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INOACHUTEJIBHASA 3AIIMCKA

VYueOHnbiii kypc «BeposTHOCTP M CTaTUCTUKa» YIrIyOJIEHHOTO YPOBHS
ABIIIETCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca
yriayOnEHHOTO YPOBHS Ha YPOBHE CpPEIHEro 0011ero oopazoBanus. Y 4eOHbI Kypc
npeaHa3HavyeH sl OpMUPOBaHUS Y 00yHAIOLIUXCSl CTATUCTUYECKON KYIbTYPhI U
NNOHUMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA JUIS
U3YUYEHHUS CIIyYalHbIX COOBITHM, BeIWYMH U mporneccoB. [Ipu u3ydyeHuu Kypca
oOoramjaroTcsi MPEACTaBICHUs OOyYaloIIMXCS O METoJax MCCIeO0BaHUs
U3MEHYMBOIO MHUpA, pa3BUBAE€TCsl IOHMMaHUE 3HAYUMOCTM M  OOLIHOCTH
MaTeMaTHYECKNX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepxanne y4eOHOrO Kypca HAmpaBlIeHO Ha 3aKpeIUiCHHe 3HAHUH,
HOJTyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIEero oopazoBaHus, U
Ha Pa3BUTHE IPEACTABICHUNA O CIy4alHBIX BEIMYMHAX M B3aUMOCBA3SIX MEXIY
HUMH Ha Ba@XKHBIX NPHUMEpPAX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAOLIETO
mupa. B pesynbrare y o0y4arommxcsi 10KHO chOPMUPOBATHCSA MPEICTABICHUE O
Haubosee yrnoTpeOUTEeNbHbIX U OOIIMX MATEMAaTHYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIA  ONHUCAHWs  aHTPOIIOMETPUYECKUX M JAeMOrpauyecKuX  BEJIWYMH,
NOTPEIIHOCTE B pa3lMyHbIe pOJa H3MEPEHMSIX, UIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MTPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBIsIETCS 0a30i I OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CIIEHUANINCTaM HE TOJBKO MHKEHEPHBIX
CHELUAIbHOCTEH, HO TaKXe COLUAIBHBIX M IICUXOJOTMYECKUX, ITOCKOJIBbKY
COBpPEMEHHbBIE OOIIECTBEHHbIE HAYKHU B 3HAUMTEIbHOM MEpe MCHOJb3YIOT ammapar
aHanu3a OoNbIIMX JaHHBIX. LleHTpanbHY0 YacTh YYEOHOro Kypca 3aHUMAaeT
oOCyXJIeHHe 3aKoHa OOJIbIIMX YHucel — (PYHIAMEHTAJIBHOTO 3aKOHA MPHUPOIH,
UMEIOIIET0 MAaTEMaTHYECKYI0 (POpMalIN3alIUIO.

B cooTBeTcTBUM C yKa3aHHbIMM LEJIIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YTrIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
conepkatenbHble TUHUN: «CiayyaiiHble cOOBITHS B BepOsSTHOCTUY» U «CiydyaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JMHHUHA B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHUU
rpagoB U TEOpPUH MHOXKECTB, HEOOXOAUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepualia JaHHOTO Yy4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Copepxanne nuHuu «CiydaiiHble COOBITHSIT U BEPOSITHOCTH»  CIIYKHT
OCHOBOH 111 (hOpMHUpOBaAHUS NPEACTABICHUH O PACIPENEICHUN BEPOSTHOCTEN
MEK1y 3HAYCHUSIMU CIIyYalHbIX BEJIUYUH. BaxkHYyI0 4acTh B 3TOU COAEpKATEIBbHOU
JIMHUY 3aHUMAET U3yYEHNE FEOMETPUUYECKOI0 U OMHOMHAIBHOIO paclpeiesieHul U



3HAKOMCTBO C MX HEINPEPBIBHBIMH aHAJIOraMU — IOKA3aTEJIbHBIM M HOPMAJIbHBIM
pacipeneneHusIMH.

Tembl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYalHbBIMU BEJIUYMHAMHU U
pacnpeneneHus MY, AKUEHTUPYIOT BHHMaHUE OOYYarollMXCSi Ha ONHCAaHUM U
U3YyYEeHUU CIyYalHBIX SBJIEHUH C MOMOINBIO HENpephIBHBIX (yHKIUH. OCHOBHOE
BHHUMAHHE YEISIETCS I0Ka3aTeIbHOMY U HOPMAJIBHOMY PacIpeaeIICHUSIM.

B ydeOHOM Kypce mpenycMaTpUBAETCS O3HAKOMUTEIBHOE M3Y4YEHHE CBSI3U
MEXAY CIy4yalHbIMM BEJIMYMHAMH W ONMCAaHUE H3TOM CBA3M C IOMOIIbIO
KO3 GUIIMEHTa KOPPEISIUU M €ro BbIOOPOYHOTO aHajiora. OTHU DJIEMEHTHI
coJiepKaHUs Pa3BUBAIOT TeMY «/lnarpamMmsbl pacceuBaHUs», U3YYEHHYIO HA YPOBHE
OCHOBHOr0 0011ero o0pa3oBaHus, U BO MHOIOM OIIMPAIOTCSI HAa CBEICHUS M3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé oauH dneMEHT  colepKaHWs, KOTOPBIM  IpEeaaraercs  Ha
O03HAKOMUTEJIBHOM YPOBHE — MOCJIEAO0BATEIIBHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITUM, HACTYNAIOIIMX B €IUHULYY BpeMeHH. O3HaKOMJIEHHE C paclpeeIeHueM
BEPOSATHOCTEW KOJIMYECTBA TaKUX COOBITUM HOCHUT pAa3BUBAIOLIUN XapakTep U
SABIJISIETCS] AKTYaJbHBIM JUIsl OyIylmuX aOUTYypUEHTOB, MOCTYMAIOIIUX HA yuyeOHBIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOUIECTBEHHBIMM HAyKaMH, IICUXOJOTHEH U
YIPABJICHHUEM.

Ha wu3yuenue yuebHOro kypca «BeposTHOCTP U CTAaTUCTUKa» Ha
yriyoneHHoMm ypoBHe otBojuTes B 10 kinacce — 32 yaca (1 yac B Hezenio).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

I'pad, cBsa3ubIil rpad, myTu B rpade: uukibl U nenu. CreneHb (BaleHTHOCTD)
BepuiuHbl. ['padsl Ha miockoctH. [lepeBbs.

CrydaifHple SKCTICEPUMEHTHI (OTIBITHI) U CITyYaliHbIE COOBITHSA. DIEeMEHTApHbIE
coObITHs (MCx0/bl). BeposTHOCTH ciiydaltHOTO COOBITHSA. BIM30CTh YacTOTHI U
BeposiTHOCTU ~ coObiTuil.  Cily4aiiHble  ONBITBI € PaBHOBO3MOXKHBIMU
3JIEeMEHTapHBIMU COOBITUSIMHU.

Onepauuu HaJ, COOBITUSIMU: TIEpECEUEHUE, 00BEIUHEHNUE, TPOTUBOMOIOKHBIE
coObrTus. Jlnarpammel Ditnepa. @opMyina CIOKEHHS] BEPOITHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO CiydarlHOro
skcniepuMmenTa. Popmysia nonHou BepostTHocTH. Dopmyna baiieca. HeszaBucumeblie
COOBITHSI.

bunapHbI ciydailHblid ONBIT (MCOBITAHKE), YelieX U Heyaada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAaHUN 70 nepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranmit. TpeyroapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHUMBIX HcnblTaHuld bepnymnu. Ciy4ailHelid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BenunuuHa. Pacnpenenenwe  BeposiTHocTed.  Jlmarpamma
pacnpenenenud. Onepanuu HaJ Cly4YalHbIMU BeIMuuHaMH. buHapHas ciiydyaiiHas
BesmuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE T[EOMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMeCTHOE pacnpefeneHie JByX CiydaiHbIX BenuduH. HesaBucumeble
Cly4yailHble BEJIIMYMHbL.MaTeMaTUYeCKOe OXUAAHUE CIYyYalHOW BEJIIMYUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremaTHUecKoe OXHUAaHHE OWHApPHOW CiaydalHON
BEJIIMYMHBI. MaremMaTHudyeckoe OXHUIAHUE CYMMBbl  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe OKHJIaHUE r€OMETPUYECKOTO " OMHOMHUAIBHOTO
pacIpeecHUM.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHECHUE  CIYYaWHOM  BEIIMYUHBI
(pacnpenenenus). Jlucnepcus OMHApHOM ciydaiiHOM Benn4nHbL. MaTeMaTudeckoe
0XXUJAHHE TMPOU3BEACHUA U JHUCHEPCUs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus MU CTaHAAPTHOE OTKIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEeMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3nUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOM AEATEILHOCTHIO;

6) TPy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0TrN4eCKOTr0 BOCITUTAHMS:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.



METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE qeiiCTBUSA

ba3zoBble 1ornyeckue AeiicTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
OTpe/IeNICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS JIJIs1 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JNaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEYU;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemnieHus ydeOHOW 3amayd  (CpaBHUBAaTh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  Yy4éToM
CaMOCTOSITENILHO BbIJICJICHHBIX KPUTEPUEB).

ba3soBble uccienoBare/ibCKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  Mpodiiemy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCHEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOSITeNIbHO (hOPMYyIMpPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBENEHHOTO  HAOMIONECHMS, WCCIICNOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLEcca, a TAKKE BbIIBUIAThH
MPEATOJIOAKEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmaumeii:

BBISIBIISATH JAehUIIUTH MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BBIOMpATh MH(OpPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npeacTaBiIeHuUS,



CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (PopMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEXKHOCTh uHpopmauu 1o CaMOCTOSITEIILHO
c(hOpMyJTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPHHUMATH U (POPMYIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HeJasIMH OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYUYCHHBIN pe3yJibTarT;

B X0Ji¢ 0OCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, pelraeMo 3ajady, BBICKA3bIBaTh HJEH, HAIleJCHHBIE Ha TIOHMCK
pCILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXXJICHUSIMM JPYTUX YYaCTHHUKOB
Jyanora, oOHapyKUBaTh Pa3jiMyue M CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
dbopMyIIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS;

NPEACTaBIATh PE3YIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHUS C Y4E€TOM 3aj1ad
MIPE3CHTAIMY U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHUBePCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW MH(pOPMAIUU.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BJIaJIeTh  HABBIKAMU  TIO3HABATEIBHOM  pediekcuM Kak  OCO3HAHUSA
COBEpIIIAEMbIX JEHCTBUI W MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPEIBUACTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 33J1a4H,
BHOCHUTHh KOPPEKTHUBHI B JIEATECILHOCTh HA OCHOBE HOBBIX 0OCTOSTENIBCTB, JaHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUUHBI
JOCTIKCHUS WIIH HEIOCTHKEHUST PE3YJIbTaTOB JNESITEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYAIBHOU
paboThl MpU peHIeHUH Y4YEOHBIX 3aJay, NPUHUMATh I€Ib COBMECTHOM
JEATeIIbHOCTH, IUIAHUPOBATh OPraHU3aIldI0 COBMECTHOM pabOThI, pacrpeeisTh



BUJBI pabOT, JIOTOBApUBATHCS, OOCYX AaTh IMPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (00CyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» ¥ HWHBIE), BBIIOJHITH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU UWIEHAMHU KOMAaH[bI, OIICHUBATH
KauyecTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaAMH B3aHMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuics HayYuTCs:

CBOOOJTHO OTEpUPOBATH MOHATUAMH: Tpad, TuIoCKHil Tpad, CBA3HBINA Tpad,
nyTh B Tpade, lenb, IUKI, JEpeBO, CTENEHb BEPIIMHBI, ACPEBO CIYy4YalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATUSMH: CIy4YailHbI SKCHEPUMEHT (OIBIT),
CIy4ailHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN UCXOM)
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpPEeCceUCHE, OOBEIUHEHUE JaHHBIX
COOBITUH, COOBITHE, MPOTHBOINOJIOKHOE JAHHOMY, HCIOJIb30BaTh JIUArpaMMbl
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsI pelieHusl 3ajad, Moiab30BaThes (popmyroin
CJIOYKEHUSI BEPOSTHOCTEH JIJIsl BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;

ONEPUPOBATh  MOHATHUIMU: YCIOBHAsl  BEPOATHOCTb,  YMHOYKEHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JI€PEBO CIYYalHOIO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOLIBIO IpaBUjia YMHOXXEHHS, JepeBa
CIIy4ailHOTO OMbITa, HMCMOJb30BaTh (OPMYINy MOJHOM BEPOSATHOCTH, (HOPMYILY
baiieca nipu pelieHun 3a7ad, OonpeaessITh He3aBUCUMOCTh COOBITHI TI0 hopMyJie U
10 OpraHU3aluU CIY4YaitHOTO HKCIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWMHATOPHBIE (OPMYJbl [Jis MEPEUUCICHUS
AJIEMEHTOB MHOXXECTB, JJIEMEHTApHBIX COOBITUN CIy4alHOTO OIBITA, PEIICHUs
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  ONEPUPOBATH MOHATUSMHU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucriblTaHue), yClex W HeyJlaya, He3aBUCHMbIE HCIIBITAHUS, CepUsl HCIbITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCHBITAHUWA O TMEPBOrO YycCIexa, B
cepur UCTbITaHUN bepHynnu, B ombITe, CBSI3aHHOM CO CIy4YallHBIM BBIOOpPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATh MOHATUSAMU: ClydyaliHas BEJIMYMHA, paclpeieseHue
BEPOSITHOCTEW, JAMarpamMma pacrpefesieHusi, OuHapHas cllydailHash BeJIMYWHA,
reOMETPUYECKOE, ONHOMHUAIILHOE PACTIPE/IEIICHHUE;



OIEPUPOBATh IMOHATUSAMM: COBMECTHOE PACHPENEICHUE IBYX CIIy4anHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO PACIpPENENICHUs IBYX CIIy4alHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXI0M BEIWYUHBI, OINPEACICHUS
HE3aBUCUMOCTH  CIIyYallHBIX  BEJIMYHMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTIO OKUIAHUS CIy4allHOW BEJIMYMHBI (pacupeneieHus ), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHUS NPU PELICHUW 3a]a4, BBIUYUCIATH
MaTeMaTUYECKOe 0XKHIaHe OMHOMUAIILHOTO U T€OMETPUUECKOT0 paclpeeieHu;
CBOOOJTHO OINEpUPOBaTh MOHATUAMHU: JTUCHEPCHUs, CTAaHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHITh CBOMCTBA IHMCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pacripeiesieHHs) NPU PELIEHUN 3a/ad, BBIYMCIATH JUCHEPCUI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U OMHOMHAIIBHOTO pacIpeleIeHUMN.

K xoniy 11 kiacca oOy4Jaromuicst Hay4uTCs:

BBIYHCIIATH BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BBIOOPKE M OLIEHUBATh
XapaKTePUCTHKH TEHEPabHOM COBOKYMHOCTH JIaHHBIX 110  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINe
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YSICh U3yYCHHBIMU PACIPEICICHUSIMU;

IPUBOAUTH  TNPUMEPHl  3a4ad, MNPUBOJAIIMX K  IOKAa3aTeIbHOMY
pacIpeneneHuo, 3a1ad, NOPUBOASLIIMX K HOPMAJbHOMY  PacCIpENEIeHUIO.
OnepupoBath MOHATHSIMH: (PYHKLIHS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOIO
pacnpenenenusi, GyHKUUS ITIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO PacIpeieIeHus,
(GyHKUMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PaCHpeesICHUs ;0NPEeIsITh
KO3 (PULIMEHT TMHEWHON KOPPESLUUU, BBIOOPOUHBIN KO3(P(ULIUEHT KOPPEIALIMH.



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

12

OBILEE KOJIMYECTBO
YACOB I10 [IPOTPAMME
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INIOYPOYHOE INTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTHYecKkue
padoThbI

Jlara
HU3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

I'pad, cBs3HbI rpad, npencraBieHue
3a/1au ¢ TOMOIIBIO rpada

01.09.2025

Crenenb (BaJIeHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u nuKIibl

08.09.2025

I'padsr Ha mockocTH. [lepeBo
CIIy4ailHOTO SKCIIEPUMEHTA

15.09.2025

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U
Cily4aifHble COOBITUS. DeMEHTapHbIE
COOBITHS (MCXOIBI)

22.09.2025

BeposTHOCTH ciTy4aifHOro COOBITHS.
BeposTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
COOBITHUSMHU

29.09.2025

BeposiTHOCTh citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

06.10.2025

[lepeceuenue, 00beTMHEHIE MHOXKECTB U
COOBITHIA, TPOTUBOTIOJIOKHBIC COOBITHSI.
dopmyJia CIOKEHUS BEPOSITHOCTEN

13.10.2025

VYcnoBHas BCPOATHOCTD. YMHOKEHHNE

20.10.2025




BeposiTHOCTEN. DOpMyJs1a yCIIOBHOM
BEPOSITHOCTH

VYcnoBHas BEpOATHOCTb. Y MHOYKEHHUE

9 BeposiTHOCTe. DopmyJia yCIIOBHOM 10.11.2025
BEPOATHOCTH

10 ®opMyiia OTHONU BEPOATHOCTH 17.11.2025
o baiieca. H

1 opmyia baiieca. He3aBucumbie 24112025
COOBITHS

12 KomOuHaTopHO€E MpaBUiI0 YMHOKEHHUS. 01.12.2025
[TepectanoBkH U aKTOpHUAT

13 Yucno coueranuii. TpeyroiabHUK 08.12.2025
[Tackans

14 ®opmyna OuHoma HeroToHa 15.12.2025
KonTtpossnast padora Nel: "I'padsl,

22.12.2025

15 BEPOSITHOCTH, MHOKeCTBA,
KOMOMHaTOpHuKa"
bunapHsbIil c1ydaiHbIN ONBIT
(ucmipITaHue), yCIeX U HEylaya.

16 HezaBucumsble ucnbitanus. Cepus 29.12.2025
HE3aBHCHUMBIX UCIIBITAHUN 0 IEPBOIO
ycrnexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH J10 12.01.2026
MEPBOro ycrexa

13 Cepus HE3aBUCUMBIX UCTIBITAHUI 19.01.2026
bepnymm

19 Cryyaiinblii BEIOOp M3 KOHEUHOI 26.01.2026
COBOKYITHOCTH

20 CnyuaiiHas BenuuuHa. Pacnipenenenue 02.02.2026




BepoATHOCTEH. J[narpamma
pacnpeneneHus

Onepaunu Haj ciaydyalHBIMU

21 BennurHaMu. [IpumMepsl pacripeneneHuil. 09.02.2026
bunapHas ciydaiiHas BeIM4MHA

2 ['eomeTpuueckoe pacnpeseneHue. 16.02.2026
buHOMManbHOE pacnpenenenme
MareMatnueckoe 0’)KMIaHHE CITy4YaliHON

23 BeJIMUMHBI. COBMECTHOE pacipeesicHue 02.03.2026
JIBYX CIIy4alHbIX BEJIMYMH
He3zaBucumble cirydaliHble BETUYUHBI.

24 CaolicTBa MaTEMaTUYECKOTO O)KI/II[aHI/If{. 16.03.2026
MaremaTrueckoe okuanue OuHapHOU
CIy4ailHON BEJIMYMHbI
MatemaTtuueckoe 0xKuaHue

25 reOMETPUYECKOTO U OMHOMUAIILHOTO 23.03.2026
pacrpeeneHuit

26 Jucniepcus ¥ CTaHAAPTHOE OTKIIOHEHHUE 06.04.2026

7 Hucniepcus 6HHeu1pH0171 CITy4alHOMI 13.04.2026
BeMUYMHbI. CBONCTBA JUCTIEPCUU
MatemaTtuueckoe 0xKu1aHue

28 IIPOU3BENICHUS U IUCIIEPCHS CYMMBI 20.04.2026
HE3aBUCHMBIX CIIyYaiHBIX BEJTHUUH

29 O06o0011eHe U cucTeMaTU3alus 3HaHUN 27.04.2026

30 O0001IeHne 1 cUCTEMaTH3AINS 3HAHUN 04.05.2026
KonTposbnas pabora Ne2:

31 "UcnbiTanusa bepuyumn. Ciy4daiinbie 18.05.2026

BeJIMYMHBI U pacnpeaenenus’




32 O0001IEHNE U CUCTEMATHU3allNs 3HAHUH

25.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrpaMMBbI CpeiHero o01ero o0pa3oBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6. OnepupoBaTb  NOHATHUAMM:  CpeaHEE  apUPMETHYECKOe, MeEAMaHa,
’ HauOoJbllIee, HAMMEHbIIee 3HaUeHNE, pa3MaX MacCUBa YHUCIIOBBIX JAHHBIX
OnepupoBaTh MOHATHAMM: CITy4ailHBIN HKCHEPUMEHT (OMBIT) U CllyyailHoe
COOBITHE, DJEMEHTAapHOE COOBITHE (DJIEMEHTApHBIH MCXOM) CIy4YaiHOTO
6.3 ONbITa; HAXOAUTb BEPOATHOCTM B ONBITAX C PaBHOBO3MOXHBIMU
CIIy9aifHBIMU COOBITHSIMHU, HAXOUTHh U CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YailHbIX dKCIIEpUMEHTaX
Haxomute u QopmynupoBaTh coOObITHA: mepecedueHue U OoObeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOXKHOE JAHHOMY COOBITHIO;
' NOJIB30BATHCS AMarpaMMaMu Diiiepa U GOpPMYIIOi CIIOKEHHS BEpOSITHOCTEH
IIPU PEIIEHUH 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 NMPABHIIO YMHOXKEHUS MPH PEILICHUH 3aa4
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3aBUCUMbBIE HCIBITAHUS, CEpUs
6.7 UCIBITAaHUM, yCIEeX W HeyJada; HaXOJUTh BEPOSTHOCTU COOBITUN B cepuu
) HE3aBUCHUMBIX HCIIBITAHUNA JI0 TEpPBOr0 YCIeXa, HAaXOJUTh BEPOSTHOCTU
COOBITHI B cepUU UCTIBITaHUI bepHyn
6.8 OnepupoBaTb  MOHATUSAMU:  ClIydailHass  BEJIMYMHA, paCHpPEIEIICHUE
’ BEPOATHOCTEN, AUarpaMma pacipeesIeHus
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbl cpeiHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh  BEpPOATHOCTM  3HAYEHUH  CIy4YyallHOM  BEJIIMYMHBINO

pacnpeaciICHUIO UK C IIOMOLIBIO JUarpamMm




OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXKWIAHUS, TPHUBOJIUTH
IpUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTUYeCKOe OKHUIaHUe CIydailHON

32 BCJIMYMHBI, HAXOIUTh MaTeMaTHYeCKOE OXHUIAHHE 10  JaHHOMY
pacrpeeIeHUIO

5.3 Nmetsb npeacTaBiaeHue o 3aK0HE OOJBIITUX YHCET

5.4 HmeTs npeacTaBiieHne 0 HOpMajabHOM pacrpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsiemMblii 3JIeMeHT CoOIep:KAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

Hpe,[[CTaBJ'IeHI/IC JaHHBIX C ITIOMOIIBIO Ta6J'II/II_I " Juarpamm. CpeL[Hee apI/I(I)MCTI/ILICCKOC,
MEaHaHa, HanOOJbIICe ¥ HAMMCHBIIIEE 3HA4YCHUM, padMax, JUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC YHCJIOBBIX Ha60pOB

6.2

Crnyualinbple 9KCTIEpUMEHTHI (OTBITHI) U CydyalHbIe COOBITUSI. DIIEMEHTapHBIE COOBITHUS
(ucxonpl). BeposTHOCTH ciyyailHOro coOBITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH
coObiThii. Ciy4aifHble OMBITHI C PABHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITUSMHU.
BeposTHOCTH COOBITHII B ONBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Onepanuu Haja COOBITHSIMM: TepeceueHue, OOBbEIUMHEHHE, MPOTHUBOIOIOKHBIC
coObITHs. Jlnarpammel Diinepa. @opmyia CI0KEHUS BEPOSATHOCTEH

6.4

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

6.5

KomOunaropuoe mpaBuno ymHoxeHus. IlepectaHoBku u daktopuan. Ywucio
coueranuil. Tpeyronsuuk Ilackans. ®opmysna 6uaoma Herorona

6.6

bunapHbpIli ciyuyaliHbIl OMBIT (WCHBITAHHWE), yCHeX © Heyaada. HesaBucumbie
ucnbeiTanus. Cepus HE3aBUCHMBIX HCHBbITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCTIBITaHUH bepHynu

6.7

Cnyyvaitnas BenuuuHa. Pacmpenenenue BeposiTHOocTel. Jlmarpamma pacripesesieHus.
[Ipumepsl pactipeiesieHnid, B TOM YHCIIe TEOMETPUIECKOEeH OMHOMHAITHHOE

11 KVIACC

Kon

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YucnoBbie XapaKTCPUCTHKHU CJIy‘-IElfIHBIX BCINMYHNH: MAaTCMaTH4YCCKOC OXHIAHHC,
JUCHICPCHUA U CTAHAAPTHOC OTKIOHCHHE. HpHMepm MMPUMCHCHHUS MAaTCMAaTHYCCKOI'O
OXHaaHuA, B TOM YHCIIC B 3aJaydyax H3 HOBCCHHGBHOﬁ JKM3HU. MaTteMaTniueckoe
OXHMJIaHWE OWHAPHOW CIIy4yalHOW BEJMYMHBI. MaTeMaTH4ecKoe OXXHIaHHE CyMMBbI
CIIy4aiHbIX BEJIMYUH. MaTeMaTudeckoe OXKUAaHue U TUCIIEPCUs T€OMETPUIECKOrO U
OMHOMUAIIBHOTO pacIipe/ieIeHHA

52

3akoH OOJNBIIMX YKCEN W €ro pojib B HayKe, Mpuponae U odimiecTtBe. BribopouHblit
METOJI YICCIICNOBaHNHU

53

IIpumepsl  HENpPEpBIBHBIX  Cily4alHbIX  BequduuH. [loHATHE O  IUIOTHOCTH




pacnpezenenus. 3aaayuu, NPUBOJALINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeeieHuu




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIposepsiemble TPpeOOBaHUS K NIPEAMETHBIM pPe3yJbTAaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJIbHOI MPOrpaMMbl CpeJHero o01ero
TpeOoBaHuUs o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
PaBHOCWIbHBIE (POPMYIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKILUU;
IPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS ITPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHH; yMEHHE OIepHpOBATH
MOHSATHAMHU: MHOXKECTBO, TTOJAMHOXXECTBO, OIEPAIlMd HAaJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M MPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHATHUSMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C MENbIM MOKa3aTeeM, KOPeHb HATYpallbHOW CTENEHH, CTETICHD C
palMoHAIBHBIM TTOKA3aTeJIeM, CTETNICHb C JCUCTBUTEIBHBIM IOKA3aTelIeM,
ngorapuM YuCIa, CHHYC, KOCHMHYC M TAaHTE€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK 110 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MIPU3HAKH JEITMMOCTH, HAMMEHBITHI OOTIIHiA
JeNuTeNh W HauMeHblee oOlmee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuu 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMUA TO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpQXCHUI CO CTENEHSMU W Jorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMoOHAJbHBIX  BBIPAKEHUW; yMEHHE  ONEpPUPOBATH  MOHATHUIMH:

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




nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

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




HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO 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 TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOHW cTerneHu. JelcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI€HC 4MCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble  uyucia. ApudpMeTHdyecKHe onepauud C  JIeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliMOHAIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuia cuctembl JIMHEHHBIX ypaBHEeHUH. OnpeaennTesnb MaTpUILIbl
3 QOyHKIUHN U TpapUKU




OyHKIMs, cnocoObl 3ananus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHble

> ¢ynkuuu. YétHsie n Heu€THbIe QyHKIMU. [leproanueckue GyHKIIHI
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHUHUMYMBI QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (QyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33aHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtuieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMNA
[IpumeHeHnne mnpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIHMU Ha
OTpe3Ke
43 [TepBoobpaznas. UuTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI
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