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IMNOACHUTEJIBHASA 3AIIMCKA

VYueOHbii kypc «BeposTHOCTP M CTaTUCTUKa» YrAyOJIEHHOTO YPOBHS
ABIIIETCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca
yriayOnEHHOTO YPOBHS Ha YPOBHE CpPEIHEro 0011ero oopazoBanus. Y 4eOHbI Kypc
npeaHa3HavyeH sl OpMUPOBaHUS Y 00yHaIOIUXCSl CTATUCTUYECKON KYIbTYPHI U
NNOHUMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYCHHUS CIIyYalHbIX COOBITHM, BeIWYMH U mpolneccoB. [Ipu u3ydyeHuu Kypca
oOoramjaroTcsi MPEACTaBICHUS OOyYaloIIMXCS O METoJax MCCIe0BaHuUs
U3MEHYMBOIO MHUpA, pa3BUBAE€TCsl IOHMMaHUE 3HAYUMOCTM M  OOLIHOCTH
MAaTeMaTHYECKUX METOJOB IO3HAHUS KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepxanne y4eOHOTO Kypca HAmpaBlIieHO Ha 3aKpeIuieHHe 3HAHUH,
NOJTyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIEro oopazoBaHus, U
Ha Pa3BUTHE IPEICTABICHUNM O CIy4alHBIX BEIWYMHAX M B3aUMOCBA3SIX MEXIY
HUMH Ha BaXXHBIX NPHUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0y4arommxcsi 10KHO chOPMUPOBATHCA MPEICTABICHUE O
Haunbosee yrnoTpeOUTENbHbIX U OOIIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMbIX
JUIA  ONHUCAHWs  aHTPOIIOMETPUYECKHX M JAeMOrpauMyecKuX  BEJIWYMH,
NOTPEIIHOCTE B pa3lIMyHbIE pOJa H3MEPEHMSX, UIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MTPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBIsIETCS 0a30i I OCBOCHHS BEpPOSTHOCTHO-
CTaTHUCTUYECKUX METOJ/I0B, HEOOXOAMMBIX CIIEHUANINCTaM HE TOJBKO MHKEHEPHBIX
CIELMAIbHOCTEH, HO TaKXe COLUAIBHBIX M IICUXOJOTMYECKUX, ITOCKOJIbKY
COBpPEMEHHbBIE OOIIECTBEHHbIE HAYKU B 3HAUUTEJIbHOM MEpe MCHOJb3YIOT ammapar
aHanu3a OoNbIIMX JaHHBIX. LleHTpanbHYH0 YacTh YYEOHOro Kypca 3aHUMAaeT
oOCyXJIeHHe 3aKOoHa OOJIBIIMX Yucel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIH,
UMEIOIIET0 MAaTEMaTHYECKYIO (POpMalIN3aLIUIO.

B cooTBeTcTBUM C yKa3aHHBIMM LEJIIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
conepkatenbHble TUHUN: «CiayyaiiHble cOOBITHS U BeposTHOCTUY» U «CiyuyaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[ToMMMO OCHOBHBIX JMHHUHA B y4€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPHUU
rpagoB U TEOpPUH MHOXKECTB, HEOOXOJUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepuajia JaHHOTO Yy4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpCOB.

Copepxanne nuHuu «CiydaliHble COOBITHSI U BEPOSITHOCTH»  CIIYKHT
OCHOBOH 111 (hOpMHUpOBaAHUS NPEACTABICHUH O PACIPENEICHUN BEPOSTHOCTEN
MEK1y 3HAYCHUSIMU CIIyYalHbIX BEJIMYUH. BaxkHYyI0 4acTh B 3TOU COAEpKATEIBHOU
JIMHUY 3aHUMAET U3yYEHHUE FEOMETPUUYECKOIO U OMHOMHAIBHOIO paclpeaesieHul U



3HAKOMCTBO C MX HENPEPBHIBHBIMU aHAJIOTaMH — IOKAa3aTEIbHBIM U HOPMAJIbHBIM
pacnpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYallHBIMU  BEJIMYMHAMU U
pacrpeieieHusIMM, aKIEHTUPYIOT BHUMAHHUE OOYYaIOIIMXCS HAa ONUCAHUU W
W3YUYCHUU CIyYalHBIX SBICHUN C MOMOIIBIO HEMPEpBhIBHBIX (PyHKIU. OCHOBHOE
BHHMAaHUE YAENSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PaclpeacICHUSIM.

B ydyebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE HU3YyUYCHHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OINHUCAHUE ITOM CBSA3U C TOMOIIBIO
kodhdumnureHTa KOppensiuu W €ro BBHIOOPOYHOTO aHajgora. T DJIEMEHTHI
COJIEpKaHUS Pa3BUBAIOT TEMY «JlMarpaMmbl pacCeMBaHUs, U3yUEHHYIO Ha YPOBHE
OCHOBHOTr'0 0011ero 00pa3oBaHHsi, © BO MHOTOM OIUPAIOTCS HA CBEACHUS W3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH  »SIeMEHT  CoAEpKaHWs, KOTOPbIA  Mpeajaraercss  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEJI0BATEIbHOCTh CIyYalHbIX HE3aBUCHUMBIX
cOOBITHH, HACTYMAIOIIUX B €IMHUIY BpeMeHU. O3HAKOMJICHUE C pacipeneeHueM
BEPOSITHOCTEW KOJMYECTBA TAaKUX COOBITUNA HOCUT pPa3BUBAIOIIMN XapakTep Hu
SIBJISIETCS aKTYaJIbHBIM JUIsI OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOMIUX Ha YYCOHBIC
CIICIMAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJIOTHEH U
yIpaBJIECHUEM.

Ha wu3yuenue yueOHOro Kypca «BepoATHOCT, W CTaTUCTHUKa» Ha
yrIIyOJIeHHOM YypoBHE oTBoautcs 68 wacoB: B 10 kiacce — 34 uaca (1 yac B
Heneno), B 11 kmacce — 34 yaca (1 yac B Henemo).



COJEPXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3nbIil rpad, myTu B rpade: uukibl U nenu. CteneHb (BaleHTHOCTD)
BepuiuHbl. ['padsl Ha miockocTH. JlepeBbs.

CrydaifHple SKCTICEPUMEHTHI (OTIBITHI) U CIyYalHbIE COOBITHSA. DIEeMEHTapHbIE
coObITHs (MCX0/bl). BeposSTHOCTH ciiydaliHOTO COOBITHSA. BIHM30CTh 4YacTOTHI U
BeposITHOCTU ~ coObiTuil.  Cily4aiiHble  ONBITBI € PaBHOBO3MOXKHBIMU
3JIEeMEHTapHBIMU COOBITUSIMHU.

Onepauuu HaJ, COOBITUSIMU: TIEpECEUEHUE, 00BEAUHEHNUE, TPOTUBOMOIOKHBIE
coObrtus. Jlnarpammer Ditnepa. @opMyina COKEHHSI BEPOITHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO CiaydarlHOro
skcniepuMmenTa. Popmyiia nonHou BeposTHocTH. Dopmyna baiieca. HeszaBucumeblie
COOBITHSI.

bunapHbI cilydailHblid ONBIT (MCOBITAHKE), yelieX U Heyaada. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN 70 mepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucmo coueranmit. TpeyronapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCUMBIX HchOblTaHuld bepHymnu. Ciy4ailHelid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas  BenuuuHa. Pacnpenenenne  BeposiTHOocTed.  J{marpamma
pacnpenenenud. Onepanuu HaJ Cly4YalHbIMM BeIWYMHaMK. buHapHas ciiydyaiiHas
BenMuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TIEOMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMeCTHOE pacnpeneneHie JByX CilydalHbIX BenudyuH. HesaBucumeble
Cly4yaiiHble BEJIIMYMHbL.MaTeMaTUYeCKOe OXUAAHUE CIYyYalHOW BEJIIMYHUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremaTHUecKOoe OXHAAaHHE OWHApPHOW CiaydalHON
BEJIIMYMHBI. MaremMaTHnuyeckoe OXHIAHUE CYMMBbl  CIyYalHBIX  BEJIMYMH.
Maremaruueckoe OKHJIaHUE r€OMETPUYECKOTO " OMHOMUAIBHOTO
pacIpeecHU.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHECHWE  CIYYaWHOM  BEIIMYUHBI
(pacnpenenenus). Jlucnepcus OMHapHOM ciydaiiHON BelnM4nHbBL. MaTeMaTudeckoe
0XXUJAHHE TPOU3BEICHUA M JHUCHEPCUs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus ©W CTaHAAPTHOE OTKIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KVIACC



HepasenctBo YeObiméBa. Teopema UeOwiméBa. Teopema beprymmu. 3akon
Oonpmx  uucel.  BpIOoOpouHBIi  MeTon  ucchenoBaHuil.  Bwribopounble
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHSI TIO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npoCTENIINX TUIIOTE3 C MTIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepeiBHble ciyuyalinble BenuuuHbl. [Ipumeppl. @yHKIMA IUIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOe pachpeleneHre M €ro CBOMCTBA.
3ajauu, NPUBOAIINE K TOKA3aTEIIbHOMY paclpeAesieHUI0. 3aaun, NPUBOIAIINE K
HOPMAJIBHOMY pacnpeesieHUIO. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MIOKA3aTeJIbHOTO pacipeaeseHrs, PyHKIUS MIIOTHOCTH BEPOSATHOCTH HOPMAITLHOTO
pacupeaeneHus. yHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIpPEICIICHUSL.

[locnenoBarenbHOCTH  OJAMHOYHBIX  HE3aBUCHUMBIX  COObITHMH. 3amauu,
MpUBOASIIME K pactipenenenuto [Tyaccona.

KoBapuanust nByx ciywyailHbIX BenuuuH. Kosdduiuent nuHeiHON
koppensiiiud.  CoBMeCTHbIE  HAOMIOACHUS  JIBYX BEIWYWH. BBIOOpOUHBIN
kodbdunmenT koppensiuu. Paznuure MexIy JIWHEWHOW CBA3BI0O U MPUYHMHHO-
CIEACTBEHHOMU CBSA3bI0. JIMHEHAs perpeccusi, METO/I HAMMEHBIINX KBAJApaTOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpPEJICTaBIE€HUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakKIaHCKOTO o001IecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIMUSAMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMIEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE JAYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
INPUMECHEHUEM JOCTH)KEHUM HAyKH M JEATEIIbHOCThIO YYEHOr0, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pusnyeckas aKTUBHOCTH), (U3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOM AESATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKON HANPaBIECHHOCTH;

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh  AKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKUX 3HAHWW IS pelieHus 3a7gady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUU JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTU4eCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeNbHOCTH, JTAmNoB €&
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYIO M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeiicTBU:

BBUSIBISITh U XapAaKTE€PU30BaTh CYILIECTBEHHBIE INMPU3HAKHM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpe/IeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS /711 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUU MTPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3AaMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, MpEIIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YU4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (DOpMyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENEHHOTO  HAOMIONCHMS, WCCIICNOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

MPOTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTAThH
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIUTH MHPOpPMAIIUK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PA3JIMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPMHUMATh U (OPMYIIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsAIMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTABIATh CBOM CYXICHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIIEOBaHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAUK.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCHd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEIU U YCIOBUSAM, OOBSICHAITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHKCHUS PE3YJIhbTaTOB JNCSATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JeSITebHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenensTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYXHaTh MPOIECC W Ppe3yJbTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaHIbI, OIICHUBATH
KauyecTBO CBOETO BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss Hay4UTCS:

cBOOOZHO OMEepUpOBaTh MOHATUSAMU: Tpad, muockuil rpad, cBA3HBINA rpad,
nyTh B Tpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JCPEBO CIy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATUSIMH: CIy4YailHbI SKCHEPUMEHT (OIBIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN UCXO.M)
CIy4allHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOJUTh U (pOopMyIIHpOBaTh COOBITHS: MepecedeHre, O0beAMHEHUE AaHHBIX
cOoOBbITUH, COOBITHE, MPOTHBOINOJIOKHOE JAHHOMY, HCIOJIb30BaTh JIUArpaMMbl
Dilsiepa, KOOPAMHATHYIO MIPSAMYIO JIJIsl PEIICHUsI 3a/iad, MOoJIb30BaThCsl (HOpMyIion
CJIOKEHUSI BEPOSTHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIyYalHBIX COOBITUN;



OIEpPUPOBATh  IOHATHUIAMMU: YCIOBHAs  BEPOATHOCTb,  YMHOXXCHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOTO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMI € TOMOLIBIO MpaBuja YMHOXXEHHS, JepeBa
CIIy4yallHOTrO OIbITA, HCIOJIb30BAaTh (POPMYIY IMOJHOM BEPOSITHOCTH, (POpMyILy
Baiteca mpu pemiennn 3a1a4, onpeaensaTh HE3aBUCUMOCTh COOBITHIA TIO hOopMyJIe U
110 OpraHU3aluy CIyYailHOTO SKCIEPUMEHTA;

NPUMEHSATh M3yYECHHbIE KOMOWMHATOPHBIE (OPMYJbl JJisi MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJTHO  OMEPUPOBATH MOHATHUSMU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucmipiTaHue), ycrex W HeyJlaya, He3aBUCHMbIC HCIIBITAHUS, CepUsl HCIBbITAaHUH,
HAXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUWA 10 TMEPBOrO yclexa, B
Cepuu UCHbITaHUM bepHyiu, B OMbITE, CBA3aHHOM CO CIy4YailHbIM BHIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CcBOOOJHO ONEpUPOBATh MOHATUAMMU: CIyyaiiHas BEIMYMHA, pacIpeleieHHe
BEPOSITHOCTEH, JAMarpamMma pacrpejiesieHusl, OuHapHas clydailHas BeJIMYMHA,
reoOMeTpruYecKoe, OMHOMHUAIILHOE PACTIPEIEIICHHUE;

ONEPUPOBATh TMOHATUSMH: COBMECTHOE PACHPENEIICHHE [BYX CIIy4alHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEENICHUs JIBYX CIIy4alHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENEIICHHUS KaXXI0M BEIWYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBbIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOIO OKUIAHUS CIyYallHOW BEJIMUYMHBI (pacnpeneiaeHus), IpPUMEHITh
CBOMCTBA MAaTEMaTUYECKOTO OXHMAAHUA IIpU PEIICHWHM 3a1ad, BBIYUCIATH
MaTeMaTHYeCKoe OKuJaHue OMHOMHAIBHOTO U T€OMETPUUECKOTO paclpeesieHui;
CBOOOJTHO OINEpUPOBATh TMOHITHUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOU BEJIWYHUHBI, IIPUMEHATH CBOWCTBA IUCIEPCUU CIIyYAaWHOU BEIWYHHBI
(pactipeiesieHHs) NPU PELIEHUU 3a/ad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIIBHOTO PaCIpe/ICICHHIA.

K xoniy 11 kiaacca oOyvaromuics HayIUuTCs:

BBIYHCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTHUKN TE€HEPaTbHOM COBOKYMHOCTH JIaHHBIX 1O BBIOOPOYHBIM
xapaktepuctukaM. OLEHUBATh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHINNE
CTaTUCTUYECKUE TUIIOTE3BI, NTOJIb3YSCh NU3YYEHHBIMU PACIIPEACICHUSIMY,

NPUBOAUTh  MPUMEPHl  3aJad, MPUBOIAIIMX K  MOKa3aTeJIbHOMY
pacmpeleneHno, 3ajaad, MNPUBOJAIIMX K HOPMAJIBHOMY  pacIpeleiCHHUIO.
OnepupoBath MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpeneneHus, QyHKIUs INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO PACIIPEEIICHMS,
(YHKIMS IUIOTHOCTH U CBOWCTBA HOPMAJBHOTO PpacCIpe/leleHUS;0NpenesaTh
KOA(pPUIIMEHT TMHEHHON KOPPESIIUU, BHIOOPOUHBIN KO (PHUITUEHT KOPPEAIINUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaumeHnoBanue pa3uesion
n/m | HTeM NPorpamMmmbl

KoanuyecTBO 4acos

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1 DnemMeHTHl Teopuu rpados

CrnyualiHble OTIBITHI,
2 CITy4aifHbIE COOBITUS U
BEPOSTHOCTH COOBITHI

Omneparuu Haj
MHOKECTBAMU U
coObITusaMu. CloxeHue U

VYcnoBHas BEPOSTHOCTD.
HesaBsucumelie coObITHS

YMHOKEHHUE BEPOATHOCTEH.

ONEeMEHTHI
KOMOWHATOPUKH

Cepuu nociea0BaTEIbHBIX
ucnblTanuil. Mcnibitanus

5 bepnynnu. CiyyaiiHblid
BBIOOD M3 KOHEUHOU
COBOKYITHOCTH

CiyyaiiHbl€ BEJIMYUHBI 1

pacrpeneneHus

14

OBILEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

34




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeEM
MPOorpamMMbl

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbl

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOJBLIMX YUCET

DJIEMEHTEI
MaTeMaTHYECKOM
CTAaTUCTUKHU

HenpeproiBHbie
CITydaiiHble BEJTUYHNHBI
(pacripeneneHus),
MOKa3aTeNbHOE U
HOpMAaJIbHOE
pacnpeneneHus

Pacnpenenenue
Ilyaccona

CBsi3b MEXITY
CIIy4YailHBIMU
BEJINYHHAMH

O06o0061IEHE U

CUCTEMAaTHU3alus 3HaHUN

11

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

I'pad, cBsa3ubIi Tpad,
IpeJICTaBICHHE 3a/1a4H C
MOMOIIBIO Tpada

Crenenb (BaJIGHTHOCTB)

BepmuHbL. [1yTh B rpade.

Ieny v UKL

I'pads! Ha mIOCKOCTH.
JepeBo ciry4aiitHOro
IKCTIEPUMEHTA

Ciyuaiinbie
AKCTICPUMEHTHI (OTIBITHI)
U CIy4aiHble COOBITHS.
DneMeHTapHbIe COOBITUS
(ucxonibl)

BepositHOCTB
CIIy4aifHOTO COOBITHS.
BepositHOCTH COOBITHI B
OTBITAX C
PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU
COOBITHSIMH




BepositHocTh
CITy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHIT B
OTIBITaxX C
PaBHOBO3MOXHBIMHU
3JIeMEHTapHbIMU
COOBITHSIMH

[Tepeceuenue,
00bETMHEHNE MHOYKECTB
U COOBITHIA,
IIPOTUBOIOJIOXKHbBIE
coObITus. Popmyia
CJI0’KEHHUSI BEPOSTHOCTEN

VYcnoBHas BEPOATHOCTD.
YMHOXeHUe
BeposiTHOcTel. Dopmyna
YCJIIOBHOW BEPOSITHOCTH

YcnoBHas BEpOATHOCTb.
YMHOXeHUE
BeposiTHOCTe. Dopmyna
YCJIIOBHOU BEPOSITHOCTH

10

dopmyiia MOJTHOU
BEPOATHOCTH

11

®dopmyna baiieca.
HezaBucumeie coObITHSA

12

Kom6unaropHoe
MPaBUIIO YMHOXKEHUS.
IIepecTtanoBku u
dakropuan




13

Yucno coueTaHui.
Tpeyronpuuk [lackans

14

®opmyia buHOMa
Herorona

15

KonrtpomnbHas padora
Nel: "T'padml,
BEPOSITHOCTH,
MHOX€ECTBa,
KOMOHWHATOpHKA"

16

bunapubIil cinydaiiHbIi
OTIBIT (UCTIBITAHNUE),
ycrnex U HeyJaua.
He3zaBucumbie
ucnslitanus. Cepus
HE3aBUCUMBIX
WCTIBITAHUH J0 TIEPBOTO
ycrexa

17

Cepus HE3aBUCHUMBIX
WCTIBITAHUH J0 TIEPBOTO
ycrnexa

18

Cepus HE3aBUCHUMBIX
ucnbsITaHui bepryiu

19

Cry4aitHblil BHIOOD 13
KOHEYHOW COBOKYITHOCTH

20

[IpakTuyeckas pabora ¢
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIUIL

21

Crnyualinas BeIMUYUHA.




Pacnpenenenue
BEPOSATHOCTEM.
Huarpamma
pacnpezeneHus

22

Omneparuu Haf
CIIy4YailHBIMU
BenMuuHamu. [Ipumepsl
pacrnpeeneHui.
bunapHas ciyvaiinas
BEJIMYMHA

23

I'eomerpuueckoe
pacripesicyicHHe.
bunommanbHOE
pacmpeneneHue

24

MaremaTtnaeckoe
OKUJaHUE CITy4alHOU
BeanunHbl. COBMECTHOE
pacrpeiesieHue IByX
CIIy4YalHbIX BEJIMYNH

25

He3zaBucumpbie
CIIy4ailHbI€ BEJTMYMHBI.
CaoiicTBa
MaTeMaTHYECKOTO
0>KHMJIaHHUSL.
Maremartnueckoe
OKujianue OMHapHOU
CIIy4ailHOM BEJIMYMHBI

26

MaremaTnueckoe
OXHUJaHUueC




TEOMETPUUECKOTO U
OMHOMHUATBHOTO
pacrpeeneHuit

27

Hucnepcus n
CTaHJapTHOE
OTKJIOHEHHE

28

Jucniepcust OMHAPHOI
CJIIy4ailHON BEJINYMHBI.
CaoiicTBa Aucnepcuu

29

Maremarnueckoe
0KUJAHUE
MIPOU3BENEHUS U
JACTIEPCUS CYMMBI
HE3aBHCUMBIX
CIyYaHBIX BEIUYUH

30

Hucnepcus
OMHOMHAIIBHOTO
pacripe/eeHusl.
[IpakTuueckas pabora c
HCIIOJIb30BaHHEM
AJIEKTPOHHBIX TAOJIUIL

31

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
Te€OMETPUIECKOTO
pacrpeieneHusl. .
[IpakTuueckas padoTa ¢
HCIIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHIIL




1 0O000meHue 1
cUCTeMaTu3alus 3HaHuH

KontponsHas padora
No2: "UcnbiTanus

33 bepuymnu. Crydaitabie
BEJIMYMHBI U
pacnpenenenus"

34 O06o0061IEHE U

CUCTeEMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJabHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIEC

pecypchl

HepasenctBo Yebrbimena.
Teopema YeOsbiieBa. Teopema
bepuymu. 3akoH 60IBIINX
qrcen

Hepasenctso Yeobrbimena.
Teopema YeObiueBa. Teopema
bepuymu. 3akoH 60IBIINX
yucen

HepasenctBo Yeobrblmena.
Teopema YeObimeBa. Teopema
bepnymm. 3akon 60X
qucen

Br16opounslii MeTox
UCCIIE0BAHUN

[IpakTuueckas padoTa ¢
UCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

I'enepasibHast COBOKYIIHOCTD U
cily4aifHas BBIOOpKaA.
3HaKOMCTBO C BEIOOPOUYHBIMHU
xapakrepuctukamu. OneHka
CPEIIHETO U TUCIIEPCUH




TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOUYHBIX
XapaKTePUCTUK

I'enepasibHast COBOKYIHOCTD U
clly4aifHas BHIOOpKaA.
3HAKOMCTBO C BBIOOPOUHBIMHU
xapaktepuctukamu. OLeHka
CPEIHETO U IUCIIEPCUH
reHepabHONH COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTePUCTUK

O1ieHUBaHUE BEPOATHOCTEM
COOBITHH IO BBIOOPKE

CrarucThueckasi TUIIOTe3a.
IIpoBepka npocrenmmx
TUIOTE3 C IIOMOIILIO CBOMCTB
M3YUYEHHBIX pacrpeiesIeHUI

10

CrarucThueckas TUIIOTE3a.
IIpoBepka mpocTenmmx
THUIIOTE3 C ITIOMOIIILIO0 CBOMCTB
M3YUYECHHBIX paclpeieICHHI

11

[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM
AJIIEKTPOHHBIX TAOIHUIL

12

[IprmMepbl HEPEPHIBHBIX
CIIy4YalHBIX BEJIUYHH.
DyHKIMS [TIOTHOCTH
BEPOATHOCTH

13

PaBHOMEpHOE pacnpeneneHue.




[Tpumepsl 3aaa4, MPUBOASIINX
K MOKa3aTeJIbHOMY U K
HOPMaJIbHOMY
pacrpeieIeHUsIM

14

@yHKIHA INIOTHOCTH
BEPOSITHOCTH IOKA3aTEIBHOTO
pacnpeneneHus

15

OyHKIHUA IUNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHus

16

[TocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCHMBIX
coObiTuil. [Tpumep 3agaun,
IIPUBOJAIIEH K
pacnpenenenuto Ilyaccona

17

[TpakTudeckas pabota ¢
HCIIOJIB30BAHUEM
DIIEKTPOHHBIX TAOIHIT

18

KoBapuanus n1Byx ciry4aiiHbIX
BennuuH. Koaddunment
KOppeSIIIH

19

CoBMecTHBIE HAOITIOICHUS
JIBYX BEJTMYNH

20

Br16opounslii koaduireHT
KOPPEISIUH

21

Paznuuue Mexy TUHEUHOU
CBSI3bI0 M IPUYUHHO-
CII€ICTBEHHOH CBS3BIO




22

JIuneiinas perpeccus

23

[IpakTuueckas pabora c
HCIIOJIBE30BAHUEM
AJIEKTPOHHBIX TAOIIHIT

24

HpeI[CTaBJ'IeHI/Ie JaHHBIX C
IIOMOIIIBIO Ta6HI/II_[ n
AuarpamMmm, onucarciibHas
CTaTUCTHUKA

25

OMBITHI C PaBHOBO3MOXHbBIMHA
QJICMCHTAPHBIMHA COOBITUSIMU

26

Brruncinenue BeposTHOCTEM
COOBITHI C IPUMEHEHUEM

hopmyr

27

Brruncnenue BeposTHOCTEN
COOBITHH C IPUMEHEHUEM
rpadU4ecKUX METOJIOB:
KOOpJMHATHas Mpsmas,
JIepeBO, IUarpaMmma Jusepa

28

CrnyualiHbple BETMYHUHBI U
pacrpeneeHus

29

Marematnueckoe 0XKuIaHue
CIIy4ailHOM BEJIMYMHBI

30

MaremaTtnueckoe oXXUgaHuE
CIIy4ailHON BEJTMYMHBI

31

Konrtponbnas pabora:
"BeposITHOCT M CTaTUCTHKA"

32

Brruncienue BeposTHOCTEM
COOBITUH C TIPUMECHECHUEM




dbopmyn u rpaduuecKux
METO/IOB

Brruncinenue BeposTHOCTEN
COOBITHH ¢ IPUMEHEHUEM

33 1
dbopMyIT 1 TpadUIECKUX
METOJIOB
CrnyyvaiiHble BEJTMYUHBI U
aCTpe/IeIICHUSI.
34 | Pacip 1

Marematuueckoe 0XHIaHKe
CIIy4ailHON BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NMPOrpaMMbI CpeiHero o01ero 00pa3oBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6. OnepupoBaTb  NOHATHUAMM:  CpeaHEE  apUPMETHYECKOe, MeAMaHa,
’ HauOoJbllIee, HAMMEHbIIee 3HaUeHHE, pa3MaX MacCHUBa YHUCIIOBBIX JAHHBIX
OnepupoBaTh HNOHATHAMM: CIy4ailHBIN HKCHEPUMEHT (OMBIT) U CllyyaiiHoe
COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIH MCXOM) CIy4YaiHOTO
6.3 ONbITa; HAXOAUTb BEPOATHOCTM B ONBITAX C PaBHOBO3MOXHBIMU
CIIy4aifHBIMU COOBITHSIMHU, HAXOUTHh U CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YailHbIX dKCIIEpUMEHTaX
Haxomute u QopmynupoBaTh coObITHA: mepeceueHue U OO0beIuHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOXKHOE JAaHHOMY COOBITHIO;
' MOJIB30BATHCS AMarpaMMaMu Diiiepa U GOpMyIIOi CIIOKEHHS BEpOSITHOCTEH
IIPU PEIIEHUH 3a]a4
OnepupoBaTh NOHATHAMM: YCIOBHAs BEPOATHOCTh, HE3aBUCHMBbIE COOBITHS;
6.5 HaxXOAWTh BEPOSTHOCTU C IMOMOLIBIO IpaBWJIa YMHOMKEHHUS, C NOMOUIBIO
JlepeBa CIIy4ailHOTrO OIbITa
6.6 [TprMeHsATh KOMOMHATOPHOE NMPABHIIO YMHOXKEHUS MPH PEILICHUH 3a1a4
OnepupoBaTh MOHATUSMHU: UCHBITAHUE, HE3aBUCUMbBIE HCIBITAHUS, CEpUs
6.7 UCIBITAaHUM, yCIeX W HeyJaua; HaXOJUTh BEPOSITHOCTU COOBITUN B cepuu
) HE3aBUCHUMBIX HCIIBITAHUH JIO MEPBOr0 YCIeXa, HAaXOJUTh BEPOSTHOCTU
COOBITHH B cepUU UCTIBITaHUI bepHyn
6.8 OnepupoBaTb  NOHATUSAMU:  ClIydailHass  BEJIMYMHA, paACIpPEIEIICHUE
’ BEPOATHOCTEN, AUarpaMma pacipeiesIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpPaMMbl CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh  BEpPOATHOCTM  3HAYEHU  CIy4YyallHOM  BEJIIMYMHBINO

pacnpeaciiCHUIO UK C IIOMOLIBIO JUarpamMm




OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXKUIAHUS, TPHUBOJIUTH
IpPUMEPBl TOTO, KaK MPUMEHSETCS MaTeMaTUYeCKOe OKHUIaHUe ClIydailHoN

32 BEJIMYMHBI, HAXOIUTh MaTeMaTHYEeCKOE OXHUIAHHE 10  JaHHOMY
pacrpeeICHUIO

53 HNmetsb npeacTaBieHue o 3aKOHE OOJBITUX YHCET

5.4 HmeTs npeacTaBlieHne 0 HOpMajabHOM pacrpeaeeHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsiemMblii 3JIeMeHT CO/Iep:KAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

Hpe,[[CTaBJ'IeHI/IC JaHHBIX C IIOMOIIBIO Ta6J'II/II_I " Juarpamm. CpeL[Hee apI/I(I)MCTI/ILICCKOC,
MEauaHa, HanOOJbIICe ¥ HAMMCHBIIICE 3HA4YCHUM, padMax, JUCIICPCUA U CTAHAAPTHOC
OTKJIOHCHHEC YHCIIOBBIX Ha60pOB

6.2

Crnyualinbple 9KCTIEpUMEHTHI (OTBITHI) U CydyalHbIe COOBITUS. DJIEMEHTapHBIE COOBITUS
(ucxonel). BeposTHOCTH ciayyailHOro coOBITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH
coObITuii. Ciy4aifHble OMBITHI C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITUSMHU.
BeposTHOCTH COOBITHII B ONBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Onepannu Haa COOBITHSIMHM: [epeceueHue, OOBbEIUMHEHHE, MPOTHUBOIOIOKHBIC
coObITus. Jlnarpammel Diinepa. Dopmysia CII0KEHUS BEPOSATHOCTEMN

6.4

VcnoBHass  BEpOATHOCTb.  YMHOXKEHHE  BEpOSATHOCTEH. JlepeBO  Clly4ailHOro
sKcriepuMenTa. @opmyria MoJHOM BepoaTHOCTU. HezaBucuMbie COOBITHS

6.5

KomOunaropuoe mpaBuino ymHoxeHus. IlepectaHoBku u daktopuan. Ywucio
coueranuil. Tpeyronsuuk Ilackans. @opmysna 6uaoma Herorona

6.6

bunapHbpIli ciyualiHbIl ONBIT (WCHBITAaHHWE), yCHeX © Heyaada. HesaBucumbie
ucnbeiTanusi. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITaHU# bepHynu

6.7

CnyuvaitHas BenuuuHa. Pacmpenenenue BeposiTHOocTel. Jlmarpamma pacripesiesieHus.
[Ipumepsl pactipeiesieHnid, B TOM YHCIIe TEOMETPUIECKOESH OMHOMHUAITHHOE

11 KVIACC

Kon

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YucnoBbie XapaKTCPUCTHKHU CJIy‘-IElfIHBIX BCINMYHUH: MAaTCMaTH4YCCKOC OXHIAaHHC,
JUCHICPCHUA U CTAaHAAPTHOC OTKIOHCHHC. HpHMepm MMPUMCHCHHUS MAaTCMATHYCCKOI'O
OXHaaHuA, B TOM YHCIIC B 3aJaydyax H3 HOBCCHHGBHOﬁ JKM3HU. MaTteMaTnueckoe
OXHMJIaHWE OWHAPHOW CIIydyalHON BENIMYMHBI. MaTeMaTH4ecKoe OXXHIaHHE CyMMBbI
CIIy4JaiHbIX BEJIMYUH. MaTeMaTndeckoe OXKUAaHue U TUCIIEPCUs T€OMETPUIECKOrO U
OMHOMUAIIBLHOTO pacIipe/ieJIeHHA

52

3akoH OOJNBIIMX YKCEN W €ro poJib B HayKe, Mpuponae U odimecTtBe. Bribopounsblit
METOJI YICCIICNOBAaHNHU

53

IIpuMepsl  HENpPEpBIBHBIX  Cily4alHbIX  BenuuuH. [loHATHE O  IUIOTHOCTH




pacnpezenenus. 3aaauu, NPUBOJIALINE K HOpMaAIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMAaJIbHOM pacrpeieieHuu




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pPe3yJbTAaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJbHOI MPOrpaMMbl CpeJHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU PEICHHS 3a/ad;
yMeHue (GOpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; NPUMEHITHh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXXHOE YTBEP)KACHHUE, NMPHBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU;
IPOBOAMTH J0Ka3aTeIbHbIE PACCYXKICHHS ITPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHH; yMEHHE OIEepHpOBATH
MOHSATHAMHU: MHOXXECTBO, TTOJMHOXXECTBO, OINEPAIlMd HAaJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Juis
OITMCAHUs PEATbHBIX MPOIECCOB M SBJICHUH M MPU PEIICHHUH 3a]ad, B TOM
qHcie U3 IPYruX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHSATHUSMH: HATypaJIbHOE YHCIIO, IIEJIO€ YHUCIIO,
CTETEeHb C IENbIM MOKa3aTeleM, KOPeHb HAaTypalbHOW CTENEHH, CTEICHD C
palMoOHAIBHBIM TTOKA3aTeeM, CTETICHb C JICMCTBUTEIBHBIM IOKA3aTelIeM,
ngorapuM YuCIa, CHHYC, KOCHMHYC M TAaHIE€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOXKE€CTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITTUI OOTIIHiA
JeNuTeNh W HauMeHblee oOlliee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuy 3a7a4; 3HAKOMCTBO C PAa3IUYHBIMUA MO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUYMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpDQXXCHUI CO CTENEHSMHU W Jiorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMOHANBbHBIX  BBIPAKEHUW; yMEHHE  ONEepUPOBATH  MOHATHUIMH:

IOCIC10BATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusda, TreoMETpUICCKasd




nporpeccusi, OECKOHEYHO YOBIBaIOImasi TEOMETPUYECKas MPOTPECCHs;
YMEHUE 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIbIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apuU(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCHOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJIbHbIE, CTETEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHM: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUJIBHOCTH
YPABHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOULIBIO PAa3JIMYHBIX MPUEMOB; pEIATh
YPABHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1ApaMETpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI Ul PEIIECHUS MaTeMaTHYECKHX

3a]1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTe HayKu U peanibHON KU3HU

YMeHue omnepupoBaTh MHOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCT (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIUH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKUUH, HauOOJbIlee W HAaUMEHbIIee 3HAUYCHUS
(GyHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKUd CMBICIT TPOW3BOJHOM, TEpPBOOOpa3Has, OINPeACIIEHHBIN
WHTETpaj; YMEHHE HaxXOJUTh aCUMNOTOTHl Tpaduka (yHKIHHU; yMEHHE
BBIUUCIIATH  MPOW3BOAHBIC  CYMMBI, IPOWU3BEICHHS, YacCTHOTO U
KOMIO3ULUHN (YHKIMNA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIONb30BaTh MPOU3BOMHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINWE 3HA4YCHUs (YHKIUI; CTPOHTH
Fpa(bI/IKI/I MHOT'OYWICHOB C HCIIOJIb30BAHUCM alllapara MaTeMaTH4YCCKOIro
aHaliM3a; NPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHS HAWITYYIIETO
peuicHrud B HNPUKIAAHBIX, B TOM YHCJIC COLMAJIbBHO-3KOHOMUYCCKUX U

(bU3MYEeCKUX 3a/1avax; HaXOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, NpUuBOAWTL HNPUMEPbBI MATEMATUYCCKOIO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIHSA,
KOMMO3uIusl (PyHKIUH, NuHEHHAas (QYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHass (QYHKUUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHas W
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TIpapUKd H3YYEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKUIUH,
UCIOJb30BaTh TPapUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHnH 3a7ad W3 JAPYruX Y4eOHBIX NPEAMETOB W 3a1ad U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCITIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS pEeIICHHUsS ypaBHEHHIA,
HEpaBeHCTB M 3aJad ¢ MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJa4d pa3HbBIX TUIOB (B TOM 4YHCJE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPAaBJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HCCJIENIOBAaTh MOJYYEHHOE pelIeHUuEe |
OILICHMBATh TMPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKECHHUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENM C  HUCIOJIB30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATHSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYCHUs, pa3Max, JUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIKIo, PEJCTaBICHHYI0 B TabMLax, HAa AUarpammax, rpadukax,
OTPaXKaIoIIyI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIIENOBaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHCJE€ C MPUMEHEHHEM TIpauuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)udecKu UcCle0BaTh COBMECTHBIE

HaOIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opmyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIbL;
OLICHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHass BEJNWYMHA, paACHpellelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUJAHHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Cly4ailHOM  BeNMYUHBL, (YHKUMU paclpeieseHuss W IUIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacCIpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMU: 3aKOH OOJIBLIMX YHCEJ, METOJIbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBLIMX 4YHCET B TNPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWe  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PELICHUS 3a]1a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYMHA yIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yToJ, TPEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, Yrojd MEXAy HIpSIMBbIMH,
Yroja MeEXAy TMpsSMOM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMBbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BATh MPHU PEIICHUU
3a1a4 u3yuyeHHbIe (aKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIH C IOMOIIBKD TE€OMETPUYECKHUX IMOHIATHI M BEJIMYMH, pPEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAbL (GUryphl, 00BEM (QUrypHI,
MHOTOTPAaHHHK, MPaBHIBHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U HOBEPXHOCThH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, IOMAab
MOBEPXHOCTU MHUPAMUbI, IMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajielienunesa, HHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapajiji€JbHbIC OCH HWJIWM OCHOBAaHWIO, CCUCHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUs], B TOM YHUCIIE C IIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynHupoBaTh ONpEENICHUsI U3y4YaeMbIX (QUTYp, BBIIBUTaTh FUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX I'EOMETPUUECKUX (QUryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJAUTH KJiIacCUPUKauuioo ¢GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MMOCTPOEHUS

11

YMeHHe ~ onepupoBaTh HOHATHUSMH: JIBIDKCHHE B  IIPOCTPAHCTBE,
napauiebHbId MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIE B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[a4; HaXOAWTh TCOMETPUYECKUE BEIMYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 pealbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYUHBI
(mHa, yroiy, mIOmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOJIB3YS
M3y4YeHHBbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMIAIb MOBEPXHOCTH
MUpaMUbl, PU3MBI, KOHYycCa, MWIMHIpPA, IUIOMAnb cdepsl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapasuie/ienuie/a, MUPaMHIbl, TPU3MbI, [HIUHIPA,

KOHYCa, I1apa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMAa KOOpAMHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
NIPOU3BEACHNE BEKTOpa Ha YMHCIIO, pa3joKEeHHWe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NIPOU3BEIAECHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB

13

YMeHne BeIOMpaTh MOIXOMAIIANA METOJT IJIsl PEIIeHHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B M3yYEHWHU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHMI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHHA POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii JJIEeMEHT COAEePKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypasbnsie u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATHYHBIC JpOOH, TPOIEHTHI,
. OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOW cTerneHu. J{eWcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enbiM nokasareneM. CTENeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBoOMCTBa
. CTEIICHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble uucna. ApudpMeThdyeckue onepauud ¢ JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOarkéHHbIe BEIYUCIIEHNS, IPaBUIIa OKPYIJICHHs, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUM
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lenble u 1poOHO-paliOHANIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuMUYECKHE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Martpuia cucTembl JIMHEWHBIX ypaBHEHUH. OnpeaennTesnb MaTpUILIbL
3 QyHKIUHN U TpapUKU




OyHKIMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

> ¢ynkunu. YétHsie 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKINH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
10 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumyMbl 1 MHUHUMYMBI (QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKazaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (pyHKUMH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33JaHUS TOCJIEOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauvana MmaTemMaTn4eckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpumeneHne mNpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJblIero ¥ HaMMEHBIIEro 3HaueHus: (QYyHKIMU Ha
OTpe3Ke
43 [TepBoobpaznas. uTerpan
5 MHOXeCTBa 1 JIOTUKa
5.1 MHoOXxecTBO, orepaiuy HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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