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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbiii Kypc «BepoATHOCTP M CTAaTUCTHUKA» YIUIYOJIEHHOTO YpPOBHS
ABIISIETCSL  MPOJIOJDKEHWEM M Pa3BUTHUEM OJHOMMEHHOIO ydeOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 00IIero oopa3zoBanus. Y 4eOHBIN Kypc
npeHa3HavYeH JUisi OPMUPOBAHUS Y OOYUAIOMIMXCA CTATUCTUYECKON KYJIbTYpPhI U
MOHUMAaHHUS POJIU TEOPUU BEPOSITHOCTEN KaK MAaTEMaTUYECKOrO MHCTPYMEHTA s
U3YYCHHS CIIyYallHBIX COOBITHH, BEMWMYMH W TporieccoB. [Ipm m3yueHun Kypca
o0OoramarpTcsi TOpPeICTaBlCHUs OOydalIIMXCd O METOoAaX HCCIeAOBaHUs
U3MEHUYMBOI'O MHUpPA, pa3BUBAETCS TOHUMAaHHME 3HAYUMOCTH M  OOIIHOCTH
MaTeMAaTHYECKUX METOJIOB MO3HAHMS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

Copepxanue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeljieHue 3HaHUM,
MOJTYYEHHBIX MPU U3YyYEHUHU Kypca Ha YpOBHE OCHOBHOI'O OOIIEro oopa3oBaHus, U
Ha Pa3BUTHE NPEICTABICHUN O CIyYalHbIX BEIMYMHAX U B3AMMOCBS3SIX MEXKIY
HUMH Ha BaXXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaroniuxcsi J0JKHO cOpMUPOBATHCS MPEACTABIECHUE O
HauboJee ynoTpeOUTENbHBIX U OOIUX MAaTEeMAaTUYECKUX MOJIEISAX, UCIIOIb3yEeMbIX
JUISL  ONMHUCAHWS  AHTPOIMIOMETPUYECKUX W JeMorpaduyuecKkux  BEJIWYUH,
NOTPEIIHOCTE B pa3iu4Hble POJa HU3MEPEHUSX, IJIUTENbHOCTH O€30TKa3HOM
paboOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB
B oOmecTBe. Y4UeOHBI Kypc sBIsercss 0a30i IJIi OCBOSHHS BEPOSTHOCTHO-
CTATUCTUYECKUX METO0B, HEOOXOIUMBIX CIICIUATUCTAM HE TOJBKO WHKEHEPHBIX
CIIEHUAIBHOCTEM, HO TaKXe COLMAIbHBIX M IICUXOJOTHYECKUX, ITOCKOIBKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAYUTEIBLHON Mepe HUCIOIb3YIOT armapar
aHanm3a OONBIIUX JaHHBIX. [leHTpalibHYI0 4YacTh y4eOHOTO Kypca 3aHHMAeT
o0CyXXJeHHe 3aKOHa OONBIIMX YHUCEl — (YHIAMEHTAIBHOTO 3aKOHA MPHUPOIBI,
UMEIOIIEr0 MaTeMaTUYECKYI0 (POpMaTU3alUIo.

B coorBercTBUM ¢ yKa3aHHBIMU IEJIsIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCT, M CTATUCTHKA» HA YriayOJEHHOM YPOBHE BBIJCIICHBI OCHOBHBIC
coziepkaresibHble TUHUMN: «CiydyaliHble COOBITHS U BEPOSITHOCTH» U «CiydyaliHble
BEJIUYMHBI U 3aKOH OOJIBLINX YHUCET.

[ToMuMO OCHOBHBIX JIMHUU B Y4€OHBIH KypC BKIIFOUEHBI DJIEMEHTHI TEOPUU
rpagoB M TEOPUUM MHOXKECTB, HEOOXOAMMBIE [UJIsl IOJIHOLEHHOIO OCBOEHUS
MaTepHalla JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YYEOHBIX
KYPCOB.

Conepxanue muHUM «CroydaifHble COOBITHSI U BEPOSITHOCTHY  CIIY)KHT
OCHOBOW 711 (pOpMUPOBAHMS TPEACTABICHUM O PACIPEICICHHH BEPOSITHOCTEH
MEXIy 3HAaUYCHUSIMU CIIyYalHbIX BEIMUMH. BaXKHy10 4acTh B 3TOW COAEPKATEINBHON
JMHUY 3aHUMAET U3yYEHUE TEOMETPUUYECKOT0 U OMHOMHUAIILHOTO pacipeiesIeHui u



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMHU — MOKAa3aTEIbHBIM U HOPMAJIbHBIM
pacnpeneaeHUsIMU.

Tembl, CBsI3aHHBIE C HEMPEPBIBHBIMU  CIYYallHBIMU  BEJIMYMHAMU U
pacnpeneseHusIMUA, aKUEHTUPYIOT BHUMaHUE OOy4aloluXcsi Ha OMNHCAHUM U
U3YYCHUH CIy4alHBIX SIBICHUU C MOMOIIBIO HEMPEPhIBHBIX (PyHKIMI. OCHOBHOE
BHUMaHHE Y/EJETCs M0Ka3aTeNbHOMY U HOPMAJIbHOMY PacIpeieNICHUsIM.

B yudeGHOM Kypce mpeaycMmaTpuUBaeTCsi O3HAKOMHUTENIbHOE H3YUYEHHUE CBA3U
MEXIy CIIy4YallHbIMA BEJIIMYMHAMU W ONUCAHHE 3TOM CBSI3M C MOMOUIBIO
K03 HUIIMEHTa KOPPENSIMK W €ro BBIOOPOYHOTO aHAJNOTa. ODTH DJIEMEHTHI
COJIepKaHMs Pa3BUBAIOT TEMY «JlrarpaMmbl paccerBaHUs», U3YUCHHYIO Ha YPOBHE
OCHOBHOT'0 0011ero oOpa3oBaHMs, © BO MHOI'OM ONHUPAIOTCS Ha CBEICHMS U3
KYpCOB anreOpbl U TEOMETPHH.

Emé omuH oanemMeHT  coaepKaHusA, KOTOpPBIM  Ipe[uiaraercs  Ha
O03HAKOMUTEJIBHOM YpPOBHE — IMOCJEA0BATEIbHOCTh CIyYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTyNaIOUX B €IUHUIlY BpeMeHH. O3HAaKOMJIEHUE C pacipe/ieleHueM
BEPOSATHOCTEH KOJUYECTBA TAaKUX COOBITUH HOCHUT pa3BUBAIOIIMIA XapakTep U
SIBJISIETCS aKTYaJbHBIM JUIsl Oynylux aOUTYpUEHTOB, MOCTYMAIOUIUX Ha Y4eOHbIE
CIICLIMAJIBHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJIOTHEH U
yIpPaBJIECHUEM.

Ha wu3yuyenue yueOHOro kypca «BeposSTHOCT, U CTaTUCTHKa» Ha
yriyOJIeCHHOM YypoBHE oTBoautTcst 68 wacoB: B 10 kimacce — 34 yaca (1 uac B
Hemento), B 11 kxmacce — 34 waca (I wac B Hememo).
Peanu3anusa kazaubero KOMIIOHEHTa B Kypce «BeposSTHOCTh W CTAaTHUCTHKA»
yrayOjaeHHoro ypoBHs i oOydarommxcs 10 —11 xmaccoB HampaBiieHa Ha
BOCIIUTAHUE JIMYHOCTU KaJeTa Kak rpaxaaHuHa Poccuu, MOpoOCBEIIeHHOTO
naTpuoTa, KYJIbTYPHOTO, 3pEIOro B CYXKIEGHHUIX M TOCTYIKax 4YeloBeKa C
JUAEPCKONW  TMO3UIMEH, CIOCOOHOr0 K JYXOBHOMY COBEpILIEHCTBOBAHMIO,
KHU3HETBOPUYECTBY U CO3MJAHUIO, TOTOBOTO U CIIOCOOHOIrO K ciyxk06e OTdyecTBy U
ero 3ammure Ha 0a3ze MPUBEPKEHHOCTH HCTOPUYECKUM IIEHHOCTSIM POCCHUHCKOTO
Ka3a4yecTBa



COJAEP XAHME OBYUYEHUA
10 KJIACC

I'pad, cBsa3ubIi rpad, myTu B rpade: 1ukisl u nenu. CreneHs (BaIEHTHOCTH)
BepmmHbL. ['padbl Ha iockocTu. JlepeBbs.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4alHble COOBITHS. DJIEMEHTapHbIE
coObITusl (Mcxofbl). BepodarHocTh ciydaitHOro coObITHs. bin3zocTe 4acToTel U
BEPOATHOCTU  coObITHL.  CiydailHble  ONBITBI C  PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu HaJl COOBITUSIMU: TIEpeceYeHne, 00beAMHEHNE, TPOTHUBOIOI0KHBIE
coObITus. J{uarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSTHOCTEM.

VYcioBHasE BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEW. JlepeBO CiydarlHOro
skcnepumenTta. dopmyia noiaHon BeposTHocTH. Dopmyna baiieca. HezaBucumele
COOBITHSI.

bunHapHBINA ciydaiiHbIil ONMBIT (MCIIBITAHKE), YCTIEX W Heynada. HesaBucumbie
ucnelTanus. Ceprs HE3aBUCUMBIX MCIIBITAHHMI 10 IepBOro ycnexa. IlepectaHoBku
u dakropuan. Yucno coueranuil. TpeyronpHuk Ilackans. ®dopmyna OuHOMA
HrroToHa.

Cepust He3aBUCHMBIX ucnbiTaHud bepuymnu. CiydaiftHeld  BBIOOp U3
KOHEYHON COBOKYITHOCTH.

Cinywaitnas  BennunHa. Pacnpenenenue  BepoATtHocTen.  Jmarpamma
pactpenenenus. Onepanuu Haj Cly4alHbIMM BeIMYMHAMU. buHapHas ciiydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMeCTHOE pachpenesieHue JByX CIOydaWHbIX BenudyuH. HeszaBucnumsblie
Cly4yaiiHble BeJIMYMHbL.MareMaTu4eckoe OXHUAAHUE CIIy4YalHOM BEJIWYUHBI
(pactipenenenus). I[lpumepbl NpPUMEHEHHS  MATEMAaTHYECKOrO0  OXKUJAHUS
(cTpaxoBaHme, JOTepes). MaremaTHueckoe OXHAaHWe OWHApPHOW CIydalHOM
BEJIMYMHBI. MareMaTnueckoe OXHWJAHWE CYMMbI  CJIyYalHBIX  BEJIMYUH.
Maremaruueckoe OKHJIAaHUE r€OMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneseHuu.

Jucnepcus ¥ CTaHAAPTHOE  OTKIIOHEHUE  CIYYalHOM  BEIMYHUHBI
(pacnpenenenus). Jlucnepcusi OMHaApHOM clydailHOW BelnuuHbl. MaTeMaTuueckoe
OKMJIAHUE TIPOU3BEACHUS M JHUCHEPCUS CYMMbl HE3aBUCHUMBIX CIyYalHBIX
BenuuMH.  Jlucmepcuss WM CTaHAAPTHOE  OTKIOHEHHME  OMHOMHUAIBHOIO
pactipenenenus. /Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KJIACC



HepasenctBo UeOwméBa. Teopema UeOniméBa. Teopema bepnymiu. 3akon
OonpmMX  uucen. BpIOOpouHBId  MeTO[ — MccienaoBaHWil.  BeiOopouHbie
XapakTepucTuku. OLIEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C OMOIIBIO U3YUEHHBIX PacIpeeICHUM.

HenpepsiBHble ciywalinble BenuyuHbl. [Ipumeppl. DyHKIMS IUIOTHOCTH
BEPOSITHOCTH pacnpenencHus. PaBHOMepHOE paclpeneneHue M €ro CBOWCTBA.
3agaun, IPUBOASIIME K TOKA3aTENbHOMY PACIPENEIICHUIO. 3a1auy, PUBOISAILNE K
HOPMaJIbHOMY pacnpeeneHuIO. OyHKIMA IUIOTHOCTH BEPOSTHOCTU
NOKa3aTEeNbHOT O pacnpeaeneHusi, GyHKIHs IUIOTHOCTH BEPOSATHOCTH HOPMAJIbHOTO
pacnpenenenus. PyHKIUSA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpEIEICHHUS.

ITociaenoBaTeIbHOCTE  OJWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauu,
npuBOJALIME K pacupeneneHuto [Iyaccona.

KoBapuammsa nByx caydaiiHpix BenuuuH. KoadduuumeHnt nuHeitHON
koppensiuun.  CoBMECTHbIE  HAONIOACHWS  JBYX BEJIWYUH. BbIOOpOUHBIN
ko3 duiMeHT koppensiuuu. Paznuure Mexay JUHEWHOM CBA3BI0O U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METO/I HAMMEHBIINX KBaJApaTOB.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBI YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEACTAaBICHUE O
MaTEMaTHIECKUX OCHOBAxX (DYHKITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMeHHue
B3aMMOJICHCTBOBATh C COLMAIbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIIUAMHA U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMUPOBAHHOCTh POCCUNCKONM T'PaXIAHCKONW WAECHTUYHOCTH, YBaKEHUS K
NPOIIOMY M HACTOAIIEMY POCCHUHUCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTHusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCHUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO IMOBEJCHUS, CBSI3aHHOI'O C MPAKTUYECKUM
NPUMEHEHUEM JIOCTI)KCHUN HAyKU U JEATEIbHOCTbIO Y4E€HOro, OCO3HAaHHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

4) 3¢cTeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAS OSCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUM, PACCYKIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvyeckoro BOCHUTAHUSA:

chOpMUPOBAHHOCTb yMEHHUS MPUMEHSATH MaTEMaTHUUYECKHUE 3HAaHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBBIO (3I0pPOBOE IHMTAHHWE, COATAHCUPOBAHHBIM PEXHUM 3aHITHUH U
OTJIbIXa, peryispHas (pu3ndecKass akTUBHOCTh), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHSITUSX CIOPTUBHO-03/I0POBUTEIILHON JIESITEIbHOCTBIO;

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TPYyIy, OCO3HaHHE IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
paznmuuHbIM  chepaM  Tpo(ecCHOHATBHON  NEATETLHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymieir mpodeccur U peaqru3oBbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U



caMo00pa30BaHUIO Ha TMPOTSHKEHUM BCEH KHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUM NPAKTUYECKUX 3a/1a4 MaTEMaTUIECKOW HAIPABIECHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OpMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, TIOHUMAaHUE BIUSHHUS
COLMAIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBbHOU
Cpellbl, OCO3HAHMUE TII00AIBHOIO XapaKTepa dKOJOTMYECKHUX MPoOJIeM, OpHUEeHTAIU S
HAa TNPUMEHEHHE MaTEeMaTUYeCKUX 3HaHUW Mg pelieHus 3ajad B 001acTH
OKPY)KAIOLIEN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX
MOCJIEACTBUN JIJISI OKPYIKAIOILLIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM W  OOILIECTBEHHOM  NPaKTHKH, MOHUMAaHUE
MaTeMaTUYECKOM HAayKH Kak c(eppl UelIOBEYECKOW NeATEIbHOCTH, JTamoB €&
pa3BUTHA M 3HAYMMOCTH JUISI DPA3BUTUSA LMBWIM3ALMHU, OBJIAJACHUE S3BIKOM
MAaT€MAaTUKH M MAaTEMaTUYECKOW KYJIbTYpOW KakK CpEICTBOM MO3HAaHHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYH) M HUCCIEHOBATEIbCKYIO JEATEIbHOCTD
VWHIVBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1elCTBUSA

basoBble jlornuecKue 1eicTBUA:

BBUSIBILITh M XapAaKTEPU30BaTh CYILIECTBEHHBIE IMPU3HAKH MATEMATUYECKHUX
OOBEKTOB, MOHATUN, OTHOIIEHMH MEXIy MOHATUAMH, (QOPMYIUPOBATH
OTIpeNeNICHUs] MOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIUY,
OCHOBaHMS 1711 0000IIEHNS U CPAaBHEHHMSI, KPUTEPUU TPOBOJUMOI0 aHAIMN3;

BOCIIpUHUMATh,  (OPMYJIUpPOBaTh U  INPEoOpPa3OBbIBATH  CYKJICHUS:
YTBEpAUTEIbHBIE U OTPULIATENbHBIE, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITh MATEMAaTHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUHNS
B (pakTax, JaHHBIX, HAOJIONECHUSAX W YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

JienaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
WHIAYKTHBHBIX YMO3AKIIOUYECHUM, YMO3aKIIOUEHUHN 110 AHAJIOTUU;

IIPOBOJINTH CAMOCTOATENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ U OT NMPOTUBHOI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KICHUS U BBHIBOJIBI;

BbIOMpaTh CMOCO0 pemeHus: y4dyeOHOW 3amadyu  (CpaBHUBATh HECKOIBKO
BapUaHTOB  peUIeHus, BbIOMpaTh HaumboJee MOAXOIAIUH C  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKHe AeiCTBHA:



UCTOJIb30BaTh BOMPOCHl KaK MCCIENOBATENbCKUM HHCTPYMEHT IO3HAHUS,
(opMynHpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh MCKOMOE U JaHHOE, (hOpMHUpPOBATH TUIOTE3Yy, APIYMEHTHPOBATh
CBOIO MTO3UIIMIO, MHEHHE;

IIPOBOJUTH CaMOCTOATENBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIEA0BaHUE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHUS, IpOLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1Yy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (POPMYJIHPOBATH OOOOIICHHS] M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONEHUS, HUCCJENOBaHUS, OLIEHHWBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

IPOrHO3UPOBATh BO3MOMKHOE pA3BUTHUE IIpollecca, a TakXKe BbIJIBUTATH
IPEAIIONIOXKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBIISITH JeUITUTHl MHPOPMAITUH, JAaHHBIX, HEOOXOAUMBIX JIJIsi OTBETa Ha
BOIIPOC U JJIsI pElICHUs 3a]1a4H;

BBIOMpATh UH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATh,
CHUCTEeMAaTHU3HPOBaTh M HUHTEPIPETHPOBATh HHPOPMAIUIO Pa3IMYHBIX BHIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUpPOBaTh HH(POPMALIUIO, MPEICTABIATh €€ B pPa3IMUHbIX (opMax,
WLTIOCTPUPOBATh Tpaduuecky;

OLICHHBATh HaAEKHOCTh uH(popMau 1o CaMOCTOSITEIIbHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIHUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHIMHU H
HeasIMA OOIIEHUs, SICHO, TOYHO, IPaMOTHO BBIPAKaTh CBOK TOYKY 3pEHHS B
YCTHBIX M TUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHMS IO XOJy pelIeHus 3ajayd,
KOMMEHTHUPOBATH MOJTYyUYCHHBIA pe3yJIbTarT;

B X0Ji¢ 0OOCYXXJICHHS 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlCJICHHbIE Ha TOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXICHUS C CYXICHUAMHU APYTUX YYACTHHKOB
Jyajora, oOHapy>XMBaTh Pa3WdUe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (dopme
(hopMyIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS,

NPEACTABIATh PE3YNbTATHl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
MIPOEKTa, CAMOCTOSITEIBLHO BBIOMpPATh (QOpMaT BBICTYIUICHUS C Yy4€TOM 3ajad
IIPE3CHTAITMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiiCTBUSA
Camoopranusanus:



COCTaBJISTH IJIaH, aJITOPUTM PEUICHUS 3a/1a4H, BHIOMPATh CIOCO0 PEHICHHS C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

BJa/JeTh  HABbIKAMU  IIO3HABaTEJIbHOM  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnoco0aMu CaMOINpPOBEPKH, CAMOKOHTPOJISI MpoIlecca M Pe3ysibTara pelIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEILICHUH 3a1a4H,
BHOCUTbh KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JIaHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBSICHITH IPUUNHbI
JOCTHKEHUS WA HEIOCTH)KEHHS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OLIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEJIbHOCTD:

IOHMMAaTh M HCIIOJIb30BaTh MIPEUMMYIECTBA KOMAaHIHON M WHJIWBHUIYaJIbHOU
paboThl mMpHU pelIeHHH Y4eOHbIX 3a]ay, [PUHUMATh LEIb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM palOoThl, pachpeneisiTh
BUABl paboOT, JOroBapuBaThCs, OOCYXKIaTh MpOLECC M Pe3yabTaT padoThl,
000011aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPYNIOBBIX QopMax paboTsl (00CYyXJeHHUs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbI» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOpJAMHUPOBATh CBOM JACUCTBUSA C JOPYrMMHU YJI€HaMU KOMaHJbI, OLICHUBAThH
Ka4yecTBO CBOEro BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K konuy 10 knacca o0yyaromuiics HayquTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MmiIockuil rpad, CBI3HBIA rpad,
nyTe B rpade, Lenb, LUK, JIEpPEeBO, CTENEHb BEPIIMHBI, JIEPEBO CIY4ailHOTO
JKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATUAMM: CIYYalHBIA SKCIEPUMEHT (OMbIT),
CllydaliHOE€ COOBITHE, DJIEMEHTAPHOE CIIy4allHOE COOBITHE (2JIEMEHTAPHBIN MCXON)
CIIy4allHOTO  OMbITa, HAXOJAWUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;

HaXOAWTh U (HOPMYIHPOBATH COOBITHS: MEpeceueHue, 0ObeTUHEHHE JTaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOIOKHOE JAHHOMY, MCHOJIB30BATh JUArpaMMBbI
DOlinepa, KOOPAMHATHYIO HPSMYIO Ul PELICHUs 3a/ay, MoJb30BaThes (GOpMyIoil
CJIOKEHHUS BEPOSATHOCTEH JIJIs1 BEPOSITHOCTEHN ABYX M TPEX CIIYyYalHBIX COOBITHIA;



ONEpUpPOBATH  IOHATUSAMM:  yCJIOBHAsA  BEPOSATHOCTb,  YMHOYKCHHE
BEPOATHOCTEW, HE3aBHUCHMbIE COOBITHS, JI€PEBO CIYYalHOIO JKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUM C TOMOUIBIO MpaBWIa YMHOXXEHHs, JepeBa
CJIy4alilHOTO OIIbITa, HCIOJIB30BaTh (POPMYNy IOJHOM BEpOSATHOCTH, (HOpMyIy
Baiteca npu perienun 3a1ad, OnpeaessaTh HE3aBUCUMOCTh COOBITUH 1O opMyIie U
IO OpraHU3alUy CIy4alHOr0 SKCIIEPUMEHTA;

OPUMEHATh M3yYE€HHbIE KOMOWHATOpHbIE (OPMYNbl ISl TEPEUUCIICHHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yailHOrO OIbITa, PEIICHUs
3a1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJHO  OMNEpUPOBaTh TMOHATHSAMHU: OWHApPHBIM  CIy4YalHBI  ONBIT
(ucmibITaHuE), yCIeX M HeyJadya, He3aBUCHUMbIE HCIBITAHUS, CepUsl HCIbITaHUMH,
HaXO/JUThb BEPOATHOCTH COOBITHI: B CEpUM HUCHBITAHUI /10 NEPBOrO ycrexa, B
cepun UcTbITaHU bepHynan, B ombITe, CBSI3aHHOM CO CIy4yailHBIM BBIOOpOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: ClydyailHas BEJIMYMHA, pacHpeleleHue
BEpOSATHOCTEH, JuarpaMMa pachpeleleHus, OWHapHas ciy4ailHas BeJIUYMHA,
reOMETpUYECKOe, ONHOMUATIBHOE PaCIPENEIICHUE;

ONEPUPOBATH TMOHATHUSAMH: COBMECTHOE pACIPENEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJUIy COBMECTHOIO PACIpeneieHHs ABYX CIydailHbIX
BEJIMYUH JUIs BBIJCICHUS pACHpPENEICHUsT KaXX[OW BEIWYUHBI, OIPEAEICHUs
HE3aBUCUMOCTH  CIyYalHbIX  BEJIHMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OXKUAAHUS CITy4YalHON BEJIMYMHBI (pacrpeneneHs), IpUMEHITh
CBOMCTBA MAaTEMATUYECKOI0 OXMIAHUA IIpU PELIEHUH 3a1a4, BBIYUCIIATH
MaTEMaTUYECKOE 0’KHMIaHHEe OMHOMHUAJIBHOTO M T€OMETPUYECKOr0 pacipeaeieHui;
CBOOOJIHO OIEpPUPOBaTh TMOHATUSAMHU: JAHUCIIEPCHs], CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYUHBI, IIPUMEHATH CBOWCTBA JIUCIEPCUM CIIYYAaHOW BEIWYUHBI
(pacnpeneneHusl) NpU pELIEHUM 3a/1ay, BBIYUCIATH AUCIEPCUI0 M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 1 ONHOMHMAIILHOTO pacpeesIeHUH.

K kony 11 kiacca oOyyaromuiics HayquTCst:

BBIUUCIISITh BEIOOPOYHBIE XapaKTEPUCTUKU 110 JaHHOW BBIOOPKE U OLIEHUBATh
XapaKTePUCTUKU TEHEPaJbHOM COBOKYNHOCTH JIaHHBIX 110  BBIOOPOYHBIM
xapaktepucTukaMm. OLEHUBaTh BEPOSTHOCTH COOBITHI M MPOBEPSTH MpOCTEHIne
CTaTUCTUYECKUE TUIIOTE3BI, MTOJIb3YSCh N3YYEHHBIMU PACTIPENEIICHUSIMU;

IPUBOAUTL  INPUMEPHl  3axad, [PUBOJALIMX K  I[IOKA3aTeIbHOMY
paclpeneneHuro, 3ajxad, IpPUBOMAALIMX K HOPMaJbHOMY  PacCIpeacIICHUIO.
OnepupoBarh MOHATUSAMU: (PYHKIUS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOIO
pacnpeneneHus, GyHKIMUS MIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO pacipeieseHus,
(GyHKIMS TUIOTHOCTM W CBOWCTBAa HOPMAJIBHOIO paCIpEAesICHUS ;ONPEALITh
K03 DUITMEHT TUHEHHON KOPPESIUU, BEIOOPOYHBINH KOI(DPUITMEHT KOPPETSAIUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypen
DeMeHThI Teopuu rpados 3
CrnydaiiHbIe OTBITHI, CTYYaifHBIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepanuu HaJ MHOKECTBAMH U
coObITusIMH. CI0XKEHNE U YMHO)KEHUE 5
BEPOSITHOCTEMN. Y CIIOBHAsA BEPOSATHOCTD.
He3zaBucumeblie coObITUS
D1eMeHTHl KOMOMHATOPUKU 4 1
Cepun nocnenoBaTeNbHbBIX UCIBITAHUI.
Wcnbrtanus bepuymnmu. CinydaliHblii BEIOOp 5
13 KOHEYHOU COBOKYITHOCTH
CrnyyaiiHble BEIMUUHBI U PACTIPEAEIICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmenoBaHue pa3iesioB 1 TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTuyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
3aKoH OOJIBIINX YUCET 5
DneMeHThl MaTEMaTUYECKON CTaTUCTUKU 6
HenpepriBHbIE CiTydaliHbIE BETNYUHBI
3 (pacmpenenenus), moka3aTeIbHOE U 4
HOpMaJIbHOE paclpeieneHus
Pacnpenenenue Ilyaccona
5 CBA3b MEXNy CIy4allHBIMU BEJIMYMHAMU
6 O0o00meHne u cucTeMaTu3anuys 3HaHAN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoTsI

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Kazaunii
KOMIIOHEHT

I'pad, cBsa3HbIA rpad, npeacraBieHne
3aJ[a4yM C MOMOIIBIO rpada

Crenenp (BaJICHTHOCTB) BepiiuHbBL [1yTh B
rpade. Llenn u TUKITBI

I'pads! Ha mIocKocTH. [lepeBo ciayuaitHOro

OKCIICPUMCHTA

CrnyyaitHble S5KCIEPUMEHTHI (OTBITHI) U
ciydaitHble COOBITHA. DIeMEeHTapHbIC
coOBITHS (MCXOMBI)

BeposTHOCTB cirydyaltHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OIIBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

BeposTHOCTB ciiydyaliHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
COOBITHSAMH

peleHue
3a/1a4 ¢
Ka3auybUM
KOMITIOHCHTOM

[lepeceuenue, 00beTUHEHIE MHOXKECTB U
COOBITHIA, TPOTHUBOIIOIOKHBIE COOBITHS.
dopmyna CIoKEHU BEPOSITHOCTEN

VYcioBHas BEpOATHOCTb. Y MHOKEHUE




BeposiTHOCTEN. Dopmyna ycIIOBHON

BEPOSITHOCTH
YcioBHAs BEPOSTHOCTh. Y MHOKEHUE PEHICHHE
9 BepOSTHOCTEH. DopMmysa yCIOBHON Janan e
Ka3aubuM
BEPOSTHOCTH
KOMIIOHEHTOM
10 ®dopmyra MOJIHON BEPOSATHOCTH
11 dopmyna baiteca. HezaBucumblie coObITHS
12 KomOuHaTOpHOE NPaBUIIO YMHOKEHHUS.
[lepectanoBku U pakTopra
13 Yucno coueranuii. Tpeyronapauk [lackans
14 dopmyna 6uHoma HeroToHa
KonTponbnas padora Nel: "I'padsl,
15 BEPOATHOCTH, MHOKECTBA,
KOMOMHaTOpHKa"
bunapHbIii ciy4aifHbIi ONBIT (MCHIBITAHUE),
16 ycriex u Heyaada. HezaBucumbie
ucnbiTanust. Ceprst He3aBUCHMBIX
WCTIBITAHUH J0 MEPBOTO yCIexa
17 Cepust HE3aBUCUMBIX UCTIBITAHUH J10
NIEPBOTO ycrexa
18 Cepust HE3aBUCHMBIX UCTIBITAHUI
bepnymu
19 CrydaiiHblii BBIOOP M3 KOHEYHOM
COBOKYITHOCTH
20 [IpakTudeckast paboTa ¢ HCIOIE30BaHHEM
ANIEKTPOHHBIX TAOJIHIL
21 Cnydaiinas BenuunHa. Pacnpenenenue pelieHue




BEpOATHOCTEN. /[narpamma pacnpeneneHus

3a1a4 ¢
Ka3auybuM
KOMIIOHEHTOM

22

Onepanuu HaJ Cly4ailHBIMUA BEJIMYMHAMH.
[Ipumepsl pactipenenenuii. bunapnas
Cly4aifHasi BeJIMYMHA

23

['eomeTpuyeckoe pacrpeaesicHue.
bunoMuanbHOE pacnpeneieHne

24

MaremaTrueckoe OKHIaHuE CIIydyaiHOU
BenMuuHBL. COBMECTHOE pacrpe/ielicHue
JBYX CITy4alHBIX BEJIMUUH

25

He3aBucumele ciyvaiiHble BEJIMUMHBI.
CBoliCTBa MATEMATHYECKOT'O OKHIAHMS.
MareMatuueckoe 0uaaHue OMHApHOMN
CIIy4allHOM BEJIMYMHBI

26

MarteMaTtuueckoe 0XKHIaHKe
TreOMETPHUECKOro M OMHOMHAILHOTO
pacnpeneneHui

27

Jlucniepcust U CTaHAapTHOE OTKJIIOHEHUE

28

Jucrniepcust OMHAPHOM CirydaitHOM
BeMuMHbL. CBOMCTBA AMCIIEpCUN

29

MaremaTtnueckoe 0XKMIaHUE POU3BEICHUS
U IUCTIEPCUS CYMMBbI HE3aBUCHMBIX
CIIy4aiiHbIX BEJIMYHH

30

Jucnepcust OMHOMHUATBHOTO
pacnpenenenus. [Ipaktuueckas pabota ¢
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIULL

31

Jlucniepcust U CTaHAAPTHOE OTKJIIOHEHUE

penieHue




reOMETPUYECKOr0 paclpeieeHusl. .
IIpaktudeckas paboTa ¢ UCIOJIB30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

3a1a4 ¢
Ka3auybuM
KOMIIOHEHTOM

32 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 1
Kontponbnast pabota Ne2: "VcnbiTanus
33 beprymmm. CiayJaiiHple BeTMYHHBI U 1
pacripeneneHus"
34 O00011IeHIE U CUCTEMATU3aIUs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoabHble

Bcero
padoTbI

DJIEKTPOHHBIE
uu@poBbIe
o0pa3oBaTejibHbIE

pecypcbl

Kazaumii
KOMIIOHEHT

HepasenctBo YeoOrimena. Teopema
YeoOrmmeBa. Teopema bepuymnn. 3akoH
OOJIBIITUX YHCETT

HepasenctBo YeObimena. Teopema
UYeonimena. Teopema bepaymum. 3akon
OOJIBIINUX YUCET

Hepagenctso YeObiea. Teopema
Yeb6rimena. Teopema bepnynnu. 3akon
OO0JBLINX YUCel

BBI00pOYHBIN METOJT MCCIICIOBAHMIA

HpaKTI/I‘-ICCKaSI paGOTa C UCITIOJIb30BaAHHUEM
JJICKTPOHHBIX Ta6J'II/II_[

['enepanbHasi COBOKYITHOCTb U CITy4alHast
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLIEHKa CPpeTHErO U
JUCIIEPCUN T€HEPAIBHON COBOKYITHOCTH €
MTOMOIIBbIO BEIOOPOYHBIX XapaKTEPUCTHK

pelieHue
3a71a4 C
Ka3auyblM
KOMIIOHEHTOM

['enepanbHasi COBOKYITHOCTb U ClTy4alHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrtepuctukamu. OLieHKa CPeTHETO U
JUCTIEPCUN TeHEePaIbHOM COBOKYITHOCTH C
MIOMOLIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OreHrBaHNE BEPOSITHOCTEH COOBITHI TTO

8
BEIOOpPKE
Cratuctnueckas runoresa. [Iposepka
9 MPOCTEUIINX TUIOTE3 C IOMOUIBIO CBOMCTB
W3YYECHHBIX pacrpeiesIeHUI
Craructuueckas runoresa. [Iposepka
10 MPOCTEUIIINX TUITOTE3 C TOMOIIBIO CBOMCTB
W3Y4YEHHBIX paclpeiesIeHuN
11 [IpakTryeckas paboTa ¢ UCIOIb30BAHHEM
AJIEKTPOHHBIX TAOJIHUIL
12 [Ipumeps! HENPEPBIBHBIX CIIYYailHBIX
BeI4HH. OyHKINS UIOTHOCTU BEPOATHOCTH
PaBHoMepHoe pacnpenenenue. [Ipumepsl
13 3a/1a4, MPUBOJISALINX K MOKA3aTeIbHOMY U K
HOPMaJIbHOMY pacIpeeaeHUsIM
14 @DyHKIHS IJIOTHOCTH BEPOSITHOCTH
[I0Ka3aTeIbHOTO paclpeesICHUs
15 @yHKIUS ITIOTHOCTU BEPOSITHOCTH
HOPMAaJIbHOTO paclpeesIeHus
pelieHne
[locnenoBaTeIbHOCTh OJIMHOYHBIX
16 He3aBUCUMBIX coObITH. [Ipumep 3amaun, St e
. Ka3auybuM
puBOJALIEH K pacupenenenuro [lyaccona
KOMIIOHEHTOM
17 [IpakTudeckast paboTa ¢ HCIOJIL30BaHHEM
AJIEKTPOHHBIX TAOJIHUI]
18 KoBapuanus aByx ciiydyallHbIX BEJIUYKH.
Koaddunument xoppensuun
19 CoBmecTHBIC HAOTIOIEHUS IBYX BEJIMUUH




20

Br16opounsiii KoapGUIuEeHT Koppensiuun

Paznuuue Mexny TMHEHHOW CBA3BIO U

21 MIPUYUHHO-CJIEACTBEHHOMN CBSA3BIO
22 Jluneiinas perpeccus
23 [IpakTrueckas paboTta ¢ UCIOIB30BAaHUEM
3JICKTPOHHBIX TaOJIHUIL
24 [IpencraBieHre JaHHBIX C TOMOIIBIO TAOIUI]
U JUarpaMmm, ONucaTeIbHas CTATUCTUKA
o5 OnbITHI C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHSIMH
26 Beruuciienue BeposaTHOCTEH COOBITHI C
npuMeHeHneM Gopmyi
Brruncnenue BeposiTHOCTEN COOBITUH C
97 MIPUMECHEHHEM T'paUIECKUX METOIOB:
KOOpJAMHATHAS TpsiMasi, IepeBo, AUarpaMma
Olinepa
pelieHue
28 CrnydaiiHble BETUYMHBI U PaCIIpeIeIICHUS Jatate
Ka3aybuM
KOMIIOHEHTOM
29 MareMatnueckoe 0OXUAaHUE CITy4aillHON
BEJIMYUHBI
30 MaremaTryecKoe 0KHIaHUE CITy4YaluHOU
BEJINYUHBI
31 KontponbHas padota: "BeposTHOCTh 1
cTaTucTuka"
32 Brrunciienue BeposaTHOCTEH COOBITHI €

npuMeHeHneM (opMyIl U rpapuyecKux




METOJIOB

Brrunciienue BeposaTHOCTEH COOBITHH €

33 npuMeHeHneM (GopMyIl U rpaduyecKkux 1
METOZIOB
CityyaliHble BEJIMYUHBI U PACTIPEICIICHHUS.
34 MareMaTnuecKkoe 0KUAAHUE CITydalHON 1
BEJIMYUHBI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHUS OCHOBHOI
NpoBepPsSieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeAHero 0o1ero 0opa3oBaHus
pe3yJbTara
6 Teopus BeposSTHOCTEH U CTATUCTHKA
6.1 UuTtath U CTPOUTH TAOIUIIBI U AHATPAMMBI
6.2 OnepupoBaTh  MOHATUSIMU:  cpefdHee  apudmeTnyeckoe, MeaHaHa,
' HauOoJIbIlIee, HAaMMEHbIIee 3HAaYCHHE, Pa3MaX MacCHBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATHUSMHU: CIy4alHBIM HKCIIEPUMEHT (OIBIT) U CllydyaliHOE
coObITHE, 3JEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXOM) CIIy4aiHOTO
6.3 OMbITa; HAXOAUTh BEPOSTHOCTH B OMNBITAX C PAaBHOBO3MOXKHBIMU
CIIy4aiflHBIMHM COOBITUSIMHU, HAXOAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITy4alHBIX SKCTIEPUMEHTaX
Haxonute u ¢dopmynupoBaTh COOBITHS: TepecedyeHue H OO0BbeITUHEHHE
6.4 JMAHHBIX COOBITHH, COOBITHE, TPOTUBOMOJIOKHOE HAHHOMY COOBITHIO;
' MOJIb30BAThCS JUarpamMmmamu Jisiepa U GopMyIIoi CIOKEHUSI BEPOITHOCTEH
MIPU PEIICHUN 33124
OnepupoBaTh NOHATUSIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJIUTh BEPOATHOCTU C MOMOUIBIO MpPaBUJIAa YMHOXKEHHUS, C TOMOUIbIO
JiepeBa CIy4aifHOTO OIbITa
6.6 [TpumeHsATh KOMOMHATOPHOE MTPABUJIO0 YMHOKEHUS TP PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSIMH: UCHBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpPHUs
6.7 UCTIBITAHUH, yCTIeX W HeyAaua; HaXOIUTh BEPOSITHOCTH COOBITUH B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JO0 TEPBOr0 ycrexa, HaXOAWThb BEPOSITHOCTH
cOOBITHH B cepuu UCTIBITaHN bepHysm
6.8 OnepupoBarh  NOHATHUSIMU:  ClIydailHasi  BEJIMYMHA,  paclpeiesieHue
' BEPOSITHOCTEM, TuarpaMma pacrnpeaeaeHus
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBbIE Pe3yJbTATHI OCBOEHUSI OCHOBHOM
NPoBePsAEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero o0o1ero 0opa3oBaHus
pe3yJibTara
5 Teopust BeposTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CIy4aliHOMN BEJIMYHHBIIO
' pacrpeaesneHuIo Wik C IOMOUIbIO JuarpaMm
5.2 OnepupoBaTb MNOHATHEM MaTEeMAaTHYECKOTO  OXHUAAHUSA, TMPUBOAUTH




IIpUMEPBI TOT0, KaK MPUMEHSAETCS MAaTEMaTUYECKOE OKUIAHUE CIIydalHON
BEJIMYMHBL, HAXOJWTh MaTEeMaTU4YECKOE  OKHUJIAHHE 110 JaHHOMY

pacupeieIeHUIO
5.3 Nmethb npencraBieHre o0 3aKOHE OOJIBITUX YUCET
5.4 NmeTs npeacraBieHrne 0 HOPMaJIbHOM PACIPENCICHUN




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBieHne JaHHBIX C MOMOIIBIO TabuI U quarpamm. Cpennee apupmMeTHyeckoe,
6.1 MeJMaHa, HauOoJIblllee ¥ HauMEHbIIee 3HAUYCHUsI, pa3Max, JUCIEPCUs U CTaHJIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnydaifHple SKCTIEPUMEHTHI (OTBITHI) U CIIy9aliHbIE COOBITHSI. DJIeMEHTapHBIE COOBITHS
6.2 (ucxomer). BeposTHOCTH ciydailHOTO COOBITHS. BiHM30CTH YacCTOTHIM BEPOSTHOCTH
' coObrtrid. CirydaifHbIE OMBITBI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU
6.3 Onepanuyu HaA COOBITHSIMH: TIEpecedeHue, OObEAUHEHHE, MPOTHUBOIOIOKHbBIE
' coObrtus. uarpammsl Diinepa. @opmyra cloKeHUsI BEPOATHOCTEH
6.4 VcnoBHass  BEpPOATHOCTb.  YMHOXEHHE  BEpOsATHOCTEH. JlepeBo  cirydaiiHOro
' skcriepuMenTa. Gopmyra MoHoi BeposiTHOCTH. HezaBucuMbIie cOOBITHS
6.5 KombOunaroprnoe mnpaBuno ymHoxeHus. IlepectanoBku wu dakropuan. Ywucio
' couetanuii. Tpeyronpauk [lackans. ®opmyna 6maoma HeroToHa
bunapHblil ciydaliHblii OnBIT (MCHBITAaHUE), yclex M Heynada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCHUMBIX HUCHBITAaHUM 10 1nepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHymnnu
6.7 Cnyuaiinas BenuuunHa. Pacmpenenenue BeposiTHOCTel. Jlmarpamma pacrnpenesieHus.
' [Tpumepsl pactpeneneHnii, B TOM YHCIIe TEOMETPUIECKOSH OMHOMHUATIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
S) Teopust BEpOATHOCTEN U CTATUCTHKA
UucioBble XapaKTEPUCTUKU CIIYYalHBIX BEJIMYMH: MaTeMaTHYECKOE OXKHUIaHHE,
JIUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHE. [Iprmepsl mprUMEHEeHUsT MaTeMaTH4eCKOro
51 0XKMJIaHMs, B TOM YHCIE B 3aJadaXx M3 IOBCEIHEBHOM XU3HHU. MaremaTtudeckoe
' OXKHMJIaHWE OWHAPHOM CiIydallHOM BeNWYMHBI. MaTeMaTH4YecKoe OXUIAHUE CYMMBbI
CIy4yalHBIX BEJIMUMH. MaTeMaTHYeCKOE OKUJAHUE U JUCTIEPCUSI TEOMETPUUYECKOTO U
OMHOMUABHOTO pacIpeIeIeHHA
5.9 3akoH OOJBIIMX YHCEN M €ro PoJib B Hayke, MpHUpoJe U oOmecTBe. BriOOpouHBIit
' METO/ MCCJIeIOBAHUM
5.3 IIpumepsl  HENpPEpBIBHBIX  CIy4alHbIX  BeduduuH. [loHATHE O  IUIOTHOCTH




pacnpenenenus. 3agauu, NPUBOIAIINE K HOPMAIbHOMY pactipeneneHuto. [lonarue o
HOpPMAaJIbHOM paclpeaeneHun




HHPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
NMPoBEPSIeMOr0 | OCHOBHOWH 00pa30BaTeJIbHON MPOrpaMMbl CPeIHEro o01ero
TpeOOBaHMS o0pa3oBaHus

Brnamenne Meromamm 10Ka3aTeNbCTB, aNTOPUTMAMH DPEUICHUS 337ad;
yMeHHe (QOpMYyJIUpOBaTh U ONEPUPOBATh TMOHATUSMU: OMNpENEICHHE,
aKCMOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, TPHU3HAK, OKA3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M NPOTUBOIOJIOXKHOE YTBEP)KIECHHE, NMPUBOAUTH NPUMEPHl U
KOHTPIIPUMCPBI, HCIIOJIB30BATh MCTO/J MaTeMaTU4ECKOU HHAYKIOHWH,
MMPOBOAUTDL JOKA3aTCIbHBIC PACCYXXKICHHUA IPpU PCIICHUN 3a/la4, OLICHUBATH
1 JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXKACHHUW; YMEHHE  OINEpPHpPOBATh
MOHSITUSIMHA: MHOKECTBO, TIOJMHOKECTBO, OMEpaIlii HaJ MHOKECTBAMU;
YMEHHE  UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar — Juis
OIMCAaHMS PEATHHBIX MPOIIECCOB U SIBJICHUH W MPHU PEIICHUM 33]1a4, B TOM
YHCJIe U3 IPYTUX y4EOHBIX MPEIMETOB; YMEHHUE ONEPUPOBAThH IMOHITHIMU:
rpad, CBsI3HBIN Tpad, 1epeBo, MUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
1 ONUCHIBATH T'padbl pa3IMUYHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh Tpadbl Mpu

pelieHuu 3a1a4

YMeHne onepupoBaTh MOHATHUSAMH: HATypajbHOE YHCIO, LEJN0e YHCIIO,
CTETICHb C IEJIBIM TTOKa3aTelieM, KOPEHb HATypaJIbHON CTEIEeHH, CTENEHD C
palluOHAJIBHBIM TI0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIeM,
jJorapuM dYHCIA, CHHYC, KOCHUHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIHA,
OCTAaTOK IO MOMYJI0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOKECTBAa HATypalbHBIX, LEJbIX, PAalUOHAIBHBIX, JACHCTBUTEIHHBIX
2 qrcell; yMEHHE UCTIOIb30BaTh MPU3HAKU JETMMOCTH, HANMEHBIIUN 001Iuit
JICIUTENIb W HAWMEHbIee o0Ilee KpaTHoe, ajiropuT™M EBkimaa mpu
peIlIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM TO3HIIMOHHBIMUA CHCTEMaMHU
CUHMCJICHUS; YMEHHE BHITIOHATH BBIYUCIICHUE 3HAUYCHHUI U TIpe0oOpa3oBaHUs
BBIPDOKEHHUN CO CTENEHsSMH M JjorapudmaMu, mpeodpa3oBaHus IPOOHO-
palroOHAJIBHBIX BBIP a)I(eHPlﬁ; YMCHHC ONCprUpoOBaThH IIOHATUAMMN.

noCJICa0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaFI nmporpeccusda, TrcoMETpUUICCKasA




mporpeccusi, OECKOHEYHO YOBIBAIONIAs TeOMETpHUUYECKasi IPOTPECCHs;
yMEHUE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATHSIMU: KOMIUIEKCHOE
YUCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb M apryMEeHT
KOMIUIGKCHOTO ~ 4mciia, (GopMa  3amucH  KOMIUICKCHBIX — YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); yMeTh
MPOU3BOIUTH apuMeTHUecKue JEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSIMMU:  MaTpumia 2X2 u  3%3, omnpeneauTellb  MaTpUIIbl,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MNOHATUSAMU: palUOHAIbHBIC, HpPpAlMOHAIbHbBIE,
MoKa3aTejbHble, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUS M HEPABEHCTBA, MX CHCTEMBI, YMEHHE OIEPHUPOBATH
MOHSTUSIMM: TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHECHUHM M HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pelaTb YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBbI C IIOMOLIBIO pPa3JIMYHBIX IPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C TMapaMeTpoM; MPUMEHSITh
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBI ISl PEUICHUS MaTeMaTHYECKUX

3ala4 U 3a1a4 U3 pa3JIMIHbIX obmnacreit HAaYyKU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh HOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKLHUH,
HNEPUOIMYHOCTh (PYHKIMM, OTPaHMYEHHOCTb (DYHKIMM, MOHOTOHHOCTH
byHKIMH, KCTpeMyM (DYHKIMH, HauOoONbIlIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIIMKM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
byHKIMYU, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
¢u3nvecknii CMBICT TPOM3BOAHOHM, TEepBOOOpa3Has, ONpeaeHEHHbIHI
MHTETpaj, YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH, yMEHHE
BBIUUCIIATh  MPOU3BONHBIE  CYMMBI, IPOU3BEICHHSA, YAacCTHOTO U
KOMIIO3UIIMN (YHKLIWN, HAaXOAWUTh YpaBHEHHME KacaTelIbHOM K rpaduky
(GyHKUIMY; yMEHHME HaXOIUTh IPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
YMEHHE MHCIIONb30BaTh MPOU3BOJHYIO JUIS HCCIEAOBAaHUS (DYyHKIMH,
HaXOJWUTh HauOONBIINE W HAaUMEHbIINE 3HA4YEHUS (YHKIUHA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHalu3a; MPUMEHATh MPOU3BOJAHYIO JUII HAXOXKJICHHsS HaWIydlIero
pelieHsl B MPUKIAAHBIX, B TOM 4YHCJIE COLMAIbHO-3KOHOMHUYECKUX U

(bU3UYECKUX 3a/1avax; HaXOIWUTh TUIOMIAAA U 00BEMBI (PUTYpP C TTOMOIIBIO




HHTCrpajia; MpUBOAUTE HNPHUMEPBI MATCMATHUYCCKOroO MOACIIMPOBAHUA C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKLUS,
KoMIO3uus (pyHKOUHA, JIuHeWHas (QyHKOMs, KBaapaTuyHas (QyHKLUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUUECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIMH, MOKa3aTeslbHAs U
norapupmuyueckass (YHKLIHUH; YMEHHE CTPOUTh TpadUKud H3YyYEHHBIX
b yHKIHIA, BBIMIOJNHATh  mpeoOpa3oBaHusi  rpadukoB  (QyHKUIHH,
UCIIONIB30BaTh IPadUKH Ui M3Y4YEHHs MPOIECCOB M 3aBUCHUMOCTEH, NpU
peUIeHnH 3a7ad U3 APYrux y4eOHBIX NMPEeIMETOB M 33had U3 peajbHOU
KU3HU; BBIp@XaTh (OPMYyJIaMH 3aBUCUMOCTH MEXAY BEIHYMHAMU,
WCIIONIh30BaTh CBOMCTBA M rpaduku (GYHKIWUN IS PEIICHHUS ypaBHCHHH,
HEpaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJadyM pa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
NPOICHTHL, JIOJIM ¥ YacTH, HA ABIDKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJOTH, 33/1a4l U3 00JacTH yMpaBICHUS JUYHBIMA M CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, ypaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbI IO YCIIOBUIO 3aJayd, HUCCJEN0BaTh IOJYyYEHHOE pEIIeHUE U
OLICHHMBATh MPaBAOMOJO0HOCTh pE3YyIbTaTOB; YMEHHE MOJEIHPOBATH
peanbHble CUTYallMM Ha S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4y, UCCIIEI0BAThH
MOCTPOCHHbIE ~ MOJENM C  HUCIOJb30BAaHMEM  ammapata  ainreOpsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3YyJIbTaT

YMeHne onepupoBaTh MOHATHUAMHU: CpeaHee apupMEeTHYecKoe, MeauaHa,
HanOoIpIlIee W HAMMEHBIIIEee 3HAUCHUS, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
MHpOpPMaIKIO, PEJCTABICHHYIO B Ta0NIMIIaX, HA JUarpaMMmax, rpadukax,
OTPaXKAIOIIYI0 CBOWMCTBA pealbHBIX MPOLIECCOB U SBICHUM; MPEICTABIATh
MHpOpPMALMIO C TOMOLIbI0 TabJWI] M JAMarpaMM; HCCIEIOBaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUuuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpaMueCKH UCCIEI0BATh COBMECTHBIC

Ha6JIIOI[CHI/I$[ C IIOMOIIBIO JHUAr'paMM paCcCCUBAaHUA U JIMHEHHOM perpeccuun

YMeHHne omnepupoBaTh MOHATHSAMH: CIy4YalHBI ONBIT W CIIydailHOE

cOOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHUS; YMEHHE BBIYHCISTH




BEPOATHOCTh C HCIOJB30BaHUEM TIpadUuecKUX METOJO0B; NPUMEHSITh
(bOopMyNBI CIOKEHUS W YMHOXXEHHSI BEPOSTHOCTEH, (HopMyiy IOIHOM
BEpOATHOCTH, GopMyny bepHymin, komOuHaTOpHBIE (AKTBI U (OPMYIIBI;
OLICHHMBAaTh BEPOSITHOCTU peEalbHBIX COOBITUH; YMEHUE OIEpPUpPOBATh
MNOHATUSMM: ClIy4aiiHas BEJIMYMHA, pACHpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHUJAHWE, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CllyyailHO  BENMYMHBI, (DYHKUMU pacupelefieHHs W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOTO PacCHpPEEICHUN; YMEHUE
UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHui AJis pelleHus 3aaad;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIMX YHCEN, METO/bl BEIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TMPHUBOAUTH MpPHUMEPbl MPOSABICHHUS 3aKOHA
OONBUIMX 4YHMCET B INPUPOIHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
ONEpPUPOBATh MOHATUSAMH: COYETAHUE, IEPECTAHOBKA, YHUCIO COYETAHHUH,
YUCJIO  TEepecTaHOBOK; OuHOM  HplOTOHA; yMeHHME  NPUMEHSTh
KOMOMHATOpHbIE (DAaKThl U PACCYXKACHMsS JJI pelleHHs 3ajad; OLEeHHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, HpsiMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUNHA YIJIa, IUNIOCKUI yroj, AByrpaHHbIN
yroJi, TpEXTPaHHBIM Yroj, CKPEeIIMBAIOIIUECs MpsIMble, MapauieIbHOCTh U
NEPIEeHIUKYIIPHOCTh TPAMBIX W TUIOCKOCTEH, Yroid MEXOy MpSIMbBIMHU,
YroJl MeXAy TMpSAMONH M TIJIOCKOCTBIO, Yrol MEXIY IJIOCKOCTSMH,
paccTossHHE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE MEXAy MPSMBIMU,
paccTosiHUE MEXAY IJIOCKOCTSMHU; YMEHUE MCIONb30BaTh NMPU pPEUICHUU
3a/a4 U3y4yeHHbIe (DAKThl U TEOPEMBl MJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepsl OOBEKTOB OKpPYXKAIOILEr0 MHpa; CTPOUTh MaTeMaTHYecKue
MOJIENIM C TOMOUIbI0 T€OMETPUYECKUX NOHATUH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATUSAMU: IUIOIAAbL (GUTYpBl, 00BEM (QUTYpHI,
MHOT'OI'PAaHHHK, IMPAaBUIbHBII MHOTOTPAHHUK, CEYCHHE MHOI'OTPaHHHKA,
KyO, mapajenenunes, Opu3Ma, OHpamMuiaa, (urypa M IMOBEPXHOCTb
BpallleHHus, UWIMHApP, KOHYC, map, cdepa, miomans chepsl, IUIOmAab
MOBEPXHOCTH THPAMUABI, MPU3MBI, KOHYycCa, LWIMHApA, O0BEM KyOa,
HPSMOYTOJBHOTO Tapaulesienuiea, NUPaMUAbl, HPU3MBbI, LWIMHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHHsS KOHyca M IMIMHIPA,

napaji€JIbHbIC OCH HJIKM OCHOBAHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacamomasica cdeppl, LUWIMHIpa, KOHyCa; YMEHHE CTPOUTh CEUYECHHE
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIBHO
(dbopmMynHupoBaTh ONpeAeTeHs N3y4aeMbIX (Uryp, BBIIBUTATh TUIIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh MX; YMEHHE NPOBOAUTH Kiaccuukauuoo Quryp 1mo
pa3UYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

IMOCTPOCHUA
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YMeHrne onepupoBaTh TOHSATHSMH: JIBIDKCHHE B MPOCTPAHCTBE,
napajuieNbHbIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe TOMOOMs, TMMOA00HBIE (GUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W TOAO0OHBIE (UTYpPHl, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYECKUE OTHOIICHHS TIPU
pelICHNH 3aJa4; HAXOAWUTh TEOMETPUYECKHE BEIMYMHBI ([UIMHA, YTrod,
oAb, 00BEM) IPU PEUICHUH 3334 U3 JIPYTUX YUIEOHBIX MPEIMETOB H
U3 peasbHON KM3HHM;, YMEHHE BBIUHCIATH T'€OMETPUYECKHE BEITHMYUHBI
(MHa, yroj, IUIOMIAJb, OO0BEM, IUIOUIA[b MOBEPXHOCTH), HCHOJB3YS
U3y4eHHbIE (OPMYNIBI MU METOJbl, B TOM YHUCIIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IMJIMHApA, TUIOMAas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUIeNieNuIe/la, MHPAMUIbI, MPU3MBI, IHIHHIPA,

KOHYCa, [I1apa; yMeHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTyp
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YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCJIO, pa3lIoKeHHWE BEKTOpa Mo Oasucy,
CKaJIIPHOE TMPOW3BEJCHNUE, BEKTOPHOE TIPOW3BEICHHE, Yrol MEeXIy
BEKTOPAMH, YMEHHE WCIIOIh30BaTh BEKTOPHBIM M KOOPJAMHATHBIA METO/T

JUTS PEIICHHsI TEOMETPHUUECKUX 33/1a4 U 3a]a4 JPYruX y4eOHBIX MPEIMETOB

13

VYmMmenue BLI6I/IpaTI> NOAXOISAIIHUN METOI JJIs pelicHud 3aaa4i; MIOHNUMaHNC
SHAYUMOCTH MATCMATUKHU B HU3YUYCHUU TIPHUPOAHBIX U O6H.[€CTB€HHLIX
nmponeccos u HBHCHHﬁ; YMCHHE paCIIO3HABATH TIIPOSABJIICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC MMPUBOAUTH IIPUMEPBI MATEMATUICCKUX

OTKPBITUH POCCUMCKON 1 MUPOBON MaTEMaTUYECKOU HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uucna v BBIYUCICHHS

11 HarypanbHble u nienslie uncia. [lpuzHaku AeTMMOCTH LENbIX YHUCe

12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOH, TPOIICHTHI,
' OeCKOHEUHBIE TIEPHOUYECKUE IPOOH

13 ApudmeTrueckuil KOpeHb HaTypaJibHOH cTeneHu. JlelcTBus ¢ apupmMeTHUeCKUMU
' KOPHSIMH HaTypaJlbHOMN CTETIEHU

14 Crenens ¢ nenbiM nokasareneM. CTENeHb ¢ paliMOHaIbHbIM IOKa3aTeseM. CBONCTBa
' CTENEeHU

15 CuHyCc, KOCMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. /lecaTudynble U HATYpaJIbHBIE JOTApUPMbI

HevictBurenbHple  4Yucia. ApudmeTudyeckue omnepandd ¢ JIeHCTBUTEIBHBIMU
1.7 yucnamMu. [IpuOiamkEHHble BRIUMUCICHHUS, IPaBUiia OKPYTJICHUs, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3oBaHue BhIPAKCHHUI

1.9 KommiekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lensie u poOHO-palMOHATBHBIC YPABHEHUS

2.2 HppanunoHanabHble ypaBHEHMS

2.3 Tpuronomerpuyeckue ypaBHEHUS

2.4 [Toka3arenbHble U JIorapupMUIecKre ypaBHEHUS

2.5 Llenbie u 1poOHO-palIOHANIEHBIC HEPABEHCTBA

2.6 HpparmoHaabHbIe HEPAaBSHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMUUECKHE HEPABEHCTBA

2.8 TpuroHoMmerpudeckre HepaBEeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB

210 VYpaBHeHwusl, HEPABEHCTBA M CHCTEMBI C TTApAMETPAMHK

211 Marpuua cucteMsl TMHEHHBIX ypaBHEeHHNA. OnpenenuTenab MaTpUIIbI
3 OyHkuuu U rpaduku




Oyukuus, crnocoObl 3ananus QyHkuuu. ['padux dynkuuu. B3aumHO oOpatHbIE

3 ¢byukuy. YétHple u Heu€THbIe QyHkumu. [leproanueckue GpyHkumn
OO6usacth ompeneNneHuss W MHOXKECTBO 3HadeHu QyHkuumu. Hynmum ¢yHkmun.
39 [IpoMexXyTKM  3HAaKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl U MUHUMYMBI (QyHKUuu. HambGonbliee M HauMeHblIee 3HaYeHUE
(GYHKLIMHU HAa IPOMEXYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJdbIM IoKa3zatesneM. EE€ cBoiicTBa u
' rpacduk. CBoiicTBa u rpaduk KOpHs N-OU CTEHEHH
3.4 Tpuronomerpuueckre QyHKIHMU, UX CBONCTBA U rpapuKu
3.5 [Toka3arenbHas u norapudmMuueckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku pa3peiBa. AcuMnToThl rpadukoB (ynkuit. CsoiicTBa  (QyHKIHMH,
' HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apugmerrnueckas 1 reoMmeTpudeckas nmporpeccun. @opmyina CI0XHBIX MPOLEHTOB
4 Hauana maTemMaTnueckoro aHainsa
4.1 [TpousBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKLINN
[IlpumeHeHrne MPOU3BOJHOM K HCCIIEOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpa3znas. Uuterpan
5 MHosxecTBa U JIOTHKA
5.1 MHuo>xecTBO, onepaiui HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OmnucarenbHas CTAaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsimMble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena 1 MOBEPXHOCTH BPALLIEHUS
7.5 Koopaunats! 1 BEKTOpPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Maremaruka. Anredpa 1 Hayaia MaTeMaTH4ecKoro aHanusa; 10 kiacc.
yrayoneHHoe ooyuenue Mepsnsik A.I'., Homuposckuii [[.A., [TonsikoB B.M.; ox
penaknueit [Togonbckoro B.E. O01iecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO
M3 narensckmii nentp «BEHTAHA-I'PA®y; AkiinonepHoe o0I1ecTBO
«M3marensctBo «lIpocBemenue»

* Maremaruka. Anredpa 1 Hayana MaTeMaTHYeCKoro aHanusa; 11 kiacc.
yrayoseHHoe ooyuenue Mepsnsik A.I'., Homuposckuii [[.A., [TonsikoB B.M.; ox
penakmueit [Togonbckoro B.E. O61ecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
M3 narensckmii nentp «BEHTAHA-I'PA®y; AkiinonepHoe o011ecTBO

«M3marensctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU

HUHTEPHET






