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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mnporpamma y4yeOHOro Kkypca «BeposSTHOCTH M CTaTHCTHUKa»
0azoBoro ypoBHs ansi oOydarommxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CpPEAHEro
obOuiero o0Opa3oBaHusl, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
OPEIbSBIAEMbIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U TPAJAULUNA POCCHICKOTO
oOpazoBanusa. Peanmzanus mporpammbl 00€CIIEYMBAECT OBJAJACHHE KIIFOUEBBIMU
KOMTIETCHIIUSIMH, COCTABISIONIMMH OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHUS TUYHOCTH O0YYaIOLTHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Y4eOHblii kKypc «BeposTHOCTP M CTaTUCTHKA» 0a30BOr0 YpPOBHS SIBISIETCA
IPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca 0a30BOr0O YpOBHS
ocHOBHOM MmkoJybl. Kypc mpennasHadeH s (opmupoBaHus y 00ydarouuxcs
CTaTUCTUYECKOW KYJIbTYpbl M IIOHUMAHUSA POJIM TEOPUM BEPOSATHOCTEM Kak
MaTeMaTUYeCKOro MHCTPYMEHTA ISl U3YyYEHUs CIIy4ailHbIX COOBITHI, BEIUYUH U
npoueccoB. Ilpy u3ydennn Kypca oOoramjarorcs MPEACTABJICHUS YYalllUXCS O
METO/Iax UCCIIEI0BaHNs U3MEHUNBOIO MUPA, PA3BUBAECTCS NIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MaTeMaTWYECKUX METOJOB IO3HAHMS KAK HEOThEMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUSI.

CopepxaHue Kypca HalmpaBJICHO Ha 3aKperieHWe 3HAHWM, MOJYyYeHHbIX MpU
VU3Yy4YEHUN Kypca OCHOBHOW WIKOJIbI U HA PA3BUTHUE MPEICTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXKIYy HHMHU Ha BaXKHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPIIHYTHI U3 OKPYXKAIOIIETO MUpA.

B coorBercTBUM C yKa3aHHBIMU IENSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh U CTAaTUCTUKa» CpeIHEH ILIKOJIbI Ha 0a30BOM YpPOBHE BbIJIEIICHBI
CIIEAyIOIIME OCHOBHBIE cojep)KaTenbHble JWHUU: «Crny4yailHple COOBITUS H
BEPOSATHOCTIY, «CiydaiiHble BETMYUHBI U 3aKOH OOJBIINX YHCEI.

BaxxHyro 4acTp Kypca 3aHUMaeT H3y4YEHUE TEOMETPUYECKOIO0 U
OMHOMMAJIBHOTO paclpeiesieHuii U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOT aMU
— IIOKAa3aTeJIbHbIM U HOPMAJIbHBIM PAaCIPEICICHUSIMH.

Copepxanue muHuU «CiydailHble COOBITUSL M BEPOSTHOCTU» CIYKHUT
OCHOBOHM 11 (DOPMUPOBaHUSA NPEICTABICHUN O pacHpelelIeHUU BEPOSITHOCTEN
MEXJly 3HAYEHUSIMU CIIy4alHbIX BEJIMYMH, a TaK)Ke 3Ta JMHUS HEoOXoauMma Kak
0aza Ui M3y4yeHUs 3aKOHAa OONpIIMX uHcen — (YHIAMEHTAIBHOIO 3aKOHa,
JEHCTBYIOUIETO B MPUPOJE U OOIIECTBE U MMEIOMIEr0 MaTeMaTH4YecKylo



dopmanmzanuio. Cam 3aK0H OOJIBIIMX YHUCEN IpeUlaracTcs B O3HAKOMUTEIbHOU
(opmMe ¢ MUHUMAaJIbHBIM HUCIIOJIb30BaHUEM MAaTeMaTU4YeCcKoro (hopMaanuzma.

Tembl, CBA3aHHBIE C  HENPEPBIBHBIMUA  CIIyYallHBIMH  BEJIMYMHAMU,
AKLICHTUPYIOT BHHMMAaHHE IIKOJBbHUKOB HA ONHWCAHUU U H3YYEHHUM CIly4anHBIX
ABJICHUWA C MOMOILBIO HeNpephIBHBIX (yHKUM. OCHOBHOE BHUMAaHHE YAEINSAETCS
[IOKA3aTEJIbHOMY M HOPMAJIIBHOMY PACIIPENEICHUAM, IPU ITOM IIPEAIIOIAraeTcs
O3HAKOMUTEJIbHOE M3ydeHHEe MaTepuana 0e3 J0Ka3aTeNbCTB INPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusydenme kypca «BeposSTHOCTP W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOJUTCS 1 yac B HENENI0 B TEUEHHUE KaXJOro roja oOydeHus, Bcero 68
y4eOHBIX YacoB.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBienre MaHHBIX C TOMOIIBI0 Tabmuir u auarpamm. CpennHee
apumeTHdYecKoe, MelIuaHa, HauOOJbIee W HaWMEHbIEEe 3HAYCHUS, pa3Max,
JUCIIEPCHSI U CTAHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) M CIIy9aliHbIe COOBITHS. DIIEMEHTapHBIC
coObITHsl (MCXOBI). BeposTHOCTH ciydallHOTO COOBITHS. BIU30CTh 4YacToTHl U
BEPOSATHOCTH  coObITHl.  CiydaiiHble  ONBITBI  C  PABHOBO3MOXXHBIMU
AJIEMEHTapHBIMU  COOBITUSIMH.  BeposATHOCTH  COOBITUH B ONbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU.

Omneparuu HaJ COOBITUSIMU: TEpeceueHue, 00beIMHEHUE, TPOTUBOIMOIOKHBIE
coObITHs. J{narpammel Diinepa. @opmyna ClI0kKEHUs BEPOSITHOCTEH.

YcnoBHas BEPOSATHOCTb. Y MHOKEHHME BEPOATHOCTEW. [lepeBo ciydanHOTO
sKcriepuMenTa. dopMyIia MoTHON BepoaTHOCTH. He3aBucuMBbIe COOBITHS.

KoMmOunaropHoe npaBuio ymHoxkeHus. [lepectanoBku u ¢dakropuan. Yucno
couetanuit. Tpeyronpauk [Tackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil cydaliHbIN ONBIT (MCIIBITAHUE), YCIeX W Heynada. HezaBucumbie
ucnbiTanud. Cepuss HE3aBUCUMBIX MCHBITaHUK 110 TmepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyium.

CnydaitHass  BenmuuHa. Pacnpenenenune  BeposiTHocTed.  Jlmarpamma
pacnipenenenus. [Ipumepsl pacnpeneiieHUd, B TOM YHCIIE, T€OMETPUUYECKOE H
OMHOMUANBHOE.

11 KJIACC

YucnoBble  XapakTEPUCTUKU  CIYYaWHBIX  BEJIIMYHMH: MaTEMaTUYECKOE
OKMJIAHWE, JHUCIEPCHUs W CTAHIApTHOE OTKJIOHEeHWe. llpumepsl npuMeHeHus
MAaTeMaTUYECKOr0 OXKUJAHUsA, B TOM YHUCJIE B 3aJa4ax W3 MOBCEIHEBHOU KU3HHU.
Maremarnyeckoe OxuAaHUEe OWHAPHOW CIy4dailHOW BEeTMYMHBL. MaTemaTudyeckoe
OXXHMJAHWE CYMMBl CJIy4alHbIX BEJIMYMH. MareMaTu4eckoe OXHUIAaHUE U
JUCIIEPCHSI TEOMETPUYECKOI0 1 OMHOMHUATIBHOTO pacIpeie/ICHUN.

3akoH OONBIIMX YHUCET M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br160pouHbIii METOT MCCIIeTIOBAHUM.

[IpuMepsl HENpepbhIBHBIX Ciy4alHbIX BenuuuH. [loHsATHE O TJIOTHOCTH
pacnpeneneHus. 3a1aun, TPUBOASAIIME K HOPMAIIbHOMY pacrpeaeneHuto. [lonstue
0 HOPMAaJIbHOM paclpeacICHNH.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOEHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU 00YYaIOIIErocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMUCKON IPask/IaHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTeMaTU4eCKOM IIKOJBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(OpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYas ACTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIHUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpEecax 370pOBOro U OE€30MaCHOro 00pas3a KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U

OT/IbIXA, peryssipHast dbuznueckas aKTHUBHOCTD); busruecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSTENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TpPYIYy, OCO3HAaHUEM ILIEHHOCTU TPYIOJIOOMS; UHTEPECOM K
pa3nuyHbiM  cdepaMm  MpPO(EeCcCHOHATBHOM  JESATeNbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MareéMaTHYeCcKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEUIEHUU PAKTUYECKUX 337a4 MaTeMaTH4e€CKOW HAIPaBIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MMOHUMAHUEM BIIUSHHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0acTu OKpy’Karolllell cpeabl, IJIaHUPOBAHMUS TOCTYNIKOB W OLEHKH UX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

Cc(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKH M  OOIIECTBEHHOW MPAaKTUKH, MOHUMAHUEM
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOM KyJIbTYpOMl KaK CpEeICTBOM IIO3HAHUS MHpA;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NpOYeccos oobyuarowuxca (oceoenue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHONICHHH MEXIY MOHATHAMH; (OPMYIUPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOpMyTUpOBATH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPANUTEIbHBIE W OTPHUIATEIBbHBIC, CIWHWUYHBIC, YAaCTHBIE W OOIINeE;
YCIIOBHEIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX M
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEp)KJAEHUHN (MPSIMBIE U OT MPOTHUBHOIO), BHICTPAUBATh APT'yMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJB30BaTh BOMPOCHI KAK MCCIEIOBATEIbLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHWIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
O0BEKTa, SBJICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e  CaMOCTOATEJILHO (POopMyIUpPOBaTH 000OIIEHUS U BBIBOJIBI MO PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIICHMUIA;

e TMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIMIO U3  HUCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaAEKHOCTh uHbOpMaIIH 1o CaMOCTOSITEIHHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oomenue:



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSMH M LIENISIMU OOIIEHHUS; SICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pELICHUS 33/1a4d, KOMMEHTHPOBATh MMOJYy4YECHHBIA pE3yJIbTar;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
poOJIeMBI, PEelIaeMoi 3aa4H, BEICKA3bIBATh MJICH, HAIICJIEHHbBIC Ha MMOUCK
pEIIEHUsI; COMOCTaBJISITh CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTUX
YYaCTHUKOB JUAJOra, OOHapyXKMBaThb pPa3jIMyue W CXOJICTBO MO3ULHUN; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
NpEICTaBIIATh  pe3yJbTaThl  peLIeHUs  3a7auyd,  DKCIEPUMEHTAa,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmat
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
VHAVBUAYAJILHOW paOOThI TP PEIEHUH YYe€OHBIX 3aja4; IPUHUMATh LENb
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboTBhI, pacpeessiTh BUABI padO0T, AOrOBAPUBATHLCS, OOCYXKAATH IPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPYNIOBBIX (hopMax pabOThl (00CYxkaeHUsI, 0OMEH MHEH Ui,
«MO3TOBBI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacThb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvnuvie  pecynamuenwvie  Oeiicmeus, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmsi:
COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 pEIIeHus ¢

y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ YYETOM HOBOM MHGpOpMALIHH.
CaMOKOHTPOJIBb:

BJIQJICTh HaBBIKAMU T[IO3HABaTEJIbHOW pedIeKCMu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJSL —mpolecca |
pe3yibTara pelueHus MaTeMaTUYeCKOM 3a/1a4uH;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTH HA OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMICHHBIX OIMNOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHSITH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

Yurtath ¥ CTPOUTDH TAOIHIIBI U JTUATPAMMBEI.

OnepupoBaTh  MOHATUSIMHU:  CcpeAHee  apuMeTHdYecKkoe,  MeIuaHa,
HauOoJbIIIee, HANMEHbBITIEE 3HAUCHHNE, pa3MaX MACCHBA YUCIIOBBIX JTAHHBIX.

OnepupoBaTh MOHATUSMU: CIYHYalHBIA SKCHEPUMEHT (OMbBIT) U CIIydailHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM MCXOJ) CIIy4allHOTO OIIbITa;
HAXOJUTh BEPOSITHOCTU B OMbBITAX C PABHOBO3MOXKHBIMH CIIYHalHBIMU COOBITHSIMH,
HAaXOAUTh W CPAaBHUBATH BEPOSITHOCTH COOBITHM B HU3YYEHHBIX CIy4alHBIX
JKCIIEPUMEHTAX.

Haxomute u ¢opMynupoBaTh COOBITHS: TIepecedeHue U OO0bEIUHEHHE
JAHHBIX  COOBITUH,  COOBITHE, MPOTHUBOIMOJOXKHOE JIAHHOMY  COOBITHIO;
MOJIL30BaThC TUarpaMmamMu Oisepa U GopMyJioi CI0KEHUS BEPOSITHOCTEU TpH
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSIMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIEC COOBITHS;
HaXOJIUTh BEPOSITHOCTU C IMOMOIIbIO MpaBWJia YMHOXKEHHS, C MOMOIIbIO JEpeBa
CIIy4allHOTO OIIBITA.

[TpumeHsaTh KOMOMHATOPHOE TTPABIIIO YMHOXKEHUS MPU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSITUSMH: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpPUs
UCIIBITAHWM, yCHeX U HeyJaya; HaxOJWTh BEPOSTHOCTH COOBITUM B CEpUH
HE3aBUCUMBIX MCTBITAHUN JI0 TIEPBOTO YCIeXa; HAXOIUTh BEPOATHOCTH COOBITHIA B
CepUH UCHbITaHUN bepHyIuun.

OnepupoBaTh  MOHATUSIMH:  CIy4yaliHas  BEJIMUMHA,  paclpeiesieHue
BEPOSTHOCTEH, AUarpaMmma pacrpeIeiacHus.

11 KIIACC

CpaBHUBaTh  BEpPOSATHOCTM  3HAYCHUM  CIIyYaWHOW  BEJIIMYUHBI  TIO
PaCIIPEICIICHUIO UM C IIOMOILBIO THarpaMM.

OnepupoBaTh NOHATHEM MAaTEMATUUYECKOTO OXKUIAHUS; TPUBOJUTH PUMEPHI,
KaK TMPUMEHAECTCS MATEMATHYECKOE OXKUJAHUE CIYyYallHOM BEJIIMYMHBI HAXOJUTh
MAaTEMaTHYECKOE OXKUIAHUE 110 JTaHHOMY PacCIpeaeIICHHUIO.

NwmeTs nipencraBiieHre 0 3aKOHE OOJIBIINX YHCET.

HNmeTp npecTaBieHre 0 HOPMaIbHOM PaCIpEACICHUN.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TEM nudpoBbIe
Ne i/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
IIpencraBieHne JaHHBIX U O CATENbHAS bubmmoreka LIOK
1 4
CTaTHUCTHKA https://m.edsoo.ru/eQb7b0fl
CnyyaliHbIe O ciiydaiinblie co0 ,
) oo passosomononn 3 ) BuGanorera LOK
p https://m.edsoo.ru/e0b7b0f1l
AJIEMEHTAPHBIMH HCXOJIaMHU
3 Onepanuu Haji COOBITUSMH, CJIOKCHHUE 3 bu6moreka [JOK
BEpOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, IEPEBO
4 CIIy4aitHOTO OmbITa, (OpMyJIa MOJTHOM 6 bubmorexa [JOK
i » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIA
bubmioreka [IOK
5 4
ITIEMEHTI KOMOHHATOPHKH https://m.edsoo.ru/eQb7b0fl
6 Cepuu nociaea0BaTeIbHbIX UCIILITAHNI 3 1 bubmorexa HOK
P A https://m.edsoo.ru/eQb7b0fl
7 Crny4alHble BEIUUYUHBI U PACHPEIEICHUS 6 bubmrorexa ITOK
y paciipen https://m.edsoo.ru/e0b7b0f1
b K
8 O060011IeHrE U CUCTEMATH3AINAS 3HAHUI 5 2 ht?fgzlr%?:;(;gr(: 1e0b7h0fL
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 MartemaTH4ecKoe OKUJaHUEe CITydaiiHOM 4 bubmmoreka [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
5 Jucnepcus v CTaHIapTHOE OTKJIOHEHHE 4 1 bubmuotexa IIOK
CIIy4allHOW BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [JOK
3 3 0 3 1
AKOH DOJBIIHX HHEC https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE CiTy4aiiHbIC BEIUMYHUHBI 5 bu6morexa [IOK
(pactipeneneHus) https://m.edsoo.ru/5fhc5dcl
but6moreka [JOK
H 2 1
> OPMAJIBIOE pactipeaenciii https://m.edsoo.ru/5fbc5dcl
[ToBTOpEHUE, 00OOIICHHE 1 bu6mmoreka [JOK
6 . 19 2
cucTeMaTU3alus 3HaHuU https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBienune faHHBIX C 1 bubmioreka [IOK
MTOMOIIBIO TAOJHI] U TUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmeTtraeckoe,
MeauaHa, HanOoJbIIee U
2 HauMeEHBIIIee 3HAYEHU, pPa3Max 1 bubmiorexa TOK
P ’ https://m.edsoo.ru/dd00738d
JUCIIePCHS, CTAaHAAPTHOE
OTKJIOHCHU € YHCIIOBBIX HA0OPOB
Cpennee apudmeTraeckoe,
MenuaHa, HanOoJblee U
3 HauMeEHBIIIee 3HAYEHU, pPa3Max 1 buGmrorexa ITOK
b ’ https://m.eds00.ru/98645f6c
TUCTIEPCHS], CTAHAAPTHOE
OTKJIOHEHU € YHCIIOBBIX HA0OPOB
Cpennee apudmeTraeckoe,
MeauaHa, HauboJIbIIee U
4 HaVuMEHbIIIEe 3HAUECHHUS, pa3Max 1 bubmrorexa ITOK
P ’ https://m.eds00.ru/7¢9033a8
JTUCIIEPCHS, CTAHIapTHOE
OTKJIOHCHU € YHCIIOBBIX HA0OPOB
CrnydaifHbIe KCIIEPHUM CHTBI
. bu6mmorexa IIOK
) (OTBITHI) M CIyYailHbIE COOBITHS. 1
https://m.edso0.ru/347c¢1b78
DneMeHTapHbIe COOBITHS (MCXOIbI)
6 BeposiTHOCTE clIy4aliHOr0 COOBITHS 1 bubmorexa HOK
p yi ' https://m.edsoo.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposiTHOCTH COOBITHIA B OTIBITaX C
PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMH COOBITHSIMU

BeposTHOCTD Cly4aitHOTO COOBITHSI.

bu6moreka [JOK

! ITpaktuueckas pabora https://m.edsoo.ru/5e8fa94a
Omnepaunu HaL COOBITUSMHU:

3 nepecevyeHne, 00beIMHEHNE bubmioreka [IOK
COOBITUH, POTHUBOIIOJIOKHbIE https://m.edsoo.ru/221c622b
coOpITUsA. J{narpamMmsl Ditnepa
Omnepanuu HaJl COOBITUSMU:

9 nepecevyeHre, o0beTuHeHN e bubmuorexa [IOK
COOBITHH, POTHBOMOJIOKHBIC https://m.edsoo.ru/cc10cle2
coOwITUA. J{uarpamMmMel Ditnepa

10 ®dopmyIa cI0XKEHUS BEpOATHOCTEN bu6mmorexa [IOK

https://m.eds00.ru/3057365d
VYcnoBHas BEpOSTHOCTb.
11 YMHOXEHNe BepoaTHOCTEN. JlepeBo butmmorexa [IOK
. https://m.edso00.ru/9a408d25
CIly4aifHOT0 3KCIIEpUMEHTa
VYcnoBHas BEpOSITHOCTb.
12 YMmHoxeHue BeposiTHocTeil. [lepeBo brbamorexa [IOK
. https://m.edsoo.ru/ble76d3a
CIIy4ailHOr0 3KCIIEpUMEHTA
YcioBHas BEpOATHOCTbD.
13 YMHOXKEHHE BepossTHOCTEH. JlepeBo bubmorexa [JOK
. https://m.edsoo.ru/47fb6b11
CIly4aifHOTO SKCIIEpUMEHTa

14 @®opMyia MOITHONW BEPOSATHOCTH butmmorexa [IOK

https://m.edso00.ru/15941bec

15 dopmyIa MoIHON BEPOSTHOCTH brtmmorexa [IOK

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opMyia MOIHONW BEPOATHOCTH. bubmuorexa LIOK
HezaBucumelie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmmorexa LIOK
17 Konrposbias pabora https://m.edsogru/29dc6cb9
18 Kom6unaropHoe npaBuio bubmorexa [IOK
YMHOXKEHUS https://m.eds00.ru/2270cf70
bubmotexa [JOK
19 [TepecTaHoBKHM U (hakTOpHAIT https://m.edsoch ru/d58ce6d1
. bubmmorexa [IOK
20 Hueno coseranit https://m.edsogru/7904dfbo
21 Tpeyronpnuk [Tackansa. ®opmyina bubmuorexa LIOK
6unoma HproToHa https://m.edsoo.ru/fa47998f
BuHapHbIil crydaliHbIN ONBIT
UCTBITAaHUE), YCIIeX U Heylaya.
22 ;e3aBHCI/IMb)1,eyHCHLITaHI/IZH Cepus bubmmorexa [JOK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX HCIBITAHUH J10
MEepBOro ycrexa
93 Cepust HE3aBUCHUMBIX UCIIBITAHUN bubmotexa [JOK
bepnynmmn https://m.edso00.ru/e9572a68
Cepust HE3aBUCHMBIX U CITBITAHUN.
24 [IpakTrueckas pabota ¢ bubmuorexa [JOK
MCIIOJIb30BaHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4a15al4
TaOIHI]
. bubmotexa [JOK
25 CyHaifHias BeTIHiA https://m.edsogru/639be9aa
26 Pacnipenenenve BeposSTHOCTEH. bubmmorexa [IOK
Jnarpamma pacripeneneHus https://m.edsoo.ru/6dc7ff39
27 CymMma 1 mpousBesieHue bu6mmoreka [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIIy4aiiHBIX BETUIMH https://m.edsoo.ru/51b7ed5f
98 CyMMma 1 mpou3sBeicHue 1 bubmmoreka [IOK
CIIy4ailHbIX BEJTUYMH https://m.edsoo.ru/c2757cc3
II e acnpeneiaeHu, B TO
29| mene reowerpwaccroen . BuGmorexa LIOK
P https://m.edso0.ru/91e08061
OMHOMHAIILHOE
IIpumMepsl pacnpeneicHu, B TOM
30 qI/II)cne rpeonfe I/II)‘ISCKOC i 1 bubmrorexa ITOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
[ToBTOpeHue, o6o0LIIeHNE 1 bubmuoreka LIOK
31 . 1
CHCTEMAaTH3allNs 3HAHUI https://m.edsoo.ru/0f4d3cd7
39 [ToBTOpEHUE, 0000IICHHE U 1 bubmuorexa [IOK
cUCTEMAaTHU3allU 3HAHUH https://m.edsoo.ru/e0la3dc4
bu6mmoreka [JOK
33 n §) 1
TOroBas KOHTPOJIbHAA paboTa https://m.edsoo.ru/a985ae79
34 [ToBTOpEHue, 0600IICHHE U 1 bu6moreka [JOK
CHUCTEMAaTHU3allUs 3HAHUU https://m.edsoo.ru/lddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[ToBTOpEeHue, 0600IICHNE,
cHUCTeMaTH3aIis 3HaAHUMH.
N bu6mmoreka [JOK
1 CrnydaifHbI€ OTBITHI U BEPOSTHOCTH 1
. . https://m.edsoo.ru/430d330a
ciy4aitHbeIX coObITHi. Cepun
HE3aBUCHUMBIX MCIIBITAHUH
[ToBTOpenue, 0600mIIeHNHE,
CHCTEMaTH3allHs 3HAHUH.
9 Crvaiinie o CDOATHOC 1 bu6mmoreka [JOK
Jy4alHBIE ONBITH M BEPOSTHOCTH
Y N . p https://m.edsoo.ru/a573a292
ciy4aiHbeIx coObITHil. Cepun
HE3aBHUCHMBIX U CIIBITAHHUI
[ToBTOpeHue, 0600IICHNHE,
cUCTeMaTH3aIis 3HAHUM.
. bubmotexa [JOK
3 Crny4aiiHbl€ OIBITHI U BEPOSTHOCTH 1
. . https://m.edsoo.ru/07a5e861
ciy4aitHbeIx coObITHil. Cepun
HE3aBUCHUMBIX MCITBITAHUH
[ToBTOpenue, 0600IeHNHE,
CHCTEMAaTH3allis 3HAHUH.
4 Cray4JaliHbIe OIBITEI M BEPOSITHOCTH 1 bubmorexa TIOK
v . . p https://m.edsoo.ru/32bc29bf
ciydailHbIX coObITuil. Cepun
HE3aBHUCHMEIX U CIIBITAHHI
[TpumepsI IprMeEH eHUS
bubmioreka [IOK
5 MaTEeMaTHYECKOI'0 OKUIAHUSI 1

(crpaxoBaHue, JOTEpES)

https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MaremaTtndueckoe OXHJIAHUC CYMMBI

bu6mmoreka [JOK

6
CIIy4aiiHbIX BEJTUIMH https://m.edsoo.ru/0adefe9e
MaremMaTuueckoe OXKUIaHue
7 TeOMETPUIECKOTO U bubmorexa [OK
P . https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacHpeeeHUH
MaremMaTudeckoe OKUIaHUE
8 TeOMETPUYECKOr0 U bubmorexa TIOK
P . https://m.edsoo.ru/17b0e769
OMHOMMAJILHOTO pacipeieeHui
9 Jucnepcus u crangapTHOE bubmmorexa [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76
Hucnepcus v ctTangapTHOE bubmuotexa [JOK
10
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6
11 Jucnepcuu reoMeTpuueckKoro u bubmorexa [IOK
OMHOMMAJILHOTO pacipeeaeHus https://m.edsoo.ru/4b5a495e
[IpakTueckas pabota c
12 HUCIOJIL30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
TaOJIHIL
13 3aKkoH OOJIBIIMX YHCEL. bu6moreka [JOK
Br160opouHBIit MeTO HCCTenoBaHUN https://m.edsoo.ru/94ddc34a
14 3akoH OOJBIINX YHCEIL. bubmmorexa [IOK
Br16opounbIii METO U CCIIEOBAHUIM https://m.edsoo.ru/cf23b369
[TpakTryeckas paboTa ¢
15 HCIOJIb30BaHUEM DIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6¢c1d11a6
Ta0JIHII
bu6mmoreka [JOK
16 Hrorosas koHTpoianHas padora
TOroBas KOHTPOJIRHA paboT https://m.edso0.ru/7e379f8f
17 [Ipumeps! HenpepbIBHBIX bubmmorexa [IOK

Cily4aiHbIX Benn4uH. OyHKIMA

https://m.edsoo.ru/9f5b423d



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

IUIOTHOCTH PACHPEACICHUS.
PaBHOMEpHOE pacnipeneneHue u ero
CBOICTBa

[Ipumepsl HEMPEPBIBHBIX
CIy4yalHbIX BeJIMYUH. OyHKIUA

bu6mmoreka [JOK

18 IUIOTHOCTH PacIpe/ieIcHuUs.
pacip https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeeseHue U ero
CBOICTBA
3agaun, TpUBOIAIIUE K
19 HOPMAJIbHOMY PaCIIpECIICHHUIO. bubmmoreka LIOK
@OyHKLKS NIOTHOCTU U CBOHCTBA https://m.eds00.ru/97¢19f59
HOPMAJILHOT'O pacrpeneneHus
[IpakTyeckas pabota ¢
bu6moreka [JOK
20 HCIIOJIb30BAHUEM AJICKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
Ta0IUL
[ToBTOpEeHue, 0600IICHNE 1
21 CHUCTEMAaTHU3allUs 3HAHUHU bubmorexa HOK
’ https://m.edso00.ru/72953f4c
OnwmcatenbHas CTaTUCTUKA
IToBTOpEenue, 0600MIEHNE U
22 CI/ICTel\faTI/ISaHI/I}I 3HAHUH brbmorexa [OK
' https://m.edsoo.ru/b699ad0c
OnucarenbHask CTATUCTHKA
[ToBTOpenue, 0600IIeHHE U
93 cucteMatu3aiys 3HaHui. OMbBITHI C bu6mmoreka [JOK
PaBHOBO3MOXKHBIMU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMU COOBITUSIMHU
[ToBTOpEHue, 0606IICHUE U
24 cucteMatu3anys 3HaHui. OIBITH C bubmoteka [JOK

PaBHOBO3MOXXHBIMHU
QJICMCHTApHBIMHU COOBITHSAMU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

25

[ToBTOpEHue, 06001IeHHE U
cucTeMaTHu3alusa 3HaHUN.
Beruucnenue BeposiTHOCTEN
COOBITHH C TpUMEHEHHEM QOpPMYIT U
rpadu4ecKuX METOI0B
(xoopauHaTHas psimasi, 1EpeEBO,
nuarpamma Oitiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/272910f5

26

[ToBTOpEHUE, 0000IICHHE U
cHCTeMaTH3alus 3HaHUH.
Brrunciienne BeposiTHOCTEN
COOBITHI C TPUMEHEHHEM (HOPMYJI U
rpadu4ecKiux MeTO10B
(koopauHaTHAs MpsMasi, 1€PEBO,
nuarpamma Jitiepa)

bu6munoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEHue, 06001ICHNE U
CHUCTEMaTU3allisl 3HAHUM.
Beruucnenue BeposiTHOCTEN
COOBITHH ¢ TpUMEHeHHeM (popMyI1 1
rpau4ecKiux MeTO10B
(xoopauHaTHas psiMasi, 1epeBo,
nuarpamma Oiliiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/5964f277

28

[ToBTOpEHUE, 0000IICHHE U
cHCTeMaTH3alus 3HaHUH.
Brrunciienne BeposiTHOCTEN
COOBITHI C TPUMEHEHHEM (HOPMYJI U
rpaguUecKux METOI0B
(koopauHaTHAs MpsMasi, 1€PEBO,
nuarpamMma Jitiepa)

bu6nmunoreka [JOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpeHue, 0600IICHHE U

bu6mmoreka [JOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

cUCTEMATHU3ALIMI 3HAHUH.
Cny4aiiHple BETMYMHbBI U
pacnpeaenenus

https://m.edsoo.ru/00b2efb3

[ToBTOpEeHue, 0600IICHHE U

30 CUCTEMAaTH3alIs 3HAHUM. 1 bubmotexa [JOK
Crny4aiiHble BETUYUHBI U https://m.edsoo.ru/lcc2df8f
pacripeneneHus
[ToBTOpEHue, 0600IIeHHE U

31 cHUCTEMaTHh3aIus 3HaHUM. 1 bu6moreka [JOK
MaremMaTuueckoe OXKUIaHUE https://m.edsoo.ru/aeal298c
CIIy4YaiiHOW BEIUYUHBI
[ToBTOpEHUE, 0000IICHHE U

39 cUCTeMaTHh3allus 3HaHUH. 1 bubmoteka IJOK
MaremMaTuueckoe OXKUIaHue https://m.edsoo.ru/640a8ebf
ClIy4alHOU BEIMYHNHBI

bu6mmoreka [JOK

33 Hrorosas koHTpoLHAA padoTa 1 https://m.edso00.ru/0fd6d597

34 [ToBTOpenue, o6o0IIeHNE U 1 bubmmorexa [IOK
CHCTEMaTH3aIus 3HAaHUN https://m.eds00.ru/5006273e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM NPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThl 0CBOEHNS] OCHOBHOI
NpoBepsIeMOro N
o0pa3oBaTeJIbHOI NPOrpamMMbl CpeAHero oo1ero oopazoBaHust
pe3yabrara
6 Teopust BeposTHOCTEH U CTaTHCTHKA
6.1 Yurtath U CTPOUTH TAOJIHIIBI U AT PAMMBI
OnepupoBaTh NOHATUAMU: CpelHee apu(METHYecKoe, MeauaHa,
6.2 HauOonbllee, HAWMMEHbIIEe 3HAYCHHE, pa3Max MaccuBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATHSAMH: CIIy4alHBIA  SKCHEPUMEHT (OIBIT) U
cllydailHOe COOBITHE, JJIEMEHTapHOE COOBITHE (PIEMEHTApPHBIA HCXON)
6.3 Cly4yallHOrO  OmbITa;  HAXOAUTb  BEPOATHOCTH B  ONbITaX C
PaBHOBO3MOXKHBIMHU CITyYailHBIMH COOBITHUSIMU, HAXOAUTh U CPaBHUBATH
BEPOSITHOCTU COOBITUN B M3YUYEHHBIX CITy4YailHBIX SKCIIEPHUMEHTaxX
Haxomute u ¢GopmMynmupoBath COOBITHS: TEpeceYeHHe U OO0bEeTUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' MOJb30BaThCS  AMarpaMmamu  Oiigepa U HopMysnoil  cioxeHHus
BEPOSITHOCTEH IpU peleHnH 3a/1a4
OnepupoBaTh MOHATUSAMHU: YCIOBHAas BEPOSITHOCTb, HE3aBUCHUMBIE
6.5 COOBITUS; HaXOJUTh BEPOATHOCTU C MOMOIIBIO MpaBUjIa YMHOXKEHHS, C
MIOMOILBIO JIEPEBA CIyYalHOIO OMbITA
6.6 [IpuMeHsITH KOMOMHATOPHOE MPABUIIO0 YMHOXKEHUSI IIPH PELIEHUH 33124
OnepupoBaTh NOHATHUAMU: UCHBITAHUE, HE3ABUCUMbBIE HCIIBITAHUS, CEPUS
6.7 UCIBITAHUM, yCIIeX U HeyJaua; HaXOJUTh BEPOSITHOCTU COOBITHM B cepuu
' HE3aBUCHMBIX HCIBITAHUN J10 MEPBOro yclexa, HaXOAUTh BEPOSTHOCTH
COOBITHI B CEpHH HCIIbITAaHUN bepHymm
6.8 OnepupoBaTh NOHATHAMU: CiIydallHas BEIMYMHA, PpACIpEACICHUE

BEPOSITHOCTEH, AMarpaMMa pacipeiesIeHus

11 KUIACC




Kon

IIpoBepsiemMble peaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM

NpoBEPsIEMOr0 .
o0pa3oBaTe/IbHOI POrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTrara
5 Teopust BEposITHOCTEH U CTaTUCTHKA
£ 1 CpaBHUBaTh BEpPOSTHOCTUM 3HAYECHHH CIIydalHOM BEJIMYUHBI 1O
' pacnpeneneHrIo WM C TTOMOIIBIO IHarpaMm
OnepupoBaTh TMOHATHEM MAaTEeMaTHYECKOTO OXKUIAHUS, TPUBOAHUTH
£ 5 OpUMEpPbl  TOTO, Kak TPUMEHSETCS MaTEeMaTHYECKOe  OXHUIaHUE
' CIIyJallHOM BEJIMYMHBI, HAXOAWTh MATEMAaTHYECKOE OXXUJAHUE TI0
JAHHOMY pacripeiesieHuIo
5.3 HMeTh peicTaBiIeHHE O 3aKOHE OOJIBIINX YHCEIT
54 HNmeTs npeacTaBiieHHE 0 HOPMAJIBHOM PaCIpeneIICHUN




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIIACC
IIpoBepsieMblii 2JIeMEHT COEePKAHUS
Kon
6 Teopus BEpOATHOCTEN U CTATUCTHUKA
[IpencraBnenne JOaHHBIX C ToMombl0 Tabmun wu  auarpamm. Cpennee
6.1 apumMeTHiecKoe, MeauaHa, HauOoJbpIlllee W HAWMMEHbIIEe 3HAYEHUs, pa3Max,
JTUCHEPCHS U CTAHIAPTHOE OTKJIOHEHUE YUCIIOBBIX HA0OPOB
CnyualiHple SKCIEpUMEHTHI (OMBITBI) M CIy4ailHble COOBITHS. DIeMEHTapHbIE
coObrtst (ucxonbl). BeposiTHOCTh cimydaitHOro coObiTHsl. bBaM30ocTh 9acToThl U
6.2 BEPOATHOCTU COOBITUIN. Ciy4ailHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObrTusiMu.  BeposiTHocTH  cOOBITUH B OMBITaX C  PaBHOBO3MOKHBIMH
AIIEMEHTAPHBIMHU COOBITHSIMU
6.3 Onepanu HaJx COOBITHSIMU: TIepecedyeHue, OOBbEeTUHEHUE, MPOTHUBOMOJIOKHBIE
' coOwITuA. J{narpamMmel Ditnepa. @opmMyiia cIokKeHHs BEPOSATHOCTEN
6.4 VYcnoBHass BEpOATHOCTb. YMHOXKEHHE BeposiTHOCTEH. [lepeBo  ciydalHOro
' akcriepuMenTa. @opMysa MmoJHON BEpoATHOCTH. HezaBucuMBbIe COOBITHS
65 KomOunaTopHoe mnpaBmwio ymHOXeHHs. IlepecranoBku wu (dakrtopuan. Yucio
' coueranuii. Tpeyrompuuk [Tackans. ®opmyna bunoma HeroToHa
bunapHbiil ciaydailHbI ONBIT (MCHBITAaHUE), yclnex W Heyaada. HesaBucumeble
6.6 ucneltTanus. Cepusi He3aBUCHMMBIX MCHBITAaHUN 10 mnepeoro ycnexa. Cepus
HE3aBUCHMBIX UCIbITaHUN bepHyun
6.7 Crnyuaiinas BennunHa. Pacnipenenenue BeposTHocTed. JluarpaMma pacrpeesIeHus.
' [Ipumeps! pactipeneneHuii, B TOM YUCIIE TEOMETPUUECKOE U OMHOMHUATIBHOE
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopurs BEpOATHOCTEN U CTATUCTHUKA
5.1 YucrnoBble XapaKTEPUCTHKU CIyYalHBIX BEJIWYWH: MAaTEMAaTHUYECKOE OXHUIaHUE,




JUCHEPCHs U CTaHJAPTHOE OTKJIOHeHHWE. [Ipumepsl npuMeHeHUs] MaTeMaTUYeCKOro
OKMJAHUS, B TOM YHUCJE B 3a/Jayax W3 MOBCEAHEBHOM *Xu3HH. MaTemaTrudeckoe
OKHJIaHWE OMHAPHOW CIy4alHOW BEJIWYMHBIL. MaTeMaTH4EeCKOe OXKHUIAHHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnyeckoe OKUIAHUE U AUCIEPCUS] TEOMETPUUYECKOTO

¥ OMHOMMAJILHOTO pacipeesieHuit

3akoH OONBIIUX YHCEN U €ro poiib B HayKe, MpHpojae U obmiecTBe. BbiOOpouHbIit

5.2

METOJ UCCIIEN0BAHUMI

IIpumepsl  HempepbIBHBIX — ClIydalHbIX BenuuuH. lloHstne o moTtHOCTH
5.3 pacripeneneHus. 3agauu, IpUBOIAIINE K HOPMaJIbHOMY pactipeneneHuto. [lonsatue o

HOPMaJIbHOM pacCIIpCACIICHUN




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpedOBaHMS

IIpoBepsiembie TPeGOBaHUS K NMPeIMETHBIM Pe3yJibTaTaM 0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl CpeHero o01ero
oOpazoBaHmusi

Bnagenue wMeromamMu JI0Ka3aTenbCTB, AalTOPHUTMAaMHU pEIICHUsS 3a7ad;
yMeHre (QOpMYyIUPOBAaTh W ONEPUPOBATH TMOHSATHSAMH: ONpEIeIICHuE,
aKcMoMa, TeopeMa, CIEJICTBUE, CBOHCTBO, NpPH3HAK, J[0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYITUPOBKH;, MPUMEHSTh UX; YMeHHE (HOpMyIHpoBaTh
oOpaTHOE M TPOTHBOIOJIOXHOE YTBEP)KICHHE, MPUBOAMUTH IMPHUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOI MaTeMaTHYECKOW  WHIYKIIHH;
MPOBOJUTH JTOKA3aTEIbHBIC PACCYXJICHHsS MPH PELICHUH 3ajad, Ol[CHUBATh
JOTMYECKYI0  TMPAaBWIBHOCTh  PACCYXJICHHWH, yMEHHE  OIEpUPOBAThH
MOHSATHSMHU: MHOXKECTBO, MOJIMHOXECTBO, OIEPAlUU HaJ MHOXECTBAMH,
YMEHHUE UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar JJIsi OIMCaHHsI
peanbHBIX MPOLECCOB M SBJCHUI U MPH PELICHUH 3alla4, B TOM YHUCIIE U3
APYruX Y4eOHBIX IMPEIMETOB; YMEHHE OICPUPOBATh MOHATUAMH: rpad,
CBsI3HBIN rpad, nepeBo, LUK, rpad Ha MIOCKOCTH; YMCHHE 3a/1aBaTh U
OMUCHIBaTh Tpadbl pa3IMYHBIMU CHOCOOAMH, HMCIOJB30BaTh Trpadbl MpU
peleHuu 3a1a4

YMeHue OnepupoBaTh MOHATUSAMH: HATYpaJIbHOE YHCIO, IIEJI0€ YHCIIO,
CTCIICHb C ICJIBIM I10Ka3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHBb C
padOHAJILHBIM ITOKAa3aTeCJICM, CTCIICHL C I[eﬁCTBHTCJIBHBIM II0Ka3aTciieM,
HOFaqu)M quciia, CHHYC, KOCHMHYC UM TaHI'CHC IIPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK II0 MOAYJII, palluOHAJbHOC YHCIIO, HUPpaluOHAJIBHOEC YHUCIIO,
MHOXCCTBA HATYpPaJIbHBIX, I ECJIbIX, pallUOHAJIIbHBIX, I[CflCTBHTGJIbHBIX YUCCII,
YMCHHUE HCIIOJIb30BATL IIPU3HAKHU JCIUMOCTH, HauMEHb NN 06H.IPII>1
JEenUTeb W HauMeHbllee ofliee KpaTHoe, ainroputM EBkimpga npu
peuieHur 3aaa4; 3HAKOMCTBO C PAa3JIMUHBIMU MO3UIUMOHHBIMU CHCTEMAaMMU
CHHCJICHHA, YMCHHEC BBIIIOJHATL BBIYUCICHUC 3HAa4YECHUN U HpeO6pa3OBaHI/IH
BBIPAKEHUU CO CTEMEHSAMH M Jjorapupmamu, mnpeodpa3oBaHusi APOOHO-
paurOHAJIBHBIX BBIpa)KeHI/Iﬁ; YMCHUC OIICpUPOBATH IIOHATUAMMU:
MOCJIEJIOBATEIbHOCTh, aphU(MeTHdYecKas MpOrpeccusi, TeoMeTpruIecKast
nporpeccusi, OECKOHEYHO YOBIBalOmasi TIe€OMETpUYecKas IPOrPEcCus;
YMEHHE 3aJaBaTh IIOCJIEAOBAaTEIbHOCTH, B TOM YHCIE C TIOMOIIBIO
PEKYpPPEHTHBIX (DOpMYyT; YMEHHE ONMEepHpOBATH MOHATHSIMU: KOMILIEKCHOE
qucio, COHpﬁI)KéHHBIG KOMIIJICKCHBIC 4YHClIa, MOAYJb HW AapPrymMceHT
KOMIUIEKCHOTO  4ucia,  ¢GopMa  3alucd  KOMIUIGKCHBIX — YHCElN
(reoMeTpuueckas, TpUTOHOMETpUYecKass u anrebpamueckas); yMeTh
MPOM3BOANTH apuPMeTHdecKue ISHCTBUS C KOMILICKCHBIMU YHCJIAMH,




MPUBOAUTH TPUMEPHI KCIOIB30BAHUS KOMIIJIEKCHBIX YHCEI;, OMEepHUPOBATh
MOHATUSMHU:  MaTpuua 2x2 u  3x3, onpeaeiauTedb  MaTpUIIbI,
r€OMETPUYECKUM CMBICI ONPEACIIUTEIIS

YMeHue onepupoBaTh IOHATHSAMH: pPAaLMOHAIBHBIE, WPPALMOHAIIBHEIE,
MOKa3aTelbHbIe, CTENEHHble, JorapuMUUecKue, TPUTOHOMETPHUECKUE
YPaBHEHMS U HEPABEHCTBA, MX CHUCTEMBI; YMEHUE ONEPUPOBATH MOHITHSIMMU:
TOXIECTBO, TOXIECTBEHHOE INpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypaBHEHUH W HEPABEHCTB, pAaBHOCUJIBHOCTb YypPaBHEHUH,
HEPAaBEHCTB U CUCTEM; YMEHUE pellaTh yPaBHEHMS], HEPABEHCTBA U CUCTEMBI
C MOMOUIBI0 PA3IMYHBIX NMPUEMOB; pelIaTh YpPaBHEHHs, HEPAaBEHCTBA M
CUCTEMBI C TapaMeTpOM; IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
IUIL pellleHHs] MaTeMaTUYeCKHUX 3a/ad M 3a/Jad U3 pa3IMuHbIX objacrei
HayKU U PEAJIbHON KU3HU

YMeHHe OnepupoBaTh TMOHSATUSMHU: (DYHKIUSA, UYETHOCTh (QYHKIIHH,
MEPUOJANYHOCTh (YHKIIMH, OIPAHHMYEHHOCTh (YHKIIHMH, MOHOTOHHOCTB
byHKIMH, SKCTpeMyM (QYHKIHMH, HauOolbllee M HaUMEHbIee 3HAUYCHUS
GbyHKIMM Ha TPOMEXKYTKE, HEeNpepblBHAS (YHKIMS, aCUMITOTHI TI'paduka
¢byHKIMH, TIepBas U BTOpas Mpou3BoAgHAS (GYHKIMH, T€OMETPHUUYECKUN U
(U3MYECKUIT  CMBICII TPOM3BOJHOW, TIEPBOOOpa3Has, ONpeneaEHHbIN
WHTErpall; yMEHHE HaXOJUTh AaCUMNOTOTHI rpaduka (YHKIUU; yMEHUE
BBIYHCIIATH TPOU3BOAHBIC CYMMBI, ITPOU3BEECHUS, YACTHOTO U KOMIIO3HUIIHH
(byHKIMIA, HAXOIUTH ypaBHEHUE KacaTeNbHOU K rpaguKy GQyHKIINH; yMEHUE
HAXOJWUTh MPOU3BOTHBIC DIIEMEHTAPHBIX (DYHKIMN; YMEHHE HCIOJIH30BAThH
MPOM3BOAHYIO MJIi HCCIENOBaHUS (QYHKUWN, HAXOAUTh HAWOOJbINNE WU
HAaUMEHbBINIME 3HAYCHUS (QYHKIUN; CTPOUTh TpadUKd MHOTOWICHOB C
UCTIONB30BAaHMEM  alapara MaTEeMaTHYeCKOro aHajinu3a, MPUMEHSThH
MPOM3BOJHYIO JUISI HAXOXKACHHSI HAWIYUYIIETO PEIICHUS B NMPUKIAIHBIX, B
TOM YHCIIE COIHMAIBHO-YKOHOMHYECKUX U (DU3NYECKUX 3a]]a4ax; HAXOIUTh
IoMmaaM U 00bEMBI (PUTYp ¢ MOMOIIBI0 MHTErpajia; MPUBOJUTH MPUMEPHI
MaTEeMaTUYECKOr0 MOJEIMPOBAHUS C TOMOIIBI0 Au(depeHInaIbHbIX
YpaBHEHUM

YMeHue onepupoBaTh NOHATHIMU: Tpaduk (yHKIUH, oOpaTHass (QYHKIIMS,
KOMMO3UIMS (DYHKUMHA, JuHelHas QYHKUMs, KBaJapaTUyHas (QYHKIMS,
pauuoHanbHasg (QyHKOUS, cTeneHHas (YHKLUMS, TPUTOHOMETPUUYECKHE
¢byHKIMM, OOpaTHbIE TPUTOHOMETpPUUYECKUE (YHKLUHU, TOKa3aTelbHas U
norapumMuyeckas (QyHKUUH; YyMEHHE CTPOMTh TIpaduKd H3YyYCHHBIX
(GYHKLMIA, BBITOIHATH IpeoOpa3oBaHus IrpadukoB (QyHKIUHN, HCI0JIb30BATh
rpaduKy s U3Y4EHHsI IPOLECCOB M 3aBUCUMOCTEH, MpU PEeLIeHUH 3ajad
U3 JIpYyruX y4eOHBbIX NMPEIMETOBH 3aJad U3 peajbHOM KU3HU; BbIpaxaTb
¢dbopMynaMHu 3aBUCUMOCTH MEXKIY BEIMUYMHAMU; UCIOJIb30BAaTh CBOMCTBA U
rpaduku (QYHKIUN [UIsl pelIeHUs ypaBHEHHUH, HEpPaBEHCTB M 3a4ay C
napaMeTpaMy; H300pakaTb Ha KOOPAMHATHOW IIJIOCKOCTM MHO)KECTBA
PEILICHNI YpaBHEHUN, HEPABEHCTB U UX CUCTEM




VYMeHue pemarh TEKCTOBBIE 3a/Jayd pPa3HbIX THUIOB (B TOM 4YHUCJIE Ha
MPOIEHTHI, JOJMM W YacTH, HAa JABW)XEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 33Ja4d U3 OONAcTH YINpPaBIICHUS JUYHBIMA U CEMEHHBIMU
(¢buHaHCAMM); COCTaBIISATh BBIPAKEHHS, YpPABHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCJIOBUIO 3a/1a4M, MCCIEAOBAaTh IIOJYYEHHOE pEUICHUE U
OLICHHUBAaTh MPABJONOJO0OHOCTh pPE3yIbTaTOB;, YMEHUE MOJEIMPOBATH
peanpHbIE CHUTyallud Ha A3bIKE MATEMATUKH; COCTABJIATH BBIPAXKEHMS,
YPaBHEHHMSI, HEPABEHCTBA U UX CHUCTEMBI 10 YCJIOBHUIO 3aJ1aul, UCCIEA0BAThH
MOCTPOEHHBIE  MOJIENIM  C  HUCIOJb30BAaHMEM  ammapara  airedpsl,
WHTEPIIPETUPOBATH MMOJYYEHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh MOHATHUSAMHU: cpeiHee apudMeThyeckoe, MeAHaHa,
HauOosbIllee U HaMMEHbLIEe 3HAUYEHUs, pa3Max, JUCIEPCHsi, CTaHJIapTHOE
OTKJIOHEHHE YHUCIIOBOro Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETHPOBAThH
uHGOPMaLUIO, NPECTAaBIEHHYI0 B TabiaMLax, Ha JuarpamMMax, rpadukax,
OTPaKAIOLYI0 CBOMCTBA peajibHBbIX IPOLECCOB U SIBJICHUM; MPEACTABIATH
uH(pOpMALMI0O C IOMOILBIO TAabJMLl MW  JUMarpaMM; HMCCIEN0BaTh
CTaTUCTUYECKHUE JaHHbIE, B TOM 4HCJIE C INPUMEHEHHEM I'pauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; Ipa)UyecKu MCCIEA0BaTh COBMECTHBIE
HaOJII0JIEHNs] C TOMOLIbIO AMarpaMM pacceuBaHUs U JIMHEWHOM perpeccuu

YMeHune ornepupoBaTh NOHATHAMU: CIyYalHBIM ONBIT W CIy4YaillHOE
COOBITHE, BEPOSATHOCTh CIy4alHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C WCIOJb30BAHUEM TpaHUECKUX METOAOB; MPHUMEHSThH
GopMyIbI CIOKEHUST W YMHOXXEHUS BEpOSTHOCTEH, (Qopmyny MOTHON
BeposiTHOCTH, (popmyny bepHymnu, komOuHAaTOpHBIE (AKTHI U (OPMYIIBL;
OLICHUBAaTh BEPOATHOCTH pEaJbHBIX COOBITUH; yMEHHE ONepUpOBaThH
MOHATHAMU:  ClydailHass BeNUYMHA, pACIpPEACICHUE BEPOSITHOCTEH,
MaTeMaTU4YeCKOe OXKMJaHWEe, JUCIEepCUs U CTAaHJAPTHOE OTKIOHEHHE
CllydailHOW  BeNMYMHBI, (DYHKIMU  pacOopeneineHuss U IUIOTHOCTH
PaBHOMEPHOI0, MOKa3aTeIbHOIO U HOPMAJIBHOI'O paclpelieseHuil; yMeHne
HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeneNeHud Il pelieHus 3a]ad;
3HaKOMCTBO C IMOHSATHSMH: 3aKOH OOJBIIMX YHCEN, METOAbI BHIOOPOUHBIX
UCCIIEZIOBAHUI; YMEHHE MPUBOIUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOIBIINX
qyceql B MPUPOAHBIX U OOLIECTBEHHBIX SBICHUSX; YMEHHE OMNEpUpOBATh
MOHATUSMHU:  COYETaHHE, I[IepPEeCTaHOBKAa, YMCJIO COYETAaHUN, YHCIO
nepecTaHoBOK; OuHOM HBIOTOHA; yMEHHWE NPUMEHATh KOMOHMHATOpPHBIE
GbakThl ¥ paccyXKIeHUs [UIs pelleHus 3aaay; OICHHBATh BEPOSTHOCTU
pealbHBIX ~ COOBITUH;  COCTaBJISATh  BEPOSTHOCTHYIO  MOJAETb |
HMHTEPIPETUPOBATH MOJYYCHHBINA PE3yIbTaT

VYMmenne OIeprupoBaTh IIOHATUSAMMU. TOYKa, mpsamasd, IIJIOCKOCTB,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHWHA YIJIA, INIOCKUHA YroJl, ABYTpaHHBIN
YroJ, TPEXTPaHHBIN YroJj, CKpPEIIMBAIOIIMECs MpsAMbIE, MapaIEIbHOCTh U
MEPIICHAUKYJIIPHOCTD MPAMBIX U IUIOCKOCTEH, YrOJl MEXKY MPSIMBIMH, YIOJl
MEXAY INPSAMON U IIJIOCKOCTBIO, YTOJ MEXAY IIOCKOCTSIMH, PACCTOSHUE OT




TOYKHA A0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMHU, PACCTOSHUE MEXAY
IJIOCKOCTSIMU; YMEHHUE HCIIOJNb30BaTh IIPU PELICHUU 3a1a4 H3yYCHHbIC
(bakThl U TeopeMbl IUIAHUMETPHH, YMEHHUE OI[EHUBATh pa3Mepbl 0OBHEKTOB
OKPY’KaIOIIEro MHPA; CTPOMTH MATEMATUYECKUE MOJAEIA C IOMOLIBIO
FeOMETPUYECKUX TNOHATHUM M BEIMYMH, pEIIaTh CBSA3aHHBIE C HUMU
MPAKTUYECKUE 3a]1a4n
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YMeHue onepupoBaTh MOHATUSAMHU: IUIOUIanb (QUrypbl, 00BbEM (UTYpHI,
MHOTOTPaHHUK, TPaBUJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIDaHHHUKA,
KyO, mapajuienenunen, Npu3Ma, NOUpaMuiaa, ¢GUrypa U IOBEPXHOCTb
BpaleHus, UUWIUHAP, KOHYC, map, cdepa, miomanapb chepsl, MNIOMAIL
MOBEPXHOCTH MHpPaMUAbl, NpPU3MBI, KOHYyca, IMIMHIpa, 00BEM KyoOa,
IPSAMOYTOJIBHOTO —Mapalijiesienuiesna, HTUpaMHUIbl, MPU3MBbI, LHIMHIPA,
KOHycCa, Ilapa, pa3BEPTKa IOBEPXHOCTU, CEUEHUS KOHyCa W LWIMHIpa,
napajiesibHble OCH MM OCHOBAHMIO, CEYEHHWE Ilapa, IJIOCKOCTb,
Kacaromasicss cgepbl, LUIMHIpPA, KOHYCAa; YMEHHE CTPOUTh CEUYEHUE
MHOTOTPaHHHKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYPHl M TMOBEPXHOCTH
BpallleHUs, UX CEUYEHHUs, B TOM UHCJIE C MOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHE HIPUMEHATh CBOHMCTBA T'€OMETPUYECKHX (UTYp, CAMOCTOSITENHHO
(bopMyIMpOBaThH ONMpeNeNeHus] N3ydaeMbIX (UTyp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAX M IIpU3HAKaX TIEOMETPHUUECKUX (QUryp, OOOCHOBBIBATHIIN
ONpOBEprath MX; YyMEHHE MPOBOAUTH Kiaccudukauuio @uryp mno
pa3IUYHBIM TIpU3HAKaM, BBIOJHATh HEOOXOJUMBIE JIOTIOJHHUTEIbHBIC
MOCTPOEHUS
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YMeHune onepupoBaTh  MOHATHUSAMH:  JBHXKEHUE B  IPOCTPAHCTBE,
HapanneanHﬁ MNEepeHOC, CUMMCETPHUA Ha IJIOCKOCTH U B HNPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe MMOAOOMS, TMOMO0OHBIE (UTYpBI; yMEHUE
pacno3HaBaTh paBHBIE M TOAOOHBIE (UIYpBl, B TOM 4YHCIIE B MPHPOE,
HCKYCCTBC, apXUTCKTYPC; UCIIOJIBb30BATL T'COMETPUYCCKUEC OTHOUICHUSA IPU
pELICHUH 3a/1a4y; HAXOAWUTh TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ,
UIOINA/b, 00BEM) TIPH PEIICHUH 3a/1a4 U3 APYTHX YIEOHBIX MPEIMETOB U U3
peanbHOM JKU3HU; YMEHHUE BBIYHCISITh T€OMETPHUUECKUAE BEIMYMHBI (JUIMHA,
yrodi, IUIOIaab, 00bEM, IIIONMAb MOBEPXHOCTH), HCIOJIB3YS H3Y4YCHHBIC
GOpMyJBI M METOABI, B TOM YHUCJIC: IUIOMA/b MOBEPXHOCTH MMHPAMHUIBI,
OpU3MBI, KOHyCa, IWIMHApA, IUIomans  cdepsl; 00BEM  Kyoa,
MPSIMOYTOJIBHOTO ~ MMapaJulesieuIlena, NUPaMUIbl, MOPU3MbI, LTHIMHIPA,
KOHYCa, IlIapa; yMEHUE HaXOAUTh OTHOLICHHE 00BEMOB TTOIO0HBIX (DUTYD
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YMeHue onepupoBaTh MOHATUAMH: NPSIMOYIOJbHAs CHCTEMA KOOPJUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOPa, CyMMa BEKTOpPOB,
MpoM3BeJIeHNE BEKTOpa Ha 4YHUCIO, pa3joXkeHHe BeKTopa Mo 0Oasucy,
CKaJsIpHOE IPOMU3BEIECHUE, BEKTOPHOE IIPOM3BEIECHHUE, Yrol MEXIY
BEKTOPAaMHU; YMEHHUE UCIIOJb30BATh BEKTOPHBIA U KOOPAUHATHBIA METO JJIs
pellIeHus TEOMETPUUECKUX 3a/1a4 U 3a]1a4 IPYTUX y4eOHBIX IPEIMETOB
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YMeHue BBI6I/IpaTI) HO)IXO)IHI]_[I/Iﬁ MCTOA AJiA pCIICHUSA 3a/lauu, IOHUMAHHUC




3HAYMMOCTH MATEMAaTUKH B M3YUYCHHH TMPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJIEHMI; YMEHHME pACIO3HABAaTh NPOSBICHUE 3aKOHOB
MaTeMaTUKH B MCKYCCTBE, YMEHUE MPUBOJIUTH IMPUMEPbl MATEMATHYECKUX
OTKPBITUN POCCUUCKONW U MUPOBON MaTeMaTU4eCKOW HAaYKU




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
IHO MATEMATHUKE

IIpoBepsieMblii 2J1eMEHT COePKAHUS

Kon
1 Uucna v BEIYMCIEHUSA
1.1 | HarypanpsHble u nenbie yucna. [Ipu3Haku JemMMOCTH HEbIX YACET
12 Panonaneapie  uncina.  OOBIKHOBEHHBIE W JCCATUYHBIC JPOOM, TIPOIICHTHI,
OeCcKOHEeUHbIE TePHOIUIECKIE TPOOH
13 ApudmeTrueckuii KOpeHb HaTypajbHOM CTeneHu. JlelcTBud ¢ apupMeTHUEeCKUMU
' KOPHSIMH HAaTYpaJIbHOU CTETEHH
14 Crenenb ¢ nenbiM nokazateneM. CTeleHb ¢ palMOHalIbHBIM MoKa3areneM. CBoiicTBa
' cTerneHu
15 CuHyc, KOCHMHYC UM TaHI€HC YMCIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOI0 apryMeHTa
1.6 | Jlorapudwm uucna. JlecaTHuHbIC M HATYpaIbHBIC JTOTaPHU(PMBbI
JeiicTBuTenbHble yncna. ApupMeTHUecKre orepauuy ¢ AeHCTBUTEIbHBIMU YHUCIAMHU.
1.7 | IpuOnmxE€HHbIE BHIYMCIEHUS, IPaBUJIa OKPYIJICHUs, IPUKUJIKA U OIlEHKA pe3ysbTara
BBIYMCIICHU
1.8 | IIpeobpa3oBaHue BhIpAKECHUN
1.9 | KommuekcHsle yncna
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 | Ilensie u 1poOHO-parOHaIbHBIEC YpaBHEHUS
2.2 | UppanuoHaibHbIE ypaBHEHHS
2.3 | TpuroHomMeTpHuecKue ypaBHEHUS
2.4 | Tloka3aTenbHbIC U JTOTapUPMUIECKUE YPABHEHUS
2.5 | llensie u 1poOHO-paIMOHATILHBIE HEPABEH CTBA
2.6 | HppaumoHanbHbIE HEPABEHCTBA
2.7 | TlokasarenbHbIC U JOrapu(MHYECKUE HEPABECH CTBA
2.8 | TpuroHomerpuueckue HepaBeHCTBA
2.9 | CucremMbl U COBOKYITHOCTH YPaBHEHHUI U HEPAaBEHCTB
2.10 | VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuua cucTeMbl JIMHEHHBIX YpaBHEeHHH. OnpeaeauTenb MaTpULlbl
3 OyHKIIUY U TpapuKu
31 @Oynkuus, crnocodbl 3amaHus ¢QyHkuuu. ['papux QyHkumu. B3aumHO oOpaTHBIE
' ¢ynkunn. YérHpie n HeuéTHbIe PpyHKIUU. [lepuoanueckue pyHKIIMN
OO6nacTh ompeneneHuss M MHOXKECTBO 3HaueHMM @yHkuuu. Hymn ¢QyHxnum.
3.2 | IIpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpmee n HanMeHbIIee 3HaueHue GpyHKIun




Ha MPOMEXKYTKE

Crenennast ()yHKIHMS C HaTypaJbHBIM U IENbIM Noka3aTeneM. E€ cBoiicTBau rpaduk.

3.3 . .
CoiicTBa 1 rpauK KOpHS N-0 CTEIeHH
3.4 | Tpuronomerpuueckre GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5 | Iloka3arenpHas u Jorapugmuueckast QyHKIUHU, X CBOICTBA U rpaduku
36 Touku paspeiBa. AcuMnTOoTh rpadukoB GyHKnuid. CBoicTBa (PyHKIINN, HEMTPEPHIBHBIX
' Ha OTpe3Ke
3.7 | llocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUSI TOCIE0BATENILHOCTEN
3.8 | Apudpmernueckas u reomerpuueckas nporpeccu. DopMyia CI0KHBIX TPOLIEHTOB
4 Hayana matemMaTudeckoro aHaamnsa
4.1 | IlpousBonHas pyHkuuu. IIpon3BonHbIe 31eMEHTAPHBIX (YHKIUI
[IpumeHeHue TMPOU3BOJHOM K HCCIENOBAHUIO (YHKUMA HA MOHOTOHHOCTH H
4.2 | okctpemyMmbl. HaxoxaeHue HauOONbLIEro W HAMMEHBIIEro 3HAYeHUs (QYHKIMHU Ha
oTpe3Ke
4.3 | TlepBooOpa3nas. MHTErpan
5 MHoXecTBa U JIOTUKa
5.1 MHoxecTBO, onepauuu HaJ MHOKecTBamMu. Jlnarpammel Diisiepa — Benna
5.2 | Jloruka
6 BepositHOCTD 1 cTaTHCTHKA
6.1 | OmnwucartenbHas CTATHCTHKA
6.2 | BeposTHOCTBH
6.3 | KomOunatopuka
7 I'eomerpus
7.1 | ®urypsl Ha IIIOCKOCTU
7.2 | TlpsiMbIe 1 MIIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHoOrorpaHHUKN
7.4 | Tena v MOBEPXHOCTH BpAICHUS
7.5 | KoopauHaTsl 1 BEKTOPHI
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