe 0KHUIaHue
IIPOU3BEACHUSA U JUCIIEPCUs CYMMBbI HE3aBUCUMBIX CIIyYalHBIX BEIUYMH.
Jlucnepcus ¥ cTaHAapTHOE OTKIOHEHUE OMHOMHAIBHOTO paclpe1eIeHHUS.
Jucniepcus ¥ cTaHAAPTHOE OTKIIOHEHUE M'€OMETPUUYECKOr0 PACIIPEACIICHMUS.

11 KITACC

HepasenctBo UeOniméra. Teopema Yeonimera. Teopema bepnuysnu. 3akon
00X yucen. Beibopounslii MeToa uccnenoBanuii. Beibopounsie
XapakTepucTuku. OleHUBaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JJAHHBIM.
[IpoBepka NpocTEHIINX FUIOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEICICHUI.

HenpepsiBHbIe cityyalinbie BenuuuHbl. [Ipumeppl. @yHKIUSA INIOTHOCTH
BEPOSITHOCTHU pacnpeesneHus. PaBHOMepHOE pacnpeiesieHue U ero CBOMCTBA.
3agauu, MPUBOSIIKE K TOKA3aTEIbHOMY pacipeAesieHuI0. 3a1auu, IPUBOISIINE K
HOpMaJIbBHOMY pacrpeaeneHnto. OyHKIHS MIIOTHOCTH BEPOSTHOCTH



IIOKa3aTCIIbHOI'O PACIIPCACIICHUA, CI)YHKI_II/IH INIOTHOCTH BCPOATHOCTH HOPMAJIbHOT'O
pacinpcaciaicHuAd. (DYHKLII/IH IUIOTHOCTHU U CBOMCTBA HOPMAJIbHOT'O PaCIIpCACICHUS].

[TocnenoBaTeIbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUM. 3a1auu, TPUBOASAIIUE
K pacnpenenennto [Iyaccona.

KoBapuanus nyx cinydaiinbix BennunH. KoaddunmeHt nuneinoi koppensiuu.
CoBMecTHbIE HA0IIOIEHUS IBYX BeIMUUH. BoiOopouHbiit kKodhuireHT
Koppesauuu. Paznnune Mex 1y TMHEWHOMN CBSI3bI0 U IPUYUHHO-CIICICTBEHHOU
CBsI3b10. JINHENHAs perpeccus, METOJ HAUMEHBIINX KBaAPATOB.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YUEBHOI'O KYPCA
«BEPOSITHOCTH U CTATUCTUKA» (YTJIYBJIEHHBIN YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JINYHOCTHBIE PE3YJIBTATHI
1) rpa’k1aHCKOTrO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOIo OOIIECTBA, MPEJACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIUIHBIX CTPYKTY], SBICHUM,
MPOLIETyp TPAKIAHCKOTO 001IecTBa (BBIOOPHI, OIIPOCHI U IPYTOE), YMEHUE
B3aMMO/IEHCTBOBATh C COI[MATILHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMUA U HA3HAYCHUEM;

2) NaTpuOTUYECKOTO BOCITIUTAHMUSL:

c(hOpMHPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, YBOXKCHHS K
MIPOLUIOMY M HAaCTOSAIIEMY POCCUUCKONM MAaTEMATUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSAM POCCUUCKAX MATEMATUKOB U POCCUUCKOM MAaTEMATUYECKOMN IIKOJIbI,
WCIIOJIb30BAHUE ITHX JOCTIKEHUN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMUKU;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapoa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 OBEJEHHUS, CBA3aHHOTO C MTPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKH U JESITEIbHOCTHIO YUEHOTO, OCOZHAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO Oy AyIIIETO;

4) 3CTETUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs ICTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, PEIICHUI, PaCCyKIEHUN, BOCIPUUMYUBOCTh
K MaTeMaTUYECKUM acCIleKTaM Pa3jN4YHbIX BUJIOB UCKYCCTBA;

5) ¢pu3HYecKoro BOCIUTAHMS:

c(OpMUPOBAHHOCTb YMEHHS PUMEHSATh MATEMAaTUYECKUE 3HAHUS B HHTEpECcax
3I0pPOBOTO U OE30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOILIECHHE K CBOEMY
3JI0pPOBBIO (3J0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKHUM 3aHATUN U OTIbIXA,
peryJisipHasi pu3ndecKasi akTUBHOCTh), PU3HUYECKOE COBEPIIICHCTBOBAHUE TTPU
3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIBLHOM JESTEILHOCTHIO;

6) TpyZIOBOTO BOCITUTAHUSI:



TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH TPYI0JII00US, HHTEPEC K Pa3TUUHBIM
cepam mpodheccnoHaTbHON e TEIBHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€
PUIIOKEHUSIMHU, YMEHHUE COBEPIIATh OCO3HAHHBIIN BBIOOp OyayIiei npodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSIKEHUU BCEi
KU3HU, TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B PEIICHUH MPAKTUIECKUX 3314
MaTEeMaTUYECKON HaIPaBICHHOCTH;

7) OKOJIOTHYCCKOI'O BOCIIMTAHU A

c(OPMUPOBAHHOCTH FKOJIOTMUECKOHN KYJIbTYpbl, MIOHUMAHUE BIUSHUS COLUATBHO-
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE IPUPOIHON U COLUAIIBHON CPEIbI,
0CO3HaHUE II00aNTbHOT0 XapaKkTepa SKOJIOTHUECKUX MpoOIeM, OpHeHTalus Ha
MPUMEHEHUE MATEMAaTUUECKUX 3HAHUH I pelIeHus 3aa4 B 001acTH
OKpY>arollel cpeibl, IIaHUPOBAHUE OCTYIIKOB U OLEHKH X BO3MOMXHBIX
MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) LIEHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKW, TOHUMAaHUE MAaTeMaTHIECKON HAYKH
Kak cephl 4eIOBEUECKON JAEATEIHHOCTH, ITANIOB €€ PA3BUTHUS M 3HAYUMOCTH JIJIS
Pa3BUTHUS LIUBUJIU3AIUH, OBIaJCHUE S3bIKOM MAaTeMaTUKU U MAaTEMAaTHUUECKOMN
KYJbTYPOU KaK CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U UCCIIEI0BATENBCKYIO ICSITEIbHOCTh MHMBUIYAJILHO U B TPYIIE.

METAIIPEIMETHBIE PE3VYJIBTATHI
[To3HaBaTenbHBIC YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS
ba3oBrie nornueckue JIeHCTBUA:

BBISIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATHIECKUX
O0OBEKTOB, MOHATUH, OTHOIIEHUI MEXTy MOHATUIMH, POPMYJIUPOBATH
OTpeJIENICHHs] IOHATH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIIH,
OCHOBaHMSI Ji71s1 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3a;

BOCIIPUHUMATh, POPMYIIHUPOBATH U TPEOOPA30BBIBATh CYK/ICHUS: YTBEPAUTEIIbHbBIC
U OTpUIIATeIbHBIC, EAUHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3U U IPOTUBOPEYUS B
(akrax, JTaHHBIX, HAOTIOJEHUSAX U YTBEPKACHUAX, IPEAJIaraTh KpUTEPUH TS
BBISIBJIICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUHNIA;



JIeJaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX U
WHIYKTHBHBIX YMO3AaKJIIOUYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsAMBbIE U OT MPOTUBHOT0), BHICTPAaUBATh apryMEHTALMIO, IPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMPATH CIIOCO0 pelieHus yueOHoU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus], BBIOUpaTh Hanbosee MOIX0AIINN C Y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

bazoBrie HCCICAO0BATCIbCKUC I[CflCTBH?II

MCII0JIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS,
(bopMyIMpoBaTh BOMPOCH, (PUKCUPYIOILIKE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh UCKOMOE M JIaHHOE, POPMHUPOBATH TMIIOTE3Y, ApT'yMEHTHUPOBATh
CBOIO MO3MIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 00BEKTa, SIBICHUS, ITpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMHU, SIBICHHUSIMU, MPOIECCAMU;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIICHUS U BHIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIOAEHUS, UCCIIEIOBAHNUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IMPOTrHO3UPOBATH BO3MOIKHOC PA3BUTHUC IIPOUCCCA, a4 TAKIKC BBIIBUI'ATH
IMPCAIIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pabota ¢ undopmanmeii:

BBISABJIIATD I[GCI)I/ILII/ITBI I/IHCI)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMI>IX AJIs1 OTBETA Ha BOIIPOC
W JJIA PCIHICHUS 3aaa4M,

BBIOMpaTh HMH(POPMALIMIO M3 KCTOYHHKOB Pa3IMYHbIX THIIOB, aHAITM3UPOBATH,
CHUCTEMAaTHU3HPOBATh U HHTEPIIPETHPOBATh HHPOPMALIMIO PA3IUYHBIX BHIOB U
dbopm npeacTaBICHUS;

CTPYKTYpHPOBaTh HH(POPMAITHIO, TPEACTABISITH €€ B pa3IMUHBIX (hopmax,
WLTIOCTPUPOBATH TpapUuecKH;

OLICHMBATh HaAEKHOCTh UH(OPMAIMH IO CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpCATbHBIE YUeOHbIE 1EUCTBUS



OO01wieHue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKICHHSI B COOTBETCTBUHU C YCIOBUSMH U
HeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOKO TOUKY 3PEHHUS B
YCTHBIX Y MMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 X0y PEIICHHUS 3a1a4H,
KOMMEHTUPOBATH MOJYyYECHHBIN pe3yJIbTaT;

B X0j1¢ 00CYXICHUS 3a1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/IaeMOU TEMBI,
poOJIeMbl, pelracMoi 3a/1auu, BEICKa3bIBaTh UCH, HAIICJICHHBIC HA TTOMCK
pELICHUS, COMTOCTABISATh CBOU CYXKJICHHS C CYXKJICHUSIMH APYTUX YYACTHUKOB
Jiajgora, 0OHAPYKMBATh Pa3IMUKe U CXOACTBO MO3UIIMH, B KOPPEKTHOH hopme
(bopMyIMpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIIATH PE3YyJIBTATHI PELIEHU 3a7a4H, SKCIIEPUMEHTA, UCCIIEN0BaHU,
MIPOEKTa, CAMOCTOSTENHHO BBIOMPATH (POPMAT BBICTYILIEHUS C YUETOM 3a]a4
NPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PerynstuBHble yHUBEpCAIbHBIC YUCOHBIC TCHUCTBUS
Camoopranuzanusi:

COCTAaBJIATH IUIAH, AJITOPUTM PELICHUS 33J]a4H, BBIOUPATh CIIOCO0 PEIIEHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMaLUK.

CaMOKOHTpOJIB, 3MOHHOH3HBHBII>’I HHTCJIJICKT:

BJIAJICTh HABBIKAMU MTO3HABATEILHON pe(IIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JIEWCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJETh CIIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YIbTATA PEIICHUS] MATEMAaTUYECKON
3a/1a4y;

NpeABUACTb TPYAHOCTHU, KOTOPBLIC MOTYT BOSHUKHYTH ITPH PCIICHUHN 3aaa4H,
BHOCHUTDB KOPPCKTUBLI B JACATCIIbHOCTbD HAa OCHOBE HOBBIX O6CTO$[TCJ'IBCTB, JaHHBIX,
HaﬁHCHHBIX OIHI/I6OK, BBIsIBJICHHBIX prﬂHOCTCﬁ;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATH TPUUUHBI
JOCTYDKEHUS UM HEJOCTHKEHUS PE3YIbTATOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAd IeATEIHLHOCTD:

IIOHMMATb MU UCIIOJIL30BAaTh IPCUMYIICCTBA KOMaHI[HOﬁ )51 PIH,Z[HBPIJIy&J'IBHOﬁ
pa6OTBI IIpH PCUICHUHU y‘IG6HBIX 3a7a4, IPUHUMATD ICJIb COBMECTHOM
ACATCIIbHOCTH, INIAHUPOBATL OPraHU3aIluio COBMECTHOM pa6OTI>I, pacnpcaciiiTb



BU/JIBI pabOT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC U PE3yIbTaT padOThI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B IPyNNOBBIX (hopMax padboThl (00CykaeHUsI, 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOO YAaCTh PAOOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMHU YIEHAMH KOMaHbl, OLICHUBATh
KaueCcTBO CBOET0 BKJIaJla B OOLIMN MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

[MTPEAMETHBLIE PE3VJIbTATDBI
K koniy 10 kiacca oOy4aronuiicss Hay4uTCs:

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: rpad, MIOCKUM rpad, CBA3HBIN Ipad, MyTh B
rpade, Lemnp, HUKI, AePEeBO, CTENEHb BEPIINHBI, AEPEBO CIYyYaHHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMIEPUPOBATH MOHATUSAMHU: CITyYalHBINA IKCIIEPUMEHT (OIIBIT), CITydyaiHOE
COOBITHE, PJIEMEHTAPHOE CIIy4aiiHOEe COOBITHE (PIIEMEHTAPHBIN UCXO]) CIyYaitHOTO
OTIBITa, HAXOAUTH BEPOSITHOCTH COOBITHH B OMBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh U (OPMYJIMPOBATH COOBITHUS: MIEpPECECUCHUE, OOBEIMHEHUE TaHHBIX
COOBITHI, COOBITHE, TPOTUBOIIOIOKHOE TAHHOMY, UCIIOIb30BaATh JUATPAMMBbI
Diinepa, KOOPAUHATHYIO MPSAMYIO JUIsl peLIEHUs 3a/1a4, MOJIb30BaAThCS (OpMYIIOn
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX M TPEX CIIy4alHBIX COOBITUH;

ONEPUPOBATH NOHATUSMHU: YCIOBHAsI BEPOATHOCTh, YMHOKEHUE BEPOSITHOCTEN,
HE3aBUCUMBIE COOBITUS, IEPEBO CIYUYaHOTO IKCIIEPUMEHTA, HAXOIUTh
BEPOSITHOCTU COOBITUI C TIOMOIIBIO TPABUJIA YMHOXKEHUS, IEPEeBa CIIyIaitHOTO
OTIBITA, UCTIOIB30BaTh (POPMYITY TIOJIHOM BEpoSITHOCTH, hopmyy baiieca mpu
pEIICHUH 33724, OTPEIEIATh HE3aBUCUMOCTh COOBITHM 110 (hOPMYJIE H 110
OpraHu3alvy CIIy4YalHOT O SKCIIEPUMEHTA;

MPUMEHSTH U3yYEHHbIE KOMOUHATOPHBIE (DOPMYJIBI JIJISl IEPEUMCIICHUS DIIEMEHTOB
MHOKECTB, 3JIEMEHTAPHBIX COOBITHI CIIy4ailHOrO OMbITA, PEIICHUS 3aa4 110
TEOPHUH BEPOSTHOCTEM;

CBOOOJTHO OMIEPUPOBATH MOHATUAMU: OUHAPHBIN CITyYaiiHBIN OMBIT (MCIIBITAHUE),
yCIIEX ¥ HeyAa4a, HE3aBUCUMBIE UCIIBITAHUS, CEpUsl UCIIBITAHUM, HAXOIUTh
BEPOATHOCTH COOBITHIA: B CEPUH UCIIBITAHUIN JI0 IEPBOTO yCIEXa, B CEpUU
UCIIBITAaHUI bepHysun, B OnbITe, CBSI3aHHOM CO CITy4ailHBIM BEIOOPOM M3
KOHEYHOU COBOKYITHOCTH;



CBOOOTHO OMEPUPOBATH MOHATUSAMHU: CITydaifHasi BEIMUNHA, PACTIPE/ICIICHIE
BEPOSITHOCTEH, IMarpaMMa pacipeiesieHus, OnHapHas cliydaifHasi BEJIMUMHA,
reoOMeTpUYeCcKoe, ONHOMUAIBHOE PacIpeIeiICHUE;

ONEPUPOBATH MOHATUSIMU: COBMECTHOE PACTIPEAECIICHUE IBYX CIIyYaHBIX BEJIUYHH,
MCIIOJIb30BaTh TAOJIMILy COBMECTHOI'O pacipe/ieiieHUs IBYX CIIyUYalHbIX BETUUUH
JUISL BBIICJICHUS pACIPEACIICHUS KaKI0W BEJTMUMHBI, ONPEJICJICHUSI HE3aBUCUMOCTH
CITy4alHbBIX BEJTUYUH;CBOOOIHO ONIEPUPOBATH MOHATHEM MaTEMaTUUECKOTO
OKHMJIAaHUS CITyYalHOM BETMYHMHBI (pacIipeieiicHus ), IPUMEHSITh CBOMCTBA
MaTEMaTUYECKOTO OKUJAHUS MPU PELICHUHU 3a/1a4, BBIYUCIISATh MATEMATUUECKOE
OXKHMJIaHUE OMHOMHATIBLHOTO U T€OMETPHUICCKOT0 paclpeiesIieHHi; CBOOOIHO
ONEPUPOBATH MTOHATUSIMHU: JUCTIEPCHS, CTAHIAPTHOE OTKJIOHECHUE CIIYYanHOU
BEJIMYUHBI, TPUMEHSATHh CBOMCTBA JUCIEPCUN CIIYYaWHOUN BEIIMYHUHBI
(pacnpeneneHust) Mpyu peluIeHUU 3a7a4, BBIYUCIATh TUCIEPCHUIO U CTaHIapTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 U OMHOMUAIIBHOTO paclpeIesICHHI.

K kony 11 kiacca oOyJaronuiicsi Hay4uTCsi:

BBIYHCIIATH BHIOOPOYHBIE XapaKTEPUCTUKH MO JAHHOUW BHIOOPKE M OLIEHUBATh
XapaKTePUCTUKHU TeHEPATbHOM COBOKYITHOCTH JIaHHBIX 110 BEIOOPOYHBIM
xapaktepuctukam. OTIieHUBaTh BEPOSITHOCTH COOBITUN U TTPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTE3BI, MTOJIb3YSICh N3YYEHHBIMU PACIIPEICIICHUSIMU;

PUBOJINUTH MPUMEPHI 33/1a4, IPUBOIAIIMX K TOKA3aTEIbHOMY paclpeaesICHHUIO,
3aJlay, NPUBOSLIMX K HOPMaJIbHOMY pacnpenenaeHuto. OnepupoBarb NOHATUSIMMU:
(GyHKUHMA MTIOTHOCTU BEPOSITHOCTH MOKA3aTENIBHOIO pacnpeneneHus, QyHKIus
IJIOTHOCTH BEPOSATHOCTU HOPMAJILHOTO pacupeeiaeH s, PyHKIHUS IIOTHOCTH U
CBOICTBa HOPMAJILHOTO paclpeeieHUs ;0npeaeisaTh KOAOUIIMEHT TUHEHHOM
KOppEJSILIY, BEIOOPOUHBIN KO3(PPUIMEHT KOPPETSILHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KonundectBo yacos DNeKTpOHHbBIE
No 11/ HaumenoBanue pa3nenoB u teM (g poBbIe)
°o i/
IPOrPaMMel Bcero Kontponbnbie | [IpakTH4eCKHe | oGpasoparenbhbie
paboThI paboTHI pecypchl
1 DneMeHThl Teopun rpadoB 3
) Ciy4aiiHbl€ ONBITHI, CITyYaliHbIE 3
COOBITHSI 1 BEPOSITHOCTH COOBITUIA
Ornepauuu HaJi MHOKECTBAMHU U
3 coOpITusAMHU. CI0KEHNE U YMHOXKEHHE 5
BEPOATHOCTEHU. Y CIIOBHAs
BEpOSITHOCTh. He3aBucumelie coObITHS
4 DneMeHThl KOMOMHATOPUKU 4 1
Cepun nocnenoBaTeIbHbIX
5 ucnsiTanui. Mcneitanus bepryiuiy. 5
CrnydaifHpIii BEIOOP M3 KOHEYHOM
COBOKYITHOCTH
6 CityyaliHbple BETMYMHBI U 14 1




pacrpeeneHus

OBLIEE KOJIMYECTBO YACOB I10
I[TPOIPAMME

34




11 KIIACC

KonuuectBo yacoB DNeKTpOHHbBIE
No 1/ HanmeHnoBaHue pa3fenoB U TeM (uudpoBbIe)
° /1
POTrPaMMBI Bcero Koutponbueie | IIpakTuieckue | oGpasosarenshbie
paboThI paboTHI pecypebl
1 3aKoH OOJIBIINX YUCET 5
) DJIeMEHThl MATEMATUYECKOM 6
CTaTUCTUKHU
HernpepoiBHbIE CiTyyaliHbIe BEIIMYUHBI
3 (pacmipesenenus), IoKa3aTeabHOE U 4
HOPMAaJIbHOE paclpeieNICHUs
4 Pacnpenenenue [lyaccona 2
5 CBS13b MKy CITyIalHBIMA 6
BEJTUYMHAMU
6 O060011eHNE ¥ CUCTEMATH3ALIHS 1 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 14 | 0
I[TPOI'PAMME




ITIOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KonnuecTBO 4acoB

KouTponbHbBIE
Bcero P
paboThI

[IpakTrnueckue
paboTHI

DNEeKTPOHHbIE
1 poBbIe
o0pa3oBaTeIbHBI
€ pecypchl

I'pacd, cBs3HBII rpad, npencTaBieHre 3a1a4u
C omolIiblo rpada

Crenenb (BaJ€eHTHOCTb) BepIUHBL. [1yTh B
rpade. Llenn u nuKIbI

['padsr Ha TUTOCKOCTH. JlepeBo ciaydaitHOTO
IKCIIEPUMEHTA

Crny4aitHble 5KCIIEpUMEHTHI (OMBITHI) U
Clly4JaitHbie COOBITHS. DIIEMEHTapHBIC
COOBITHS (MUCXOMBI)

BeposiTHOCTH CITy4aifHOTO COOBITHS.
BeposiTHOCTH COOBITHIA B OTIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMH




BeposiTHOCTD CITy4aifHOTO COOBITHS.
BeposaTtHocTH COOBITHI B OIIBITaX C

6
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU
[lepeceuenuie, 00beIMHEHNE MHOXKECTB U

7 COOBITH, MPOTUBOMOIOKHBIE COOBITHS.
dopMyJia CI0KEHUS BEPOATHOCTEN
VYcnoBHas BEpOATHOCTh. Y MHOXKEHHE

8 BEPOSATHOCTEW. POpMYyJIa YCIOBHOM
BEPOSITHOCTHU
VYcnoBHas BEpOATHOCTh. Y MHOXKEHHE

9 BEPOSATHOCTEW. POpPMYyJIa YCIOBHOM
BEPOSITHOCTHU

10 dopmyia TOJTHON BEPOATHOCTH

11 ®opmyina baiteca. HezaBucumbie coOObITHS

12 KoMOuHaTopHOE TpaBUiIO0 yMHOKEHHS.
[lepecTanoBku U (hakTOpHAI

13 Yucno coueranuit. Tpeyronpauk Ilackans

14 dopmyna 6uHoma HeroToHa

15

KonTtponbshas padora Nel: "I'padpsr,




BEpPOSITHOCTU, MHOXKECTBa, KOMOMHATOpUKA"

buHapHbIi1 cily4ailHblid ONBIT (MCIIBITAHUE),
ycrnex U Heyaada. HezaBucumble HCTIBITAHUS.

16
Cepust HE3aBUCUMBIX UCIIBITAHUI JO MEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX HUCIIBITAHUI JO MEPBOTO
ycrnexa

18 Cepust HE3aBUCUMBIX UCIIBITAaHUN bepHyim

19 CrnydaliHbiit BBIOOD M3 KOHEYHOU
COBOKYITHOCTH

20 [IpakTrueckasi paboTa ¢ UCIIOIb30BAHUEM
AIIEKTPOHHBIX TAOJIHII

1 Cnyuvaitnas BennunHa. Pactipenenenue
BEPOATHOCTEU. /[{narpamma pacnpeneneHus
Ornepauuu HaJ CTy4ailHBIMU BEJTMYUHAMU.

22 [Tpumepsl pactipenenenuil. bunapnaas
Clly4aiiHas BeJIMYnHa

7 ['eomeTpuueckoe pacnpeacicHue.
buHOMManbHOE pacnpenesieHue

24

MaremaTtnueckoe OKUIaHUE CITyYalnHOU




BeJIMYMHBI. COBMECTHOE pacrpeiesiCHUe
JIBYX CIIyYalHBIX BEJIUYUH

He3aBucumbie CiiydailHbIe BEJIMYUHEI.
CBoiicTBa MAaTEMAaTHYECKOTO OKUAHUS.

25
MatemaTuyeckoe oKujjaHue OMHapHON
CJIyYalHOMN BEJIMYMHBI
Marematnueckoe OKuaaHue

26 reOMETPUYECKOTO U OMHOMUAIILHOTO
pacnpeneseHun

27 Jucriepcus 1 CTaHAAPTHOE OTKJIIOHEHUE

)3 Jucnepcust OMHapHOU CITy4aitHON
BeM4urHbL. CBOMCTBA IUCIIEPCHH
MaremaTtnueckoe 0kuaaHue IPOU3BENCHUS

29 Y JUCIIEPCUsI CYMMBI HE3aBUCUMBIX
CIIy4allHbIX BEJINYMH
Jucnepcusi OMHOMUAIBHOTO pacIipeieIeHHs.

30 [IpakTrueckas paboTa ¢ UCIOIb30BAHUEM
AIEKTPOHHBIX TaOJUIL
Jucrniepcus U cTaHAAPTHOE OTKIIOHEHHE

31

r€OMETPUYECKOTO PACTIPEEIEHHUS. .
[IpakTryeckas paboTa ¢ UCIOIb30BAHUEM




AIIEKTPOHHBIX TaOJHIL

32 O0600uIeHne 1 cucTeMaTu3alus 3HaHUM 1
KonTponbsHas padora Ne2: "HcnbiTanus

33 beprynnu. Ciny4daiiHple BETUYUHBI U 1
pacnpeneneHus”

34 O06001IeHNe U cCUCTeMaTH3aIUs 3SHAHHH 1

OBIIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME

34




11 KIIACC

No /11

Tema ypoka

KomnuuecTtBO yacos

KonTposibHbIE

Bcero
paboThI

[IpakTnueckue
paboThI

DIIEKTPOHHBIE
U poBbIC
o0pa3oBaTeIbHbI
€ pecypcsl

HepasenctBo UeOrbIeBa. Teopema
Yeosimera. Teopema bepayinu. 3akon
OOJIBIINX YUCEN

HepasenctBo YeObImena. Teopema
Yeosimera. Teopema bepHyinu. 3akoH
OOJIBIINX YHUCEN

HepasenctBo YeObImeBa. Teopema
YeoOrmmea. Teopema bepaymmm. 3akon
OOJIBIINX YHUCEN

Br160opouHbIii METO UCCICAOBAHUN

[TpakTrdeckast paboTa ¢ UCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHII

['eHepasnbHasi COBOKYIHOCTb U CIy4yaiHas
BbIOOpKA. 3HAKOMCTBO C BHIOOPOYHBIMU
xapakTepuctukamu. O1ieHKa CpeHero u




JIMCIIEPCUH T€HEPAIIbHON COBOKYITHOCTH C
IIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

['eHepasibHast COBOKYIIHOCTD U CITy4alHasl
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrtepucTukaMu. OIleHKa CPETHETO U
JUCIIEPCUM T'€HEPAIIBHON COBOKYITHOCTH C
MOMOIIIbIO BEIOOPOUYHBIX XapaKTEPUCTUK

OrneHrBaHUE BEPOSITHOCTEM COOBITHI 11O
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C IOMOILBIO CBOWCTB
M3YYEHHBIX paclpeaeIcHUN

10

Cratuctnueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C IOMOILBIO CBOWCTB
M3YYEHHBIX paclpeaeIcHUN

11

[IpakTuueckasi paboTa ¢ UCIOIb30BaHUEM
AIIEKTPOHHBIX TaOJHIL

12

[IprMepbl HENMPEPBIBHBIX CITy4YanHbIX
BeJIMYMH. QyHKIUSA ITIOTHOCTH BEPOSITHOCTH

13

PaBHomMmepHOe pactipenenenue. [Ipumepsl
3a7a4, IPUBOJIAIINX K ITOKA3aTEIbHOMY U K




HOPMaJIbHOMY paclpeeICHUSIM

CDYHKHI/ISI IIJIIOTHOCTHU BCPOATHOCTH

14
MOKA3aTeJIbHOTO pacipeieIeHus

15 @yHKIMSA IUIOTHOCTH BEPOATHOCTH
HOPMAJIBHOTO pacupeeieHus
[TocnenoBaTeabHOCTh OJJUHOYHBIX

16 HE3aBUCHUMBIX coObITuii. [Ipumep 3amaun,
NpUBOSILIEH K pactipeaenenuto [lyaccona

17 [TpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM
AIEKTPOHHBIX TaOUIL

13 KoBapuranus IByX cilydyalHbIX BEJIUYHH.
Koadbumuent xoppemnsiimun

19 CoBMmecTHBIE HAOIIOICHUSI IBYX BEJIMUUH

20 Br160opounbiit KO3 GUIIMEHT KOPPENSIIIIU

21 Paznuune mexay TMHEWMHOW CBSA3BIO U
IIPUYUHHO-CJIEACTBEHHOM CBA3BIO

22 JIuneiHas perpeccus

7 [TpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM

AIEKTPOHHBIX TaOIUIL




[IpencraBieHre TaHHBIX C TTOMOIILIO TaOJHI

24
U JUarpamm, onucaTeabHas CTaTUCTUKA
)5 OMBITEI ¢ PABHOBO3MOXXHBIMU
AJIEMEHTaPHBIMU COOBITUSIMU
26 Borunciienre BeposTHOCTEN COOBITHI €
npuMeHeHueM hopmy
Brrunciienre BEposSTHOCTEN COOBITHIA €
7 MIPUMEHEHUEM I'PpaPUUECKUX METOJIOB:
KOOpAWHATHAs NpsAMas, 1€peBo, TuarpaMma
Ditnepa
28 Ciy4aiiHple BEJTMUUHBI U PACTIPEICIICHHUS
29 MaremaTH4EeCKOE 0XKHUIAHUE CITyYalnHOU
BEJINYMHBI
30 MaremaTH4eCKOE OKHUIAHUE CITyYanHON
BEJINYMHBI
3 KontponbsHas padoTa: "BeposTHOCTD U
cTaTUcTHUKA"
Bruncnenue BepoITHOCTEH COOBITUH €
32 npuMeHeHueM (Gopmys U rpadhuyecKux

MCTOJ0B




Borunciienre BeposTHOCTEN COOBITHI €
33 npUMeHeHueM (popMyJl U rpapuuecKuX
METO/I0B

Ciy4aiiHble BETMYMHBI U PACTIIPEICIICHMUS.
34 MaremaTtnueckoe O)KUIaHue CIIy4anHOU
BEJINYMHBI

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

34




[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOU ITPOT'PAMMEI

10 KITACC

Kon
MIPOBEPSEMOT
0 pe3yJibTaTa

[IpoBepsiembie MpeAMETHBIE PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeabHOIN MPOrpaMMbl CPETHETO 00IIET0 00pa3oBaHus

6

Teopust BEpOSATHOCTEUN U CTATUCTUKA

6.1

YwuraTh u CTPpOUTH Ta6JII/IHLI H JuarpaMmbl

6.2

OrniepupoBath MOHITUSIMU: CpEJIHEE apuPMETUIECKOe, MEINaHa,
HauOoJbIIee, HAMMEHbIIIEEe 3HAUCHHE, Pa3MaX MAaCCHUBA YUCIOBBIX
JTAHHBIX

6.3

OrnepupoBaTh MOHITUSMHU: CIyYaHHBIN SKCIIEPUMEHT (OTIBIT) U
cily4yaiiHOoe COOBITHE, DIIEMEHTAPHOE COOBITHE (TIeMEHTapHbBIN
UCXO/1) CIIy4aifHOT'O ONBITA; HAXOJAUTh BEPOSTHOCTH B OTBITAX C
PAaBHOBO3MOHBIMH CIIyYalHBIMU COOBITUSMH, HAXOJIUTh U
CpPaBHUBATH BEPOSITHOCTH COOBITUI B U3YyUYEHHBIX CITy4alHbIX
HKCIIEPUMEHTAX

6.4

Haxoauts u hopMynupoBaTh COOBITHS: TIEpECECUCHUE U
00beIMHEHUE JaHHBIX COOBITUH, COOBITHE, MPOTUBOIIOI0KHOE
JAHHOMY COOBITHIO; TTOJIH30BAThCS JUarpaMMaMu Jijepa u
dbopMyII0ii CTI0’KEHUS BEPOSTHOCTEHN MPU PEIICHUH 33714

6.5

OneprpoBatTh MOHIATUSIMU: YCIIOBHASI BEPOSITHOCTh, HE3aBUCHMBbIE
COOBITHS; HAXOIUTh BEPOSITHOCTH C TTOMOIIIBIO TPaBHIIa
YMHOKEHUS, C IIOMOILBIO IEPEBA CIIYYaWHOr'O OIbITA

6.6

[IpumeHaTh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS MIPU PEIICHUU
3aa4y

6.7

OneprpoBaTh NOHATUSAMHU: UCIIBITAHUE, HE3ABUCUMbIE HUCIIBITAHMUS,
cepusi UCTIBITAHUM, YCIIEX U HeyJada; HaXOIUTh BEPOSITHOCTH
COOBITHH B CEpUM HE3aBUCHUMBIX MCIIBITAHUMN JI0 TIEPBOTO ycrexa,
HAXOJUTh BEPOSITHOCTU COOBITUI B CepUM UCTIbITaHui bepHym

6.8

OHepI/IpOBaTB ITOHATUAMM: cnyqaﬁHaﬂ BCIIMYMHA, PACIIPCACIICHUC
BepOHTHOCTCﬁ, JuarpamMmma pacCrupCaciaCHusg




11 KITACC

Kon .
[TpoBepsieMbIe IPEAMETHBIC PE3YJIBTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOT .

00pa3oBaTeILHOM MIPOTPAMMBbI CPETHEr0 OOIIEro 00pa30BaHUS
0 pe3yibTaTa

5 Teopust BEpOATHOCTEN U CTATHUCTUKA
51 CpaBHUBATH BEPOSITHOCTH 3HAUYCHUI CITy4YallHOW BEJIMUMUHBITIO
' pacupeaesieHUIO Ui € MIOMOIIBIO THarpamMm
OnepupoBath MOHITUEM MATEMATUYECKOTO OKUJIAHMUS,
59 IIPUBOJIUTH IIPUMEPHI TOT'O, KaK IPUMEHSIETCA MAaTEMaTUYECKOE
' 0KUJAHHUE CIIYYaiHOM BEIIMYUHBI, HAXOJAUTh MATEMATUYECKOE
0’XKUJAHHE 110 TAHHOMY PaCIIPEICIICHUIO
53 Nmets npeacTaBieHne 0 3aK0He OOJIBIINX YUCET

54 Nwmets npeacTaBieHne 0 HOPMAIbHOM paclpeeIeHUH




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A

10 KITACC

Kox | IIpoBepsiemblli 3JIEMEHT COAEpKAHUS

6 Teopust BEpOSTHOCTEN U CTaTUCTHKA
[IpeacraBienue TaHHBIX ¢ TOMOILBIO Ta0aUI U auarpamm. Cpeanee

6.1 | apudmernueckoe, MeauaHa, HanOOJbIIEE U HAMMEHbILIEE 3HAUECHMUS,
pa3Max, JUCIepCusl U CTaHJApPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB
Crny4aitHble SKCIIEpUMEHTHI (OTBITHI) U CITy4ailHbIe COOBITHS.
DneMeHTapHbIe COOBITHS (MCX0/1b1). BEepOosSTHOCTD CIydaitHOTO COOBITHS.

6.2 | bau3ocTh YaCTOTHIM BEPOSITHOCTH cOOBITUI. CllydaliHbI€ OIBITHI C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSAMU. BeposTHOCTH COOBITHI B
OTIBITaXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
Omnepanuu Hajx COOBITUSIMU: NIEpECEUEHUE, 00bEIUHEHUE,

6.3 | mnpoTuBONOI0KHBIE cOObITHS. [Inarpammsl Diinepa. opmyra cioxeHus
BEPOSTHOCTEU

6.4 VY cii0BHas BEPOSTHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo ciydaiiHOro

' skcniepuMenTa. @opmyra nonHoi BeposiTHocTU. HezaBucumsble coObITHS
6.5 KomMOunaropHoe npaBuio ymHoxxkeHus. [lepectanoBku u hakTopua.
' Yucno coueranuil. Tpeyroasuuk [lackans. ®opmyna 6uHoma HeroToHa

buHapHbIi cily4ailHbIid ONBIT (MCIIBITAHKE), YCIIEX U HEYy1aya.

6.6 | HezaBucumeble ucnpitanusa. Cepust HE3aBUCUMBIX UCIIBITAHUN J10 TIEPBOTO
ycnexa. Ceprs HE3aBUCUMBIX UCIIBITaHUN bepHyImn
Cnyuaininasa BennunHa. Pactipenenenue BepositHocTed. [[narpamma

6.7 | pactpenenenus. [Ipumepsl pacpeneseHunil, B TOM YHCIIE T€OMETPUYECKOEH
OMHOMMAJIBHOE

11 KITACC

Kon [TIpoBepsieMblil 3IEMEHT COJIEPIKAHUS

5 Teopust BEpOATHOCTEN U CTATUCTUKA

5.1 YucnoBble XapaKTEPUCTUKH CIYYalHBIX BEJIMYHMH: MATEMATHYECKOE




OKHJIaHWE, TUCTICPCHS U CTaHJIAPTHOE OTKJIOHEeHHE. [Ipumepsl
NPUMEHEHHUSI MaTeMaTHYECKOTO OXKUIAHUS, B TOM YHCIIE B 3a]]a9ax U3
TIOBCETHEBHOM KM3HU. MaTeMaTndeckoe OKuIaHue OMHApHOK
CIIy9aifHOH BEIMYMHBI. MaTeMaTH4ecKoe 0KHIaHUE CYMMBI CITydaitHBIX
BenUYHH. MaTteMarnueckoe 0KUIaHue U JUCTIEPCHS T€OMETPUIECKOTO U
OMHOMUATILHOTO PACTIPEICIICHHIM

3aKoH OOJIBIIMX YUCEN U €ro POJIb B HAYKEC, IIPUPOIC U O6HI€CTBG.

5.2

Br16opounbiii MEeTO HCCIeI0OBaHUN

[Tpumepbl HEMPEPHIBHBIX CyYalHbIX BeIUUYUH. [IoHSTHE O MIIOTHOCTH
53 pacnpeneneHus. 3a1auu, IPUBOJIAIIME K HOPMAIBHOMY PaclpeIeIICHUIO.

[TonsiTue o HOPMAJIbBHOM PaCIIpCACICHUU




[TPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
[TIPOI'PAMMBI CPEJTHET'O OBILIET'O OBPA3SOBAHUS

Kon
npoBepsieMor
0 TpeOoOBaHUsA

[IpoBepsiembie TpeOOBaHMSI K TIPEIMETHBIM PE3yJIbTaTaM
OCBOEHHUS OCHOBHOW 00pa30BaTENIbHON MPOrPAMMBI CPETHETO
o011iero oOpazoBaHus

Brnanenue MmeTonaMu 10Ka3aTenbCTB, AITOPUTMAMHU PEIICHUS
3aja4; yMeHue (GopMyJIUpOBaTh U ONEPUPOBATH MOHATUSIMU:
OIpEJIENIEHNE, aKCUOMa, TEOPEMA, CIEACTBUE, CBOMCTBO, TPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYITMPOBKU; TPUMEHATD UX;
yMeHue (opMyJIupoBaTh 0OPATHOE U TPOTHUBOIIOIOKHOE
yTBEpPXACHUE, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI,
UCIO0JIb30BaTh METOJI MATEMAaTUYECKON UHAYKIUU; TPOBOJUTH
JI0Ka3aTeNbHbIe pacCyKACHUs MPU PEIICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYIO MPaBUIBLHOCTD PACCYKJICHUI; YMEHUE ONIEpUPOBATh
HNOHATUSMHU: MHOKECTBO, IOAMHOXECTBO, ONEpaIK HaJ
MHO’KECTBAaMH; YMEHUE UCNOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar JJisi OMCaHUs PEAJbHBIX MPOLIECCOB U
SBJICHUH U NP PELICHUHU 33]1a4, B TOM YHUCIIE U3 JPYTUX YUYEOHbIX
OpeIMETOB; YMEHHE ONEPUPOBATh MOHATHAMU: Tpad, CBSI3HBIN
rpad, nepeBo, UK, Tpad HA INTOCKOCTH; YMEHHE 3a7aBaTh U
OTHCHIBATh rpadbl pa3IMYHBIMUA CIIOCOOAMH; HCIIOIB30BATh
rpadsl Ipy pelIeHuy 3a1au

YMeHue oneprupoBaTh NOHATUAMU: HATYPAIbHOE YKCIIO, LIEJI0E
YHUCJI0, CTETIEHB C LEIbIM MOKa3aTeleM, KOPEHb HaTypalbHOMN
CTEIIEHU, CTENEHD C PALIMOHAJIBHBIM NTOKA3ATEJIEM, CTEIIEHD C
NEeUCTBUTENBHBIM TIOKa3aTeseM, Jiorapudm urcia, CUHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YUCA, OCTATOK IO MOJYJIIO,
palMOHAIILHOE YUCJI0, UPPALMOHAIIBHOE YUCII0, MHOKECTBA
HATypaJIbHBIX, IEJIbIX, PAIIMOHATBHBIX, IEUCTBUTEIBHBIX YHUCEIT;
YMEHHE UCTOJIb30BATh NMPU3HAKU JIEIUMOCTH, HAUMEHBIINM
oOuuil 1enuTeNh 1 HAaUMEHbIIIee 00I1ee KpaTHOE, AITOPUTM
EBKknmzaa npu peieHny 3aa4; 3HAKOMCTBO € Pa3JIMYHBIMU
NO3ULIMOHHBIMU CUCTEMAMU CUHCIICHUS; YMEHUE BBIMOJIHATD
BBIYHCIICHNE 3HAYCHUN U TTPeo0pa30BaHus BRIPAXKECHHM CO
CTENICHSIMU U JiorapudMaMu, Tpeodpa3zoBaHus APOOHO-




palMOHAIIBHBIX BBIPAXKEHUIN; YMEHHE ONEPUPOBATH MOHATHUIMM:
[I0CJIEI0BATENBHOCTD, apu(pMETHUECKAsI IPOTPECCHU,
reoMeTpuyecKas nmporpeccusi, 06CKOHEYHO yObIBaroIast
reoMeTpuyecKas Iporpeccus; yMeHue 3a1aBaTh
[IOCJIEIOBATENBHOCTH, B TOM YHCJIE C IOMOUIBIO PEKYPPEHTHBIX
(dopMmys1; yMEHHE ONIEpUPOBATH NOHATUSMU: KOMIUIEKCHOE YHCIIO,
COMNPSKEHHBIE KOMIUIEKCHBIE YNCIIa, MOLYJIb U apPTYMEHT
KOMIUIEKCHOTO YHciia, popMa 3aIMCH KOMITJIEKCHBIX YHCET
(reoMeTpHuyecKasi, TPUTOHOMETPUYECKas U anredpandeckas);
YMETh IPOU3BOAUTH ApU(PMETHUECKHUE TEUCTBUS C
KOMILJIEKCHBIMU YHCJIAMH; IPUBOJUTH IPUMEPHI UCIIOJIb30BaHUS
KOMIIJIEKCHBIX YMCEN; ONIEPUPOBATh MOHATUIMU: MaTpuLa 2X2 u
33, onpenenuTenb MaTPULbl, TEOMETPUUECKUN CMBICT
OTIpEeAETIUTENS

YMeHHUe onepupoBaTh NOHATUSAMU: PALTUOHAIBHBIE,
UPpALMOHANIbHBIE, I0KA3ATEIIbHBIE, CTETICHHBIE,
aorapu(pMUYecKrue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONEPUPOBATH MIOHATHIMMU:
TOKJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUU U HEPABEHCTB,
PABHOCWJIBHOCTb YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE
pemaTh ypaBHEHMs], HEPABEHCTBA U CUCTEMBI C ITIOMOIIBIO
Pa3JIMYHBIX IPUEMOB; pelIaTh YPABHEHMsI, HEPABEHCTBA U
CUCTEMBI C ITApaMETPOM; IIPUMEHATh YPaBHEHUS], HEPABEHCTBA,
MX CUCTEMBI JUIsl PELICHUS] MAaTEMATUYECKUX 3a/1a4 U 3a4a4 U3
pa3IuYHbIX 00JaCTel HAYKH U peajbHOM KU3HU

YMeHune onepupoBath NOHATHAME: PYHKIHS, YETHOCTh (PYHKIIHUH,
NEPUOANYHOCTD (DYHKIINHU, OTPAaHUICHHOCTh (DYHKIIHH,
MOHOTOHHOCTb (DYHKLIMHU, IKCTPEMYM (PYHKIIMHU, HAMOOJIbIIIEE U
HauMeHblIee 3HaYeHus1 QYHKIMH Ha IPOMEXKYTKE, HEIIPEPbIBHAS
(GyHKIHMSA, aCUMIITOTHI Fpaduka QyHKIMH, IepBas U BTOpast
NPOU3BOIHAS PYHKIUHU, TEOMETPUUECKUN U (U3HUECKUI CMBICI
POU3BOAHOM, IEpBOOOPA3HAasl, ONPEAEIEHHBIN HHTErpa;
YMEHHE HaXOJUTh aCUMIITOTHI Tpaduka GyHKIUU; YMEHUE
BBIYHCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3UIIMK (DYHKITNI, HAXOJAWTh YpaBHEHHE KacaTelIbHOMN K




rpaduky GyHKIMU; yMEHUE HAXOUTh IPOU3BOIHbBIE
AJIEMEHTApHBIX (PYHKLNI; yMEHHE UCIIOJB30BaTh IPOU3BOAHYO
U1 UCCIIeI0BaHUs QYHKIMH, HAXOAUTh HAaUOOJbIINE U
HalMEHbILINE 3HaUeHUsI (PYHKLINN; CTPOUTH rpapuKu
MHOTOYJIECHOB C UCIIOJIb30BAaHUEM alIapara MaTeMaTH4eCcKoro
aHaJIM3a; IPUMEHATH IPOU3BOAHYIO JUUISl HAXOXKIACHUS
HAWIYYIIEro peleHus B IPUKIIAIHBIX, B TOM YUCJIE COLUAIBHO-
HSKOHOMUYECKUX U (PU3MUECKUX 33/1a4aX; HAXOIUTh IUIOMAIN U
00BEMBI PUTYpP C MOMOIIBIO UHTErPaja; IPUBOJUTH IPUMEPHI
MaTeMaTUYeCKOro MOAEIUPOBAHUS C TOMOILBIO

g depeHunanbHbIX ypaBHEHUI

YMenue onepupoBaTh NOHATHAME: Tpaduk GyHKIUU, 0OpaTHAs
(yHKUMSA, KOMIIO3ULMS (PYHKUUHN, TUHEHHAS (PyHKUUSA,
KBaJpaTU4Has QyHKUHUS, pallMOHAIbHAA (PYHKIUS, CTETIEHHAs
(GyHKUUSA, TPUTOHOMETpUYECKHE PYHKIUU, OOpaTHbIE
TPUTOHOMETPUUYECKHE PYHKIMU, TOKa3aTeabHas U
norapupmuyeckas QyHKIUU; yMEHUE CTPOUTH TpadUuKu
U3yYEHHBIX (YHKIUH, BHITOIHATE IpeoOpa3oBaHus rpauKkoB
(YHKIMI, NCIIOJIB30BaTh ITpauKU Ul U3YUEHUS IPOLIECCOB U
3aBHCUMOCTEM, IIPU PEIICHNH 3a]a4 U3 JPYTUX YUYEOHbIX
OPEeIMETOB U 33]1a4 U3 pealbHOM JKU3HM; BBIpaKkaTh (OpMyJiaMu
3aBUCUMOCTH MEX]ly BEJIMYNHAMM; HCII0JIb30BaTh CBOKCTBA U
rpaduky GyHKIMA 715 pelIeHrs ypaBHEHUH, HEPABEHCTB U
3a/1a4y ¢ mapaMeTpaMu; U300pakaTb Ha KOOPIUHATHOM TUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHNI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/1a4K Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOLICHTHI, IOJIM U YaCTH, Ha JIBIDKEHUE, PaO0Ty, CTOMMOCTh
TOBApOB M YCIIYT, HAJIOTH, 3a/1a4¥ U3 00JIaCTU yIPABIICHUS
JUYHBIMU U CEMEUHBIMU (PMHAHCAMU); COCTABIIATH BBIPAKECHHUS,
ypaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a]1auH,
UCCJIEZIOBATh MOJTYUYCHHOE PEIICHUE U OLICHUBATh
IpaBAONOA00OHOCTh Pe3yJIbTATOB; YMEHUE MOJIETUPOBATh
peanbpHbIE CUTYallH HA SI3bIKE MATEMATHUKU; COCTABIIATh
BBIPA)KEHUS1, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3a/1a4d, UCCIIEI0BATh OCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM
amnmapara anreOpbl, HHTEPIPETUPOBATH MOJIYYCHHBIA PE3YIbTAT




YMeHre onepupoBaTh MOHATHAMU: CpeAHEee apuMeTHIeCKoe,
MearaHa, HauOoJblllee 1 HAaMMEHbIIee 3HaYeHus, pa3Max,
JUCTIEPCHs], CTaHIAPTHOE OTKJIOHEHHE YMCIOBOTO HA0O0Pa;
yMEHUE U3BIIEKaTh, UHTEPIPETUPOBATH HH(DOPMAITHUIO,
IPE/ICTaBICHHYIO B Ta0IHIIaX, HA AUarpamMmax, rpapukax,
OTPaXKarOIIYK CBOMCTBA PEATIbHBIX ITPOLECCOB U SIBJICHUN;
NIPEJICTABIATh UHPOPMAITHIO C IOMOIIIBIO TAOJIHUIT U AUATPAMM;
MCCJIEI0OBATh CTATUCTUYECKHE JAHHBIE, B TOM YHCIIC C
MPUMEHEHUEM TpaUueCKX METOAO0B U AJICKTPOHHBIX CPEJICTB;
rpaduyecKu UCCIe0BaTh COBMECTHBIC HAOIIOACHUS C TTIOMOIIBIO
JTUarpaMM pacCEUBaHUS U TUHEHHOUN perpeccuu

YMeHHue onepupoBaTh NOHATUAMM: CIIyYalHBIA OIBIT U
Clly4yailHoe cOObITHE, BEPOSITHOCTD CIIy4YallHOTO COOBITHUS; YMEHUE
BBIYHCIISATH BEPOSITHOCTh C UCIOJIb30BAHUEM IPaAPUUECKUX
METOJI0B; MPUMEHATH (POPMYIIbI CIIOKEHUS U YMHOXKEHUS
BEPOSITHOCTEN, (HOPMYJITy MOJTHOU BEPOSTHOCTH, POpMYITy
bepuynu, koMmOMHaTOpHBIE (PAKTHI U POPMYJIbL; OIIECHUBATH
BEPOSATHOCTH PEAJIbHBIX COOBITUI; YMEHHE OIIEPUPOBATH
HNOHATUSAMU: CIy4yaliHas BeJIMYMHA, PACIIPEACIICHAE
BEPOSITHOCTEN, MaTEMaTUYECKOE OKUJIAHUE, TUCIIEPCUS U
CTaHJIaPTHOE OTKJIOHEHUE CIIy4alHON BEJIUYUHBI, QYHKIUH
pacrpeneneHus U INIOTHOCTH PAaBHOMEPHOT' 0, ITOKA3aTEIbHOIO U
HOPMAJIBHOT'O PACIIPEICIICHUI; YMEHUE UCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX PaCIpPEACIICHUN Il PEIICHM 3a/1a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJBIINX YUCEN, METOAbI BHIOOPOUYHBIX
UCCJIENOBAHNN; YMEHUE IPUBOAUTH TPUMEPHI IPOSBICHUS
3aKOHa OOJBIINUX YHCEI B IPUPOJHBIX U OOLIECTBEHHBIX
SABJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSAMHU: COUYETAHHUE,
NEPECTAHOBKA, YUCIIO COYETAaHUH, UUCIIO MEPECTaHOBOK; OMHOM
HeloToHa; yMeHue npuMeHsATh KOMOUHATOPHBIE (DAKTHI U

pacCy KJIeHus Ul peLlIeHUs 3a/1a4; OLICHUBATh BEPOSITHOCTU
pealibHbIX COOBITUI; COCTABIIATh BEPOSATHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh NOHATUIMU: TOUKA, IIPsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyU, BEJIMUMHA yIJIA, IUIOCKUM YTroJ,
JBYTPAHHBIN YroJl, TPEXTPAHHBIN YTOJl, CKPEIIMBAKOIINECS




npsiMble, APAIIEABHOCTD U MEPIEHANKYISIPHOCTD IPSIMBIX U
IJIOCKOCTEM, YTOJ MEXAY NMPAMBIMH, YTOJI MEXKAY MPSMOU U
IJIOCKOCTBIO, YTOJI MEXKTY TIJIOCKOCTSAMH, PACCTOSIHUE OT TOYKH
110 TUIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMU, PACCTOSIHUE MEKTY
IUIOCKOCTSIMM; YMEHHE HCIIONIb30BaTh IIPU PELIEHUU 3aa4
U3y4eHHbIC (DAKTHI U TEOPEMBI TUTAHUMETPUH;, YMEHUE OIICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MUPA; CTPOUTH
MaTeMaTUYECKHE MOJENH C TOMOILBIO T€OMETPUUECKUX IMOHATUN
Y BEJIMYMH, PEIIaTh CBA3AHHBIE C HUMU IPAKTUYECKUE 3a/1a4U

10

YMeHure onepupoBaTh MOHATUSAMU: TIOMATL GUTYPBI, 00BEM
(burypsl, MHOTOTPaHHHK, TIPABWIIBHBIA MHOTOTPAHHHK, CCUCHUE
MHOTOTPaHHHKA, Ky0, apajuielenune, mpu3Ma, mupamMmusa,
¢durypa u mOBEepXHOCTh BpAIICHUS, TUIUHAP, KOHYC, map, cdepa,
Iomaab cepsl, TUIOIAAb MTOBEPXHOCTH MUPAMU/IBI, TPU3MBI,
KOHYycCa, IUINHAPA, 00bEM Ky0a, MPSMOYTOIBHOTO
napaiyIeIIeIuIIe 1a, TUPaMUIbI, TIPU3MBI, IUJIUHAPA, KOHYCAa,
mapa, pa3BépTka MOBEPXHOCTH, CCUCHHS KOHYCA U IIUJIUHAPA,
napasuieJbHbIe OCH WJIM OCHOBAHHIO, CEYCHHE I1apa, TNIOCKOCTh,
Kacaromasicsi cpepbl, IUINHIPA, KOHyCa; YMEHUE CTPOUTH
CEUYCHHE MHOTOTpaHHUKA, N300pakaTb MHOTOTPAHHUKHU, (PUTYPHI
Y TIOBEPXHOCTH BPAILIEHHUs, UX CEUCHHUS, B TOM YHCIIE C TTOMOIIBIO
ANIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSTH CBOMCTBA
T€OMETPUIECKUX QUTYP, CAMOCTOATEITHLHO (POPMYITHPOBATH
OTIPEICIICHHS N3y9aeMbIX (PUTYP, BBIIBUTATH TUIIOTE3HI O
CBOMCTBAaX ¥ MPU3HAKAX TEOMETPUIECKUX (PUTYpP, 000CHOBHIBATH
WM OIIPOBEpraTh UX; YMEHHUE MMPOBOIUTH KiIacCUPUKAIIUIO PUTYP
110 Pa3IMYHBIM MMPU3HAKAM, BBITIOIHATH HEOOXOAMMBIC
JIOTIOTHUTEIIBHBIE TTIOCTPOCHUS

11

YMeHnune onepupoBaTh MOHATHSIME: IBIKEHUE B IPOCTPAHCTBE,
napajuiebHbIA IEPEHOC, CAMMETPUS Ha TJIOCKOCTH U B
IpOCTPaHCTBE, HOBOPOT, IpeoOpazoBaHue MoA00us, TOI00HbIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U MOJO00HBIE GUTYPHI, B
TOM YHCJIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh
reOMEeTPUYECKNE OTHOILIECHHUS IIPU PELICHUH 3a/1a4; HaXOJUTh
reoMeTpUYECKUEe BEIMUUHBI (JJIMHA, Yo, IUIoIaib, 00bEM) MU
pellIeHuH 3a7a4 U3 APYTuX YYeOHbIX IPEIMETOB U U3 pealbHON




KU3HW, YMEHHE BBIYHCIIATh TCOMETPUUYECKHIE BEIIMUNHBI (JTHHA,
yTOJI, TUIOIIA (b, 00BEM, TUTOIIAIb TOBEPXHOCTH ), UCIIONIB3YS
U3y4eHHbIE (POPMYJIIBI U METO/IBI, B TOM YHCJIC: TUIOMIA Th
MIOBEPXHOCTH TIUPAMUJIBI, TPU3MBI, KOHYCa, IIMJIUH/IPA, TUTOIIAIb
cdepsl; 00bEM Ky0a, MPAMOYTOJILHOTO Mapaslieenumne a,
MUPAMUIBI, TTPU3MBI, IIWIMH]IPA, KOHYCA, IIapa; YMEHUE HAXOIUTh
OTHOIIeHHE 00BEMOB MOJOOHBIX GUTYD

12

YMeHune onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHCIIO, PA3IIOKEHUE
BEKTOpa 1Mo 0a3ucy, CKaIsipHOE MPOU3BEICHNE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXKIAY BEKTOPaMHU; YMEHHUE UCITOIb30BATh
BEKTOPHBIM U KOOPJIMHATHBIA METOH JIsSI PEIICHUS
FEOMETPUYECKUX 3a/1a4 U 3aa4 JIPYyTuX YYeOHBIX MPEIMETOB

13

YMeHune BBIOMpaTh MOAXOASIINI METO AJI PELICHUS 3a1a4H;
[IOHMMaHKUE 3HAYMMOCTA MAaTEMAaTUKU B U3YYECHUU IIPUPOJHBIX U
OOLIECTBEHHBIX MPOILIECCOB U SABJICHHI; YMEHHE PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MaTE€MAaTUKU B UCKYCCTBE, YMEHHUE
IIPUBOJIUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUHCKON U
MHUPOBOU MaTeMaTUYECKON HAYKHU




INEPEYEHD SJIEMEHTOB COAEPXAHWA, IIPOBEPAEMbBIX HA EI'D

1O MATEMATUKE
Koa | IIpoBepsiemblii 3JIEMEHT COIEPKAHUS
| YHucna 1 BBIYUCIICHUSA
1.1 Harypanbnsbie u uesnble uyncina. [IpuzHaku 1eIMMOCTH LENBIX YHACEIT
12 Panmonanpubie yncna. OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH, IPOLIEHTHI,
' OeCcKOHEYHbIE TIepUoAnYECcKre Apodu
13 ApubdmMerrnyeckuii KOpeHb HATypalbHOU cTeneHu. [leficTBus ¢
' apu(pMeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTEIEHU
14 Crenens ¢ uenpimM nokaszareneM. CTeneHs ¢ paluoOHaIbHbIM TOKA3aTEIEM.
' CBoiicTBa CTCIIEHH
L5 CuHyC, KOCMHYC ¥ TaHT'€HC YUCJIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOIO apryMEHTa
1.6 Jlorapudm uncna. JleciTuuHble U HaTypajibHbIE JTOrapu(Mbl
JleiicTBUTENbHBIE YKCHA. ApU(PMETUYECKHE ONIEPAIH C IEHCTBUTEIbHBIMU
1.7 yuciamu. [Ipubnmx€HHbIE BEIUUCIEHUS, IPABUIIA OKPYTIIEHUS, TPUKUIKA U
OLICHKA PE3YJIbTATAa BBIYUCIEHUN
1.8 [IpeobpazoBaHue BhIpAKEHUN
1.9 KommuiekcHble uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lenbie 1 qpoOHO-palMOHANIbHBIE YPABHEHHUSI
2.2 HppaunonanpHble ypaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHEHUS
2.4 [TokazaTenbHble U TorapuPMUUECKUE YPaBHEHHUS
2.5 [enbie 1 qpoOHO-paIMOHAIbHBIC HEPABEHCTBA
2.6 HNppanronansHble HEPABEHCTBA
2.7 Iloka3aTenbHbIE U JIorapuPMUUECKUE HEPABEHCTBA




2.8

Tpuronomerpuyeckre HepaBEHCTBA

2.9 CucreMbl M1 COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB
2.10 | YpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMTApAMETPAMU
2.11 | Marpuiia cuctemsl JIMHEWHBIX ypaBHEHUU. OTIpeIeIuTeNIb MaTPHULIbI
3 @OyHKIUU U rpaduKu
Oynkuwms, cnocoObl 3aanus GpyHkiuu. I'paduk Gynkuuu. Bzanmuo
3.1 oOpatHbie PpyHKIMU. YETHBIE 1 Heu€THBIE PpyHKIMU. [leproguueckue
byHKIIUU
ObnacTh onpene’aeHust © MHOKECTBO 3HaueHu ¢yHkiuu. Hymm pynkuumn.
19 [IpomesxyTku 3HaKONOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTU (DYHKIIMH.
' MakcuMyMbl 1 MUHUMYMBI pyHKIMKU. Hanbosbliiee 1 HaMMeHblee
3HaueHuEe (PYHKIMHU HA POMEXKYTKE
13 CrenenHas QyHKIMs C HATYpallbHBIM U LI€JIbIM MTOKa3ateneM. E€ cBoiicTBa
' u rpaduk. CBoiicTBa U rpaduK KOpHS 1-OM CTENEHU
34 Tpuronomerpudeckre QyHKINH, UX CBOMCTBA U TpadUKu
3.5 [TokazatenbHast u morapudmMudeckasi yHKIIUU, UX CBOWCTBA U IpauKu
3.6 Touku paspeiBa. AcumnToTsl rpadukoB GhyHkiui. CBocTBa DYHKIINIH,
' HETMPEPBIBHBIX HA OTPE3KE
3.7 [locnenoBareabHOCTH, CIIOCOOBI 3aJJaHUs TOCIIEIOBATEILHOCTEN
13 Apudmernueckas 1 reomeTpuueckas nporpeccun. @opmyna CI0KHBIX
' IPOIIEHTOB
4 Hauana MmaremaTn4eckoro anaimsa
4.1 [TpousBoanas ¢yukuuu. [IpousBoaHbIe AIeMEHTAPHBIX PYHKITUH
[IpumeneHnue mporu3BOAHON K UCCIEA0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanbobIIero 1 HAMMEHBIIEro 3HAYCHUS
GyHKIIMM Ha OTPE3Ke
4.3 ITepBoo6pa3znas. MaTerpan




MHoxecTBa 1 JIOTHKA

5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka

6 BepoaTHOCTh U cTaTUCTUKA

6.1 OnucarenbHasi CTATUCTHUKA

6.2 BeposaTHOCTB

6.3 KomOunaTtopuka

7 I'eomerpust

7.1 @uUrypsl Ha IJIOCKOCTH

7.2 IIpsiMBbIE ¥ TIIIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKn

7.4 Tena 1 NOBEPXHOCTU BPAILICHUS

7.5 KoopauHatel 1 BEKTOPBI




