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IMNOACHUTEJIBHASA 3AIIMCKA

VYueOHsii kypc «BeposTHOCTP M CcTaTUCTUKa» YrIayOJIEHHOTO YPOBHS
ABIIETCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpEHEro 00IIero oopasoBaHusi. Y4eOHbIA Kypc
npeaHa3HavyeH il OpMUPOBAHUS Y 00yHAIOUIUXCSl CTATUCTUYECKON KYJIbTYPhI U
NOHUMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYCHHUS CIIyYalHbIX COOBITHM, BEIWYMH U mporeccoB. [Ipu u3ydueHuu Kypca
oOoramjaroTcsi MPEACTaBICHUs OOyYaloIIMXCS O METoJax MCCIeA0BaHUs
U3MEHUMBOIO MHpPA, pPa3BUBAETCA IOHMMAaHWE 3HAYMMOCTA M  OOIIHOCTH
MaTeMaTHYECKUX METOJOB INO3HAHUS KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepxanne y4eOHOrO Kypca HAmpaBlIeHO Ha 3aKpeIUICHHe 3HAHUH,
NOJyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIEero oopazoBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBSA3AX MEXKIY
HUMH Ha BaXXHBIX NPHUMEpPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0ydarommxcsi 10JKHO chOPMUPOBATHCSA MPEICTABICHUE O
Haunbosee yrnoTpeOUTEeNbHbIX U OOIIMX MATEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIsT  ONMHCAHWS  AHTPOIIOMETPUYECKUX W JleMorpauueckux  BEIUYHH,
NOTPENIHOCTE B pa3zlMyHbIE pOJa H3MEPEHMSIX, UIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MTPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBisIeTCS 0a30i JJIT OCBOCHHS BEpPOSTHOCTHO-
CTaTHUCTUYECKUX METO/I0B, HEOOXOAMMBIX CIIEHUANINCTaM HE TOJBKO MHKEHEPHBIX
CIIELMAIBHOCTEN, HO TAaKXE€ COLMAJIbHBIX M ICUXOJOTHYECKUX, IOCKOIBKY
COBpPEMEHHbBIE OOILIECTBEHHbIE HAYKHU B 3HAUMTEJIbHOM MEpe MCHOJb3YIOT armapar
aHanu3a OoNbIIMX JaHHBIX. LleHTpanbHYH0 YacTh Y4YEOHOro Kypca 3aHUMAeT
oOCyXJIeHHe 3aKoHa OOJIbIIMX Yucel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIHI,
UMEIOIIET0 MAaTEMaTHYECKYI0 (POpMalIN3alIUIO.

B cooTBercTBUMM ¢ YyKa3aHHBIMU LIEJISIMH B CTPYKType YyueOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YIrIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
conepkatenbHble TUHUN: «CiayyaiiHble cOOBITHS M BeposTHOCTU» U «CiydyaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

[ToMuMO OCHOBHBIX JIMHUW B Y4YEOHBIH KypC BKIJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOpPUH MHOXKECTB, HEOOXOAUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepualia JaHHOTO Yy4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Copepxanne nuHuu «CiydaiiHble COOBITHSIT U BEpPOSTHOCTH»  CIIYKHT
OCHOBOW 1711 (popMUpOBaHUS TPEACTABICHUN O paclpeeieHuH BEpOSITHOCTEN
MEK1y 3HAUCHUSIMU CIIyYalHbIX BEJIMYUH. BakHYy10 4acTh B 3TOU COAEpKATEIBHOU
JIMHUY 3aHUMAET U3yYEHHUE TEOMETPUUYECKOI0 U OMHOMHUAIBHOIO paclpeesieHu u



3HAKOMCTBO C WX HENPEPBHIBHBIMU aHAJIOTaMHM — IOKa3aTEIbHBIM M HOPMAJIbHBIM
pacnpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU U
pacrpefieieHusIMM, aKIEHTUPYIOT BHUMAHUE OOYYaIOIIMXCS HAa OINUCAHUU W
W3YYCHUU CIyYalHBIX SBJICHUN C MOMOINBIO HETPEpBhIBHBIX (PyHKIUH. OCHOBHOE
BHHMAaHUE YAENSIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PacipeacICHUSIM.

B ydebGHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE HU3YyUYCHHE CBS3H
MEXIy CIydyalHbIMM BEJIMYMHAMU U OINUCAHUE JTOM CBS3U C TOMOIIBIO
kodhdummeHTa KOppensiuu M €ro BBIOOPOYHOTO aHajgora. T DJIEMEHTHI
COJIEpKaHMS Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCEeMBaHU, U3yUEHHYIO Ha YPOBHE
OCHOBHOTr'0 0011ero 00pa3oBaHHsi, © BO MHOTOM OIUPAIOTCS Ha CBEACHUS W3
KYypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH  »2meMeHT  coAepKaHWs, KOTOpPbIA  Mpeajaraercss  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEJI0BATEIbHOCTh CIy4YalHbIX HE3aBUCHUMBIX
COOBITHH, HACTYMAIONIUX B €IMHUIY BpeMeHU. O3HAKOMJIEHUE C pacipeneeHueM
BEPOSITHOCTEW KOJIMYECTBA TAaKUX COOBITUA HOCUT pPAa3BUBAIONIMN XapakTep u
SIBJISIETCS aKTYaJIbHBbIM ISl OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOMIUX Ha YYCOHBIC
CIICLIMAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TICUXOJIOTHEH U
yIpaBJICHUEM.

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



COJEPXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbIil rpad, myTu B rpade: uukibl U nenu. CreneHs (BaleHTHOCTD)
BepuuHbl. ['padsl Ha miockocTH. [lepeBbs.

CrydaifHple SKCTICEPUMEHTHI (OTIBITHI) U CITyYalHbIE COOBITHSA. DIEeMEHTApHbIE
coObITUs (MCx0/bl). BeposTHOCTH ciiydaltHOTO COOBITHSA. BIHM30CTh 4YacTOTHI U
BeposITHOCTU ~ coObiTuil.  Cily4aiiHble  ONBITBI € PaBHOBO3MOKHBIMU
3JIEeMEHTapHBIMU COOBITUSIMHU.

Onepauuu HaJ COOBITUSIMU: TIEpECEUEHUE, 00BEAUHEHNUE, TPOTUBOMOJIOKHBIE
coObrTus. Jlnarpammel Ditnepa. @opMyina COKEHHSI BEPOITHOCTEH.

VYciioBHass BEPOSITHOCThb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO CiydarlHOro
skcniepuMmenTa. Popmysia nonHou BepostHocTH. Dopmyna baiieca. HeszaBucumeblie
COOBITHSI.

bunapHbI ciy4ailHblid ONBIT (MCOBITAHKE), YerieX U Heyaada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN 10 mepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranmit. TpeyroapHuk Ilackams. ®opmyna OuHOMA
Herorona.

Cepusi He3zaBUCUMBIX HcnblTaHuld bepHymnu. CiydailHelid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaiinas BenunuunHa. Pacnpenenenne  BeposiTHocTed.  J{umarpamma
pacnpenenenud. Onepanuu HaJ ClydallHbIMU BeIuyuHaMK. buHapHas cityyaiiHas
BesmuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TIEOMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMeCTHOE paclpefeneHie JByX CilydalHbIX BenuduH. HesaBucumeble
Cly4yailHble BEJIIMYMHbL.MaTeMaTHYeCKOe OXUAAHUE CIYyYalHOW BEJIIMYHUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremaTHUecKoe OXHAAaHHE OWHApPHOW CiaydalHON
BEJIIMYMHBI. MaremMaTndyeckoe OXHUJAHUE CYMMBbl  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe OKHJIaHUE r€OMETPUYECKOTO " OMHOMUAIBHOTO
pacIpeecHUM.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHEHWE  CIYYaWHOM  BEIIMYUHBI
(pactupenenenus). Jlucnepcus OMHaApHOM ciydyailHON BelnM4nHBL. MaTeMaTudeckoe
0XXKUJAHHE TMPOU3BEACHUA M JHUCHEPCHUs] CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpeneneHud. Jucnepcus MW CTaHAAPTHOE OTKIOHEHUE TE€OMETPUYECKOTO
pacrnpeneneHus.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Je€Ha  POCCHMCKOro  0OIlecTBa,  MpEJICTaBIE€HUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
OpoLeayp TPakKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHA ¥ Ha3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMIEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUHCKOW 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:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3nUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
UHTEpecax 3/10pOBOT0 U 0e301acHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATETLHOCTHIO;

6) TPy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peain30oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO H



CcaMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABIECHHOCTH;

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TIOHUMAHUEC BIIASHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKHUX 3HAHWN IS pelnieHus 3agady B 00JacTu
OKpYXarUed Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXKHBIX
MOCJIEICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTU4eCKOM HayKdh Kak c]epbl 4enoBEYECKOW AesTeNbHOCTH, JTAmnoB €&
pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBMUA:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKKM MATEMAaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBAHMS /711 0000IICHHS ¥ CPAaBHEHH S, KPUTEPUU ITPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opmMyIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKICHUSAX, MpEIjIaratb KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYU;

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

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbl€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CMoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyuE€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0OBEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
NPOBENEHHOTO  HAOMIONECHMS, WCCICNOBAaHUS, OIICHHBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BBIABUTAThH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIUTH MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PEUICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PaA3JIMYHBIX BHUAOB U
dbopM mIpeACTaBICHNS;

CTPYKTYpUPOBaTh MHGOPMAIIHMIO, MPEACTABIATh €€ B Pa3IUYHbIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBaAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYIIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeJAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS 1O XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMHM JPYTHX Y4YaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO IO3UIIMHM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/ad
MIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMBIX JEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

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

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IIECIU U YCIOBUSAM, OOBSICHITH IPHYUHBI
TOCTIKCHUS VI HEIOCTHIKCHUS PE3YJIhbTaTOB JICITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUAYAIbHON
paboThl TpHM pEHICHWH YYEOHBIX 3a7ad, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPabOTHI, pacHpenensTh
BUIBI PabOT, JIOTOBApUBATHCS, OOCYXAAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» H HWHBIE), BBIIOJHATH CBOI YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU UWICHAMH KOMAaH[bI, OIICHUBATH
KauyecTBO CBOET0 BKJaJa B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HayqUTCS:

cBOOOJHO OMEepUpOBaTh MOHATUSAMU: Tpad, mmockuil rpad, cBA3HBINA rpad,
nyTh B Tpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JACPEBO CIy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATh MOHATUSIMH: CIy4YailHbI SKCHEPUMEHT (OIBIT),
ClIy4ailHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN UCXO.M)
CIy4allHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHIMU;

HaXOJuTh U (popMyIIHpOBaTh COOBITHS: MepecedeHre, O0beAMHEHUE AAHHBIX
cOOBbITUH, COOBITHE, MPOTHBOINOJIOKHOE JAHHOMY, HCIOJIb30BaTh JIUArpaMMbl
Dilsiepa, KOOPAMHATHYIO MPSAMYIO JIJIsi PEIICHUsI 3a/1ad, MO0JIb30BaThCsl (HOpMYIIon
CJIOKEHUSI BEPOSTHOCTEH 711 BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;



OIIEPUPOBATh  IOHATHUIAMMU: YCIOBHAs  BEPOATHOCTb,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYallHOTO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOLIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4aifHOTO OTbITa, HMCMIOJb30BaTh (HOPMYIy MOJHOW BEPOSATHOCTH, (HOPMYITY
Baiteca mpu pemiennn 3a1a4, onpeaeisaTh HE3aBUCUMOCTh COOBITHI TIO hOopMyJie U
110 OpraHU3alUU CIyYailHOTO HKCIEPUMEHTA;

OPUMEHSATh M3yYECHHbIE KOMOWMHATOpHBIE (OPMYJbl JJisi MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOI'O OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  ONEPUPOBATH TOHATUSMHU: OWHAPHBIA  CIyYalHBIA  OIBIT
(ucripiTaHue), ycrex W HeyJlaya, He3aBUCHMbIC HCIIBITAHUS, CepUsl HUCIIBbITAaHUH,
HAXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUWA 10 MEPBOrO yclexa, B
Cepuu UCHbITaHUM BepHyin, B OMbITE, CBA3aHHOM CO CIy4YailHbIM BHIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CcBOOOJIHO ONEpUpPOBATh MOHATUAMMU: CIydyaiiHas BEIMYMHA, pacIpelesieHHe
BEPOSITHOCTEH, JAMarpamMma pacrpejiesieHusi, OuHapHas clydailHas BeJIMYMHA,
reoOMeTpUYeCcKoe, ONHOMHUAIILHOE PACTIPE/IEIICHHE;

ONEPUPOBATh TMOHATUSMM: COBMECTHOE PACHPENEIICHHE [BYX CIIy4YalHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEENICHUs JIBYX CIIy4alHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHHUS KaXXI0M BEIUYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBbIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OKUIAHUS CIyYaillHOW BEJIMUYMHBI (pacupeneiaeHus), IpUMEHITh
CBOMCTBA MAaTEMaTUYECKOTO OXWAAHUA IIpU pPEIICHWM 3aJ1ad, BBIYUCIATH
MaTeMaTHUYeCKoe OKuJaHue OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpeiesieHui;
CBOOOJTHO OINEpPUPOBATh TMOHATHUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIly4alHOU BEJIWYMUHBI, IIPUMEHATH CBOWCTBA IUCIEPCUU CIIyYAWHOU BEIWYHHBI
(pactipeiesieHHs) MU PELIEHUU 3a/ad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 U OMHOMHAIIBHOTO PaCIpeICICHHIA.

K xoniry 11 kiaacca oOyvaromuics HayYUuTCs:

BBIYHCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTHUKN TE€HEPabHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, NTOJIb3YSCh N3YYEHHBIMU PACIIPEACICHUSIMY,

NPUBOAUTh  TNPUMEPHl  3a/Jad, MPUBOIAIIMX K  MOKa3aTeJIbHOMY
pacmpeneneHno, 3ajaad, MPUBOJAIIMX K HOPMAJIBHOMY  pacCIpeleTCHHUIO.
OnepupoBarh MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpeneneHus, QyHKIUs INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO PACIIPEIEIICHMS,
(YHKIMS IUIOTHOCTH M CBOWCTBA HOPMAJBHOTO PpacCIpeleleHUs ;0lpenesaTh
KOA(pPUIIMEHT TMHEHHON KOPPENSIIUHU, BHIOOPOUHBIN KO PUITUESHT KOPPEAIIUHN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaumeHnoBanue pa3uesioB
n/m | W TeM NPorpamMmmbl

KoanuyecTBO 4acos

Bcero

KonTtpoibHble
padoThbI

IIpakTuyeckue
padoThbI

DJIeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

1 DnemMeHTHl TeopuH rpados

CrnyualiHble OTBITHI,
2 CIIy4aifHbIE COOBITUS U
BEPOSTHOCTH COOBITHI

Onepanuu Haj
MHOXECTBAMU U
coObrTusIMu. ClioKeHHE U

VYcnoBHas BEPOSATHOCTD.
Hesasucumelie coObITHS

YMHOKEHHUE BEPOATHOCTEH.

ONEeMEHTHI
KOMOWHATOPUKH

Cepuu nociea0BaTEIbHBIX
ucnblTanuil. Mcnibitanus

5 bepnynnu. CiyyaiiHblid
BBIOOD M3 KOHEUHOU
COBOKYITHOCTH

CiyyaiiHble BEJIMYUHBI

pacrmpeneneHus

14

OBILEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

34




INIOYPOYHOE INIAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

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

Crenenb (BaJIGHTHOCTB)
BepmuHbL. [1yTh B rpade.
Ileny v MUK,
CrapToBasi TMarHOCTHKA.

I'pads! Ha mIOCKOCTH.
HepeBo ciyyaitHOTro
IKCTIEPUMEHTA

Crnyualinble
9KCIIEPUMEHTHI (OTIBITHI)
U CITydaiiHbIe COOBITHSI.
DIeMEeHTapHbIE COOBITHS
(ucxo/ibl)

BepositHoCcTh
CJIy4aifHOT'O COOBITHSL.
BepositHOCTH COOBITHI B
OIbITax C
PaBHOBO3MOKHBIMH
3JIeMEHTapHbIMU




COOBITUAMU

BepostHOCTB
CIIy9aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOKHBIMH
3JIeMEHTapHBIMU
COOBITUSIMH

[Iepeceuenmue,
00beTMHEHNE MHOYKECTB
1 COOBITHA,
MIPOTHUBOIIOIOKHBIE
coObITHsI. DopMyna
CJIO’KEHHUS BEPOSTHOCTEH

VYcnoBHas BEPOSATHOCTD.
YMHOXEHUE
BeposATHOCcTe. Dopmynia
YCJIIOBHOW BEPOSTHOCTH

VYcnoBHas BEPOSTHOCTD.
YMHOXEHUE
BeposATHOCTE. Dopmyia
YCJIOBHOM BEPOATHOCTH

10

®dopmyIa noJIHON
BEPOSITHOCTH

11

®opmyina baiieca.
He3zaBucumslie coObITHA

12

KomMOunaropnoe
MIPABUJIO YMHOKEHUSI.
IlepectaHoBKH 1




dakropuan

13

Yucao coueTaHUi.
Tpeyronsuuk Iackans

14

®dopmyna OuHOMA
Hprorona

15

KonTponbnas padora
Nel: "I'padsml,
BEPOSITHOCTH,
MHO>KECTBa,
KOMOWHaTopuKa'

16

bunapusIii ciydaliHbIN
OTBIT (UCIIBITAHUE),
yCIEX U HEyJaya.
HezaBucumeble
ucnsitanus. Cepus
HE3aBUCHUMBIX
WCIIBITAHUH 710 IIEPBOTO
ycrexa

17

Cepust HE3aBUCUMBIX
UCTIBITAHUH JI0 TIEPBOTO
ycrexa

18

Cepus HE3aBUCUMBIX
ucnblTaHui bepHyu

19

Cryyaiinblif BEIOOp U3
KOHEYHOU COBOKYITHOCTH

20

[TpakTiueckas pabota ¢
HCIIONIb30BaHUEM
AIEKTPOHHBIX TAOJIHII




21

CrnyyaitHasi BeTU4HHA.
Pacnpenenenue
BEPOSATHOCTEM.
Jnarpamma
pacrnpeneneHus

22

Omneparuu Haf
CIIy4YailHbIMU
BennuuHamu. [Tpumepst
pacupeaeneHui.
bunapnas ciyyainas
BEJIMYMHA

23

I'eomeTpuyeckoe
pacrpeeneHue.
bunommnansHOE
pacrpeiesieHue

24

MaremaTtnaeckoe
OKUJaHUE CITy4alHOU
BeanunHbl. COBMECTHOE
pacnpeneneHue aByX
CIIy4alHbIX BEJIMYUH

25

HezaBucumnie
CITy4JaiiHbIe BEJTUYHHBI.
CsolicTBa
MaTEMaTHYECKOTO
OXKHTaHUS.
MaremMaTuueckoe
OXujaHue OMHapHON
CIIy4ailHOM BEJIMYMHBI

26

MaremaTtudeckoe




O’KHJIaHHE
F€OMETPUUYECKOTO U
OMHOMHAIBHOTO
pacupeneneHui

27

Hucnepcus n
CTaHJapTHOE
OTKJIOHEHHE

28

Jucniepcust OMHAPHOI
CIIy4ailHON BEJINYMHBI.
CaoiicTBa Aucrepcuu

29

MareMaTudeckoe
OXXKHMIaHHUE
MIPOU3BENECHUS U
JIACTIEPCHUST CYMMBI
HE3aBUCHMBIX
CIyYaHBIX BEIUYUH

30

Hucnepcus
OMHOMHUAIBHOIO
pacnpeneneHus.
[IpakTuueckas pabora c
HCIIOJIb30BaHUEM
JIEKTPOHHBIX TAOIUI]

31

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE
reOMETPUYECKOT0
pacrpeeseHus. .
[TpakTuyeckas pabora c
UCTIOJIb30BaHUEM




AJICKTPOHHBIX TAOJIHUIL

32

O06o061IEHNE U
CUCTEMAaTHU3aus 3HaHUN

33

KoHnTtponbHas pabota
No2: "UcnbiTanns
bepnynu. Cirydalinbie
BEJIMYUHBI U
pactipenenenus"

34

O000meHue u
CHCTEMAaTH3alNs 3HAHUH

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoauugecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIEC

pecypchl

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

Hepasenctso Yebrbimena.
Teopema YeObiueBa. Teopema
bepuymu. 3akoH 60bIINX
qucen

HepasenctBo Yeobrbiena.
Teopema YeOrimeBa. Teopema
bepnymm. 3akon 60bIINX
qucen

Br16opounslii MeTox
UCCIIE0BAHUI

[IpakTrueckas padoTa ¢
UCTIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

I'enepasibHast COBOKYIHOCTD U
cily4aifHas BBIOOpKaA.
3HAaKOMCTBO C BEIOOPOUYHBIMHU
xapakrepuctukamu. OneHka
CPEIIHETO U TUCIIEPCUH




TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOYHBIX
XapaKTePUCTUK

I'enepasibHast COBOKYIIHOCTD U
cily4aifHas BBIOOpKaA.
3HAKOMCTBO C BBIOOPOUHBIMU
xapaktepuctukamu. OueHka
CPEIHETO U UCIIEPCUU
reHepabHONH COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTePUCTUK

O1ieHUBaHUE BEPOATHOCTEM
COOBITHH TIO BBIOOPKE

CrarucThueckas TUIIOTE3a.
IIpoBepka nmpocrenmmx
TUIOTE3 C IIOMOIILIO CBOMCTB
M3YUYEHHBIX pacrpeiesIeHUI

10

CrarucThueckas TUIIOTE3a.
IIpoBepka mpocTenmmx
THUIIOTE3 C ITIOMOIILIO CBOMCTB
M3YUYECHHBIX paclpeiesIeHHI

11

[IpakTuyeckas padora c
UCTIOJIb30BaHUEM
AJIIEKTPOHHBIX TAOIUIL

12

[IprumMepbl HEPEPHIBHBIX
CIIyYalHbIX BEJIUYHH.
DyHKIUSA [TIOTHOCTH
BEPOSATHOCTH

13

PaBHOMEpHOE pacnpeneneHue.




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

14

@yHKIHA INIOTHOCTH
BEPOSITHOCTH ITOKA3aTEIBHOTO
pacnpeneneHus

15

OyHKIHUA [UNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHus

16

[TocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCUMBIX
coObrTuil. ITpumep 3agaun,
IIPUBOAAILIEH K
pacnpenenenuto Ilyaccona

17

[TpakTudeckas pabota ¢
HCIIOJIB30BAHUEM
AIIEKTPOHHBIX TAOIHIL

18

KoBapuanus 1Byx ciiy4aiiHbIX
BennuuH. Koaddunment
KOppeSIIIH

19

CoBMecTHBIE HAOITIOICHUS
JIBYX BEJTHMYNH

20

Br16opounslii koaduireHT
KOPPEISIIH

21

Paznuuue Mex1y TUHEHHOM
CBSI3bI0 M IPUYUHHO-
CIIE€CTBEHHOM CBS3BIO




22

JIuneiinas perpeccus

23

[IpakTuueckas pabora ¢
HCIIOJIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUIT

24

HpeI[CTaBJ'IeHI/Ie JaHHBIX C
IMOMOIIIBIO Ta6HI/II_[ nu
AuarpamMmm, onucarciibHas
CTaTUCTHUKA

25

OMEBITHI C PaBHOBO3MOXHBIMHA
QJICMCHTAPHBIMHA COOBITUSIMU

26

Brruncinenue BeposTHOCTEM
COOBITHI ¢ IPUMEHEHUEM

hopmyr

27

Brruncinenue BeposTHOCTEN
COOBITHI C IPUMEHEHUEM
rpadU4IecKuX METO/IOB:
KOOpJMHATHas Mpsmas,
JIepeBO, IuarpaMmma Jusepa

28

CrnyualiHbple BETMYHUHBI U
pacrpeneeHus

29

MaremaTtnueckoe 0XKuIaHue
CIIy4ailHOM BEJIMYMHBI

30

MaremaTtnueckoe oXXUgaHuE
CIIy4ailHON BEJTMYMHBI

31

Konrtponbnas pabora:
"BeposITHOCT M CTaTUCTHKA"

32

Brruncienue BeposTHOCTEM
COOBITUH C TIPUMECHEHUEM




dbopmyn u rpaduuecKux
METO/IOB

Brruncinenue BeposTHOCTEN
COOBITHI ¢ IPUMEHEHUEM

33 1
dbopMyIT U TpadUIECKUX
METOJIOB
CryyvaiiHble BETMYUHBI U
aCTIpe/IeIICHUSI.
34 | Pacip 1

Marematuueckoe 0XKHIaHHe
CIIy4ailHON BEJMYMHBI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUAA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON MPOrpaMMbI CpeiHero 001ero o0pa3oBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTb  NOHATUAMM:  CpeaHEe  apuPMeTHUYecKoe, MeAMaHa,
’ HauOobllIee, HAMMEHbIIee 3HaUeHHE, pa3MaX MacCUBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh HNOHATHAMM: CITy4ailHBIN HKCHEPUMEHT (OMBIT) U CllyyailHoe
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;
' NOJI30BATHCS AUarpaMMaMu Diiiepa U GOpPMYIIOi CIIOKEHHS BEpOSITHOCTEH
IIPU PEIICHUH 3a]a4
OnepupoBaTh NOHATHAMM: YCIOBHAS BEPOATHOCTh, HE3aBUCHMBbIE COOBITHS;
6.5 HaxXOAWTh BEPOSTHOCTU C IMOMOLIBIO IpaBWJIa YMHOMKEHHUS, C NOMOUIbIO
JlepeBa CIIy4ailHOTO OIbITa
6.6 [TprMeHsATh KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS MPH PEILICHUH 3a1a4
OnepupoBaTh MOHATUSAMHU: UCIBITAHUE, HE3aBUCUMbBIE HCIBITAHUS, CEpUs
6.7 UCIBITAaHUM, yCIEeX W HeyJada; HaXOJUTh BEPOSITHOCTU COOBITUN B cepuu
’ HE3aBUCHUMBIX HCIIBITAHUNH IO MEPBOr0 YCIeXa, HAaXOJUTh BEPOSTHOCTU
COOBITHH B CepUU UCTIBITaHUI bepHyn
6.8 OnepupoBaTb  MOHATUSAMU:  ClIydailHass  BEJIMYMHA, paACIpPEICIICHUE
’ BEPOATHOCTEN, AUarpaMma pacipeesIeHus
11 KNIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI CpeiHero o01ero 00pa3oBanus
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh  BEPOATHOCTM  3HAYEHU  CIy4yalHOM  BEJIIMYUHBINO

pacnpeaciiCHUIO UK C IIOMOLIBIO JUarpamMm




OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXUJAHUS, MPHUBOJIUTH
IpUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTUYeCKOe OKHUIaHUe ClIydailHon

32 BCJIMYMHBI, HAXOJIUTh MaTeMaTHYEeCKOE OXHUIAHHE 10  JaHHOMY
pacrpeeIeHUIO

5.3 Nmetsb npeacTaBieHue o 3aK0HE OOJBIITUX YHCET

5.4 HmeTs npeacTaBiieHne 0 HOpMajabHOM pacrpeaeeHuu




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsiemMblii 3JIeMeHT coIep:KAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

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

6.2

Crnyualinbple 9KCTIEpUMEHTHI (OTBITHI) U CydyalHbIe COOBITUS. DIIEMEHTapHBIE COOBITHUS
(ucxonel). BeposTHOCTH ciyuyailHOro coOOBITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH
coObiThii. Ciy4aifHble OMBITHI C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITUSMHU.
BeposTHOCTH COOBITHII B ONBITAXC PABHOBO3MOXKHBIMU YJIEMEHTAPHBIMH COOBITHUSIMU

6.3

Onepauyuy Haja COOBITHSIMHM: TepeceueHue, OObEIUMHEHHE, MPOTHUBOIOIOKHBIC
coObITus. Jlnarpammel Diinepa. Dopmysia CII0KEHUS BEPOSATHOCTEMH

6.4

VYcnoBHass  BEpOATHOCTb.  YMHOXKEHUE  BEpOSATHOCTEH.  JlepeBO  Clly4ailHOro
sKcriepuMenTa. @opmyria MoJHOM BepoaTHOCTU. HezaBucuMbie COOBITHS

6.5

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

6.6

bunapHpIli ciayuyaliHbIl OMBIT (MCHBITAHHWE), yCHeX © Heyaada. HesaBucumbie
ucnbeiTanusi. Cepus HE3aBUCHMBIX HCHBbITaHUI 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCTIBITaHUH bepHynu

6.7

CnyyvaitHas BenuuuHa. Pacmpenenenue BeposiTHOoCcTel. Jlmarpamma pacripesesieHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUIECKOESH OMHOMHUAITHHOE

11 KVIACC

Kon

IIpoBepsieMbIii 3JI€MEHT COAEPIKAHUS

Teopust BEpOSATHOCTEN U CTATUCTUKA

5.1

YucnoBbie XapPaKTCPUCTHKHU CJIy‘-IElfIHBIX BCINMYHNH: MAaTCMAaTHU4YCCKOC OXHIAaHHUC,
JAUCHICPCHUA U CTAHAAPTHOC OTKIOHCHHC. HpHMepm IMPUMCHCHHUS MAaTCMATHYCCKOI'O
OXHaaHuA, B TOM YHCIIC B 3aJaydyax H3 HOBCCHHGBHOﬁ JKU3HU. MaTteMaTnueckoe
OXHMJIaHWE OWHAPHOM CIIydyalHON BEJIMYMHBI. MaTreMaTH4ecKoe OXKHIaHHE CyMMBbI
CIIy4aiHbIX BEJIMYUH. MaTeMaTn4eckoe OXKHUAaHue U TUCIIEPCUs T€OMETPUIECKOrO U
OMHOMUAIIBLHOTO pacIipe/ieIeHHA

52

3akoH OOJNBIIMX YMCEN W €ro poJib B HayKe, Mpuponae u odmecTtBe. BribopouHnsblit
METOJI YICCIICIOBaHNH

53

IIpuMepsl  HENpPEpBIBHBIX  Cily4alHbIX  BeduuuH. [loHATHE O  IUIOTHOCTH




pacnpeseneHus. 3aaayuu, NPUBOJALINE K HOpMAIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeeieHuu




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

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pPe3yJbTATaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJbHOI MPOrpaMMbl CpeJHero o01ero
TpeOoBaHuUs o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (GOpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIJICTBHE, CBOWCTBO, NpPU3HAK, J0KA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU;
IPOBOAMTH J0Ka3aTeIbHbIE PACCYKICHHS MTPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYyXIEHHUH; yMEHHE OIEepHpOBATH
HNOHSATHAMHU: MHOXKECTBO, ITOJMHOXXECTBO, OIEPAIlMd HAJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBHBIX MPOIECCOB M SBJICHUH M NPU PEIICHHUU 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 MOHATHUSMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEeHb C IENbIM MOKa3aTeleM, KOPeHb HATYpallbHOW CTENEHH, CTETICHD C
palMoHAIBHBIM TTOKa3aTeeM, CTETNICHb C JICUCTBUTEIBHBIM IOKA3aTelIeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 110 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPANMOHAIBLHOE YHCIIO,
MHOXKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCIIOIb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITTNI OOTIHiA
JeNuTeNh W HauMeHblee oOlliee KpaTHOe, anroputMm EBkianaa mpu
pelieHuu 3a7a4; 3HAKOMCTBO C PAa3IUYHBIMUA MO3UIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUYMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpQXEHUI CO CTENEHSMHU W Jiorapudmamu, MnpeoOpa3oBaHus ApOOHO-
palMoOHAJbHBIX ~ BBIPAKEHUW; yMEHHE  OMEepUPOBATH  MOHATHUIMH:

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




nporpeccusi, OECKOHEYHO YOBIBaIOImIass TEOMETPUYECKas MPOTPECCHs;
YMEHUE 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C T[OMOUIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, QopMa  3amucH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTE apuU(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIb30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuna 2x2 u  3%3, onpenenuTenb  MaTPHIBI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAJIbHBIC,
MOKa3aTeIbHbIE, CTETEHHBIC, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEpPABEHCTBA, MX CHUCTEMBl; YMEHHE OIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUJIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOLIBIO PpAa3JIMYHBIX INPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1ApaMETpOM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTe HayKu U peanbHON )KU3HU

YMeHue omnepupoBaTh HOHATHSAMH: (QyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCT (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, T€OMETPUYECKUN U
(bU3MYEeCKUd CMBICI TPOW3BOJHOM, TEpPBOOOpa3Has, OINPEeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (PYHKINH, YMEHUE
BBIUUCIIATh  NPOW3BOAHBIC  CYMMBI, TPOW3BEICHHS, YacCTHOTO U
KOMITO3UIIMN (DyHKIUN, HAXOIUTh YPaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUH;
YMEHUE HCIIONb30BaTh MPOU3BOMHYIO Ui HCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBIIWE 3HAYCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM armnapaTa MaTeMaTU4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO [UI HAXOXKICHHUS HAWITYYIIETO
pelieHust B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1auax; HaxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO




HHTCrpaia, NpUBOAWUTL HNPUMEPbBI MATEMATUYCCKOrO MOACIIMPOBAHUA C

NOMOILbIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUSA,
KOMMO3uIusl (PyHKIUH, JNuHEHHAas (QYHKOWSA, KBaapaTWdHas (QYHKIHA,
pauMoHanbHast (YHKUUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWHU, TOKa3aTelbHas W
norapupmuueckass (yHKIHMH; YMEHUE CTPOUTh TIpapUKd H3YUYEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  GyHKUIHWH,
UCIOJIb30BaTh TPapUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnn 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a1ad U3 peabHOU
KHU3HHM; BbIpaKaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJy BEJIWYMHAMUY;
WCTIOJb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUsS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJaud pa3HbBIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33Ja4d U3 OOJIACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaAMM); COCTaBJIATH BBIPAKECHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HUCCJIENIOBATh MOJYyYEHHOE pElIeHUE |
OILICHHMBATh TMPaBJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKECHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEI0BATh
MOCTPOCHHBIE  MOJEIM C  MCIOJb30BaHUEM  ammapara  ajareOpsl,

WHTEPIPETUPOBATH MOJTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSIMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIIee U HAMMEHBIIIEe 3HAYCHUs, pa3Max, JUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIMIo, MPEJCTaBICHHYIO B TabMIax, HAa AUarpammax, rpadukax,
OTPaKaIOIIYyI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUI; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIENOBaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHUCJIE€ C NPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPENICTB; rpa)uyecku UcCle0BaTh COBMECTHBIE

HaOJIIOJICHUS C TTIOMOIIBIO TUarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYaWHBIA OIBIT W CIy4ailHOE

CO6BITI/IC, BEPOATHOCTDH CJ'Iy‘-I&fIHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSTH
(bopMyJBl CIOXKEHUS W YMHOXKEHHUS BEpOATHOCTEH, (GopMyiy MHOIHOM
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpoBaTh
MOHATUSIMM:  CIy4ailHass BEJIWYMHA, paACHpElielieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, NUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Clly4ailHO  BeNMYUHBL, (YHKUMU paclpeieseHuss W IUIOTHOCTH
PaBHOMEPHOTO0, MTOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacIpeeIeHUN; yMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NpPHUBOJUTH NPUMEPhl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIEpUpPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHuMe  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PELICHUsS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYMHA yIJIa, INIOCKUN YTOJl, IBYTPaHHBINA
yToJ, TPEXTPAHHBIA YToJ, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEPIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, Yrojd MEXAy HIpsIMBbIMH,
YroJa MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCcCTOSHUE MEXAY HpPsIMBbIMH,
paccTosTHUE MEX]Y IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbI IIAHUMETPUU; YMEHHE OLIEHHWBATh
pasMepsl OOBEKTOB OKPYXAIOIIEr0 MHpPA; CTPOUTh MaTEeMaTHYCCKHE
MOJEJIH C IOMOIIBK) TE€OMETPUYECKHUX IMOHIATHI M BEJIMYMH, pEIIATh

CBA3aHHLIC C HUMHU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUSAMHU: IUIOIAAL (GUryphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, Qurypa U HOBEPXHOCTh
BpalleHus, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MHUPAMUJbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUielienunea, HHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHs] KOHyca U IMIMHIPA,

nmapaji€JbHbIC OCH HWJIWM OCHOBAaHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTb,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTU
BpAIlEHUs, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYDP, CAMOCTOSTEIHHO
(dhopMyUpoBaTh ONPEENICHUSI U3y4YaeMbIX (QUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX IEOMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
ornpoBepraTb HX; YMEHHE NPOBOJAUTH KiIacCUPUKanuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIC

MOCTPOEHUS
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YMeHHe ~ OnepupoBaTh IOHATHUSMH: JIBIDKCHHE B  [POCTPAHCTBE,
napajulebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa0OMs, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE W MOJO0HBIC (UTYphl, B TOM YHCIIE B HPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh TEOMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOAWTh TCOMETPUYECKHE BEIMYMHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mmHa, yroy, mIoOmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCIOJIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMIAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYycCa, MWIMHIPA, IUIomanb cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapasule/ienuiesa, MUPaMHIbI, IPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPJHMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa Ha YMHCIIO, pa3joKeHHe BEeKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOPAaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHUs] TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIISHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3YyYEHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE paclo3HaBaThb IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOAUTH NPUMEPHI MATEMATHUUECKUX

OTKPBITHHA POCCUICKON U MUPOBOW MAaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATHYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJbHOW cTerneHu. JeWcTBUs ¢ apupMeTHIeCKuMU
. KOPHSIMM HaTypajbHON CTENEHU
1.4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMOHaNbHBIM NoKa3aTesieM. CBoMCTBa
. CTEIICHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm uncna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
JeiictButenpHble uyncia. ApudpMeTHdyecKHe onepauud C  JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOiarkéHHble BEIYUCIIEHNS, PaBUIa OKPYIJICHHs, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpax)eHHM
1.9 KommuiekcHele uncna
2 YpaBHEHHMs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
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OyHKMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

>l ¢ynkuuu. YétHsie 1 Heu€THBIe QyHKIMU. [leproanueckue GyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.
' MakcumMyMbl 1 MHUHUMYMbI (QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIHU HAa IPOMEXKYTKE
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3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemMaTtnieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIMNA
[Ipumenenne mnpou3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
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