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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTP M CTAaTUCTUKA» YIIYyONEHHOTO YpOBHS
ABJIIETCS. TMPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO YydeOHOro Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHEro 001ero oopazoBanus. Y4eOHbIN Kypc
npenHa3HavyeH Juisi GopMUPOBaHUS Y O0yYaIOMIMXCA CTATUCTUYECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTENW KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIyYalHBIX COOBITUM, BEIWMYMH U TpoiieccoB. I[lpu m3yueHun kypca
oOoramiaroTcst MpeAcTaBiIeHUs OOydaroluxcs O METoJaX HCCIIEJOBaHMS
U3MEHUMBOIO MHUpa, pa3BUBACTCS [MOHMMAHHME 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMIJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Copnepxkanre y4eOHOro Kypca HalpaBlI€HO Ha 3aKperjieHue 3HaHHM,
MOJIYYEHHBIX MIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUIN O CIy4YalHBIX BEIMYMHAX U B3aHUMOCBS3SAX MEKIY
HAMM Ha B@XXHBIX NPUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00y4arommxcsi J0JKHO COPMUPOBATHCS MPEACTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOUIUX MAaTEMATUYECKUX MOJIENSIX, UCTIOIb3YEMbIX
JUIsL  ONMCAHMWS  AHTPOIOMETPUYECKUX U JAeMorpauyeckux  BEJIHMYUH,
MOTPEIIHOCTE B pa3IWYHbIE POJA HU3MEPEHHUAX, IUTEIBHOCTH O€30TKAa3HOM
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TPOLIECCOB
B oOmiecTBe. YueOHBI Kypc sBIseTcs 0a30il i OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIEHHAIBHOCTEW, HO TaKKE COLMAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOILIECTBEHHbIE HAYKHU B 3HAYUTENILHON Mepe HCIONb3YyIOT anmapar
aHanu3a OOJBIIMUX JaHHBIX. LleHTpalbHYI0 4YacThb y4eOHOTO Kypca 3aHUMAET
0o0CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (PYHIaMEHTAJbHOTO 3aKOHA IMPUPOJIbI,
MMEIOIIET0 MaTEMaTHYECKYI0 (POpMalIN3alIUIO.

B coorBercTBUM C yKa3aHHBIMHU LEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCT, M CTAaTUCTHKA» Ha YriayOJEHHOM YpPOBHE BBIACIIEHBI OCHOBHBIC
coziepkarenibuble TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEID.

[ToMuMO OCHOBHBIX JTUHUW B y4€OHBIN KypC BKJIIOYEHBI AJIEMEHTHI TEOPHUH
rpaoB M TEOPUHM MHOXKECTB, HEOOXOAMMBIC JUIsl TOJHOLIEHHOTO OCBOCHHS
Marepuana JaHHOTO Yy4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YUYEOHBIX
KYpCOB.

Conepxxanne nuHUM «CrydaiiHple COOBITHS M BEPOSITHOCTHY  CIIY>KUT
OCHOBOM [y1s1 (DOPMUPOBAHMSI TPEICTABICHUNA O pacHpelesieHUH BEpPOSTHOCTEH
MEXKY 3HAUYCHUSMU CIIy4alHbIX BEJIMYUH. BakHyI0 4acTh B 3TOU COAEpKATEIBHOU
JIMHUY 3aHUMAET U3yYEHUE TEOMETPUYECKOTO U OMHOMHAIIBHOTIO pacipeieICHuN 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU AHAJIIOIAMM — IIOKA3aTENbHBIM U HOPMaJIbHBIM
pacrpeneneHus M.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIy4YallHBIMM BEJIMYUHAMH U
pacupeneneHus IMA, aKUEHTUPYIOT BHHMAaHUE OOYYarolMXCs Ha ONHCAaHUM U
W3YUYECHUU CIyYalHBIX SBJIEHUH C MOMOILBI0O HENPEpbIBHBIX (QYHKIMH. OCHOBHOE
BHHMAaHUE yACIISIETCS MTOKA3aTEIbHOMY U HOPMaJIbHOMY PaCIpPEICICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMMTENIbHOE HM3YyUY€HHUE CBS3H
MEXAY CIy4YalHbIMM BEJIMYMHAMH W ONHCAHUE B3TOM CBSA3M C IOMOILBIO
KO3 UIMEHTa KOPPEIsUUM M €ro BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl paccenBaHUsD), U3YUYCHHYIO HA YPOBHE
OCHOBHOI0 001ero oOpa3oBaHHs, U BO MHOIOM ONHPAIOTCS HAa CBEICHUS U3
KypCOB aJIr€Opbl U1 T€OMETPHH.

Emé ommH smeMeHT  coaep:kaHusA, KOTOPBIM — NOpeIaraeTcs  Ha
03HAKOMUTEIBHOM YPOBHE — TIOCJIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYTAIONINX B €IUHUIY BpeMeHH. O3HaKOMJICHUE C paclpe/ieeHueM
BEPOSITHOCTE KOJIMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMNA XapakTep H
SBJISIETCSl AKTYyaJIbHBIM Ul OyAyIIMX aOUTYpPUEHTOB, MOCTYIAOIUX HAa y4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP W CTaTUCTHKa» Ha
yriyOJieHHOM ypoBHE oTBojmuTcs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B
Hegeno), B 11 knacce — 34 vaca (1 yac B Henelno).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBsa3ublii Tpad, myTu B rpade: nukibl u nenu. CteneHs (BaIeHTHOCTD)
BepmuHbL [ padsl Ha TTocKkocTH. JlepeBbs.

Crny4aliHble SKCTIEPUMEHTHI (OTIBITHI) M CIIy4YailHble COOBITHS. DIeMEHTapHbIC
coObITHsl (McXo/bl). BepodarHocTs ciydaitHOro coObITHs. biu3zocTs 4dacTtoThl M
BEpOSATHOCTU  cOoObITHI.  CiydailHble  ONBITBI  C  PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omneparuu Haj COOBITHSIMU: TepecedeHne, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
cobbITus. JIuarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. JlepeBo cCiiydailHOTO
skcniepumenTa. Gopmyia nosHou BepositTHOocTH. Popmyna baiteca. HezaBucumele
COOBITHS.

bunapnbIii ciydaiinbiii onbIT (MCIIBITAHUE), YCIIEX M Heyaada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX MCIBITAHHUM 10 MEepBOro ycrnexa. [lepectaHoBku
u (axktopuan. Yucno coueranuit. Tpeyrompuuk Ilackama. dopmymna Ounoma
Herorona.

Cepusi He3aBUCUMBIX HcHbITaHUN bepuymmu. CrydaiiHelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnydaiiHas  BenuuuHa. PacnpeneneHue — BeposATtHocTed.  Jlmarpamma
pactpenenenusa. Onepanuu HaJ ClIydyallHbIMH BeIM4YMHAMU. buHapHas cioydaitHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCIE TEOMETPUYECKOE H
OMHOMHMAJIBHOE.

CoBMmecTHOE pachOpenesieHHe JIByX CilydalHbIX BeaudyuH. HesaBucumbie
CIIy4yallHble BeJIMYMHbL.MaremMaTndeckoe OXHJAaHUE CIy4alHOW BEJIUYUHBI
(pactipepenenus). Ilpumepbl  NpUMEHEHHMS  MaTEMAaTHUYECKOrO  OXKHJIaHUS
(ctpaxoBaHue, Jnorepes). MaremaTHuecKoe OXHIaHHE OWHApPHOW CiyyalHOU
BEJIMUMHBI. MaremaThdeckoe  OXHUJIAHUE CYMMbl  CIIyYallHbIX  BEJIWYHH.
Maremarnueckoe 0XKUJAHUE reOMETPUUECKOTO 151 OMHOMUAIILHOTO
pacupeeseHu.

Jluciepcuss W CTAHAAPTHOE  OTKJIOHEHHWE  CIIYYaMHOW  BEJIMYMHBI
(pactipenenenus). Jlucniepcust OMHApHOU CydallHON BeMWYWHBI. MaTeMaTHIECKOe
OXXUJAHHUE IIPOU3BEICHUS M JUCIEPCUS CYMMBI HE3ABUCUMBIX CIyYaHHBIX
BenuuMH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  OWHOMHUAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHusl.

11 KUIIACC



HepasenctBo UeOwniméBa. Teopema YUeoOniméBa. Teopema bepnymnu. 3akoH
OONbIIMX  4ucell. BBIOOpOYHBIM  MeTOon  HcciedoBaHUW.  BeiOopodHbIe
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHS 1O BBIOOPOYHBIM JAHHBIM.
[TpoBepka npocTenmmx TUIIOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICIICHUM.

HenpepriBHble cnyvalinble BenuuyuHbl. [Ipumeppl. DyHKIMSA ILIOTHOCTH
BEPOSITHOCTU pachpeneseHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA.
3ajauu, NPUBOAIINE K TOKA3aTEIIbHOMY PaCIpeIelICHUIO. 3a1auu, MPUBOIAIINE K
HOPMAJIbHOMY pacnpeneseHuIo. OyHKIUA IJTIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeIbHOTO pachpeaeneHus, PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAIHHOTO
pactpenenenus. QyHKIUS MIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIIpeIETICHUS.

ITocnenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3ajauw,
MpUBOASIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuwduH. KoddduiueHT TuHEHHOM
koppensiui.  CoBMeCTHbIE  HAONMIOJEHUS  JABYX  BEJIMYMH. BbBIOOpPOUHBIIM
kod(pbunmMeHT Koppenanuu. Paznuuue Mexay JUHEHHOW CBS3bI0 U MPUYUHHO-
CIIEICTBEHHOU CB:3b10. JIMHENHAs perpeccus, METOI HAMMEHBIINX KBaJApPATOB.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTUKA» (YIJIYBJEHHBIM YPOBEHD)
HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpak1aHCKOro BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMHM B COOTBETCTBUM C UX
(YHKIIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU IIKOJIBI,
WCITOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETo;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs JSCTETUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCTIPUUMYNBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBa;

5) pu3uvYecKoOro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUU H
OTJIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
P 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHON NESITENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cpepam  TPOodECCUOHATIBHOM  JIESITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XapaKTEPU30BaTh CYILIECCTBECHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHHs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKkaiuy,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU MTPOBOJAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

ZenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh C€Moco0 pemeHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauboliee TOAXOMSIMUNA €  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble uccienoBare/ibcKue 1eiicTBUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HAy4uTCs:

cBOOOHO OMEpUPOBATH MOHATHAMH: Tpad, IUIOCKUN rpad, CBI3HBIA Tpad,
nyTb B rpade, Ienb, LUKI, JIEPEeBO, CTENEHb BEPILIMHBI, JEPEBO CIy4yallHOTO
HKCIEPUMEHTA;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: CIy4YalHBIA HKCIEPUMEHT (OIbIT),
clly4aiiHOe COOBITHE, dJIEMEHTapHOE CllydallHOe COOBITHE (dTIEMEHTAPHBIM HCXON)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOSITHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU;HAXOAUTh U (POPMYJIUPOBATH
COOBITUSI:  TEpeceueHue, OO0bEAMHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
IIPOTHUBOIIOJIOAKHOE JAHHOMY, MCIOJIb30BaTh AMarpaMMbl DWjepa, KOOPAUHATHYIO
OpSIMYIO JUIsl PELIEHUs 3aJad, MOJIb30BaThCs (POPMYJION CIIOKEHUSI BEPOSITHOCTEH
11 BEPOATHOCTEN IBYX U TpeX CIy4yallHbIX COOBITUH;



ONEpPUPOBATh  INOHATUAMM: YCIOBHAsl  BEPOATHOCTb,  YMHOXKECHHE
BEPOSTHOCTEN, HE3aBUCHUMbIE COOBITHS, JEPEBO CIy4yallHOIrO HSKCIEpHUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITHM C TOMOUIBIO TpaBUia YMHOXKEHHS, IepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy MOJHOW BEPOSTHOCTH, (HOPMYITY
baifeca pu pemieHun 3aa4, OnpeaessaTh HE3aBUCUMOCTh COOBITUH 10 (popmyIie u
10 OpPraHM3alUy CIIy4aiiHOr0 3KCIIEPUMEHTA,

MPUMEHATh M3yYEHHbIE KOMOWHATOPHBbIE (OPMYJbI ISl TEPEYUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITA, PELICHUS
3aJa4 10 TEOPHH BEPOSTHOCTEH;CBOOOAHO OMEPUPOBATH MOHATHSIMH: OWHAPHBIN
CIIy4alHbI ONBIT (MCHBITAHUE), yCIEX WU HeyJada, HE3aBUCUMbIE HCIBITAHUS,
cepusl UCHBITAHUM, HAXOAUTh BEPOSITHOCTU COOBITHI: B CEpUU HCHBITAHUU [0
IIEPBOr0 YCIIEXa, B CEPUM MCIBITAHWW bepHyun, B OIbITE, CBS3aHHOM CO
CJIy4ailHBIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

cBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: ClIydailHas BEJIMYMHA, paclpeaeiieHUe
BEpOSITHOCTEW, JAMarpamMma pacrpeesieHus, OuHapHas cliydailHas BeJIMYWHa,
reoMeTpuYecKoe, ONHOMUAIBLHOE PaclpeIeiICHUE;

ONEPUPOBATH TOHATUSAMU: COBMECTHOE pACIpPEIEICHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAaOJUIy COBMECTHOTO paCIpeneeHHs ABYX CIydalHbIX
BEJIMYMH JUISl BBIACIICHUS PACHPENCIICHHUS] KaXI0M BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEeMaTUYECKOTO OKUJAHUS CIyYallHON BEJIMYMHBI (paclpeesieHus ), IPUMEHSTh
CBOMCTBA MAaTE€MaTH4YECKOrOo OXHUAAHWS TNPH PEUICHUH 337a4, BBIYUCIIITH
MaTEeMaTUYECKOE OKUJIaHNE OMHOMHAIIBHOTO U TEOMETPUYECKOTO pacipeieieHuil;

CBOOOJHO OIEpUPOBATh MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, TPUMEHATH CBOMCTBA IUCIIEPCUU CIyYAaWHOW BEIWYUHBI
(pacnpenenenus) NpU PELIEHUU 3a/4ay, BBIYUCIATH JUCIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAJIBHOTO pacipeieICHUH.

K koniy 11 kiacca o0yyaromuiics HayYuTCs:

BBIUKCIISTH BHIOOPOYHBIE XapPAKTEPUCTUKHU MO TaHHOM BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU TEHEPaJbHOW COBOKYNHOCTH JIAHHBIX 10 BBIOOPOYHBIM
xapakTepuctukaM. OLIEHUBAaTh BEPOATHOCTU COOBITHM M MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTESBI, NOJIb3YSACh N3YUEHHBIMU PACIPEACIICHUSIMY;

IIPUBOJUTH  INPUMEPHl  3a4ad, IPUBOJAIIMX K  II0Ka3aTEeJIbHOMY
pacupeneneHuro, 3axad, MPUBOJALNIMX K HOPMAJIbHOMY PacHpeleIeHUIO.
OnepupoBarh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKa3aTEIbHOTO
pacnpeneneHusi, PyHKIMS JIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacipeieseHus,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpEICICHNUS;

onpeaensaTh  Kod(pPUUMEHT  JIMHEHHOM  KOppesisiiMM,  BbIOOPOYHBIA
KO3 (PULIMEHT KOPPEIISILIIH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

HanMeHoBaHue pa3iesioB U TeM

Koan4yecTBo 4acoB

DJIeKTPOHHBIe (HM(PPOBHIE)

Ne /ot Kontpoabnbie | IlpakTuyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTeibHbIE pecypchl
padoThI padoThI
1 DneMeHTsl Teopuu rpadoB 3 https://m.edsoo.ru/Y6UOW6020
CryyaiiHbIe OIBITHI, CIIyJalHbIC
2 y y . 3 https://m.edsoo.ru/YS5SOE1D2T
COOBITHS U BEPOATHOCTU COOBITHIA
Ornepanuu HaJ MHOKECTBAMH U
coObITuAMHU. CI105K€HUE U YMHOKEHUE
3 . Y 5 https://m.edsoo.ru/Q4WOFOH3I
BEPOSITHOCTEN. Y CJIOBHAsI BEPOSITHOCTb.
He3zaBucumeble coObITHS
4 DNIeMEHThI KOMOMHATOPUKHI 4 1 https://m.edsoo0.ru/K3IKOW7A8A
Cepun nocie0BaTeNIbHbIX UCIIBITAHUI.
5 Ucnpiranus beprymm. CinyyaiiHbii 5 https://m.eds00.ru/X2S9C2W70
BBIOOp M3 KOHEYHOH COBOKYIHOCTH
6 CiyualiHble BEJIMUMHBI U pacIIpeAeIeHU 14 1 https://m.edsoo.ru/G2A3V7W2L
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOTPAMME




11 KIIACC

HanmeHoBaHMe pa3je/ioB U TeM

KoanuyecTBO 4acoB

DJIeKTpOHHBIe (LM(pPOBbIE)

Ne i/ Kontpoabsnbie | IlpakTuuyeckn
NMPorpamMmblI Bcero paGoTh! ¢ paGoTr o0pa3oBaTe/ibHbIE PeCypPChl
1 3aKoH OOJBIINX YHCENT 5 https://m.edsoo.ru/KOY1B6R30O
2 ?;iﬁi:;?ﬂMaTeMaTquCKon 6 https://m.edsoo.ru/HSLEHSR6R
HenpepsiBHBIE CydaliHbIE BETUYHHBI
3 (pactipenenenusi), MokKa3aTeIbHOE U 4 https://m.edsoo.ru/L6MIH3L9E
HOPMAaJIbHOE paclpeeleHus
4 Pacnpenenenue Ilyaccona https://m.edsoo.ru/X7U8Z3HIP
CBs13p MEXly CITydyaliHBIMU BETUUMHAMU https://m.edsoo.ru/L.2S37Z3Y8R
6 O00011IeHIE U CUCTEMATU3aLHUs 3HAHUI 11 1 https://m.edso0.ru/O1VIB5L1Z
OBUIEE KOJIMYECTBO YACOB I10 34 | 0

[TPO'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOTI'PAMMBbBI

10 KJTACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
NpoBepsieMor .
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus
0 pe3yJbTarTa
6 Teopust BEpOATHOCTEN M CTATUCTHUKA
6.1 Yurate U CTPOUTH TAOJIUIBI U JUArpaMMbl
OnepupoBaTh TMOHATHAMHU: CpeAHEE apHUPMETHUecKoe, MeauaHa,
6.2 HauOospIIee, HaUMEHbIIEE 3HAUYEHHE, pa3MaxX MAaccHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATHUSAMM: CIy4YalHBIH HKCHEPUMEHT (ONBIT) U
cilyyailHoe cOOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApPHBIH HCXO.)
6.3 CIIy4alHOTO  OIBITA;  HAaxOAUThb  BEPOSITHOCTM B  ONBITax C
PaBHOBO3MOXHBIMHU CIIyYalHBIMU COOBITUSIMHU, HAaXOAWTh U CPaBHUBATbH
BEPOSITHOCTH COOBITUI B M3YUEHHBIX CIyYailHBIX KCIIEPUMEHTaX
Haxonute M QopmynupoBaTh COOBITHS: IepeceyeHue U OObeIMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOXKHOE IAHHOMY COOBITHIO;
MOJIb30BaThCsl  AMarpamMmamMu  Diimepa Hu QopMysoil  cioxeHus
BEPOATHOCTEN IIPH PEIICHNN 3a]a4
OneprupoBaTh TMOHATUSAMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHMBbIE
6.5 COOBITHSI; HaXOAUTh BEPOSATHOCTH C MOMOIIBIO MpaBUa YMHOXEHHUS, C
IIOMOUIBIO AE€PEBA CIIy4YallHOI'O OIIBITA
6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NOHITUAMMU: UCIIBITAHUE, HE3ABUCUMbBIEC UCIIBITAHUS, CEPUS
6.7 UCIBITAaHUH, yCIEX U HEeyJaua; HaXOAUTb BEPOATHOCTU COOBITUN B CEpPUU
' HE3aBUCHUMBIX MCIIBITAHUN J10 MEPBOrO YCIE€Xa, HaXOJUTh BEPOSTHOCTU
cOOBITUI B cepuu ucnblTaHuil bepHymm
6.8 OnepupoBaTh TMOHATUSAMHU: CIydyaliHass BEJIWYMHA, paclpeiesieHue
' BEPOSATHOCTEN, AUarpaMma pacipeesieHus
11 KJIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
NpoBepsieMor

0 pe3yJabTarTa
5

o0pa3oBaTe/IbHOI MPOrPaMMBbI CPeHET0 00IIEro 00pa3oBaHUsI

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

CpaBHI/IBaTB BCPOATHOCTHU 3Ha4YCHUH cnyqaﬁHoﬁ BCJIIMYHHBIIIO




pacnpeacJICHUIO I C IOMOIIbIO JUarpaMmm

OHepI/IpOBaTB MMOHATHEM MATEMATUUYCCKOI0 OXHUOaHWsA, TMPUBOAUTH
IMPUMCEPDbI TOrO, KaKk NOPHUMCHACTCA MaATEMAaTHYCCKOC OXXHAaHUEC

52 CIly4ailHOH BEJMYWHBI, HAXOJWTh MAaTEMAaTHYECKOE OXHIAHHE TI0
TAaHHOMY pacIpe/IeIICHUI0

53 HmeTs mipencTaBiieHre 0 3aKOHE OOJIBIIUX YHCET

54 HmeTs npencTaBiieHne 0 HOpMajabHOM paclpeaeeHuN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpencraBnenrie JgaHHBIX ¢ TOMOMIbIO Tabmui u  guarpamm.  CpenHee
apudmernyeckoe, MenuaHa, HaWOOJbIIEE W HaWMEHBINEEC 3HAYCHUS, pa3Max,
JUCTIEPCHUS U CTAHJAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CnyuaiiHple JKCHEpUMEHTHI (OMBITHI) W CIlydallHble COOBITHA. JDJIEeMEHTapHbIC
coObiTust (MCX0/abl). BeposTHOCTH ciayuyailHOro coObITHS. BIu30CTh YacTOThHIU
BEpOATHOCTU cOOBITUI. Ciy4ailHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObiTusiMU.  BeposiTHOCTH ~ COOBITHII B ONBITaXC  PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU

6.3

Omnepanuu Hajg COOBITUSAMH: MepeceueHue, OObEeJUHEHUE, MPOTUBOIOIOXKHbIE
coObITs. narpammsl Ditnepa. @opmMyiia ClI0KEHHs BEPOSATHOCTEH

6.4

YcnoBHas  BEPOATHOCTb. YMHOXKEHHME  BEPOATHOCTEH. JlepeBO  Clly4aiiHOIO
skcnepumenTta. dopmyiia nosnHoi BeposTHOCTU. HezaBucuMble coObITHS

6.5

KomOunaroproe mpaBuino ymHOoXkeHusa. IlepecranoBkn u (daxropuan. Ywucio
coueranuid. Tpeyronpauk [lackans. @opmyna 6mHOMa HhroTOHA

6.6

bunaphblli cnyuyaliHbli ONBIT (MCIBITaHUE), yclex W Heynada. HesaBucumeie
ucnbiTaHus. Cepusi HE3aBUCHUMBIX HCHBITAaHUM 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyimn

6.7

Crnyuaitnas BenuuuHa. Pacripenenenue BeposTHocTed. [luarpamMmma pacrpeseneHus.
[Tpumeps! pacnipesiesieHUi, B TOM YHCIIe TEOMETPUIECKOeH OMHOMHAILHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TeOpI/IH BepOﬂTHOCTCﬁ U CTaTUCTHKA

5.1

YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MATEMaTUYECKOE OXKHUIAHME,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl NpUMEHEHHsI MaTEMaTUYECKOTO
O’KMJIaHWs, B TOM YHUCJIE B 3aJadax W3 MOBCEAHEBHOM >XM3HU. MaTemaTudeckoe
OKHMJIaHWE OMHAPHOM CITydailHOW BETWYMHBI. MaTeMaThyecKkoe OXKHIaHUE CYMMBI
CIIy4alHBIX BEJIMUYMH. MaTeMaTnyeckoe 0XKUJIaHUE U TUCTIEPCUs T€OMETPUUECKOTO
1 OMHOMUAJIBHOTO pacIpe/ieIeHHM

52

3aKoH OOJIBIIMX YHCENl U €r0 pPoJib B HayKe, Mpupoze u odmecTBe. BriOopouHbIii




METOJI UCCIIEIOBAHNMI

53

[IpuMepsl  HempepbIBHBIX  ClOydalHbIX BeanuuH. [loHATHE O IUIOTHOCTH
pacrnpenenenus. 3agauy, IPUBOIAIINE K HOPMAIbHOMY pacipenenenuto. Ilonsatue
0 HOPMaJIbHOM PacIpeelIeHuI




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NpoOBepsieMOro | OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero
TpedoBaHus o0pa3oBaHus

Brnanenne mertomamMmu 0Ka3aTeNbCTB, aJrOPUTMAMHU PELICHUS 3a/]ady;
yMeHHe (GOpMyJIHpOBAaTh U ONEPUPOBATH MOHITHSIMH: OIpesesieHuE,
aKcuoma, TeopeMa, CIIe[CTBHE, CBOICTBO, NMPU3HAK, J10Ka3aTeIbCTBO,
paBHOCWILHEIE (OpMYITHPOBKH; IIPUMEHATD UX; YMEHHE
dopMmynHpoBaTh O0OpaTHOE W  MPOTHBOIOJIOXKHOE  YTBEPXKICHHE,
[NPUBOIUTH IPUMEPBl U  KOHTPIPHUMEDPBI, UCIOIL30BaTh  METO
MaTeMaTHYECKOW WHAYKIUHU; TPOBOAMTH JOKa3aTEIbHBIC PacCyKICHHUS
Opu  pEelIeHWd  3aJ]ad, OIEHUBATh JIOTMYECKYI0  MPaBHILHOCTH
paCCY)KHGHHﬁ; YMCHUCE OIICpHUPOBATH IIOHATUSIMU MHOXECTBO,
MIOJIMHOKECTBO, OIEpAllMU HaJ] MHOXKECTBAMH, YMEHHE HCIOJIbh30BaTh
TeopeTHKO-MHO)KCCTBCHHLIﬁ armapar JJIA OINMCaHUuA PCAIBbHBIX
NPOIIECCOB U SIBJICHUH W NPU PEIICHHH 3a/1a4, B TOM YHCJIEC M3 APYTUX
y4eOHBIX MPEIMETOB; YMEHHE ONEePUPOBATh MOHATUSAMU: Ipad, CBA3HBIN
rpad, aepeBo, UK, Tpad Ha MTOCKOCTH; YMEHHUE 33/1aBaTh M OMHMCHIBATH
rpadbl pa3TUYHBIMHE CIIOCOOAMH; KCIOJB30BaTh Tpadbl MpU pPEUICHUH

3a1a4

2 YMeHue onepupoBaTh NOHATHUSAMHU: HATYpPaJIbHOE YHCIO, LIEJIOE YHCIIO,
CTENEHb C LIEIBbIM [10Ka3aTeleM, KOPEHb HaTypaJbHOM CTENEHH, CTENIEHb
C pauMOHAIbHBIM  IIOKa3aTelIeM, CTENeHb C  JACUCTBUTEIBHBIM
HokaszareneM, JorapuMm umucia, CHHYC, KOCHMHYC U  TaHI€HC
MMPOU3BOJIBHOTO YHUCJIA, OCTATOK 110 MOAYJIIO, palUuOHAJIILHOC 4YHCIIO,
AppayoHAIbHOES  YHCIO, MHOXXECTBA  HATypaJIbHBIX, LENBIX,
palMOHAIBHBIX, JCUCTBUTCIBHBIX YHUCEN; YMEHHME MCIOJIb30BaTh
MMPU3HAKHU OCIIUMOCTH, HanMEHBIITNH 06HII/II>1 JACIINTECIIb U1 HAaUMMCHBIICC
o01iee kpaTHoe, alroput™M EBKiMzia npu pereHuu 3ajad; 3HakKOMCTBO ¢
pasiInuYHbIMHU IIO3UITMOHHBIMH CUCTEMAaMHU CUHCJICHUA, YMCHUC

BBITIOJHATH BBIYMCIICHHWE 3HAYEHUI M NpeoOpazoBaHUSl BBIPAXKEHUI CO

CTCIICHAMH H J'IOl“apI/I(l)MaMI/I, Hp806pa30BaHI/I$I ,Z[pO6HO-paI_II/IOHaJ'IBHLIX




BBIpQ)XEHUI; YMEHHME ONEpUpPOBATH MOHATHSIMM: IOCIEI0BATEIbHOCTb,
apupmMeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBalOIasi TeOMETpHUYECKash TMPOTPECCUs; YMEHHE
3a/1aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyJ; yMEHHE OIEepUpOBaTh MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, QopMa 3amMcH  KOMIUIEKCHBIX —4mcen (TeoMeTpudeckas,
TPUIOHOMETpHUYECKass M  anreOpavyeckas); yMeTb  IPOU3BOIUTH
apupMeTHYeCKre ACUCTBUS C KOMIUICKCHBIMH YHCIIaMH; IPHUBOAUTH
OpUMEpPhl  HUCMOJb30BAaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpHUpOBaTh
NOHATUAMU: MaTpuua 2x2 wm  3%3, omnpeaenuTeNb MaTpULBL,

FGOMeTpI/ILIGCKI/II\/JI CMBICJI OIIPECACIIUTEIIA

YMeHue onepupoBaTh NOHATHAMU: pPAalMOHAIbHBIC, WPPALMOHAJIBHEBIE,
NOKa3aTesbHble, CTENEHHbIE, JIorapu(MUUecKue, TPUTOHOMETPUIECKHE
YpPaBHEHUsT W HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEpUPOBaTh
HOHATHAMMU: TOXKAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUNW M HEPABEHCTB, PaBHOCUJIBLHOCTbH
YpPaBHEHWH, HEPaBEHCTB M CHUCTEM; YMEHHE penlarb YypaBHEHMS,
HEPAaBEHCTBA U CHUCTEMbl C IIOMOIIBIO DPa3IUYHBIX INPUEMOB; pELIATH
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBI C I1ApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PEIICHHUS MATEMaTHYECKUX

3a]a4 M 3a/1a4 U3 Pa3InYHbIX 00JIaCTei HAYKHU U PEaNbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUIHUS, UYETHOCTh (DYHKIUH,
HEPUOJUYHOCTh (YHKIHMU, OIPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
byHKIMH, SKcTpeMyM (DyHKIMH, HanOOJbIllee U HAUMEHbIIIee 3HAUECHUS
GYHKIIMM Ha MPOMEXYTKE, HelpepblBHAsA (PYHKIINS, aCUMIITOTHI Tpaduka
¢byHKLIMY, TIepBast U BTOpas NPOM3BOJHAs (DYHKIMH, T€OMETPUUYECKUI U
¢u3MUecKuii CMBICIT TPOM3BOTHOW, IepBOOOpa3Hasi, ONpeNeTEHHBIN
MHTErpajl; yMEHUE HaXOAWUTh ACUMNTOTHI Ipaduka (yHKUHHU; yMEHHE
BBIUUCIATh IMPOU3BOJHBIE CYMMBI, IIPOM3BEJIEHUS, YaCTHOTO W
KOMITO3UIMK (PYHKIMH, HAXOIUTh ypaBHEHHE KacaTeIbHOU K IpauKy
(GYHKIMU; YMEHHE HaXOIUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIHMH;
YMEHHE MCIIOJIb30BaTh IPOU3BOJAHYIO Ul HCCIEeNOBaHUS (QYHKIUI,
HAXOJIUTh HaumOOJIbLIME W HaWMEHbIIUE 3HAYeHHUA (YHKIMHA; CTPOUTH
rpaK MHOTOYJICHOB C MCIIOJIb30BaHUEM arapara MaTeMaTHYECKOTO

aHajIn3a, IMNPUMCHATH HNPOMU3BOJHYIO JId HAXOXACHHUA HAWJIYYIICTO




pelieHusT B MPHUKJIAIAHBIX, B TOM YHCIE COIMAIBHO-IKOHOMHUYECKUX |
bu3MYecKUX 3aa4ax; HAXOAUTh TUIOMIAIA U 00BEMBI PUTYp C TTIOMOIIHIO
WHTETpasa; MPUBOAUTH MPUMEPH MAaTEMAaTUYECKOTO MOJCIUPOBAHHS C

noMoIkio AU depeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh THOHATHSAMM: rpaduk (yHKIHM, oOpaTHas
byHKIMsA, KoMro3uius GyHKIUHN, JUHeWHas (yHKUWs, KBaJIpaThdyHas
byHKLu, panroHaIbHas byHKLu, CTETeHHas byHKLU,
TpUTOHOMETpHUYEeCKHe (YHKIWH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMU, TOKaszaTelbHas U Jorapudmuueckas (QyHKIUM; yMEHHE
CTpOUTh Tpauku U3yYeHHBIX (YHKIWH, BBIIOIHATH MPEOOpPa3OBaAHHA
rpa¢ukoB QPYHKITUH, UCTIOJIB30BATh TPa(UKHU IS U3YUCHHS MTPOILIECCOB U
3aBHCUMOCTEH, MPHU PEUICHUH 3a]a4 U3 APYTUX Y4eOHBIX NMPEIMETOB U
3aj7la4 U3 peaNbHOW JKU3HU; BBIPAXATh (POPMYJIAMHU 3aBUCUMOCTH MEXTY
BEIMYMHAMH; MHCIIOJIb30BaTh CBOWCTBA W rpadukud QyHKUUH s
peleHns ypaBHeHUH, HEPABEHCTB U 3a/1a4 C MapaMeTpamMu; n300pakaTh
Ha KOOpDAMHATHOM IUIOCKOCTM MHOXECTBAa pEIICHUN YypaBHEHUI,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, 10JIM U YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 3aJ1a4d U3 00JIaCTH yNpaBJICHUS JIUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U UX
CHUCTEMBI IO YCIIOBHIO 3aJaud, MCCIEAOBATh IIOJYYEHHOE DPELICHUE U
OLICHUBATh MPABIONONO0OHOCTh PE3yNIbTAaTOB; YMEHHE MOJEeIUPOBAThH
pEaJIbHbIC CUTYAallUH Ha SI3bIKE MAaTEMATUKH; COCTABIIATH BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHUCTEMBl IO YCJIOBHMIO 3aJauH,
HCCJIEN0BATh TMOCTPOCHHBIE MOJEIHM C HCIIOJIb30BAHMEM ammapara

anreOpbl, UHTEPIPETUPOBATD MOJYUYSHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATUSIMU: cpeiHee aprupMeTuIeckoe, MeIuaHa,
HauOoJblllee W  HAWMEHbIEEe 3HAYEHHWsA, pa3Max, JHUCIEepPCHUs,
CTaHIapTHOE OTKJIOHEHUE YHCIOBOro Habopa; yMEHHE W3BJIEKATh,
UHTEPIIPETUPOBATh MH(POPMAINIO, TPEJCTABICHHYI0 B TaOlIWIaX, Ha
quarpammax, rpadukax, OTpakarollyl0 CBOMCTBa peajbHBIX MPOLECCOB
U SBICHUH; TPEICTABISATh HHPOPMAIMIO C TMOMOIIBI0 TaOMUI[ U
JIMarpaMM; HCCJIEIOBAaTh CTAaTHCTHYECKHE JaHHBIE, B TOM 4YHCJE C
NPUMEHEHHEM TpaQUuecKux METOJOB U OJCKTPOHHBIX CPEJNCTB;

r‘pa(bnquKH NCCICI0OBATh COBMCCTHBIC Ha6J'IIO)1€HI/I$I C INOMOIIBIO




JTUarpamMM pacCceuBaHUs U IMHEHHON perpeccuu

YMeHHe OmepupoBaTh IOHATUSAMHU: CIyYaWHBIA ONBIT U CIIy4allHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSITHOCTh C MCIIOJIb30BAaHHEM TIpaMuecKuX METOOB; HPUMEHSThH
(bopMyJIBl CIOXKEHHS UM YMHOXKEHHS BEpOSTHOCTEH, (opMyily MOTHOU
BepoATHOCTH, (hopmyiny bepHyium, koMOMHATOpHBIE (GaKThl U HOPMYIIBI;
OLIGHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE ONEepUpOBaTh
MOHATUSAMHU: ClIy4daliHas BEJIMYMHA, PpACIPEICICHUE BEPOSATHOCTEM,
MaTEMaTHYECKOE OXHUJAaHUE, JUCIEPCHs M CTaHAApTHOE OTKIOHEHHE
CIly4allHOH BeNWYHMHBI, (YHKIMM pPACIpEleNeHHs H  IUIOTHOCTH
PaBHOMEPHOTO, IOKAa3aTeJbHOIO W HOPMAJIBHOTO PacHpeleIeHUN;
YMEHUE HCIIOIb30BaTh CBOWCTBA W3YYCHHBIX pPaCHpENEICHUN Ul
pelieHuss 3a7ay; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJIBIIMX YHCEIl,
METO/Abl BBIOOPOYHBIX MCCIIEJOBAHUIN; yYMEHUE NPUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCEN B NMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUAX; YMEHHE ONICPUPOBATH IOHATUSAMU: COUYETAaHUE, IIEPECTAHOBKA,
YHUCIO COYETAaHWl, YUCIO IepecTaHOBOK; OmHOM HploTOHa; ymeHHe
IPUMEHATh KOMOHMHATOpHbIE (aKThl U PACCYyXKACHUS Uil pelleHus
3ajlay; OLIGHMBATb BEPOSTHOCTH pEabHBIX COOBITHH; COCTaBIAThH

BEPOSITHOCTHYIO MOJIEIb U HUHTEPIIPETUPOBATH NOJYYECHHBIA PE3YJIbTAT

YMeHune omnepupoBaTh IOHATHAMM: TOYKa, IHpsiMasi, ILIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIjia, IUIOCKHHA yTOJI,
JBYI'PAaHHBIA YToJI, TPEXTPaHHBIA YroJl, CKPEIIMBAIOIIMECS MpPsIMBIE,
[IapaJUIEIbHOCTD U NEPIEHANUKYIISIPHOCTh NMPSMBIX M IUIOCKOCTEH, yroil
MEXIY MHPSAMBIMHU, YIOJl MEXAY IPSIMOM M IIIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH J0 IIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKY IUIOCKOCTSMU; YMEHHUE UCIIOIb30BaTh IIPU
peleHnn 3ajad u3y4eHHbIe (aKThl M TEOPEMbI TUIAHUMETPHH; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpPA; CTPOMUTH
MAaTE€MaTU4YeCKUEe MOJCIH C IIOMOIIBI) TI€OMETPUYECKUX IOHATUH H

BCJIIMYHMH, p€IIAaTh CBA3AHHBLIC C HUMU IIPAKTUYCCKUE 3aJa4u
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VYMeHue onepupoBaTh HNOHATHAMM: IUIOIAAb (UIYpbI, 00bEM (GUIYpHI,
MHOTOTPaHHMK, ITPABWIBHBII MHOTOTPaHHMK, CEYEHHE MHOIOI'PAaHHUKA,
Ky0, Hapamienenure], npusma, nupamuaa, ¢urypa u MOBEPXHOCTh
BpallleHUs, LWIMHAP, KOHYC, 1ap, cdepa, miomans chepsl, MIOLaIb

MOBEPXHOCTH THUPAMUAbI, NPHU3MbI, KOHyCa, IIMHIApPA, 00BEM KyoOa,




IPSIMOYTOJIBHOTO TapajuleenuIesa, NMUPaMUabl, NMPU3MBbl, LWIMHIPA,
KOHYyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS] KOHycCa U LWIMHIPA,
NapajuleJIbHbIE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacatomasics chepbl, IMIUHIPA, KOHYyca; YMEHHME CTPOUTh CEUYCHHE
MHOTOTpaHHMKA, U300pakaTh MHOTOTPaHHUKH, (UTYpPbl U MOBEPXHOCTH
BpalllCHUs, UX CEUYEHMs, B TOM 4YHCIE C IIOMOIIBIO BJIEKTPOHHBIX
CPeICTB; yMEHHE MpPHUMEHSATh CBOMCTBA TIeOMETpUYecKux Quryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OIpPENENICHUsT H3ydaeMbIX (uryp,
BBIIBUTaTh TUIOTE3bl O CBOWCTBAX M IPU3HAKaX TIE€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTb WJIM ONpPOBEPraTh HX; YyMEHHE IPOBOJIUTH
Kkj1accupukanuo GUryp 1O pPa3IUYHBIM [PU3HAKaM, BBIOJIHATD

H€O6XOI[I/IMLIG AOIOJHHUTECIBbHBIC ITOCTPOCHUSA
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VYmenne OIICpHUPOBATE IMOHATHAMM: ABHKCHUC B  IIPOCTPAHCTBC,
napajuielIbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOA00MS, TOMO00HBIE (UTYPBI, yMEHHE
pacrio3HaBaTh paBHbIC U IMOJOOHBIE (QUTYpBI, B TOM YUCIIE B MPHPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHUS
npu peuICHUM 3aJad;,; HaXOAUTb TI'COMETPHUYCCKUC BCINYHMHBI (}IJ'II/IHa,
yroJ, MJoW@aab, O0bEM) MpH pEUICHHH 3a7ad M3 APYTUX Y4eOHBIX
npeaMEToOB U U3 peaﬂbHOﬁ JKU3HU; YMCHHUEC BBIYUCIATE TCOMETPHUICCKUC
BEJIMYMHBI (JUTMHA, YToJl, TUIOm@Aab, O0BEM, ILIONIAh MOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTH TTHPAMUJIbI, IPU3MBI, KOHYCa, IWINHIPA, IUIOMAAb ChEpHI;
00BEM Kyba, TPSIMOYTOJIBHOTO MapasuieNenunena, MTUpaMuibl, TPU3MBI,
MWINHIpA, KOHYycCa, Iapa; YMEHHE HAaXOJWUTh OTHOIIEHHE OOBEMOB

Mo00HBIX QUTYp
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YMeHue onepupoBaTh NOHATUSMU: NPSIMOYTOJIbHASA CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJWHATHI TOYKHU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/IEHUE BEKTOpa Ha YHCIO, Pa3liokKeHHe BEKTopa Mo 0asucy,
CKaJSIpHOE IPOU3BEACHHUE, BEKTOPHOE IIPOU3BEACHUE, YIOJd MEXKIY
BEKTOpPAMHM; YMEHHE HCII0JIb30BaTh BEKTOPHBIA M KOOPAUHATHBIA METOJ
JUISL pelIeHUs TeOMETPUYECKHX 3aJad H 3aJad JPYTux Yy4ueOHBIX

IIPEMETOB
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YMeHue BuIOMpaTh TMOAXOIAIIMN METOA JUIA peUIeHUs 3a]adu;
[IOHMMAaHUE 3HAYMMOCTH MATEMAaTUKM B W3YYEHUU MPUPOIHBIX U

06HI€CTB€HHI)IX IponeccoB " ﬂBHGHHﬁ; YMCHHUEC  pPaClIO3HABATH




IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, YMEHHUE IPUBOJMTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITUA POCCUHMCKOM M  MHUPOBOU

MaTeMaTUYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 Yucna v BBIYUCIICHUS
1.1 Harypanbsnsle u nensie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCET
12 Pammonaneupie uynciaa. OOBIKHOBEHHBIE H JECATUYHBIC JPOOH, MPOICHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOU cTeneHu. JlecTBus ¢ apuMeTHIESCKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
1.4 Crenenb ¢ wnenbiM mokaszateneMm. CTeneHb C palUMOHAIBHBIM IOKa3aTeJeM.
. CgolicTBa CTENEHA
15 CuHyCc, KOCHMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
. ApPKTaHT'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHble U HaTypajdbHbIC JOTapru(MbI
JletictButenpHbie 4YHclia. ApudmeTHUecKue omnepanuu ¢ JeHCTBUTEIHLHBIMHU
1.7 gucnamu. [lpuOmmk€éHHbIe BBIYHUCICHHS, TpaBWIA OKPYIJICHUS, NPUKHIKA H
OLICHKA PE3yJIbTaTa BbIUYMCICHUI
1.8 [IpeoGpaszoBanue BhIpakeHUI
1.9 KommiekcHbie unucna
2 YpaBHEHUSs 1 HEpABEHCTBA
2.1 Lenble u 1poOHO-paIMOHATBHBIE YPAaBHEHUS
2.2 HppannonanbHele ypaBHEHUS
23 TpuroHomeTpuyeckre ypaBHEHHUs
24 [Toxa3zaTenbHbBIE U JTOTapUPMHUUECKIE YPaBHEHHS
2.5 Lenbie u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbpHBIC U JOTapUMUUECKHE HEPABCHCTBA
2.8 TpuroHomeTpuyeckre HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl JUHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpULbI




@yHKIMH U TpadUKH

OyHkiwms, crnocoObl 3aaanus Gynkuuu. ['paduk Qynkuuu. BzaumHo oOpaTHbIE

> ¢ynkuuu. Y€rHble u Heu€THble pyHKIMU. [leproanueckue GpyHkunn
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkimu. Hymum Qyskium.
39 IIpomexxyTkn  3HAaKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLHUH.
' Maxkcumymbl 1 MHUHUMYMBI (QyHKImu. HaumOornbinee W HanMeHbliee 3HAYCHHE
(YHKIIMK Ha TPOMEXYTKE
313 CrenenHas ¢GyHKIMS C HaTypalbHbIM M LIETbIM IoKazareneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS /7-Oi CTETICHH
3.4 Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U IPaQUKU
3.5 [TokazarenbHas u orapudmMudeckas (yHKIIUU, KX CBOWCTBA U TPaPUKH
36 Touku paspbiBa. Acumnrorsl rpadukoB ¢yHkuuid. CpolicTBa (QyHKIMIA,
' HENpPEepBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmernueckass W reoMerpudeckas mnporpeccud. @Dopmynia  CIOKHBIX
' HPOLICHTOB
4 Hayana maTemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHMe TPOM3BONHONW K HCCIIENOBAHUIO (YHKUUMH Ha MOHOTOHHOCTh M
4.2 9KCTpeMyMbl. HaxoxkieHre HanboIbIIero 1 HAMMEHbIIEeTo 3HaueHHs QYHKIUU Ha
OTpe3Ke
43 [lepBooOpa3nas. MuTterpain
5 MHoOXk€eCTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMHu. [uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaThCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuku




7.4

Tena 1 MOBEpXHOCTH BpalCHUS

7.5

KoopanHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



