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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTh M CTaTHCTHKA» YTIYyOJIEHHOTO YPOBHS
SBIISICTCS. TMPOJOJDKCHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeHero olmiero oopazoBanusi. Y4eOHBIN Kypc
npeaHa3HayeH Uit GOpMUPOBAHMS y OOYHAIOIIUXCS CTATUCTUUECKON KYJIbTYpPhI U
IIOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEH KAK MAaTEMaTUYECKOTO MHCTPYMEHTA UL
U3YyYEHHUs CIy4aillHbIX COOBITHI, BEMMYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTAaBICHUS OOy4YalolUXCsS O METOoJaX HCCIEIOBaHHUs
U3MEHYMBOTO MHpPA, pPA3BUBACTCA IMOHMMAaHWE 3HAYMMOCTH UM  OOIIHOCTH
MaTEMaTUYECKUX METOJOB IO3HAaHUS KaK HEOTBEMIIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEACTABICHUNA O CIIyYallHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMH Ha BaKHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPEJCTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUIsL  ONHMCaHUS  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPEIIHOCTE B Ppa3jIMyHbIE pOAAa H3MEPEHUSX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOSCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHELUATMCTaM HE TOJIbKO MHKEHEPHBIX
CIEHHAIBHOCTEN, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKHM B 3HAUMTEIBHON Mepe UCHOJIb3YIOT ammapaT
aHain3a OoJbIIMX JaHHBIX. LleHTpandbHyl0 4YacTh Y4eOHOro Kypca 3aHMMAET
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBeTCTBMM C yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YrIyOJEHHOM YPOBHE BbIIEJICHBI OCHOBHbBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYpCOB.

Copepxanne nuHuM «CroydailHble COOBITHSI W BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEKly 3HAYCHHUSMH CIIy4aMHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHOU



JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHAIBHOTO paclpeieeHU U
3HAKOMCTBO C MX HEINPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHbIM
pacrpenencHusIMHI.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbBIMH BEJIMYMHAMU H
pacrnpe/iefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU H
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcs 03HAKOMHTENIbHOE HU3YyYEHUE CBSI3U
MEXKJy CIy4YallHbIMH BEIMYMHAMU W OIMCAHUE HTOM CBA3M C IOMOIIBIO
kod(duieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJIep>KaHMsl pa3BUBAIOT TEMY «JlMarpaMMbl pacCeMBaHUs», H3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KypCOB aireOpbl U FeOMETPUH.

Emé oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHUEM
BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4yeOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yrayOneHHOM ypoBHE oTBojauTcsa 68 wacoB: B 10 kmacce — 34 ugaca (1 ydac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubIi rpad, nyTH B rpade: mukisl U nenud. CteneHb (BaJIEGHTHOCTH)
BepnHbL. ['padsl Ha TiockocTU. JlepeBbsi.

CrnyyaliHble SKCIIEPUMEHTHI (OMbITHI) U CIy4YailHble COOBITHS. DIE€MEHTapHbIE
coObITUs (MCX0bl). BeposiTHOCTH ciydailHOTO cOObITHS. Bau3ocTh 4acTOTH U
BeposiTHOCTU  coObIThil.  CilydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HaJ COOBITUSIMU: TIEpeceueHue, 00beAUHEHNE, TIPOTHUBOMOIOKHBIC
coObITHs. Jnarpammel Ditepa. Dopmyiia CI0KEHNUS BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. YMHOXKEHHME BEPOATHOCTEU. [lepeBo cirydaliHOTO
skcniepumenTa. Gopmyia nmosHoU BeposTHOCTH. Popmyna baiteca. He3aBucumeblie
COOBITHSI.

bunapHbIil ciydailHbI{ ONBIT (MCHIBITAHKE), YCIIEX U HeyAada. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUU 10 MepBOro ycmnexa. llepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi HezaBUCHMBIX ucnbiTaHuK beprymm. CnydyallHbli BBIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacnpenenenus. Onepanuu HaJ CIydyallHbIMU BEeIWYMHAMH. buHapHas cirydaiiHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMecTHOE pacrpeesieHue ABYX CIy4YallHbIX BeluuuH. HeszaBucumbie
CIIy4aillHble BEJIMYMHBL.MareMaTudyeckoe OXWJAHUE CIy4alHOW BEJIWYUHBI
(pactipeaenenusi). Ilpumepbl  NpUMEHEHHS  MaTEMAaTHYECKOTO  OXKHJIaHUS
(ctpaxoBaHmue, JoTepes). MaTemaTHUecKoe OXHIaHWE OWHApPHOW CIIydalHOM
BEJIMYMHBI. MaremMaTH4ecKoe  OXHUJAHUE CYMMBbI  CIIYYallHbIX  BEJIMYMH.
MaremaTtnueckoe OXKHUJaHUE r€OMETPUYECKOTO 151 OMHOMHAIIEHOTO
pacnpeneneHun.

Jucnepcuss W CTaHAZAPTHOE  OTKJIIOHEHUME  CIIYYaWHOW  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BENIMYMHBL. MaTeMaTHYECKOe
OXXMJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss U CTaHAQPTHOE  OTKJIOHEHHWE  OWHOMHUAJIBHOTO
pactipenenenusa. Jlucnepcuss M CTaHAZAPTHOE OTKJIOHEHME T'€OMETPUYECKOIO
pacrpenencHusl.

11 KJIACC



HepaBenctBo YeoniméBa. Teopema UebOniméBa. Teopema bepuymiu. 3akoH
Oonpmimx  uucen. BwiOopounslii  MeTton — uccineAoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieyicHusl. PaBHOMEpHOE paclpeleseHue W €ro CBOMCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTEIIbHOMY pacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMaJIbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
NOKA3aTeNbHOIO pacnpeaeeHusi, QyHKIUS IUIOTHOCTU BEPOATHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIETICHUS.

ITocnenoBaTeIbHOCTh  OJWMHOYHBIX  HE3aBHCHMBIX  COOBITMH. 3amauw,
IIPUBOJSAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHERHOM
koppemsiiui.  CoBMeCTHble  HAOMIOJAEHHMS  JABYX  BeIMYUH. BbIOOpOYHBIN
KO3 GUIUEHT Koppensuuu. Pasnuume Mexay JTMHEWHOH CBSI3bI0 M NPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHb)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU O0YYAIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOrO  OOIIecTBa,  MNPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
poLeyp TPaXIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMEHHE
B3aUMOJCHCTBOBATh C COLUUAIBHBIMA WHCTUTYTAMHU B COOTBETCTBUH C WX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTE€MaTHMKH, IEHHOCTHOE OTHOIICHHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUUCKON MAaTEMAaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUNW B APYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Haponaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO TMOBEJCHHUS, CBSA3AHHOIO C MPAKTUYECKUM



IIPUMEHEHUEM JOCTW)KEHUM HAyKHW W JEATEIBHOCTBIO YYEHOIO, OCO3HAHHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHUH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TNPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 3/IOPOBbIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas ¢u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYydy, OCO3HAaHHWE IIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
paznuyHbIM  chepaM  TPOPECCHOHATIBHOM  NESITEIbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HaMPaBJICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYpbl, TIOHHUMAHHUE BIIASHUS
COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPUPOJHON M COLMAIBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa SKOJOTMYECKUX MPoOIeM, OpHUEHTALIHS
HAa TPUMEHEHHE MATeMATHYECKUX 3HAHUM JUIsl penieHus 3a7ad B 00JacTh
OKpY’)Karolel Cpelibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLIEHKH HMX BO3MOXHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEYECKOW AesTeIbHOCTU, STaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTUS LUBUIM3ALMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOW KaK CpEJCTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYKD M HCCIEIOBATEIBCKY JESATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble jornueckue aeiicTBUA:



BBISIBIISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOUIEHMH MEXIy IMOHATUSAMH, (HOPMYIMpPOBAThH
OIIpe/IeNICHUs TTOHATHUH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBAaHMSI 1151 0000ILEHHS U CPAaBHEHHSI, KDUTEPUHU ITPOBOIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyIUpPOBaTb U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUHMSI
B (hakTax, AAHHBIX, HAOJIIOJICHUSAX U YTBEPXKICHUSX, MpEAjaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTb BBIBOABI C KCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENIBHO JT0KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHHUM
(mpsiMbI€ M OT MMPOTHUBHOTO), BEICTpaBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIBI;

BBIOMpATh CMOCcO0 peleHus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pEUICHMs, BbIOMpaTh Haumbojee MNOAXOMAIMM ¢ yd4éToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebcKue AeilCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK HMCCIEIOBATENbCKUIT WHCTPYMEHT IIO3HAHUS,
dopMynupoBaTh  BONPOCH,  (PUKCHPYIOIIME  MPOTHBOpEUHEe,  Mpoliemy,
yCTaHaBIMBAaTh HUCKOMOE U JaHHOE, (hOpMHpOBATh TMIOTE3Y, apryMEHTUPOBATh
CBOIO TIO3HIINIO, MHEHUE;

MPOBOJNTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOro 00bEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUS, WCCIENOBAaHUS, OICHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKXKe BbIIBUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JACHUIINTHI WHPOpPMAIIUU, JAHHBIX, HCOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATh,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAITUIO PA3IMYHBIX BHUJIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYPUPOBaTh MH(POPMAILIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKH;



OLICHMBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOATEIEHO
c(pOpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIe Y4eOHbIe AeiiCTBHUA

OOwmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILIEHMSI, SICHO, TOYHO, I'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/€ 00CYXJI€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYKJAEMOU TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEU, HAICJICHHBIE Ha IIOMCK
pEelIeHNsl, COINOCTABIATh CBOU CYXICHUSA C CYXICHHUSAMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3ju4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCICI0BaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTAlMN U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS

Camoopranusamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEILIECHUS 3a/layd, BBIOMpaTh COCO0 PELICHUS C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BapUAHTHI PELICHUN ¢ YYETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peQuieKCMM Kak  OCO3HaHHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAAETh
croco0aMu CamMOINpPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPHU PELICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YibTaTa LEIHN U YCIOBUAM, OOBSICHITH MPUUUHBI
JOCTUKEHUSI WJIM HEAOCTHUKEHUSI Pe3ysIbTaTOB AESITebHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

NOHMUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUIYAJTbHON
pa®oThl TpU pemeHUuH Y4eOHBIX 3aJady, MNpUHUMATh LEJdb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPTraHU3aIlMI0 COBMECTHOM paboOThl, paclupeneniTh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYX AaTh IMpPOLIECC W pPe3yJabTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;



y4acTBOBaTh B TPYMIOBBIX GopMax paboThl (00CykaeHHs, 0OMEH MHEHU,
«MO3TOBBI€ IITYPMBD» M HHbBIE), BBINOJHATH CBOIO 4YacTb paboTHl U
KOOPAWHUPOBATh CBOU JEHCTBHA C JAPYIMMH YJ€HaMU KOMAaH/bI, OLEHHBATH
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aHUMOJCHCTBHUSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJ/IHO OIEPUPOBAThH MOHATHAMU: Tpad, MiIocKui rpad, cBSI3HBIA Tpad,
nyTh B Tpade, Ienb, IUKI, JEPEBO, CTENCHb BEPIIMHBI, JEPEBO CIIYYaitHOTO
AKCIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH TMOHSITUSIMU: CIyYalHBIA SKCIEPUMEHT (OIBIT),
Clly4ailHoe COOBITHE, dJIEMEHTAapHOE ClydyaiiHOe COObITHE (IJIEMEHTAPHBIN MCXO.)
CIIy4ailHOTO  OMbITa, HAXOAWTh BEPOSITHOCTU COOBITHMM B  OMNBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTapPHBIMU COOBITUSIMU;HAXOIUTh U (POPMYTUPOBATH
COOBITHSI:  TEepeceueHue, OObEAMHEHHUE  JAHHBIX  COOBITHH,  COOBITHE,
MPOTUBOIOJIOKHOE JTAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Jjepa, KOOPIUHATHYIO
NPSAMYIO JUIsl PEIIeHUsl 3a]1ad, T0JIb30BaThCsl (DOPMYJIION CIOKEHUS BEPOATHOCTEHN
JUTSI BEPOATHOCTEH JABYX U TPEX CIy4alHBIX COOBITUH;

OMEpUpOBaTh  TOHATUAMH:  YCIOBHAasi  BEPOSTHOCTh,  YMHOKCHHE
BEPOSTHOCTEUM, HE3aBUCHUMBIE COOBITHS, JEPEBO CIY4ailHOTO HKCIEPUMEHTA,
HAXOJIUTh BEPOSTHOCTH COOBITHI C TOMOIIBIO TMpaBUjiia YMHOXKEHHS, JepeBa
CJIy4ailHOTO OTbITA, HKCIIONBH30BaTh (POPMYIy TMOJTHOW BEPOATHOCTH, (HOpMYITy
baifeca npu pelieHun 3a1ad, ONpeaessITh HE3aBUCUMOCTh COOBITUN MO (opMyIie U
M0 OpraHU3aIMU CIYYaitHOTO AKCIIEPUMEHTA;

MPUMEHSTh M3Y4YCHHbIE KOMOWHATOPHBIE (OPMYNBI ISl MEPEUUCTICHUS
AJIEMEHTOB MHOECTB, JJIEMEHTAPHBIX COOBITHI CIy4alHOTO OIbITa, PEIICHUS
3a/lady 10 TEOPUHU BEPOSITHOCTEI;CBOOOAHO ONMEPUPOBATH MOHATUAMH: OWHAPHBIN
ClIy4yallHbId ONBIT (HUCTBITAHHWE), YCIEX M HEyJauya, HE3aBUCUMbBIC HCIBITAHUS,
cepusi MCHBbITAaHUM, HAXOAUTh BEPOSITHOCTH COOBITHI: B CEPUU MCHBITAHUHN 0
MEPBOrO YCIEeXa, B CEPUU HCIbITAaHUM bepHymid, B ONbITE, CBA3AHHOM CO
CJIy4ailHBIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: CIy4yaliHas BEJIMYWHA, PACTIPECICHHE
BEPOSTHOCTEH, JuarpamMma pacmpeiciieHus, OuHapHas ciydyailHas BeJIWYHWHA,
reoMeTpuiecKoe, ONHOMHUAIILHOE pacIpeieicHue;

ONEPHUPOBATH TMOHSITUSIMU: COBMECTHOE paclpe/leieHUe ABYX CIyYailHbIX
BEJIMYMH, UCIOJI30BATh TAOIHILy COBMECTHOTO PACHpPEISICHUS IBYX CIIy4alHBIX
BEJIMYMH JUIS BBIJACIICHUS PACHPEACIICHUS KaXI0W BETUYUHBI, OIpeeICHUs
HE3aBUCUMOCTH  CJIy4YalHBIX  BEJIMYMUH;CBOOOJHO  OINEPUPOBATH  IMOHSITHEM
MaTeMaTUYECKOT0 OKUAaHUS CIIy4YaHOU BETUYUHBI (pacrpesiesieHus1), MPUMEHSTh



CBOMCTBA MAaTE€MaTUYECKOIO0 OXHWAAHMS MNpPU PEHICHWH 3a7a4, BbIYUCITH
MaTEMaTHUYECKOE OXKHUAAHNE OMHOMUAIBHOIO U T€OMETPUUECKOTO PacpeiesICeHUH;

CBOOO/IHO OINEpPUPOBATh MOHATHUAMHU: JTUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JIHUCIEPCUM CIIyYaWHOW BEIMYHMHBI
(pactipeniesieHHs) MPU PELICHUU 3a/1ady, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 1 OMHOMHAIILHOTO paclpeIeIeHUM.

K konity 11 kiacca oOyJaromuiicss HayquTCs:

BBIUUCIISATh BHIOOPOYHBIE XaPAKTEPUCTUKHU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYIMHOCTH JIaHHBIX [0  BBIOOPOYHBIM
xapaktepucTukaM. OLEeHUBaTh BEPOSTHOCTU COOBITUI U MPOBEPSTH MPOCTEHIINe
CTaTUCTUYECKHUE THIIOTE3BI, II0JIb3YACh N3yUYECHHBIMU PACIPEICICHUAMU;

IPUBOANUTH  INPUMEPBI  334a4y, NPUBOAAIMIMX K  IIOKA3aTeIIbHOMY
pacupenesieHno, 3ajad, NOPUBOMAIIMX K HOPMAJIBHOMY  PacCIpENeSICHUIO.
OnepupoBarth MOHATUSAMU: (PYHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpeneneHusi, PyHKIMUS MIIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO pacipeieseHus,
(GYHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpEIeICHNUS;

onpenensaTy  Ko3(pPUUMEHT  JUHEHHOM  KOppEesuH,  BbIOOPOYHBIN
KO3 (PULIMEHT KOPPEIIALIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie IIpakrnyeckue op
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
DnemMeHThl Teopuu rpados 3 https://mouypokn.pd/
Ciy4aifHble OTIBITHI, CIIy4ailHbIe COOBITUS U 3 https://monypokun.pdp/
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U https://mounypoku.pod/
coObITusiMH. Cl10’KEHHE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HesaBucumplie coObITHs
OneMeHThl KOMOMHATOPUKU 4 1 https://monypoku.pd/
Cepuu 1ocie10BaTeIbHbIX UCTIHITAHUH. https://mounypoku.pod/
Ucnpiranusa beprnynnu. CiyyaiiHblii BIOOD 5
13 KOHEYHOM COBOKYITHOCTH
Cry4aifHble BETMYUHBI M pacIpeieICHUs 13 1 https://monypoku.pd/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33 2 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NMPOrpaMMblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchl
1 3aK0H OOJIBIITNX YUCET 5 https://mouypokn.p/
2 DJIEMEHTHI MaTEMATUYECKON CTATUCTUKU 6 https://monypoku.pd/
HenpepbiBHbBIE CiyyaliHbIE BETMYUHbI https://monypoku.pd/
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOPMAaJILHOE pacpeACICHHS
4 Pacripenenenue [lyaccona 2 https://mounypoku.pd/
5 CBs13b MeX 1y ClTy4allHBIMH BETHYHMHAMHU 6 https://mouypokn.pd/
6 OG600IIEHHEe U CHCTEMATH3AINS 3HAHKI 10 https://monypoku.pd/
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 33 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6
6.1

HpOBepﬂeMLIe NnMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUNA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnporpaMmmasl CpeaHET0 0611161"0 oﬁpasonaﬂnﬂ

Teopust BEpOATHOCTEN U CTATUCTHKA

Yurath 1 CTPOUTH Ta6J'II/II_[BI n auarpaMmbl

6.2

6.3

6.4

6.5

6.6

OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe, MeAMaHa,
HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, pa3MaxX MacCHBa YUCIIOBBIX JaHHBIX

OnepupoBaTh MOHIATUSIMU: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIlydyaiiHOE
coObITHE, >IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOM) CIIy4alHOTO
OMBITa; HAXOJIWUTh BEPOSTHOCTHU B OINBITAX C PABHOBO3MOXKHBIMU
CIIy9aifHBIMU COOBITHSIMH, HAXOJUTh  CPAaBHUBATh BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CIyYalHBIX KCIIEPUMEHTaX

Haxonute u ¢dopMynupoBaTh COOBITHS: IepecedeHne H OObeIUHEHHE
JAHHBIX COOBITMH, COOBITHE, IPOTUBOIIOIOKHOE JIAHHOMY COOBITHIO;
MOJIb30BATHCS AMarpaMMaMu Diiiepa 1 GOpPMYIIOH CIIOKEHHS BEPOATHOCTEH
IIPU PELICHNH 3a/1a4

OnepupoBaTh MOHATHSIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
HAXOJHUTh BEPOSTHOCTU C TMOMOUIbIO MpaBWJIa YMHOXEHHS, C TOMOIIBIO
JiepeBa CIIy4yallHOTO OIbITa

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEILIEHUH 3aa4

6.7

6.8

OnepupoBaTh NMOHATUSAMHU: HCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUI B cepuu
HE3aBUCUMBIX WCIBITAHWW JI0 IEPBOTO YyCIEXa, HAXOAWTh BEPOATHOCTHU
coObITHI B cepuu uctbiTanuii beprynnu

OnepupoBaTb  NOHATUAMU:  CIIy4aliHas  BEJIWYMHA, paclpeiesIeHue
BEPOSATHOCTEH, IMarpaMMa pacipeaencHus




11 KIIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOI MPOrPaAMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
) Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYMHBIIO
' pacnpezieNIeHUIO WK C TOMOUIBbIO AUarpaMm
OnepupoBaTh IMOHATHEM MAaTEMAaTHUYECKOTO  OXUAAHUS, [PUBOJUTH
59 IpPUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKoe OXKHUJAAHHUE CIydaiHOM
' BEJIMYMHBI, HAXOJUTh MaTeMaTHYeCKOe OXHUIaHWE [0  JaHHOMY
pacrpeeNeHUIo
5.3 Wmets npencraBineHne o 3aKoHe OOJBIINX YHCET
5.4 HmeTs npecTaBieHne 0 HOpMaabHOM pacrpeaeIeHuN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauIl U auarpamm. CpegHee apudmMeTHIecKoe,
MeraHa, HauOOoJbIllee U HAUMEHBIIIEe 3HAYCHUS, pa3Max, IUCIEPCHSI M CTaHJIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIuM30CTh YacTOThIM BEPOSITHOCTH
coObITuii. Ciy4aifHblE OMBITBI C PABHOBO3MOXKHBIMU 3JEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. uarpammsl Diinepa. @opmyrna caokeHus: BeposTHOCTEN

6.4

VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie COOBITHS

6.5

6.6

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna ounoma HeroToHa

bunaphplii ciyuyaiiHblii ombIT (McCHbITaHuE), ycnex M Heynaya. HesaBucumble

HUCIIbITAHHA. CepI/IH HE3aBHCHUMBIX HCIIBITAaHHI A0 IHEpBOIroO  yCIICXa. CepI/Iﬂ
HE3aBHUCHMBIX MCITBITAHUN BepHy.]'IJ'II/I

6.7

Cnyuaitnas BenuumHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
[Tpumeps! pacnpeieieHnid, B TOM YHCIie TeOMETpUIeckoer OMHOMHUAIBHOE

11 KIIACC

Kon

5.1

5.2

5.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXKUAAHUE,
JUCIIEPCHUS. U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMeHeHHs MaTeMaTHYECKOro
OXXHMJAaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEAHEBHOM XU3HU. MaremaTrnueckoe
OXKMJIaHWE OMHAPHOW CIIy4ailHOW BENWYMHBI. MaTeMaTH4ecKoe OKHUJIAaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTndecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpojJe U olmecTBe. BriOOpoUHBbIit
METOJ UCCIIEJOBAaHUI

[IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX  BeJWYMH. lloHATHME O  TUIOTHOCTH
pacnpezeneHus. 3aaadu, NPpUBOAAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOYKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHAJIbHBIM TOKA3aTEeJIeM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNl; YMEHHE UCIIOIb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0OLIuii
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTCMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HEPABCHCTBA W CHCTEMbI C IIApaMCTPOM; NIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKHU U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
HNePUOANYHOCTh (YHKIMHM, OrPaHUYEHHOCTh (PYHKUIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢usznyeckuil CMbICI NPOM3BOAHON, TNepBooOpa3Hasi, ONpeIeIEHHbIN
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ul UCCIENOBaHMUA (DYHKIMMA,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCIE COLHMAIbHO-)KOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (yHKIU,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j7a4 M3 APYIHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 PealbHON
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMN IS PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPAaBAONOAOOHOCTh pPE3YyIbTATOB;, YMEHHE MOJAEIMPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: cpeHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEeKaTb, MHTEPIPETHPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJIbHBIX IIPOLIECCOB M SIBICHUH; MPENCTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIBIO JUuarpamMm pacCC€uBaHUs U JIMHENHOMU perpeccuun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXEHHUS BEPOSTHOCTEH, (GopMyny IOJIHON
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BEJNIMYMHBI, (QYHKIHHA  pPaCHpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHHS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYXKACHUS JUIS PEIICHUsS 33a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJl, TpEXIPaHHBIN YroJj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSAMU; YMEHHME HUCIIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaAMHIBI, TPU3MBI, KOHYyCa, LWIMHIpPa, O0BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa WM MHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeacHUs U3y4aeMbIX (QUTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILCHHS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAJbL, OOBEM, IUIOMA/b TOBEPXHOCTH), HCIOJIB3YS
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHHﬁ u KOOpZ[HHaTHLIP’I METOA

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHEC PpacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1 Yucna u BBIYUCIIECHUSA

11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panyonanehbele uucina. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOM, HPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH

13 Apudmernaeckuit KOpPEHb HaTypajabHOU CTEIICHH. HevictBus c
' apu(METHUECKUMH KOPHIMHU HATYpaIbHOM CTETICHN

14 Crenenbp ¢ nenbiM mokazarteneM. CTelneHb € PALMOHAIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENEHU

15 CuHyc, KOCMHYC M TaHI€HC YHUCIIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

JleiictButenpHbie 4ucia. ApuQMETHYECKHE OINEpaluu C JICHCTBUTEIBHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, NMPUKUAKA U
OLIEHKA pe3yJIbTaTa BHIUMCIEHUI

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHsle yncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHbie U JIorapupMUUYECKUE YPAaBHEHUS

2.5 [lensie 1 QPOOHO-paIMOHATBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpudeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 OyHKIWH U TpaduKu

3.1 Oyukuus, cnocodsl 3aganua Gynkuun. ['paduk Qyakun. Bzanmuo oOpaTHbIe




¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKImm

OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HaueHWH ¢(ynkuun. Hymun ¢yHkmmu.

[IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.

32 MakcumymMBbl 1 MUHUMYMBI QYHKIMHA. HanOosplnee  HaMMeHbIEe 3HAYCHUE
(GYHKIMH Ha TPOMEXKYTKE
33 Crenennas (yHKUIMS C HaTypaJbHBIM M II€JIBIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMnToThl TpadukoB (yHkimii. CBoiicTBa (yHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
38 Apudmernueckass W reoMeTpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
' NPOIICHTOB
4 Hauana MmaTemaTn4eckoro ananmsa
4.1 [TpousBoanas ¢yHkiuu. [Iporu3BoHbIE FI€MEHTAPHBIX (PYHKIIUH
[IpumeHneHne NpPOM3BOAHOW K HCCIENOBAaHHIO (DYHKIMH Ha MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOOoNbIIero ¥ HaUMEHBLIETo 3HaueHus (QyHKIMH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmmcarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALEHUS
7.5 KoopauHatel 1 BEKTOPHI
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