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1.IHOACHUTEJBHASA 3AIINCKA

Y4ueOHslil Kypc «BepoITHOCTh U CTaTHUCTHUKA» YIiayOJEHHOTO YPOBHSI SBIISETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca yriayOa€éHHOIO ypOoBHS
Ha YpPOBHE CpelHero oOuiero oOpas3oBaHusA. YUeOHBIM Kypc NpeaHa3HAuyeH is
(dopMupoBaHusg y OOy4YarOIIMXCsl CTATUCTUYECKOW KyJIbTYpPhl W IMOHMMAHUS POJIU
TEOPUH BEpPOSATHOCTEM Kak MaTEeMaTUYeCKOr0 HWHCTPYMEHTA [UIsl H3y4YEHHS
CIIy4aliHbIX COOBITHIA, BEIMUYUH M mporeccoB. llpu m3zydenun kypca oboramarorcs
OpeJCTaBlICHUs OOydYaloIUXCcsl O METOAAX MCCIEN0BaHUs H3MEHYMBOIO MHUDA,
pa3BUBaeTCsd IOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH MAaTEMaTUYECKHUX METOO0B
NO3HAHUA KaK HEOThEMJIEMOW YacTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOIO
MHPOBO33PEHUS.

Copepxanne y4eOHOro Kypca HampaBJI€HO Ha 3aKpeIUICHHE 3HAHUM,
MOJyYEHHBIX IIPU U3YyUYEHUH Kypca Ha ypOBHE OCHOBHOT'O OOIIEro 00pa30BaHus, U Ha
Pa3BUTHE NIPENCTABICHUN O CIyYalHbIX BEIMYHMHAX U B3aUMOCBA3SAX MEXAY HUMH Ha
BAXKHBIX NPHUMEPAX, CIOKETbl KOTOPBIX MOYEPHHYTHI M3 OKpyKaromero mupa. B
pe3yJiibTate y oOydJaromuxcs AOJIKHO cOopMHUpPOBATHCS MPECTaBICHUE O HauboJiee
yHOTPEOUTENbHBIX K OOLIMX MaTEeMaTHUYECKUX MOJEINAX, HCIONb3YEMbIX JUIs
ONKCaHUsl AHTPOTIOMETPUUECKUX M JIeMOrpapuuecKuX BEJIMYUH, MOTPEHIHOCTEH B
pa3iMyHbBle poJia W3MEPEHUsX, JUIMTEIBbHOCTU 0€30TKa3HOM paboThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB B OOIIECTBE. YUeOHBIN
Kypc sBisieTcsi 0a30il JUisi OCBOEHHUSI BEpPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOJUMBIX CIIEHUAINCTaM HE TOJBKO MHKXEHEPHBIX CIELHUAIbHOCTEH, HO TaKKe
COLIMAJIbHBIX M TICUXOJIOTUYECKUX, IOCKOJIbKY COBPEMEHHbIE OOLIECTBEHHbIE HAYKH B
3HAYUTEIBLHON Mepe MCIOB3YIOT aNnapar aHajau3a OoNbIIUX JaHHBIX. L{eHTpaibHyI0
4acTh y4eOHOro Kypca 3aHUMaeT OOCYXXJEHHME 3aKoHa OOJIBIIUX YHCEeT —
(byHAaMEHTAJIBHOTO 3aKOHA PUPO/IbI, UMEIOLIEr0 MaTEMAaTUYECKYI0 (POpMaTU3ALIHIO.

B cooTBeTcTBMM € yKa3aHHBIMM LEISIMH B CTPYKType YydeOHOro Kypca
«BeposTHOCTP W CTaTHCTHKa» Ha YIIIyOJIEHHOM YPOBHE BBIACIEHBl OCHOBHBIE
coJiepkatenbuble JIMHUK: «CiydaiiHble COOBITHS M BeposiTHOCTH» M «CilydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEI.

[ToMMMO OCHOBHBIX JMHUN B Yy4e€OHBIM KypC BKJIIOUEHBI 3JIEMEHTBHI TEOPUU
rpaoB ¥ TEOPUU MHOKECTB, HEOOXOAUMBIE J1JIsl TOJTHOLIEHHOTO OCBOCHHSI MaTepHrasa
JTAHHOT'O y4eOHOTr0 Kypca U CMEXHBIX MATEMAaTHYECKUX yUEOHBIX KYpPCOB.

Copepxxanue nmuHun «CiydailHble COOBITHSI U BEPOSITHOCTHY CITY>KHT OCHOBOM
Uis  (GOPMUPOBAaHUS TPEACTABICHUI O paclpeneseHUH BEPOSTHOCTEH MEXTY
3HAQYECHUSAMH CIyYaWHBIX BEIWYUH. Ba)XKHYI0 4acTb B 3TOU COAEPKATEINBHOU JIMHUU
3aHMMAaeT U3YyYCHHE TEOMETPHUYECKOr0 W OMHOMHUAJIBHOTO paCHpeleeHud |
3HAKOMCTBO C MX HENPEPBIBHBIMH AHAJIOTAMM — II0KA3aTEIbHBIM M HOPMAaJIbHBIM
pacIpeneIeHusMH.



TeMbl, CBsiI3aHHbIE C  HENPEPHIBHBIMU  CIyYallHBIMM  BEJIMYMHAMH U
pacnpeneneHus MU, aKIEHTUPYIOT BHUMAaHHE OOyYaronmMxcs Ha ONUCAHWUU U
W3YUYCHUU CIIYyYaWHBIX SBJICHHH C TIOMOIILIO HEMpephiBHBIX (yHKOHH. OCHOBHOE
BHHUMAaHHE YJEJSIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PaCIIpEICICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMHUTEIBHOE HW3Y4YEHHUE CBS3U
MEXKJy CIy4allHBIMM BEJIMYMHAMU M OINHUCAHUE JTOM CBSI3U C TOMOIUIBIO
kod(dummeHTa KOppeIsaud W €ro BBIOOPOYHOTO aHajIora. OTH DJIEMEHTHI
COJIEpKaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUS», U3YUYCHHYIO Ha YPOBHE
OCHOBHOI'O 00111er0 00pa3oBaHus, © BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emeé oaun sieMeHT coJiepKaHusi, KOTOPBIN MpeiaracTcs Ha 03HaKOMUTEILHOM
YPOBHE — MOCJIEA0BATEIBLHOCTD CIIyYailHbIX HE3aBUCHUMBIX COOBITHUM, HACTYMNAIOIINUX B
eauHuIly BpeMeHH. O3HaKOMIJICHHE C PACIPENICIICHUEM BEPOSITHOCTEH KOJWYECTBA
TaKMX COOBITUM HOCHUT Pa3BUBAIOIIUNA XapaKTep U SBIAETCS AaKTyaJlbHBIM IS
Oyqymux aOUTYpPUEHTOB, TOCTYIAIOIMIKUX HA y4eOHbIE CHEIUATbHOCTH, CBSI3aHHBIE C
0O0I11IeCTBEHHBIMU HayKaMH, TICUXO0JIOTUEN U YIIPaBICHUEM.

Ha u3ydenue yueObHOro xypca «BeposSTHOCTh M CTaTUCTHKa» Ha yIrIyOJIECHHOM
ypoBHe oTBoAuTCs B 11 kitacce — 34 vaca (1 yac B Hefieno).

2.COAEP) KAHUE OBYUEHUSA

11 KIIACC

HepaBenctBo YeObiméBa. Teopema UYeOniméBa. Teopema bepnymnu. 3akoH
Oonpmmx ~ uyucen.  BweiOopouHblii  Meron — uccienoBaHuii.  Beibopounbie
xapakTepucTUKU. OLIEHUBAaHUE BEPOSTHOCTH COOBITHS IO BBHIOOPOUYHBIM JAHHBIM.
IIpoBepka MpoCTENIIMX THITOTE3 C TOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepsiBHbIe citydaliHple BeauduHbl. Ilpumepsl. @PyHKOUS IIOTHOCTH
BEPOSITHOCTUA paclpeiesicHusi. PaBHOMEpHOE paclpelesiecHuE M €ro CBOWCTBA.
3agauM, MPUBOJAIINE K MOKA3aTEIbHOMY paclpelleNIeHUu0. 3aaud, TpUBOASIIUE K
HOPMAJIBHOMY pacrpeiesieHn0. OyHKIUS IIOTHOCTH BEPOSITHOCTH MOKA3aTEIbHOTO
pacrnpenenenus, QyHKIUS TJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIpeieieHusl.
OyHKIMSA INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEACIICHU.

[TocnienoBaTenbHOCT,  OAMHOYHBIX  HE3aBHUCHUMBIX  COOBITHUH. 3agaum,
npuBoAsIMe K pacrpenenenuto [lyaccona.

KoBapuanus nByx ciydaitHpix BenruuH. KodhpuimeHT TMHeHON KOppemsIuu.
CoBMecTHbIE HAOMIOACHUS ABYX BEJIUUYMH. BbIOOpOUHBIN KOAPPUIUEHT KOPPEIALIHUH.
Paznuune mMexay JTMHEMHOMN CBS3bI0 U IIPUUYMHHO-CIEACTBEHHOU CBA3bIO. JIMHEHAas
perpeccusi, METOJl HAMMEHbIINX KBaJPaTOB.



3.IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OO0YYarOIIErocss KaKk aKTUBHOTO M
OTBETCTBEHHOTO YJIeHA POCCHUUCKOTO OOIIECTBA, MPEICTABICHUE O MaTEMaTHYECKHX
OCHOBaxX (PYHKIIMOHUPOBAHHMS  PA3JIMYHBIX  CTPYKTYp, SBJICHHM, MPOIEIYP
TPaXIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U APYTOE), YMEHUE B3aMMOICHCTBOBATH
C COIMAITLHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKITMSIMH U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TPaKTaHCKOW HACHTUYHOCTH, YBaXKCHHUS K
MPOIIOMY M HACTOSAIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSAM POCCHMCKMX MATEMATUKOB U POCCUMCKOM MAaTeMaTHYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JIOCTMIXKEHHM B JIPyTMX HayKaX, TEXHOJOTHusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHWE IYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, cHOpMHPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUSA, STUYECKOTO MOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHPY, BKJIIOYas OCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJa4, PEIICHU, pacCy ACHUN, BOCOPUUMYUBOCTh K
MaTE€MaTUYECKUM aCTIEKTaM Pa3IMYHbIX BHUIOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSITh MaTEeMAaTUUYECKUE 3HAHUSI B MHTEpEcax
3I0pOBOTO M Oe30macHoro obpasza >KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3I0POBOE THTAaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHITUH U OTIbIXa,
peryisipHas (u3udeckas aKkTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYI0JIIO0HS, UHTEPEC K Pa3IMUYHbIM
chepam TpPohEeCCHOHAIBPHOW IEATCIPHOCTH, CBSI3aHHBIM C MaTEMaTHKONW M e
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccun u
peann30BBIBATh COOCTBEHHBIC XWU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTH4ecKoMy 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH KU3HH,
FOTOBHOCTh K AaKTMBHOMY y4YaCTUIO B pEIICHMHU IMPAKTUUECKHUX  3aJad
MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(hOpPMUPOBAHHOCTh  DKOJOTMYECKON  KyJbTYpbl, TOHMMAaHWUE  BIUSHUSI
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
CpeIlbl, 0OCO3HAHUE TJI00ATBHOTO XapakTepa KOJIOTHUECKHUX MPO0IeM, OpUEHTAITUS Ha
MIPUMEHEHUE MaTEeMaTUUECKUX 3HAHUM IS peIIeHUs 3a7ad B 00JIACTH OKPYKaIOIICH
Cpelbl, IJIAaHWPOBAHHUE TIOCTYIKOB W OIEHKH WX BO3MOXKHBIX IOCICACTBUM IS
OKPYXarOUIEH CPEeIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIICCTBEHHOM MPAKTHUKH, TOHMMAHUE MaTEeMaTHYeCKOM
HayKH Kak cepbl 4eJIOBEUECKOHN JCATEIbHOCTH, ATANOB €€ pa3BUTHUS M 3HAYMMOCTH
JUIS. pa3BUTHS LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMAaTHKA UM MaTeMaTU4eCKOM
KYJbTYpPOU Kak CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBISATh MPOECKTHYIO U
HCCJICIOBATENbCKYIO ICATEIBHOCTh HMHANBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIC 1efiCTBUSA

ba3oBble 1ornuecKkue aeiicTBuA:

BBISIBJISAITH M XapaKTE€PU30BATh CYIIECTBEHHbIE NPHU3HAKKM MAaTEMAaTHYECKHX
O0OBEKTOB, MOHATHI, OTHOIIEHUNA MEXIY MOHATUSAMH, (OPMYJIUPOBATH ONpPEACICHUS
NOHSTUN, YCTaHABIUBATh CYLIECTBEHHBIN MpPU3HAK KJACCU(UKALUU, OCHOBAHUS AJIs
000O0LIeHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMAT, dopMmynupoBath M IpeoOpa30oBbIBAThH CYKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U MPOTHUBOPEYUS B
(dakTax, NaHHBIX, HAOJMIOJEHUSX M YTBEPXKICHUSX, MpeAsaratb KpUTEPUH st
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOJBI C HCMOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIFOUEHH 110 aHATIOTUH;

IIPOBOJUTH CaMOCTOSITENIBHO JIOKA3aTENbCTBA MAaTEMAaTUYECKHX YTBEPKICHUN
(npsiMBIE ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTALMIO, TPUBOANTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpATh C€Moco0 pemieHust ydeOHOM 3agauM  (CpaBHMBATh HECKOJBKO
BapHAaHTOB PEIICHHUs, BHIOMpPATh HanboJee MOAXOIAIMNNA ¢ YIETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIB30BaTh BONPOCHI KAK MCCIECNOBATEIbCKAA WHCTPYMEHT IIO3HAHUA,
(dopMyIupOBaTH BOIIPOCHI, pukcupyromue IPOTUBOPEYHE, npobisemy,
yCTaHaBIMBATh UCKOMOE M JaHHOE, (POPMUPOBATH THUIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3ULIMI0, MHCHHUE;



MIPOBOJIUTH CAMOCTOSITENIBHO CIUNIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YecKOr0 OOBEKTa, SBJICHMs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy O0OBbEKTaMH, SBICHUSIMU, POLIECCAMU;

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHMS U BBIBOABI MO pe3yjbTaTam
NPOBENEHHOTO  HAONIOJIEHUs,  MCCIIEOBAaHUS,  OIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE NpoLECcCa, a TAKXKE BBIIBUIATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh €PUIIUTHI MHGOPMAIIMK, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(OPMALMIO M3 WCTOYHHKOB PA3IHMYHBIX THUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHGOPMAIINIO PA3TUYHBIX BUJIOB U (OpM
MPEJCTABIICHHUS;

CTPYKTYpPUpPOBaTh HMH(POPMAIIMIO, TPEACTABIATH €€ B pa3audHbIX (opmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHHBATh HaJEKHOCTh uH(popmManuu 1o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJbHbIC Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYJIHUPOBATh CYKIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
LEJISIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IACBMEHHBIX TEKCTaX, JaBaTh TMOACHEHUS MO XOAYy pEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJe OOCYXXIEHHs 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HALIEJICHHBIC HA MIOMCK PEIICHHUS,
COIIOCTABJIATH CBOM CYXACHUSA C CYXKICHUSAMH JPYyIMX YYaCTHHKOB JHAJIOra,
OoOHapyXUBaTh pa3gu4yve U CXOJACTBO TO3UIUH, B KOPPEKTHOH (Qopme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YyJIbTAaThl PEIICHUA 3aJayd, JKCIIEPUMEHTA, WMCCIENOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUIGHHSI € Y4€TOM 3ajad
MPE3eHTAlUU U OCOOEHHOCTEHN ay TUuTOPHUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, aJTOPUTM PEIICHHS 3aJayd, BHIOUpATh CIOCOO peuieHus: ¢
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:



BJIa/IE€Th HaBbIKAMH [M03HABATEIbHON pe(IEeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
NEUCTBUA W MBICIUTEIBHBIX MPOLIECCOB, WX PE3YyJbTaTOB, BIAAETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJbTATa PELIEHUS MATEMAaTHYECKOU
3aJ1a4y;

IPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHM PEUICHUM 3aJayH,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSAM, OOBSICHATH NPHYMHBI
JOCTUKEHUSI WM HENOCTH)KEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJIUTh OILIUOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

NOHUMAaTh M HCIOJb30BaTh NPEMMYIIECTBA KOMaHIHOM W WHIAUBUIYAJIBHON
paboThl NpU pelIeHnn y4eOHBIX 3a/1a4, IPUHUMATh LI€Jb COBMECTHOM JIE€ATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, pachpenensarb BUIbl padoT,
JIOTOBapuBaThCs, OOCYXKJaTh MpPOLECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUS
HECKOJILKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCykAeHHUS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U MHBIE), BBIIIOJIHATh CBOIO YAaCTh pabOThl U KOOPAUHUPOBATH
CBOM JCUCTBUSA C IPYTMMH YJI€HAMU KOMAaH/Ibl, OLICHUBATh KAYE€CTBO CBOErO BKJIaJa B
o0  MOpOAYKT MO  KpUTepusM,  CHOPMYJIMPOBAHHBIM  YYACTHHKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 11 kiacca oOyvaromuiicst Hay4uTCst:

ONEPUPOBATH NOHATUAMH: COBMECTHOE PACTIPEIEIICHUE IBYX CIyYalHBIX
BEJIMYMH, HCIIOJIb30BaTh TA0JINIy COBMECTHOTO PACHpPECIICHUs ABYX CIIy4YalHbIX
BEJIMYMH IS BBIJCICHUS PACIIPEACICHUS KaX 10U BEIIMYMHBIL, OIIPEICIICHUS
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OXKUAAHUS CITydaitHON
BEJTMYMHBI (pacripeeneHus ), IPUMEHATh CBOMCTBA MATEMATHUECKOTO OXKUAAHUS
IIPU PEIIeHUH 3a]1a4, BEIUUCIISTH MATEMAaTHYECKOE OKHUJaHNe OMHOMHUAIILHOTO U
Tr€OMETPUYECKOIO PACIIPEACICHUN;

CBOOOIHO ONEPUPOBATH MOHATUIMU: AUCIIEPCHUS, CTAHAAPTHOE OTKIOHEHUE
CJIIy4alHOM BEJIMYMHBI, IPUMEHATH CBOWCTBA JUCIIEPCUN CIIyYaWHOU BEJIMYMHBI
(pacripeiesieHtst) IPU PEILICHUH 3a/1a4, BRIUYUCIATH JUCIIEPCHUIO U CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUUECKOT0 U OMHOMHAILHOTO paclpe/IeiIeHHUIA;

BBIUUCIISTH BBIOOPOUHBIE XapaKTEPUCTHKU MO JAHHON BBIOOPKE U OLICHUBATH
XapaKTEPUCTUKHU I€HEPATILHOM COBOKYTTHOCTH JJAHHBIX MO BEIOOPOYHBIM
xapakrepucTukam. OLEeHUBaTh BEPOATHOCTU COOBITHI U IPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE  TUIIOTE3bl,  MOJIb3YACh  U3YYEHHBIMU  PaACIPEACIICHUSIMH.
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4 TEMATUYECKOE IINTAHUPOBAHUE

11 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcesbl
https://myschool.edu.ru/
1 3aK0H OOJIBIITNX YUCEIT 5
https://myschool.edu.ru/
2 DJIEMEHTBI MaTEMATUYECKON CTATUCTUKH 6
HenpepbiBHBIE CilydaiiHble BEJIUUMHEI https://myschool.edu.ru/
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOpMAaJIbHOE pacIpeieeHus
https://myschool.edu.ru/
4 Pacnpenenenne Ilyaccona 2
https://myschool.edu.ru/
5 CBs13b MeX/y CITy4allHBIMH BeTMYHMHAMHU 6
https://myschool.edu.ru/
6 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

5.1TIOYPOYHOE IINTAHNPOBAHUE

11 KJIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
(1)
':;'H Tema ypoka Beero Kontposbusbie IIpakTHnueckue f{l:;:ennn :)Ig:)l;[;z?;fenbnue
padoTbI padoThI pecypenI
HepasenctBo YebnimeBa. Teopema https://myschool.edu.ru/
1 UYeorrmesa. Teopema bepryimu. 3akoH 1
00JBIINX YHCET
HepasenctBo YebnimeBa. Teopema https://myschool.edu.ru/
2 YeoOrimena. Teopema bepuyinu. 3akoH 1
OOJBIINX YHCeT
HepasenctBo YebnimeBa. Teopema https://myschool.edu.ru/
3 YeoOrimera. Teopema bepuyinu. 3akon 1
00IBIINX YHCe
4 Br10opouHBIif METOT MCCIIEIOBAHUIMA 1 https://myschool.edu.ru/
5 [TpakTuyeckas pabora ¢ HCIOIB30BAHUEM 1 https://myschool.edu.ru/
3JIEKTPOHHBIX TAOJIUI]
I'enepasibHast COBOKYIIHOCTD U CiIy4anHas https://myschool.edu.ru/
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
6 xapaktepucTukamu. OLieHKa CPETHETO U 1
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK
I'enepanbpHas COBOKYITHOCTh U Clly4aiiHas https://myschool.edu.ru/
7 BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU 1

XapaKTCPUCTHKAMMU. OI.[CHKa CpCAHETO U
AUCIICPCHUN FCHCp&J’IBHOﬁ COBOKYITHOCTH C




MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

10

OneHnBaHUE BEPOSITHOCTEH COOBITHM 1O
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINUX TUIIOTE3 C MOMOLIBIO CBOMCTB
M3YYEHHBIX pacrpeesieHui

Craructuueckas runoresa. [IpoBepka

HpOCTCﬁIHHX THUITIOTE3 C IOMOIIBIO CBOMCTB
HN3YYCHHBIX pacnpez[eneHHﬁ

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

ru/

ru/

ru/

11

12

13

[IpakTudeckas paboTa ¢ HCIIOTH30BAHHEM
DJIEKTPOHHBIX TAOJIUI

[TprMepsl HEMPEPHIBHBIX CITyYalHBIX
BennurH. OyHKINS I0THOCTH
BEPOSITHOCTH

PaBaomepHoe pacnipenenenue. [Ipumepsr
3aja4, MPUBOJAIIMNX K MOKA3aTEILHOMY U K
HOPMaJIbHOMY pacIpeesIeHUAM

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

ru/

ru/

ru/

14

CDyHKHI/Ifl IJIOTHOCTH BCPOATHOCTH
IMMOKa3aTCJIbHOTO paCclIpCACICHUA

https://myschool.edu.

ru/

15

16

17

@YHKIMS MIIOTHOCTH BEPOSITHOCTH
HOPMAJIbHOT'O paclpeieeHus
[TocnenoBaTenbHOCTh OJMHOYHBIX
HE3aBUCUMBIX cOObITHH. [Tpumep 3agaun,
npuBOALIEH K pacnpenenenuro Ilyaccona
[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AIIEKTPOHHBIX TaOJIHIL

https://myschool.edu.

https://myschool.edu.

https://myschool.edu.

ru/

ru/

ru/

18

KoBapranus 1Byx Ciiy4allHbIX BEJIMYUH.
Koaddunment koppensuuu

https://myschool.edu.

ru/

10




https://myschool.edu.

ru/

19 CoBmecTHBIC HAOMIOIEHUS JIBYX BEIIMYHH
20 Br160opounbIif KO3(PPUITUEHT KOPPEIALHH https://myschool.edu.ru/
21 Paznuuune Mexny TMHEMHON CBA3BIO U https://myschool.edu.ru/
IIPUYMHHO-CIIEACTBEHHOM CBA3bIO
29 JIuneiinas perpeccus https://myschool.edu.ru/
93 [IpakTudeckas paboTa C HCIOIH30BAHHEM https://myschool.edu.ru/
3JICKTPOHHBIX TAOJIUII
IIpencraBienue JaHHBIX C TOMOUIBIO https://myschool.edu.ru/
24 TaOIHI] ¥ TUarpamm, ornucaTeabHas
CTaTUCTHKA
o5 OnbITH ¢ PABHOBO3MOKHBIMU https://myschool.edu.ru/
3JIEMEHTAPHBIMHA COOBITUSIMHU
26 Brruucnenue BeposiTHOCTEH COOBITUH € https://myschool.edu.ru/
npuUMeHeHueM (HopMyII
Brrunciienye BepoATHOCTEH COOBITHH C https://myschool.edu.ru/
Y
97 MpUMEHEHUEM IpapUIECKUX METOJIOB:
KOOpPJMHATHAsI psiMasi, IEPEBO,
nuarpamma Ditiepa
28 CrnyvaiiHble BEIMYUHBI U paclpeiesIeHUs https://myschool.edu.ru/
29 Marematrueckoe OKHJAaHuEe CTy4ailHON https://myschool.edu.ru/
BCIIUYUHBI
30 MaremaTrnueckoe OKHJAaHue CTydailHON https://myschool.edu.ru/
BEIIMYHHBI
31 KonTtponbHas pabdora: "BepostHocTs 1 https://myschool.edu.ru/

craTucTuka"
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32

Brruncienue BeposaTHOCTEH COOBITHI C
npuMeHeHueM (Gpopmyt u rpapuaecKkux
METO/IOB

https://myschool.edu.ru/

33

Brruncienue BeposaTHOCTEH COOBITHIA C
npuMeHeHneM GopMyIT U rpaduyecKux
METO/I0B

https://myschool.edu.ru/

34

Ciyualinbple BETUUHUHBI U paclpeesIeHusI.

MaremaTnueckoe 0KMIaHUE CIIy4aliHOU
BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

https://myschool.edu.ru/
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI

11 KJIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
MpoBepsieMoro | o0pa3oBaTebHOI MPOrpaMMbl CPpeHero 001ero 00pa3zoBaHus
pe3yJbTara
5 Teopusi BeposiTHOCTEN U CTaTUCTHKA
5.1 CpaBHUBATh BEPOSITHOCTH 3HAYEHUI CITy4ailHOWM BETMYMHBINIO PACIPEIEICHUIO
WIM C TOMOUIbIO AMATrPAMM
5.2 OnepupoBaTh MOHATHEM MATEMaTUYECKOTO OXKHMJIAHUS, MPUBOIAUTH MPUMEPHI
TOro, Kak HNpUMCHACTCA MATCMATHUYCCKOC OXHUIAAHUC cnyqaﬁﬂoﬁ BCJIMYHUHDBI,
HAXOAWTh MAaTEMaTHYECKOE OKUIAHKE 10 IAHHOMY PacIpeIeICHUIO
5.3 VMeTh npeacTaBlieHUE O 3aKOHE OOJIBbIINX YHCE
5.4 HimeTh npeacTaBlieHne 0 HOpMaJIbHOM paclpeeeHuI

13




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUA

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
&) Teopust BEpOSTHOCTEHN M CTATHUCTHKA
5.1 YucnoBble XapaKTEPUCTUKH CIy4YallHBIX BEIUMYMH: MaTeMaTH4eCcKoe OXXUAaHUE,

JUCIIEpCUsl U CTaHJApTHOE OTKJIOHEeHME. [IpuMepsl NpHMEHEHHs MaTEMaTUYECKOIO
OXKMJIaHMs,, B TOM 4YHMCIIE B 3aJa4ax M3 I[OBCEJIHEBHOM »XW3HU. MaremaTtuyeckoe
OXUJaHUE OWHAPHOHN Cy4dailHOW BENWYWHBL MaTeMaTH4eCKOe OXHUJIAHHE CYMMBI
CIy4YalHBIX BEJIMYMH. MaTeMaThuyeckoe OXUAAHUE U AUCIEPCHS T€OMETPUUYECKOTO U
OMHOMHUAIBHOIO pacnpeaeaeHuil

5.2 3akoH OOJIBIIUX YMCEN U €T0 POJib B HayKe, MpUpoe U odmiecTBe. BrIOOpOUHbI METOT
UCCIIEI0BAHUI

5.3 [TpuMepbl HEMPEPBIBHBIX CIYYaiHBIX BeTUYHH. [IOHATHE O TUIOTHOCTH pacIlpeesiCHusl.
3amaun, TPUBOASIIAE K HOPMalIbHOMY pacrpeaeicHuto. [loHATHE O HOpMaTbHOM
pacrpeelieHuH
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6.IIPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero oOpa3oBaHus

Bnanenue mMeronaMu A0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]1a4; YMEHUE
dbopMynupoBaTh W ONEPUPOBATH MOHATHUSMU: OINpEICIICHUE, aKCHOMa,
TEOpeMa, CIJIEJICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUJIbHbBIE
bopMyIUPOBKH; TPUMEHATH HUX; yMeHHe (OpMyIHpoBaTh OOpaTHOE W
IIPOTUBOINOJIOKHOE YTBEPKIACHHUE, NPUBOIUTH NMPUMEPHI U KOHTPIPUMEPHI,
UCIOJIb30BaTh METO/T MaTeMaTH4eCKOn WHIYKIIHUH; MIPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYXIECHUS MPU PEIICHUU 3a/1a4, OLIEHUBATH JIOTUUYECKYIO
MPAaBUIBHOCTh PACCYKJIEHUHN; YMEHUE ONEPUPOBATH MOHSATUSMU: MHOXKECTBO,
MOJIMHOXKECTBO, OIEpalMy HaJ MHOXECTBAaMH; YMEHHME MCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar Ui OMUCAHUS PEalbHBIX MPOILIECCOB U
ABJIGHUM W TpU pEIIeHWH 3aJad, B TOM 4YHCIE€ M3 JPYrHuX Y4eOHBIX
IpPEIMETOB; YMEHUE ONEepUpPOBaTh NOHATHAMM: Tpad, CBsA3HBIN rpad, nepeso,
UK, rpa Ha IUIOCKOCTH; YMEHHE 3aJaBaTb M ONMCHIBaTh TIpadbl

pa3iInuHbIMU CHOCO6aMI/I; HUCIIOJIb30BATh I‘pa(l)BI IIpU pCUICHUH 3a1a4

YMeHue onepupoBaTh IOHATHUSAMHU: HATypPaJbHOE YMCIO, LEJNOE YHUCIO,
CTENEHb C IIeJIbIM TOKa3aTelleM, KOPEHb HATypajJbHOM CTENEHHU, CTENEHb C
paloOHaIbHBIM I10KA3aTeleM, CTENEHb C JCHCTBUTEIBHBIM IIOKAa3aTElIEM,
jorapudm yucaa, CHHYC, KOCHHYC M TaHT€HC [TPOU3BOJIBHOIO YHCiIa, OCTaTOK
0 MOZYJIO, PALMOHAIBHOE YHCJIO, MPPALUOHAIBHOE YHCIIO, MHOXECTBA
HATYpPaJIbHbBIX, LEJNbIX, PAlMOHAJbHBIX, JEHCTBUTENBHBIX YHCEN;, YMEHHUE
UCIOJIb30BaTh TNPU3HAKK JAEIMMOCTH, HAMMEHBIIMKA OOMMH JAenIuTelnb WU
HauMeHbllee oOllee KpaTHoe, anroput™ EBkiuga mnpu pemieHud 3anad;
3HAKOMCTBO C Pa3JINYHBIMU MO3ULMOHHBIMH CHUCTEMAMH CUUCJICHMSI; YMEHUE
BBIMOJHATh BBIYUCIIEHWE 3HAYEHUH W TpeoOpa3oBaHUsl BBIPAXKEHUH CO
CTEeTEeHSMH M JorapudmMamu, MpeoOpa3oBaHUs JIPOOHO-PAIIMOHAIBHBIX
BBIDQXCHHUM; yMEHHE OICPUPOBATH IOHATHAMH: IOCIEAOBATEIBHOCTD,
apudMeTHUecKasi TMPOrPEcCcHs, T'€OMETPHUYECKasi IMporpeccus, OeCKOHEUHO
yObIBaro1as reOMETpHYECKas IIPOrPECCusl; YMCHHE 3aJaBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCJE C IOMOIIbIO PEKYPPEHTHBIX (OpMYT;

YMCHHUEC ONCpUPOBATH IMOHATHAMHU: KOMILUICKCHOEC YHCIIO, COHpﬂ)KéHHBIC
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KOMIUIEKCHBIE YHCIa, MOIAYJb W apryMEeHT KOMIUIEKCHOTO 4Hcia, ¢dopma
3allUCH KOMILJIEKCHBIX 4Hcel (TeoMeTpuyeckas, TPUTOHOMETpUYEcKas Hu
anreOpanyeckast); yMeTb IPOU3BOAUTH apU(METHUECKUE JEHCTBHS C
KOMIUIEKCHBIMH ~ YHWCJIaMHM;  NPUBOJUTH  IPUMEPbl  HCHOJIb30BaHUSA
KOMIUIEKCHBIX 4YHCEJl; ONEpUpOBaThb NOHATUAMM: MaTpuua 2xX2 u 3%3,

ONpeCACIIMTCIIb MaTPHUIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue OmnepupoBaTh IMOHATHSIMHU: pallMOHAIBHBIC, HWpPPAIMOHAIBHBIC,
NoKa3aTeJbHbIC, CTENEHHbIE, JIOrapu(MUUYECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHsI M HEPABEHCTBA, UX CHUCTEMBI, YMEHHE ONEPUPOBATH MOHSTHUSIMHU:
TOXKAECTBO, TOXJICCTBEHHOE IpPEoOpa3oBaHKUEe, YPaBHEHUE, HEPaBEHCTBO,
cucTeMa ypaBHCHHUU M HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHCHUH, HEPABCHCTB
U CHCTEM; YMEHHUE peliaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3IMYHBIX TPUEMOB; pelIaTh YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C
napamMeTpoM; NPUMEHSTh YypaBHEHHs, HEPABEHCTBA, HMX CHCTEMBI JUIS
pelIeHHsST MaTEeMAaTUYECKUX 3ajad U 3aa4 M3 Pa3JIUYHbIX 00JIaCTeH HAyKH U

pEATbHOM KU3HU

YMeHue onepupoBaTb MOHATHAMH:  (QYHKUMS, YETHOCTb (DYHKUHUH,
HNEPUOJIMYHOCTh  (DYHKIMHM, OrPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
GYHKIMHM, SKCTpEeMyM (QYHKIMM, HauOoiblllee W HaUMEHbIlee 3HAUYECHHUS
(GYHKIMM Ha TPOMEXKYTKE, HENpepblBHAs (QYHKLUSA, aCUMNTOTHI rpaduka
GyHKIMM, TepBas W BTOpas MpOW3BOJAHAS (YHKIUH, T€OMETPUYECKHN U
¢u3nueckuif  CMBICT  IPOM3BOJHOW, MEpBOOOpa3Has,  ONpeAeTaEHHBIN
UHTETpaJl; YMEHHE HaxOIUTh aCUMITOTHI TIpaduka GYHKIUU; YMEHHE
BBIUNCIIATH IPOU3BOJHBIE CYyMMBI, IIPOM3BEIEHUS, YACTHOTO U KOMIIO3ULIMU
GbyHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHON K rpa@uky (yHKIUU; YMEHHE
HaXOJUTh IPOU3BOJHBIE SJIEMEHTApHBIX (PYHKUIMN; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JUIsl HKCCIIEeNOBaHUS (QYHKIMHA, HaXOAWTh HAWOOIbIINE H
HalMEHBIIME 3HAuYeHUs (YHKIUH; CTPOUTh TpapUKd MHOTOWIEHOB C
UCIIOJIb30BAaHMEM  amlmapaTa MaTeMaTHYeCcKOro  aHaln3a; [PUMEHSThH
IIPOU3BOHYIO AJI HAXOXKACHHS HAWITyYlIEro pEelIeHHs B IPUKIAJHbIX, B TOM
YHUCIIe COLHMAIbHO-DKOHOMUYECKMX M (U3MYECKUX 3aJadax; HaxoIuTh
wIomaan U 00bEMBI (UTYp C TMOMOILIBI0 MHTErpaia; NPUBOIUTH MPUMEPHI
MaTeMaTHYeCKOr0  MOJEIUPOBaHUS C TOMOLIbI0  JTu(epeHaTIbHbIX

YpaBHEHUU

YMeHne omnepupoBaTh MOHATUSAMH: Tpadhuk ¢GyHKIWU, oOpaTHas (QyHKIHS,

KOMIO3UIMS (QYHKUMH, JMHEHHas QyHKOUsA, KBagpatudyHas (QyHKIus,
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paunvoHanbHas (QYHKLUUS, CTerneHHas (YHKIMS, TPUTOHOMETPHUYECKHUE
¢GyHKIMKM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIMH, NOKa3aTeldbHAs U
gorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpadUKd H3YUECHHBIX
(GYHKIMIA, BBIMOIHATH MpeoOpa3oBaHus IpaduKoB (YHKIHUH, HCIIOIB30BATh
rpaduKy ISl U3YYEHHUS MPOIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 33134 U3
JIpYTUX Yy4YeOHBIX NPEAMETOB W 3aJad W3 PEAJbHOM JKM3HM; BBIPAXKAThH
dopMynaMu 3aBUCHMOCTH MEXAy BEIMYMHAMM; HCIIOJIb30BaTh CBOWCTBA U
rpaduku  QYHKOMHA JUIi pEUICHUS YpaBHEHHH, HEPaBEHCTB M 3a1ad C
napamMeTpamMu; H300pakaTb Ha KOOPJMHATHOW IIJIOCKOCTH MHOKECTBA

peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemarh TEKCTOBBIE 3a/Jaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOIEHTHI, JOJIM M YacTH, Ha JBIXKEHHE, paboTy, CTOMMOCTb TOBapOB H
yCIyT, HaJOTH, 33Jayd M3 00JacTU YINpaBJIEHUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTAaBJISTb BBIPAXKEHUS, YpPaBHEHHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIOBHUIO 3aJayd, MCCIENOBATh IIOJIyYCHHOE pELICHUE U
OLICHMBAaTh INPABJIONOJOOHOCTh  pE3ylbTATOB; YMEHUE MOJEIUPOBAThH
pealbHBIE CUTyallud Ha A3BIKE MAaTEMaTUKH; COCTABIATb BBIPAKEHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI II0 YCJIOBHUIO 33a/]a4d, UCCIEI0BATH
IOCTPOCHHbIE ~ MOJAETM  C  KCIOJB30BaHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MNOHATUSAMHU: CpeaHee apudMeTudyeckoe, MeaAHuaHa,
HauOoJplllee W HaMMEHbIIEee 3HAYECHHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOIO0 Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETHPOBATDH
UHpOpMaLMIO, MPEJICTaBICHHYI0 B TaOmuIlax, Ha JuarpaMmax, rpadukax,
OTpaKaloIllyl0 CBOWMCTBAa pEaJbHBIX IPOLIECCOB U SBJICHHM; MpPEICTaBIATH
UHPOpPMALIMIO €  TOMOUIbI0  TalNWIl M JUarpaMMm;  HcCcJenoBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM 4YHCJIE C TPUMEHEHHEM TIpadUuyecKux
METO/IOB M 3JIEKTPOHHBIX CPEJCTB; IpadUyecKH HCCIIE0BAaTh COBMECTHBIE

HAOJII0JIEHUS C IOMOIIBIO JUAarpaMM pacceUBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHUSAMU: CIyYallHBINA OMBIT U CIy4ailHOe coObITHE,
BEPOSTHOCTh CIY4YalHOro COOBITUS; YMEHHE BBIUHCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpadUUYeCKUX METOJI0B; TPUMEHSITh POPMYJIIbI CIOXKEHUSI U
YMHOXXEHHUSI BEpPOSTHOCTEH, (OopMylly MOJHONW BEPOSITHOCTH, (QOpPMYIy
Bepaynnu, koMOuHaTOpHBIE (GakThl U (OPMYIbI; OLEHHBATH BEPOSTHOCTH
peabHbIX COOBITUH; YMEHHE ONIEPUPOBATh NOHATHAMMU: CIy4aiiHas BEJIMYMHA,

pacipeaciCHuc BepOHTHOCTeﬁ, MAaTCMaTUYICCKOC OXKHUAAHHUC, OUCHICPCUA U
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CTaHJAPTHOE OTKJIOHEHUE CIIyYalfHOW BEIMYUHBI, (YHKIHUU paclpeaesiCHUs 1
IUIOTHOCTH PaBHOMEPHOTO, IIOKa3aTEIIBHOIO U HOPMAJILHOT'O PACIIPENCICHUM;
YMEHHUE HCIIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX PACIPENCIICHUM I PELLEHUs
3ajjay; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJIBIIMX YHCEN, METOJbl
BbIOOPOYHBIX MCCIENOBAHUN; YMEHHME IPUBOJIUTH NPUMEPHI IPOSBICHUS
3aKOHa OOJIBLIMX YMCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
OIEPUPOBATh IOHATHUAMH: COYETAHHME, IIEPECTAHOBKA, YMCIO COYETAHUM,
YHCJIO NepecTaHOBOK; OMHOM HbloTOHA; yMeHue NpUMEHITh KOMOMHATOPHbIE
dakTel M pacCy)KISHHs IS pPELICHHS 33a/1a4; OLEHUBATh BEPOSTHOCTU
peanbHbIX  COOBITHIA; COCTABJIATb  BEPOATHOCTHYIO  MOJEINb WU

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue  onepupoBarb — NOHATHSAMHU:  TOYKa,  OpsMasl,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIA, IUIOCKUM YTrOJl, JABYTPaHHBIN
YroJi, TPEXTPaHHbIA YroJ, CKPEIIMBAIOMIMECS NPSIMbIE, MapaJUICIbHOCTh U
NEePHEHANKYISIPHOCTh NPSIMBIX M IJIOCKOCTEH, Yyroia MEXIy HNPSMBIMHU, YroJl
MEXKJly MPSAMOM M IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMHU, PACCTOSHHUE OT
TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY MNPSAMBIMU, PACCTOSHHE MEKIY
MJIOCKOCTSIMU; YMEHUE HCTIOIB30BaTh MPU PEIICHUH 33]1a4 W3yUeHHbIE (DAKThI
U Teopembl IUTAHUMETPHH; YMEHHE OLIEHHBaTh pa3Mepbl OOBEKTOB
OKpPYXAaIOIIEro MHPA; CTPOUTh MATEMATHYECKHE MOJEIH C TMOMOIIBIO
FEOMETPUUYECKUX TOHSATUW U BEJIMYMH, pEIIaTh CBSI3aHHbIE C HUMHU

MPAKTUYCCKUE 3a]a4r

10

YMeHue onepupoBaTh MNOHATUSAMU: IUIOMAAL (UTYpBl, O00BEM (QUIYpHI,
MHOT'OT'PaHHMK, NMPaBUJIbHBIH MHOTOI'PAaHHHUK, CEYeHHE MHOTOIpaHHHKa, KYO,
napajulefienunes, mnpusMma, nupamuia, QUrypa U MOBEPXHOCTh BpAaIEHUS,
IWIMHAP, KOHYC, map, cdepa, riomans chepsl, IMIIOLIa]b MOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHYyCa, IWIMHApPA, 00bEM KybOa, MNPSIMOYTOJHHOTO
napajuleJenuieia, IupaMuIbl, IPU3MBbI, HUJIMHAPA, KOHYCAa, 1apa, pa3BEpTKa
MOBEPXHOCTH, CEUEHHUs KOHyca U IWIMHApA, NapauieJbHble OCH WIIHU
OCHOBAaHHIO, CEYEHME Iapa, IUIOCKOCTh, Kacaromascs cdepbl, HWINHApA,
KOHyCa; YMEHHE CTpPOUTh CEYEHHE MHOTOIpaHHUKa, H300paxarb
MHOTOTPAaHHHUKH, (UTYpbl M MOBEPXHOCTU BpALICHUS, UX CEUEHHs, B TOM
Yyce C TOMOLIbI AJIEKTPOHHBIX CPEICTB; YMEHHE IPHUMEHSTh CBONCTBA
reOMETPUYECKUX (QUTyp, CAMOCTOSTEIBHO (HOPMYyTUpPOBATH OIpEIeICHUs
U3y4aeMbIX (Uryp, BBIIBUIAaTh THUIOTE3bl O CBOWCTBAX M IpPU3HAKaX

reoMeTprUYecKux (Uryp, OOOCHOBBIBATH WM ONPOBEPIaTh HX; yMEHHUE
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11

12

POBOJIUTH KiaccU(UKAUIO (PUTYp MO Pa3IMYHbIM MPU3HAKAM, BBIIOIHSATH

HGOGXOI{I/IMHC AOIIOJHHUTEIIBHBIC ITIOCTPOCHUSA

YMeHue ~ OomepupoBaTh  TOHSATHUSMH:  JBUKEHHE B IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CUMMETPUS Ha IJIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpazoBaHWe TMOAO0OHMSA, TMOAOOHBIE (UTYpPBI; YMEHHE
pacro3HaBaTh paBHbIE M TOM00HBIE (QUTYpBl, B TOM YHCJIE€ B MPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh I'€OMETPUYCCKHE OTHOILICHUS TPH
pelleHWH 3a/lad; HaXOJAWTh TEOMETPUYECKHE BEIWYMHBI (IJIMHA, YTOI,
IUIOIaAb, 00BEM) TPU PEIICHUH 33]a4 U3 JAPYTHX YYEOHBIX MPEIMETOB H U3
pETbHON JKU3HU; YMEHHUE BBIYHCIISTH N€OMETPUYCCKHE BEIMYUHBI (JIMHA,
yroi, IUIOm@Aab, O00BEM, IUIOMIA[L MOBEPXHOCTH), HUCIONB3Ys H3y4YCHHBIC
GOpMyJIBI MU METONbI, B TOM WYHCJIC: IUIOMAJb IOBEPXHOCTH MMUPAMUJIBI,
NPU3MBI, KOHYCA, IIWIMHIPA, IUIOMaAb chepbl; 00bEM KyOa, IpsSIMOYTroIbHOTO
napajuielienure[a, MAPaMUJIbI, TPU3MBI, IWIMHIPA, KOHYyca, IIapa; yMCHHE

HAXOJIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP

YMeHue OIICpHUPOBATH MNOHATUAMHU: TPAMOYIOJIbHAd CHCTEMa KOOPAHUHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BEKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCIO, PA3JIOKEHUE BCKTOpa IIO0 633H0y,
CKaJIIpHOC  IPOU3BECACHHC, BCKTOPHOC  IIPOU3BCACHUC, YTOJI MCKOY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BCKTOPHI)II\/'I 151 KOOpI[I/IHaTHHﬁ MCETOO JIA

PEICHNA T€COMCTPUYCCKHUX 3a/1ad U 3a1a4 JPYyrux yLIC6HI)IX npeamMcToOB

13

YMmenune BBI6I/IpaTB HO}IXO}ISIHII/Iﬁ MCTOJ I pCHICHUA 3aJadd, ITOHUMAHUC
3HAYUMOCTH MATCMATUKHU B H3YUCHUU TMPUPOAHBIX U 06IJ_ICCTB6HHI>IX
nmponeccoB M ﬂBﬂeHHﬁ; YMCHHUEC pacClio3HaBaTb IIPOSABJICHUEC 3aKOHOB
MAaTCMAaTUKH B HUCKYCCTBC, YMCHUC IMPUBOJUTHL NPUMEPLI MATECMATHUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MaTHYECKOW HAYKH
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/.HHEPEYEHb 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUSA
1 Yucna u BIYUCIECHUS
11 HarypanbHble u nensle uncia. [lpu3Haku 1eIMMoCTH HebIX Yncel
12 Panyonanenple uucina. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOHM, HPOLEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernaeckuit KOpEHb HaTypaJIbHOU CTCIICHH. HetrictBus c
' apu(METHUECKUMH KOPHIMHU HATypaIbHOH CTETICHN
14 Crenenp ¢ nenbiM mokazateneM. CTelneHb € PAalMOHATIBHBIM IOKa3aTEJIeM.
' CBolicTBa CTENEHU
15 CuHyc, KOCMHYC M TaHICHC YHCIIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTndnbple U HATypajIbHbIEC JOTapuUPMBbI
JleiicTButenpHbie 4ucia. ApuMETHUECKHE OIEpaluud C JIeHCTBUTEIHHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIA OKPYTJCHUS, MPUKUAKA U
OLIEHKa pe3yJIbTaTa BHIYUCICHUIN
1.8 [TpeoOpa3oBanue BbIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanyonaibHble ypaBHEHUs
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [ToxazarenbHbIE U TIOTapU(PMUUECKHE YPaBHEHUS
2.5 Llenmbie 1 TpOOHO-paIIIOHATEHBIC HEPAaBEHCTBA
2.6 HppanroHansHbIe HEPAaBEeHCTBA
2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH ypaBHEHUI M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULbI
3 OyHKIUU 1 TpaduKu
3.1 Oynkuus, cnocodsl 3aganus Gyskuun. ['paduk Gynkinun. Bzaumuo oOpaTHbie
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¢ynkuuu. YétHeie n HeuéTHBIC pyHKIMU. [lepruoguueckue GpyHKIMM

OO6nacTp ompeneneHuss ¥ MHOXXECTBO 3HaueHW# Qynkuun. Hymm ¢ynxmmm.

[IpomMexxyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.

32 Makcumymbl 1 MUHEMYMbI (QyHKIMHA. Hawnbosbliee W HaumMeHbIIee 3HAYCHUE
(GYHKIIMU Ha TPOMEKYTKE
33 CrenenHass (DyHKIMSI ¢ HaTypaJbHBIM W IENBIM IMOKa3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl TpadukoB (yHkmumii. CoiicTBa (QyHKIH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITociienoBaTeaLHOCTH, CIIOCOOB! 3aaHKs ITOCIIEI0BATEILHOCTEN
38 Apudmernueckass W reoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [MpousBonHas Gyukiuu. [Ipon3BoaHbIC AIEMEHTAPHBIX (YHKIIHIA
[TpuMeHeHHe MPOU3BOMHONW K HCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoNbIIero ¥ HaUMEHBLIETo 3HaueHus (QyHKIMH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(narpammer Diinepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena 1 MOBEpXHOCTU BpalllCHUS
7.5 KoopauHatel 1 BEKTOPHI
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