MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

HYOY "Mexaynapoanas mkojaa «AJIbHAUP»

YTBEPXJIEHA
Jupexrop

CerueBa M.B.
[Tpuxkas Nel-ox ot 01.09.2026

PABOYAS IPOTPAMMA
(ID 10457840)

yueOHoro npeamera « BeposiTHOCTb U CTATUCTHKA. YTJIy0JIeHHbI YPOBEHb

s ooygarommxest 10-11 kmaccoB

M.0. UcTpa 2026 roa



MNOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriayOJEéHHOTO
YPOBHSI HA YPOBHE CPEIHETO 001Iero oopa3oBaHus. Y YeOHbIM Kypc MpeHa3HauYeH
st popMUPOBaHUS y OOYYAIONIUXCSl CTAaTUCTUYECKONW KYJIBbTYPhl M MTOHUMAHUS
PO TEOPUH BEPOSTHOCTEW KAaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3YYEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U TpolieccoB. [Ipu n3yuenun Kypca o0oramaroTcs
MPEACTaBICHUS] OOYYaIOIMIUXCA O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBACTCSl NMOHUMAHHE 3HAYMMOCTU W OOIIHOCTH MATEeMaTUYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHUA.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX MpPHUMEpPaX, CIOXKEThI KOTOPHIX MOYEPIHYTHI M3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEACTABICHUE O
HanOoJee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJIETISX, UCIOJIb3yEeMbIX
JIJIS1 ONTMCAHUS aHTPOMIOMETPUYECKUX U AEMOTpapUUECKUX BETUYMH, TOTPEIIHOCTEN
B pa3JIMUHbIC POJIa UBMEPECHUSX, IITUTEILHOCTA 0€30TKAa3HOW pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUI U TIPOIIECCOB B O0IIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il 111 OCBOEHMSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUATICTaM HE TOJIbKO WHKEHEPHBIX CIEIUATILHOCTEH, HO TAaKKe
COITMAILHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHBIC HAYKU
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT ammapar aHajiu3a OOoJIbIINX JTaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIIMX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHAa NPHUPOABI, HMEIOMIEr0 MaTEeMaTUYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKa» Ha YriayOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIE
coniepkatenbubie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMuUMO OCHOBHBIX JTUHUU B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpadoB U TEOPUM MHOXKECTB, HEOOXOJIMMBbIC ISl TIOJHOLIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MAaTEMaTHYECKUX YUEOHBIX
KYPCOB.

Coneprxanue muann «CiydaiiHble COOBITHS U BEPOSITHOCTIY CITY>KHT OCHOBOM
1. GOpPMUPOBAHUS TPEJCTABICHUN O pPacCHpeaeIiCHUH BEPOSITHOCTEH MEXKTY
3HAYECHUSMHU CIyYaWHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHON JTUHUU
3aHMMAeT HW3YYEHUE TEOMETPUYECKOTO M OMHOMHAIIBHOTO pAaCHpeieiCHnd |



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOIBI0O HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIPEIEICHUSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTCs 03HAKOMHTEIBHOE HW3YyYEHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH HW OINKMCAHME OTOM CBS3M C IIOMOILBIO
KOA(pQUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUCHHYIO HA YPOBHE
OCHOBHOTO 00111ero 00pa30BaHus, 1 BO MHOTOM OTIMPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HAaKOMJICHHE C pacipeacicHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha u3ydenue yueOHOro kypca «BeposiTHOCTh U CTATUCTHKa» HA yriyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HezemIo).

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSIBATEJLHBIE YYEBHBIE MATEPUAJBI U151 YAEHUKA

» Maremaruka. BepositHocTh 1 ctatuctuka; 10 kimacc. ba3oBblit 1 yriryOneHHbIH
ypoBHU. bynumorud E.A., byneraes B.A., 2-¢ uznanue, 2024 rona, AKIMOHEPHOE
obmectBo «M3aarenbctBo «IIpocBemenner

* Maremaruka. BepositHocTh 1 ctatuctuka; 11 knacc. ba3oBblil 1 yriryOsieHHbIN
ypoBHH. bynumosuu E.A., bynsiueB B.A., 3-e uzganue, 2025 ron, AKIIMOHEPHOE
obmectBo «M3aartenbctBo «IIpocBemenner



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl 1 nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHst (Mcxobl). BepostHocTh ciydaitHoro coObiTusi. bin3ocTh 4acToThl U
BEpOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHne, 00bEMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. opmyiia clI0KeHUS BEPOSATHOCTEM.

YcnoBHass BEPOATHOCTb. YMHOMKEHHE BEPOATHOCTEM. JlepeBO CiydalHOro
skcniepumenTa. Gopmyna nmosHoM BepostHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuil. Tpeyronbuuk Ilackans. ®opmyna OuHOMa
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiun. CiydaifHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepodtrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu Haa ClIydyalHbIMU BeIWYMHAMU. buHapHas cinyvaiiHas
BennunHA. lIpumeprsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumble
CIIy4allHble BEJIMYMHBL.MATEeMaTH4YECKOE OXUJAHUE CIyYalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW clydaiiHOMN
BEJIMYMHBI. MaTeMaTudeckoe OKHWJAaHHE€ CYMMbl CJIy4YaillHbIX  BEJIUYUH.
Marematrnyeckoe OKuJaHue T€OMETPUIECKOTO M OMHOMHUAIBLHOTO PaCIIpEICIICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMYMHBL. MaTeMaTrudeckoe
OKHMJIAHUE MPOU3BEJEHUS U IUCIIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jlucniepcusi ¥ CTaHAApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpeneleHHUs.

Jucniepcus 1 cTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.
11 KJIACC

HepasenctBo UeOwniméBa. Teopema UeOniméBa. Teopema bepnymnu. 3akoH
OosblIMX  4ucesl. BbIOOpOYHBI  MeTOon — uccieaoBaHuil.  BwiOopouHbie



xapakTepucTuku. OneHnBaHNE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paCIIpeeicHUsl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIILHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpezeneHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacupeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IPUBOSIINE K pacpeneneHuto [Iyaccona.

KoBapnanmst 1Byx ciuydaitHeix BennuuH. Koadduuument nuHeitHON
koppessiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasznuuue Mexay JIMHEWHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 00IIECTBA, MPEACTABIECHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKHU U JEATENbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-?KOHOMHUYECKUX ITPOIIECCOB Ha COCTOSTHHUE MPUPOJIHON U COIMATbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. pa3BUTHSL LIMBWIM3ALMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTEMAaTHYECKOM
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHECHHS, KpUTESPUH TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX, MpeAjiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTEIILHO JOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUI
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BLIOUpATh HarboJee MOAXOAANIUN ¢ yUETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH THUMOTE3y, apTyMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIBLHbIN HHTEJJIeKT !

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEpUpOBaTh MOHATUSAMHU: Tpad, miockuil rpad, cBs3HBINA Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOO/JIHO OIEPUPOBATh TMOHSITUSMH: CIYyYalHBIA SKCIEPUMEHT (OIBIT),
ClIy4aitHoe COOBITHE, PJIEMEHTApPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOJUTh U (OPMYITHPOBATH
COOBITHSI:  TEpeceueHue, OO0BbEAMHEHHWE  JaHHBIX  COOBITHM,  COOBITHE,
MPOTUBOIOJIOKHOE JJAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Dijepa, KOOpAUHATHYIO
PSAMYIO JUIsl PEIICHHs 3a/1a4, T0JIb30BaThCsl (POPMYIION CIIOKEHUSI BEPOSITHOCTEN
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEPHUPOBATH ITOHATHUSIMU: YCIOBHAS BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C MOMOIIBIO MpaBWiIa YMHOXKEHHS, JE€peBa CIy4ailHOTO
OIbITa, UCIHOJB30BaTh (OpMyJly IOJHOM BeposTHOCTH, (opmyny baileca mpu
pelleHnr 3a7ad, ONpPENeNsITh HE3aBUCHMOCTb COOBITMH 1O ¢opMysie U IO
OpPTaHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOMHATOpPHBIE (OPMYJbl Ui NEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOJAHO ONEPUPOBATh NMOHATHUAMU: OMHAPHBIHI
CJIy4aiiHbIH ONBIT (UCHBITAHUE), YCIIEX U HEYy1aya, HE3aBUCUMBIE UCIIBITAHUS, CEPUSI
VCIIBITaHUM, HAXOJUTh BEPOSTHOCTU COOBITHI: B CEPUHM HCIBITAHUN JO MEPBOTO
yClexa, B CEpUM HCHIBITAHUN bEpHYIIM, B ONBITE, CBA3AHHOM CO CIIy4alHBIM
BbIOOPOM M3 KOHEUYHOI COBOKYIHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJMYMHA, paclpeiesieHue
BEPOSITHOCTEW, JuarpamMma pacrpejesieHus, OuHapHas cliydaiiHas BeJIM4YMHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydyalHBIX
BEJIMYUH [UIS BBIICICHUS PACHPEACIICHAS KAKIOM BEJIWYUHBI, ONPENEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOTIO OKUJAHUS CIy4allHOW BEJIMUYMHBI (pacipeneieHus), IpPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TPH PEUICHUH 337a4, BBIYUCIIATH
MaTeMaTHYeCKOe OXKUAaHNe OMHOMUAIBHOTO U T€OMETPUUECKOTO pacipeleIeHUH;

CcBOOO/IHO ONEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipenenieHds) MPU PELICHUU 3a/1ad, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHUAIIBHOTO pacipe1eIeHUMN.

K koniy 11 kiacca o0yyaromuics HayquTCst:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKNA TE€HEPAIbHOM COBOKYMHOCTH JIA@HHBIX 10  BBIOOPOYHBIM
xapakrepucTikaM. OIeHUBaTh BEPOSITHOCTUA COOBITHI U MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, NIOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUSIMY;

OPUBOAUTH  NpPUMEPBHl  33Jay, MNPUBOIAALIIMX K  [IOKa3aTEJIbHOMY
pacmpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIBbHOMY PacCHpENEIeHUIO.
OnepupoBaTh MOHATUSAMHU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacHpeeICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpeIeICHNUS;

ompenensaTh  KOdGQOUIMEHT  JTUHEHHOW  KOppEemsIuu,  BbIOOPOUYHBIM
KO3 PULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypenr
1 DnemMeHThl Teopun rpados 3
2 CriyyaliHbl€ OMBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHbIX UCIIBITAHUI.
5 Wcnbrtanus beprymm. Cinydaiinslii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (umdposbie)
KonTpoabubie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC

pecypchl

Ne ni/m
padoThI padoThI

3aK0H OOIBIINX YHCET

DJIEMEHTHI MAaTEMAaTHYSCKOM CTaTUCTUKU

HenpepbiBHBIC CTy4aiiHbIC BETMYHHBI
3 (pacrtipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIbHOE pacipeaeIeHHs

Pacnpenenenue Ilyaccona

) CBs13b MeX1y ClTy4allHBIMHM BETMYMHAMHU

6 O000111eHME U CUCTEMATU3ALNS 3HAHUM 11 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BeposTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI ¥ THATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHEe apu]MeThdyeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAYCHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX
OnepupoBaTh MOHATHAMU: CITy4ailHBIA HIKCIIEPUMEHT (OIIBIT) U cIy4aiiHoe
coObITHE, PIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM HCXOM) CIydalHOTO
6.3 ONbITa; HAXOJIUTh BEPOSITHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CIIydaifHBIMU COOBITHUSIMU, HAXOAUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u ¢dopMynupoBath COOBITHS: TEpeceueHue U OObeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJOXKHOE JaHHOMY COOBITHIO;
' [I0JIb30BAThCA  JUarpamMmamMu  Oinepa u  (GOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN IIPH PEIICHNUH 33]a4
OnepupoBaTh MOHATUSAMH: YCJIOBHasi BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHS; HaXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIEC UCIIBITAHUS, CEPUs
6.7 UCIBITaHUH, yCIIeX U HeyAaya; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIBITAHUN /10 MEpPBOro yCHexa, HaXOJIUTh BEPOSTHOCTH
coObITHI B cepuu uctibiTanuii bepuymnm
6.8 OnepupoBaTh MOHATUSMH: CIydailHas BEJIMYMHA, paclpeiesieHue
' BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAUYEHUHW  CIIy4allHOW  BEJIMYMHBITIO

pacnpeaciiCHuI0 Ujin € IOMOLIbIO JUarpaMm




OHepI/IpOBaTB MMOHATHEM MATCMATUYCCKOI'0 OXHJIaHUA, IIPUBOAUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHYCCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

52 BEJIMYMHBI, HAXOJUTh MAaTEeMaTHYECKOE OXHJaHWE IO JaHHOMY
pacrnpeeseHuIo

5.3 HmeTpb npeacTaBieHne o0 3aKoHe OOJIbIINX YHCE

5.4 HmeTh npeacTaBiieHne 0 HOpMaibHOM pacrpeeeHuN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
6

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

6.2

6.3

6.4

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpenHee
apudmernueckoe, MenuaHa, HauOONbIIee W HAaUMEHBINEC 3HAYCHHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIy4ailHbIe COOBITHS. DJEeMEHTapHBIC
coObiTua (Mcxoabl). BeposTHOCTh ciywaiiHOro coObiTHs. bau3ocTh YacToThIU
BEPOATHOCTH COOBITUH. CiyyailHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
cOOBITUSIMH. BEeposATHOCTH COOBITHI B ONIBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMH

Onepauuu Hajg COOBITUSAMH: IEepecedyeHue, OObEJUHEHUE, MPOTUBOIOIOXKHbIE
coObITHs. [lnarpammsl Ditnepa. @opmyiia ClI0KEeHUS] BEpOSITHOCTEH

YcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEW. JlepeBo  CiiydallHOro
skcnepumenTa. dopmyna nosnHoi BeposiTHOCTH. HezaBucumMblie coObITUS

6.5

6.6

6.7

Kombunatopaoe mnpaBwio ymHoxenus. IlepectanoBku u ¢dakropuan. Yucio
coueranuii. Tpeyronsauk [lackans. @opmyna 6maoma HetoTona

bunapHblif cioy4aliHblii ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucnbiTanud. Cepus HE3aBUCHMBIX HCHBITaHMH 10 mnepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITaHUH bepHymm

CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. Jluarpamma pacnpeneneHus.
[Tpumeps! pactipesiesieHUi, B TOM YHCIIe TeOMETPUUYECKOeH OMHOMHUAIBHOE

11 KIIACC

Kon
5

5.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMAaTHUYECKOE OXKHUJIAHME,
JCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE. [[puMepsl npuMeHeHUsT MaTEMAaTUYECKOTO
OKMJIaHWsI, B TOM YHUCJIE B 3aJa4ax W3 MOBCEAHEBHOM XM3HU. MartemaTmdeckoe
OXKHMJIaHWE OWHAPHOW CITydyalHOW BETWYMHBI. MaTeMaTHuecKoe OKHIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnuecKkoe 0KUAAHUE U AUCIIEPCHS TEOMETPUIECKOTO
1 OMHOMUAJIBHOTO pacIpe/ieIeHHH

5.2

5.3

3akoH OONBIINX YHCEN U €ro poJib B HayKe, MpUpojie U obmiecTBe. BeiOOpoUuHBIii
METOJI UCCIIENOBAaHNHI

[Ipumepsl  HeNpepbIBHBIX  ClAydaWHbIX BenuuuH. [loHsATHE O TUIOTHOCTH
pacnpeneneHus. 3aaa4u, NIPpUBOAAIINE K HOpMaJbHOMY pacnpenenenuto. [louarue
0 HOPMAJIbHOM paclpeieicHun




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOopeMa, CIIEICTBHE, CBOMCTBO, IIPHU3HAK, J0KA3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W MPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPAllMU Haj
MHOXECTBAMH; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar AJIs ONMCAaHUs PEAIbHBIX IIPOLECCOB U SIBJICHUHN U IIPU PELICHUH
3aJa4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHAMHU: HAaTypaJbHOE YMCIIO, LIEJIO0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypallbHON CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOTO 4YHCJA, OCTATOK I10 MOAYJIO, PAalMOHAIBHOE YHCIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOe, adropuT™ EBKiIMA NP pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U JorapudmMamu, npeoOpa3oBaHUs JPOOHO-palMOHATBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATH IOHATHUSAMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  IMporpeccus; yMEHHME  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONepUpPOBaTh HMOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI) Pa3JIMYHBIX IPHUEMOB; pELIAThH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IIapaMeTpOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PELICHHUS MAaTEMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YyHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUECHUs
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
GyHKIMY, 1epBasi ¥ BTOpasi MPOoU3BOAHAsA (DYHKIMH, T€OMETPUUECKUN 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMH;, yMEHHE
BBIUMCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMM, HAaXOJUTh YpaBHEHHME KacaTeJIbHOM K rpauky
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNOoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKd MHOTOYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCcKOro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEro
pelnieHuss B MPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIoImaan U 00BEMBI q)Hpr C IIOMOIIIBIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

oMoIIbI0 AuddepeHITnaIbHbIX YpaBHCHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIe TPUTOHOMETPHUYECKHE
GyHKLIMU, TMOKa3arenbHas M Jorapupmuyeckas (yHKIUHM; yMEHUE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHNUHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajjay U3 peasIbHOM JKM3HU; BbIpaXaTb (GOPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 33aJaud pa3HbIX TUIOB (B TOM 4HCIIE Ha
IPOIICHTHI, JI0JIM ¥ YacTH, HA JIBUKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 3aJ1a4i U3 00JaCTH yIpaBJIEHUS JIUYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJa4yd, MCCIIEJ0BATh IIOJyYECHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM arlapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTHIecKoe, Merana,
HauOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YUCIOBOTO Ha0Opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATD
nH(opMaIrIo, TPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIYI0 CBOMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIE C MPUMEHEHHEM TpadUudecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpaUueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsI C TOMOINBIO JWarpaMM pPacCeMBaHUsS W JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHas BeJIMYWHA, paclpelesieHue BEepOSITHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlyuallHOW BEJMYMHBI, (YHKIHHM paclpelesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOIO paclpeesieHuil;
YMEHHE HCIIOJIB30BaTh CBOWCTBA M3YYCHHBIX paCHpeACICHUNA s
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSITh KOMOWHATOPHBIEC (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHUBAThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsiMasi, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSIMH; YMEHHME MCII0JIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHpPa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajmienenurnen, Mpu3Ma, nupamuiaa, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPaMUbl, MPU3MbI, KOHYyca, LWIMHApPA, 00bEM Kyoda,

NpsAMOYTOJIBHOTO TMapaJuICIICTIMIICAa, THPaAMHUAbI, MPU3MbI, HOUJIMHIApPA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUSI KOHYca M IMIMHApA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacaromiascs cdepsl, IINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHl U TTOBEPXHOCTH
BpAICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMynHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh MX; yMEHHE TMPOBOAWTH Kiaccudukauuioo ¢uryp 1mo
Pa3IUYHBIM TPHU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, MpeoOpa3zoBaHUE 10A00Ms, MOJO0OHBIE (UTYPBI; YyMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIbh30BATH T'€OMETPUYECKHNE OTHOIICHHS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FEOMETPUIECKUE BEIMYUHBI (JJTMHA, YTOJI,
I0Iaab, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX yYEOHBIX PEAMETOB
U3 PEANTbHOW KM3HM, YMEHHE BBIUUCIATH TCOMETPUYECCKHUE BEIUYHUHBI
(mmHa, yroui, IwIOMAAb, OOBEM, IJIOMIAAh TOBEPXHOCTH), HCIIONB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaas cepnl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jIokKEHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YrOl MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,Z[XO,Z[}IH_[I/Iﬁ MCTOH I PCHICHUA 3aJa4u;
IMOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU IPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHUC  pacCliO3HABATDH

IMPOABJICHUEC 3aKOHOB MAaTEMATUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM POCCUHCKOM UM  MHPOBOHU

MaTeMaTH4YeCKOM HayKHu




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCel
12 Panmonanbupie ynciaa. OOBIKHOBEHHBIE W JIECATHYHBIC JIPOOH, MPOILEHTHI,
' OCCKOHEYHBIC MTEPUOUUECKHUE TPOOH
13 Apudmernueckuii  KOpeHb  HaTypaJbHOW  cremeHu.  JledctBus ¢
' apu(MeTHYECKUMH KOPHIMHU HaTypalbHOM CTeNeHn
14 Crenenp ¢ nensiM mnokaszareieM. CTeneHb € PalMOHAIbHBIM I10Ka3aTeeM.
' CBolicTBa CTENICHU
15 CuHyc, KOCHHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiicTBuTenpHble uncna. ApupMeTHYecKUe omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmKkEHHbIE BBIYUCICHHS, MPaBHJIa OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [IpeobOpazoBanue BeIpaKEHHIA
1.9 KommexcHble uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [ToxazarenbHbIE U TOTapU(PMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruveckrne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH yPaBHEHU M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHeHUN. ONpenennTens MaTpHULIbL
3 OyHKIUHU U TpaduKu
31 OyHK1MS, criocoos! 3ananus GyHkuuu. ['padux GpyHkiun. Bzaumuo oopaTHble

¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepnoguueckue GpyHKINHI




Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn ¢yHkuum.

[TpoMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.

32 MakcumyMbl 1 MUHUMYMBI QyHKIIMUA. Hanbosblliee 1 HauMeHbIIee 3HaYCHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHast GyHKIMS ¢ HATYpaJbHBIM M IIETBIM MOKa3aTeseM. EE cBolicTBa U
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTEreHN
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcUMNOTOTHl TpadukoB ¢yHkuuid. CBoHCTBa (YHKUIHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEMN
38 Apudmerndeckass W TeoMmeTpudeckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOIICHTOB
4 Hauaya maTreMaTH4eCcKOro aHajin3a
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIE 31€MEHTAPHBIX (YHKIIHIA
[TpuMeHeHHe TIPOM3BOTHON K HMCCICIOBaHUIO (DYHKIMHA HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxoxkieHre HauOoJIbIIero 1 HAMMEHBIIIETO 3HAYCHUST (PYHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
) MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 TCeomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 Koopaunaatsl 1 BEKTOPHI

OOKYMEHT NMOAMNMCAH
QNIEKTPOHHOW NOAMNUCHLIO
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