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HOACHUTEJIBHAS 3AIINCKA

PaGouas nmporpamma yueOHOTO Kypca «BeposITHOCTh U CTAaTUCTHKA» 0a30BOTO
ypoBHs ju1s oOyvatomuxcs 10 —11 kmaccoB pa3padborana Ha ocHoBe DeepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, MPEABABIIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBIIIIOIIIMMH OCHOBY JIJII CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHWs,
IIEJIOCTHOCTh  OOIIEKYJIBbTYPHOTO, JIMYHOCTHOTO ¥ TI03HABATEIHLHOTO Pa3BHTHSI
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbIii Kypc «BeposATHOCTH M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHOBHOM mmkoybl. Kypc mpemaHazHaueH s (OpMHUPOBAHHS y OOYUYarOIIUXCS
CTATUCTUYECKOM KYJbTYpbl M TOHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHBIX COOBITUM, BEIIUYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCIEI0BAHUS N3MEHUYMBOIO MHUPA, pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Coaep:xaHue Kypca HANpaBJI€HO HAa 3aKpEIUICHUWE 3HAHUM, MOJYyYEHHBIX MPU
VM3YYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBS3SAX MEXIY HUMU Ha BAKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIETO MUpA.

B cooTrBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeAHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJICJICHBI
CIIENYIONINE OCHOBHBIE cojepKaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTUY, «CIydailHbIe BETUYMHBI U 3aKOH OOJBIIINX YHCEID.

BaxHyto d4acTh Kypca 3aHMMAaeT M3yYEHUE TIE€OMETPUYECKOro H
OMHOMMAIILHOTO pacIpeesIeHU M 3HAKOMCTBO C MX HETPEPHIBHBIMH aHAJIOTaMH —
MOKa3aTEIbHBIM U HOPMaJIbHBIM PaclpeaeICHUSIMHU.

Conepxanue nuHuM «CiydailHble COOBITHSI M BEPOSITHOCTHY CIYKUT OCHOBOM
Uit OPMUPOBAHUSL TPEACTABICHUNA O paclpe/leIEeHUd BEpPOSTHOCTEH MEXKIY
3HAUCHUSMH CITyYalHBIX BEIIMYWH, a TAKXKE 3Ta JTUHUS HeoOXonuMa Kak 0aza Juis
M3YUYCHHUSI 3aKOHA OOIBIINX YHCEN — (PYHIaMEHTAIbHOTO 3aKOHA, JICHCTBYIOIIETO B
MpUpPOJie U OOLIECTBE U UMEIOIIEr0 MaTeMaTuYecKyro popmanu3zanuio. CaM 3aK0H



OOJBIIMX YHKCEN MPEeAJIaraeTcsi B O3HAKOMUTENBHOW (OpME C MHUHUMAJIbHBIM
MCII0JIb30BAaHUEM MAaTEMATUUYECKOTO (hopMann3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHbIMU  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHUE ILIKOJIBHUKOB HA ONUCAaHUU W U3YYEHHM CIIyYalHbBIX
ABJICHUWA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISIETCS
MOKA3aTeJIbHOMY U HOPMaJIbHOMY paclpeiesieHusM, MPU 3TOM MpeAroaraercs
03HAKOMUTEIBHOE N3yUeHUE MaTepuasa 0e3 10Ka3aTesIbCTB IPUMEHAEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha N3YUYCHHC KypCa ((BCpOHTHOCTB M CTAaTMCTHKa)» Ha 0a30BOM YPOBHC OTBOIUTCA
1 yac B HCACIIO B TCUCHUC KAaXXA0I'0 Iroaa O6y‘ICHI/ISI, BCero 68 y‘Ie6HBIX qacCoOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTU COOBITUN. CiTydaliHbIE OMBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTusAIMU.  BeposiTHOCTM  COOBITUH B OMBITaX C  PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{uarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepumenTa. Gopmyria MoaHOM BeposTHOCTU. HezaBucuMbIie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. Ilpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
0XKMJAHUE, NHCIEPCHUs W CTaHJAPTHOE OTKIOHEHHWE. [IpuMmepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MaremaTudeckoe OXHIaHWEe OMHAPHOW CIIydailHOW BEeTWYMHBL. MaTemaTH4ecKoe
0’KMJAHUE CYyMMBI CIIy4YalHbIX BEJIMYUH. MaTeMaTnuecKkoe 0KUJaHUE U JUCTIEPCUS
F€OMETPUUECKOTO U OMHOMHUAIIBHOTO paclpeiesICHH.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160pouHbIi METOT HCCIEOBAHUIA.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTpaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIAHCKON UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B MOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Dusnyeckoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryiisipHas Gu3NYecKasi aKTHBHOCTS ); (PU3MIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MIPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUEHTAIIMEH Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHWM NJis1 pelieHus 3a7ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeiaraTh KpUTEPUH JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEHN W TPOTUBOPEYUHIA;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATh APIyMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble ucciienoBarTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOAEHUS, MCCIIE0BAaHUSI, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBIIBIATH Ae(UINUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX /I OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B pa3InyHbIX (Popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATH U GOPMYIHUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBHIMU
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIL30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIUBUIyaTbHON
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEIEHUS 3aJlaui, BBIOUPATh CIIOCO0 PEIICHHUS C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIIeKCMU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIiecca U pe3ybTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [IPY PEIICHUY 33/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa L€ U YCIOBUSM, OOBACHSITH
NPUYUHBI JTOCTH)KEHUS WIM HEAOCTHIKECHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



10 KVIACC

Yurtath U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh NOHATUIMU: cpeiHEE apu(PMEeTUUECKOe, MeIMaHa, HauboJblee,
HaWMEHBIIEE 3HAYCHHUE, pa3Max MacCHBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh NOHATHSAMU: CIYYaillHBIM SKCIEPUMEHT (OMBIT) W CIIy4ailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (PJEMEHTApPHBIM HCXOMd) CIYyYafHOTO OIBITA;
HaXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMU COOBITHSIMH,
HaXOAUTh M CPABHUBATH BEPOSTHOCTH COOBITUH B H3YUYEHHBIX CIyYalHBIX
DKCHEPUMEHTAX.

Haxoaute 1 popMynrpoBaTh COOBITHS: IEpECEUCHUE U OOBEUHEHUE TAHHBIX
COOBITHI, COOBITHE, TMPOTHUBOMOJIOXKHOE JaHHOMY COOBITHIO; TOJIb30BATHCS
auarpaMMamu Jitiepa u GopMyIIoN CI0KEHHS BEPOSTHOCTEH MpHU PEeIIeHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCJIOBHAsl BEPOATHOCTh, HE3aBHCHMbIE COOBITHS;
HaXOJUTh BEPOSTHOCTU C MOMOIIBIO MpaBUJIa YMHOXKEHHS, C MOMOUIBIO JEpeBa
CIIy4alHOTO OIIbITA.

[TpumeHsaTh KOMOMHATOPHOE MTPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHSATUSAMH: HCHBITAHUE, HE3aBUCHMBIE WCIIBITAHUS, CEpUs
UCIBITAHUM, yCleX MW HeyJaya; HaXOAUTh BEPOSTHOCTH COOBITUNA B CEpHUH
HE3aBUCHUMBIX HCIIBITAHUHN IO IEPBOTO yCIeXa; HAXOIUTh BEPOSITHOCTU COOBITUN B
cepuM ucnbplTaHui bepHysuy.

OnepupoBaTh  MNOHATUSIMU:  CiIy4yailHas  BEJIMYMHA,  pacIlpelesieHue
BEpOSITHOCTEH, AUarpaMma pacrpeaeiacHusl.

11 KIJACC

CpaBHUBaTh  BEPOATHOCTH  3HAUYECHUW  CIy4yallHOM  BEJIMYUHBI  TIO
paclpeeNIEHUIO WM € IIOMOIIBIO TUArPaMM.

OnepupoBaTh MOHATHEM MATEMATUYECKOT'O OKHUJIAHUS; IPUBOJUTH PUMEDHI,
KaK IMPHUMEHSAETCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUIAHUE 10 JAHHOMY PACIPENCIICHHUIO.

Nmets mipeicTaBieHne 0 3aKOHE OOJIBIITUX YHCE.

NmeTp npencraBneHre 0 HOPMAIIBHOM PACIpPEICIICHUU.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTeibHbIEe pecypchl
padoTsbI padoThI
1 TpencTaBNeHne AHHEIX 1 OTHCATEILHAS 4 https://m.edsoo.ru/N5SO7M6B7N
CTaTHCTHKA
CrnyyaiiHble ONBITHI U ClTy4aiiHbIe
2 COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.edsoo.ru/M2V2G5N6F
3JIEMEHTAPHBIMU UCXOIaMHU
3 Onepari Hauﬂ COORITHIMH, CHIONEHME 3 https://m.edso0.ru/P8L6L0JOV
BEPOSITHOCTEH
YcnoBHas BEpOATHOCTH, ACPEBO
4 CITy4aitHOTO oTbITa, (hOopMyra MOJHOK 6 https://m.edso0.ru/Z3L8NOI1M
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
5 DeMeHThl KOMOMHATOPUKH 4 https://m.edsoo.ru/F6Z1NSN8B
6 Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUN 3 1 https://m.edsoo.ru/X8W5P4C7C
7 CrnydaifHple BEIMYMHBI M pacIipeaeICHUs 6 https://m.edsoo.ru/N1L0J1V7Q
8 O00011eHNEe U CUCTEMATU3ALINS 3HAHUN 5 2 https://m.edsoo.ru/M2J5K0H5M
OBIIEE KOJIMYECTBO YACOB I1O0 34 5 5

I[TPOTPAMME



https://m.edsoo.ru/N5O7M6B7N
https://m.edsoo.ru/M2V2G5N6F
https://m.edsoo.ru/P8L6L0J9V
https://m.edsoo.ru/Z3L8N0I1M
https://m.edsoo.ru/F6Z1N8N8B
https://m.edsoo.ru/X8W5P4C7C
https://m.edsoo.ru/N1L0J1V7Q
https://m.edsoo.ru/M2J5K0H5M

11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
M
1 aTeleamuquKoe ORIIATIE 4 https://m.edso0.ru/Z9W8J5T9Z
CJIy4anHOU BCIIMYUHDBI
2 Jlncnevp CHf[ 11 CTANIAPTHOE OTIJIOHEHHE 4 1 https://m.edsoo.ru/WOH1H9I6D
CJIy4anHOU BCIINYUHDBI
3 3aKoH OOJIBIINX YUCEIT 3 1 https://m.edsoo.ru/W6D4V6D0B
u o
4 SHPEPLIBHNE CILyIAIIME BEIIHHELL 2 https://m.edsoo.ru/ESCIV4EQT
(pacmipenenenwsi)
5 HopwmaneHoe pacnipeneneHus 2 1 https://m.edso0.ru/C3D3Q0M2U
I1 606
6 OBTOPCHHE, 000 merUIe 1 19 2 https://m.edso0.ru/S1FOY8H2G
cucTeMaTtu3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://m.edsoo.ru/Z9W8J5T9Z
https://m.edsoo.ru/W0H1H9I6D
https://m.edsoo.ru/W6D4V6D0B
https://m.edsoo.ru/E5C9V4E0T
https://m.edsoo.ru/C3D3Q0M2U
https://m.edsoo.ru/S1F0Y8H2G




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe HH(poBbIe

Tema ypoka KonTposbHubie | IlpakTnueckue
n/n Bceero H3y4eHHUsi | oOpa3zoBaTe/ibHbIE pecypchl

padoThI padoThI

IIpencraBinenne JaHHBIX C
et a 1 https://m.edsoo.ru/E6ASN8Z7G

MTOMOIIBIO TAOJIUI] M TUarpaMMm

Cpennee apudmeTudeckoe,
MeanaHa, HanOoJbIee 1

HauMMCHBIICC 3HAUYCHU S,
1 https://m.edso0.ru/G4R80Q4P4N

pa3max, Iucrepcus,
CTaHJAPTHOE OTKIIOHEHHE
YUCJIOBBIX HAOOPOB

Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee U
HaMMCEHBIIIee 3HAYCHUS,
pa3max, Iucrepcus,
CTaHJAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB

1 https://m.edsoo.ru/NSR1B6F5A

Cpennee apudmernueckoe,
MeraHa, HauOoJbllee u

HAMMEHBIICE SHATCHHA, 1 https://m.edsoo.ru/Z5B1P1Q8J

pasMax, TUCIICpCus,
CTaAaHAApTHOC OTKIIOHCHUEC
YHCJIOBBIX Ha60pOB

CJ'Iy‘IafIHLIe SKCIICPUMCHTBI

. 1 https://m.edso00.ru/P7F5Y9X7R
(OmBITHI) M caydaiiHbIC



https://m.edsoo.ru/E6A5N8Z7G
https://m.edsoo.ru/G4R8Q4P4N
https://m.edsoo.ru/N8R1B6F5A
https://m.edsoo.ru/Z5B1P1Q8J
https://m.edsoo.ru/P7F5Y9X7R

COOBITHS. DIIEMEHTapHbIE
coObITHSI (MUCXOBI)

BeposTHOCTB CiiydaitHOTO
coObITHs. BepostHocTH
COOBITHIA B OTIBITAX C
PaBHOBO3MOKHBIMHU
AJIEeMEHTAPHBIMH COOBITUSIMHU

https://m.edsoo.ru/B2H5Z3G7M

BeposTHOCTE CitydaitHOTO
coObITus. [IpakTHueckas
pabota

https://m.edsoo.ru/X1P6M4K6M

Omneparuu HaJ| COOBITHSMU:
nepeceveHne, o0beJMHEHNE
COOBITHIA, TPOTUBOTIOJIOKHBIC
coObITus. [lnarpamMmmer Ditniepa

https://m.edsoo.ru/B7E8A7P5S

Onepanuu HajJ COOBITHUSAMMU:
nepeceveHue, o0beJMHEHNE
COOBITHIA, TPOTUBOMOJIOKHBIE
coObITHA. [lnarpamMmmel Ditniepa

https://m.edsoo.ru/E0O02A7B8V

10

dopmyrna cIoKeHUs
BEPOSITHOCTEH

https://m.edsoo.ru/Z7F1R108Y

11

VYcnoBHast BEpOSATHOCTb.
YMHOXKEHHE BEpOSITHOCTEH.
JlepeBo cityyaifHOro
JKCIIEpUMEHTA

https://m.edsoo.ru/\W5P4J8G5W

12

YcioBHas BEPOSATHOCT.
YMHOK€EHNE BEPOATHOCTEN.
JlepeBo cirydaiiHOTO
JKCIIEPUMEHTA

https://m.edsoo.ru/DOB0J1F7X



https://m.edsoo.ru/B2H5Z3G7M
https://m.edsoo.ru/X1P6M4K6M
https://m.edsoo.ru/B7E8A7P5S
https://m.edsoo.ru/E0O2A7B8V
https://m.edsoo.ru/Z7F1R1O8Y
https://m.edsoo.ru/W5P4J8G5W
https://m.edsoo.ru/D0B0J1F7X

VYcnoBHas BEPOSATHOCTD.
YMHOKEHUE BEPOATHOCTEM.

13 . https://m.edsoo.ru/N7M6H8C2H
epeBo citydaitHOTO
IKCIIEPUMEHTA
14 @opMyiia OJHON BEPOATHOCTH https://m.edsoo.ru/R11517Z8D
15 @opMyiia IOJHON BEPOATHOCTH https://m.edsoo.ru/H704Z7B8C
dopmyia MoJHOU
16 BeposiTHOCTH. HezaBucumbie https://m.edsoo.ru/\V9TID6XAE
COOBITHS
17 KouTtponsHas padorta https://m.edsoo.ru/E3N7B9H4H
18 Kobunaroptoe pasiiio https://m.edso0.ru/B0S809X1Q
YMHOKCHUS
19 [lepecranoBku U (hakTopran https://m.edso00.ru/G3V3L9T3S
20 Uucno coueranuit https://m.edso0.ru/J9B6Y4I10Y
21 Tpeyrom ik Hackans. https://m.edso00.ru/U4S6E1A6G
®dopmymna 6mHoma HeroToHa
bunapHblii cirydaiiHbIN OTIBIT
(ucnpiTaHKE), yCIIex U
22 neynata. Hesapucimele https://m.edso0.ru/S3B4G8P7U
ucneitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUHN 10
MIepBOro ycrexa
23 Cepus HeSiIBHCHMHX https://m.edso00.ru/J5C0J8LOT
ucneiTanuii bepHymnnu
Cepust HE3aBUCUMBIX
24 ncmbrrarmit. paxririeckas https://m.edso0.ru/X7J8C6ROT

pa60Ta C UCIIOJIB30BaAHHUEM
QJICKTPOHHBIX Ta6J'II/II_I



https://m.edsoo.ru/N7M6H8C2H
https://m.edsoo.ru/R1I5I7Z8D
https://m.edsoo.ru/H7O4Z7B8C
https://m.edsoo.ru/V9T9D6X4E
https://m.edsoo.ru/E3N7B9H4H
https://m.edsoo.ru/B0S8O9X1Q
https://m.edsoo.ru/G3V3L9T3S
https://m.edsoo.ru/J9B6Y4I0Y
https://m.edsoo.ru/U4S6E1A6G
https://m.edsoo.ru/S3B4G8P7U
https://m.edsoo.ru/J5C0J8L0T
https://m.edsoo.ru/X7J8C6R0T

25 CnyygaitHas BeMYuHA 1 https://m.edsoo.ru/P2Z4H6Q1I
P 78

26 ACTIPEACIICHIE BEPOATHOCTEN 1 htps://m.eds00.ru/S7TC3F3Y9A
Jwnarpamma pacnpeneneHus
C

27 YNIME 1 TIpOTIBEACHIE 1 https://m.eds00.ru/O8H4W2Z1T
CJIy4aruHbIX BCIIMUYUH

28 CYMM? 11 TIPOHSBECHIE 1 https://m.edsoo.ru/W8N4N8U3D
CJIYy4aruHBbIX BCIIMUYUH
[Ipumeps! pacnipenenieHnid, B

29 TOM YHCJIE TEOMETPUUECKOE U 1 https://m.edso0.ru/X5K0T3H8W
OMHOMHATHHOE
[Ipumeps! pacripenenieHnid, B

30 TOM YHCJIe TEOMETPHIECKOE U 1 https://m.edsoo.ru/H4GOB2G2M
OMHOMHATHHOE
[ToBTOpEeHue, 0600IICHNE 1

31 N 1 https://m.edsoo.ru/D7L3USU7Q
cHCTEeMaTH3aIHsI 3HAHUI
I1 000

32 OBTOPCHHE, 000 HICHI:IC 1 1 https://m.edso0.ru/C4D9IM4Y5Y
cUCTEeMaTH3aIHsI 3HAHUI

33 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/I3Y4Y3V3N
I1 000

34 OBTOPCHHE, 080 meHI:Ie 1 1 https://m.edsoo.ru/K6A4C0S1W
crcTeMaTH3allHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/P2Z4H6Q1I
https://m.edsoo.ru/S7C3F3Y9A
https://m.edsoo.ru/O8H4W2Z1T
https://m.edsoo.ru/W8N4N8U3D
https://m.edsoo.ru/X5K0T3H8W
https://m.edsoo.ru/H4G0B2G2M
https://m.edsoo.ru/D7L3U8U7Q
https://m.edsoo.ru/C4D9M4Y5Y
https://m.edsoo.ru/I3Y4Y3V3N
https://m.edsoo.ru/K6A4C0S1W

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[ToBTOpeHnue, o6o0IICHNE,
CHUCTEeMaTU3als 3HaHH.
CrnydaifHble OTIBITHI U
BEPOSTHOCTH CIIy4alHBIX
coopIThii. Ceprn HE3aBUCHUMBIX
HUCTIBITAHUHN

https://m.edso0.ru/R7G5G7G3S

[ToBTOpeHue, 0600IICHNE,
CHUCTEeMaTH3als 3HaHH.
Cny4aliHbl€ OTIBITHI U
BEPOSITHOCTH CIy4alHbBIX
coOpITuil. Ceprn HE3aBUCUMBIX
HCTIBITAaHU

https://m.edsoo.ru/B9Q6C6R4R

[ToBTOpEeHuUe, 0600IICHNE,
cUCTeMaTU3allusl 3HAaHHUH.
Ciny4aliHble ONBITHI U
BEPOSITHOCTH CITy4aHBIX
coObITHil. Cepuu HE3aBUCUMBIX
UCTIBITAaHUN

https://m.edso0.ru/X3G9R6EOC

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTU3alysl 3HAHHH.
CrnyyaiiHble OTIBITH U
BEPOSITHOCTH CITyYailHBIX
coObITrii. Cepuu HE3aBUCUMBIX
HUCIIBITAHUN

https://m.edsoo.ru/L5N9Z3M8K



https://m.edsoo.ru/R7G5G7G3S
https://m.edsoo.ru/B9Q6C6R4R
https://m.edsoo.ru/X3G9R6E0C
https://m.edsoo.ru/L5N9Z3M8K

[Ipumepsl npuMeHEHUS
MaTeMaTHYECKOI0 OKUJaHUS
(cTpaxoBaHue, JIoTepes)

https://m.edsoo.ru/ROP7B1A7G

Marematnueckoe OXUIaHUE
CYMMBI CIIy4aillHbIX BEJIMYHH

https://m.edso00.ru/G8M7W6L7G

MaremaTudecKkoe OKHUJIaHue
r€OMETPUYECKOT0 U
OMHOMHAJILHOT'O
pacrnpeneneHuin

https://m.edsoo.ru/R1B1X474S

Marematudeckoe OXKUJaHNUE
r€OMETPUYECKOTO U
OMHOMHAIILHOT'O
pacrnpeneneHui

https://m.edso0.ru/Q1Q0F1D8P

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHUE

https://m.edsoo.ru/M5B2L5K9G

10

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHUE

https://m.edsoo.ru/EOX8U9E2M

11

Jlucriepcuu reoMeTpuIecKoro
1 OMHOMHAJIBHOTO
pacnpeneneHus

https://m.edsoo.ru/U613B4A6E

12

IIpakTuueckas padbora ¢
HCII0JIb30BAHUEM AJICKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/Q7U110H2D

13

3aKoH OOJIBIINX YHUCEII.
Br160opouHslii MeToA
HcCIe0BaHuN

https://m.edsoo.ru/D1IM6M1I19M



https://m.edsoo.ru/R0P7B1A7G
https://m.edsoo.ru/G8M7W6L7G
https://m.edsoo.ru/R1B1X4Z4S
https://m.edsoo.ru/Q1Q0F1D8P
https://m.edsoo.ru/M5B2L5K9G
https://m.edsoo.ru/E0X8U9E2M
https://m.edsoo.ru/U6I3B4A6E
https://m.edsoo.ru/Q7U1I0H2D
https://m.edsoo.ru/D1M6M1I9M

14

3aK0H OOJBIINX YUCEI.
Br16opounslii MeTox
HUCCIIeI0OBaHUI

https://m.edsoo.ru/TOPOC5C1G

15

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOIHII

https://m.edsoo.ru/J2W2W8I6M

16

Hrorosas koHTposbHas paboTa

https://m.edsoo.ru/M0Y4Q4K9U

17

[Tpumepst HEPEPBHIBHBIX
CIy4alHbIX BEJIMYHH.
@yHKIUA INIOTHOCTH
pacnpenenenus. PaBHoMepHoe
pacrpeneneHne U ero CBOMCcTBa

https://m.edsoo.ru/M500J1D7P

18

[IpuMeps! HETPEPBHIBHBIX
CIy4alHbIX BEJIMYMH.
OYHKIMS TIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacnpe/esieHue U ero CBOMCTBa

https://m.edsoo.ru/P2S1U8G3S

19

3amaun, MPUBOASALIUE K
HOPMAaJIbHOMY
pacnpenenenuto. OyHKIUA
IJIOTHOCTH U CBOMCTBA
HOPMAJILHOTO pacrpeeseHus

https://m.edsoo.ru/M4R9X9V4I

20

[IpakTuueckas padora ¢
HCII0JIb30BAHUEM AJICKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/Y5N1D3K7C

21

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3aIlHs 3HAHUM.
OnwucarenbHasi CTATUCTHKA

https://m.edso0.ru/M1S4A6G0D



https://m.edsoo.ru/T0P0C5C1G
https://m.edsoo.ru/J2W2W8I6M
https://m.edsoo.ru/M0Y4Q4K9U
https://m.edsoo.ru/M5O0J1D7P
https://m.edsoo.ru/P2S1U8G3S
https://m.edsoo.ru/M4R9X9V4I
https://m.edsoo.ru/Y5N1D3K7C
https://m.edsoo.ru/M1S4A6G0D

22

[ToBTOpEHue, 0600MICHNE U
cucTeMaTu3anys 3HaHuH.
OmnucarenbHas CTaTUCTAKA

https://m.edsoo.ru/X8V3E6G3U

23

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTU3als 3HaHHM.
OMBITHI ¢ PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMHU

https://m.edsoo.ru/O7BOR6C1P

24

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.
OMBITEI ¢ PABHOBO3MOXXHBIMHU
AJIeMEHTapPHBIMH COOBITUSIMHU

https://m.edsoo.ru/15J8W4C4H

25

[ToBTOpEeHUE, 0600IICHNE U
CHCTEMAaTH3alMs 3HAHUH.
Brrunciienue BepoaTHOCTER
COOBITHH C TPUMEHEHHUEM
dhopmyn u rpaduueckux
METOJIOB (KOOpAMHATHAS
npsimasi, IepeBo, Auarpamma
Diinepa)

https://m.edsoo.ru/O8L3X616A

26

[ToBTOpEeHUE, 0600IICHNE 1
cUCcTEeMaTH3aIHs 3HAHUM.
Brrunciienue BeposiTHOCTEH
COOBITUH ¢ IPUMEHEHHEM
(dbopmyn u rpaduyecKux
METOJIOB (KOOpIUHATHAS
npsiMasi, IepeBo, Auarpamma
Ditnepa)

https://m.edso0.ru/S1IW711Z1K

27

[ToBTOpEHue, 06001mEeHNEe U
cucTeMaTH3aIlHs 3HAHUM.

https://m.edsoo.ru/\W5K2T8T6P



https://m.edsoo.ru/X8V3E6G3U
https://m.edsoo.ru/O7B0R6C1P
https://m.edsoo.ru/I5J8W4C4H
https://m.edsoo.ru/O8L3X6I6A
https://m.edsoo.ru/S1W7I1Z1K
https://m.edsoo.ru/W5K2T8T6P

Brrunciienue BepoATHOCTER
COOBITHH ¢ IPUMEHEHUEM
dbopmyrt u rpaduIeCcKUX
METOJIOB (KOOpAMHATHAS
npsimMasi, IepeBo, Iuarpamma
Diinepa)

28

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHH.
Brrunciienue BepoaTHOCTER
COOBITHI ¢ IPUMEHEHUEM
dhopmyn u rpaduueckux
METOJIOB (KOOpAMHATHAS
npsiMasi, IEpeBo, TuarpaMmma
Diinepa)

https://m.edsoo.ru/K4P9A5J6F

29

[ToBTOpEeHuEe, 0600IICHNE 1
cUCcTeMAaTH3aIysI 3HaHUH.
Cny4aliHble BEJIMYUHBI U
pacrpeneneHus

https://m.edsoo.ru/S4M8X5N5B

30

[ToBTOpEeHUE, 0600IICHNE 1
CUCTeMaTH3allMs 3HAaHUH.
Ciny4aliHble BEJIMYUHBI U
pacnpeneneHus

https://m.edsoo.ru/X9B218L4D

31

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUIA.
MareMaTHUECKO€E OKUIAHUE
CIIy4aiiHOM BEJIUYHUHBI

https://m.edsoo.ru/14D6M5N7V

32

[ToBTOpEHue, 06001mEeHNEe U
cucTeMaTH3aIlHs 3HAHUM.

https://m.edsoo.ru/KON1Q1X6J



https://m.edsoo.ru/K4P9A5J6F
https://m.edsoo.ru/S4M8X5N5B
https://m.edsoo.ru/X9B2I8L4D
https://m.edsoo.ru/I4D6M5N7V
https://m.edsoo.ru/K0N1Q1X6J

Maremaruueckoe 0XuIaHIE
CIIy4aliHOM BEJIMYHHBI

33 Hrorosas koHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/F2221L. 1T1J
I1 , 0000
34 OBTOPEHIE, OBODIIEHICE 1 1 https:/m.eds00.ru/19T6Z4Z5V
cucreMarui3anus 3HaHUUu
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/F2Z2L1T1J
https://m.edsoo.ru/I9T6Z4Z5V




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTHUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OnepupoBaTh NOHATUAMHU: CpeAHee apudMeTH4ecKoe, MeuaHa,
6.2 HauOoJbIlIee, HAWMEHBIIEe 3HAYCHHWE, pa3Max MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATUSAMHU: CIy4YalHBI OKCHEPUMEHT (OMBIT) H
ClIyJaiiHOe COOBITHE, PJIIEMEHTapHOE COOBITHE (DIEMEHTApHBIA MCXO.)
6.3 CIlyyallHOrO  OIbITA; HAXOAWUTh BEPOATHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CIIyJalHBIMHU COOBITHSIMU, HAXOIUTh U CPAaBHUBATh
BEPOATHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u popmynupoBaTh COOBITHS: TepeceueHrne U 00beTMHCHUE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOTIOJIOKHOE AAHHOMY COOBITHIO;
' [OJb30BaThCA  AuarpamMmamu  Oiepa U (QOpMYNIOH  CIIOKEHUS
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OmnepupoBaTh IOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTH C NOMOIIBIO IPaBUJIa YMHOXKEHHUS, C
HOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOXKEHUS IPU PELLIEHNH 337134
OmnepupoBaTh MOHATUSMH: HCHBITAHUE, HE3ABUCUMBIE HCIIBITAHUS,
6.7 cepusl UCHBITAaHUM, ycIlleX U Heylaya; HaXOJAUTh BEPOSTHOCTH COOBITHIA
' B CEPUM HE3aBHCHMBIX HCIBITAHUN /O TEPBOIO YCIEXa, HaXOAWUTh
BEPOSATHOCTH COOBITUI B cepuu ucnbiTanuil bepHynnu
6.8 OnepupoBaTh MNOHATUSAMU: CllydaiiHas BEIUYMHA, PACIPENCICHHE

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJbTara
) Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHHMBaTh BEPOATHOCTH 3HAYCHHM CIy4ailHOM BEIWYUHBI TIO
' pacnpeesIeHUIO WIH C TOMOUIBIO JHarpaMM
OnepupoBaTh MOHSITHEM MaTEMATUYECKOTO OKUIAHUS, IPUBOIUTH
59 MpUMEpPbl TOTO, Kak TIPUMEHSETCS MaTeMaTHuecKoe O0XKHMJIaHUue
' CIIydallHOM BEJIMYMHBL, HAXOJWTh MaTE€MaTHYECKO€ OXKUAAHHUE IIO0
JTAHHOMY pacipeesIEHUIO
5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIITUX YHCEeT
5.4 HNmets npencraBieHre 0 HOPMaIbHOM PaclpenesIeHHN




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
IIpoBepsieMblii 3J1IeMEHT COAePKAHUS
Kon
6 Teopust BeposSTHOCTEH U CTATUCTUKA
[IpencraBnenne JaHHBIX C TOMOIIBIO Tabmun, u  auarpamm. Cpemnee
6.1 apudMeThyecKoe, MeauaHa, HauOoJIblllee W HaMMEHBIIEe 3HAYCHHS, pa3Max,
JCTIEPCHUs M CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OpOB
CrnygaiiHble SKCIIEPUMEHTHI (OIBITHI) M CIy4ailHble COOBITHUS. DJIeMEHTapHbIE
coObITHs (HMCcx0nbl). BeposTHOCTH ciydailHOTO COOBITHS. Binu3ocTh 4acToThl M
6.2 BEPOSATHOCTH COOBITUI. CTydaifHbIE OTIBITHI C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU
coOpITUsAMH. BeposTHOCTH  COOBITHIA B OMBITaX C  PaBHOBO3MOYKHBIMH
AJIEMEHTAPHBIMH COOBITHIMU
6.3 Onepauuy Hajx CcOOBITUSAMHU: TIepecedyeHue, OObeTUHEHHE, MPOTUBOMOJIOKHBIE
' coOpITus. [lnarpammel Ditniepa. @opmyra CII0KEHUST BEPOSITHOCTEH
6.4 VYcnoBHasi BEPOSTHOCTh. YMHOXXEHUE BEpOSITHOCTEW. JlepeBo ciydalHOro
' skcriepuMenTa. Gopmyrna mosHOM BeposiTHOCTH. HezaBrucrumMbie COOBITHS
65 KomOunatopnoe mnpaBuno ymHoxkenus. llepectaHoBku u ¢dakropuan. Ywucno
' coueranuii. TpeyronpHuk [Tackans. @opmyna bunoma HeroToHa
bunapHbplii cioydaliHbI OmBIT (MCIBITAHUE), ycIeX M Heynada. HesaBucumbie
6.6 ucneiTanug. Cepusi HE3aBUCHMBIX HCHBITaHUN 110 mepBoro ycmexa. Cepus
HEe3aBUCHMBIX UCTIbITaHuN bepHymn
Cnyuaiinas BEITUYMHA. Pacnipenenenue BEPOSATHOCTEH. JHuarpamma
6.7 pacnpenenenusi. [Ipumepbl pacmpeneneHuil, B TOM YHCJIE TEOMETPHYECKOE U
OMHOMHUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATHUCTHKA




5.1

HucnoBble XapaKTEPUCTUKU CIYYAMHBIX BEIUYMH: MATEMATHUYECKOE OKHUAAHUE,
JIICTIEPCHS M CTAaHJAPTHOE OTKJIOHEHUE. [[puMepbl NprUMEHEHHSI MaTEMaTUYECKOTO
0XUJAHUs, B TOM YUCJE B 33/1a4ax M3 MOBCEAHEBHOW XU3HU. MaremMaTH4yeckoe
0XKHMJIaHWE OMHAPHOU CIIy4alfHOW BEMYMHBL. MaTemMaTH4ecKoe 0KUAAHUE CyMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTHUECKOE OKUIAHUE U TUCIIEPCUSI TEOMETPUUYECKOTO

1 OMHOMHMAIBHOTO pacIpeieIeHIH

5.2

3aKkoH OOJBIIMX YHCEN U €TO POJib B HayKe, MpUpoae U olmecTBe. BribopounsbIit

METO/I UCCIIEI0BAHUN

5.3

[IpuMepsl HENpepbBIBHBIX  CIy4alHBIX BeIWMYMH. [IoHATME O IUIOTHOCTH
pacrpenenenus. 3aj1a4y, IpUBOAAIINE K HOpMaIbHOMY pacnpenenenuto. [lonsatue

0 HOPMaJIbHOM pacIpe/ielICHuH




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3y/JbTaTaM OCBOCHUS
NPOBEPSIEeMOr0  OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 0o1ero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromamMu J0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHUS 3aJ1ad,
yMeHHE (QOpMYyIMpPOBATH U OIEPUPOBATH MOHATHSIMU: OIpeAeeHHE,
aKCHOMa, Teopema, CIEICTBUE, CBOMCTBO, INPH3HAK, IO0KA3aTENIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSATH UX; YMEHHE (HOPMYIUPOBAThH
oOpaTHO€ M TMPOTUBOIOJIOKHOE YTBEpPXKACHUE, NPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIOJbB30BaTh MCETO[] MaTeMaTHYECKOHU WHAYKIUH,
IMPOBOAWUTE A0KA3AaTCIIBHBIC PACCYXKACHUA ITPU PCIICHUHU 3aJila4, OLICHUBAThH
1 JIOTHUYECKYI0 IPAaBWIBHOCTb  pACCyKIEHUN; YMEHHE OIEepUpOBATH
MOHATUAMU: MHOXKCECTBO, ITOJAMHOKCCTBO, OICpallv HaJl MHOXKCCTBAMU,;
YMCHHC HUCITIOJIB30BAThH TCOPETUKO -MHO>KECTBEHHEIN arrmapar JJIA
OImrMcCaHus pCaJIbHBIX MPOLECCOB U SIBJIEHUH U Ipu pC€IICHUU 3aaa4, B TOM
YHCIIe U3 JPYruX y4eOHBIX MPEIMETOB; YMEHHE OTIEPHPOBATH TIOHSATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
Y OMMCHIBATH Tpadbl pa3IMUHBIMU CITOCOOAMH; UCTIOIB30BaTh rpadbl IPH
peleHnn 3a1a4q

YMeHue omnepupoBaTh MOHSATHSAMH: HaTypallbHOE YHKCIO, IIeJI0€ YHCIIO,
CTENEeHb C LEIbIM NOKa3aTesieM, KOPeHb HaTypallbHON CTETIEHHU, CTETIEHb C
palMoOHaIbHBIM MOKA3aTeIeM, CTEEeHb C JIHCTBUTENIBHBIM MOKa3aTelNeM,
jgorapudm 4YHcna, CHHYC, KOCUHYC U TAHTE€HC IPOU3BOJBHOIO YHCIIA,
OCTAaTOK MO MOJYNI0, PAllMOHAIbHOE YHUCIO, HUPPALUOHATIBLHOE YHCIIO,
MHOKECTBA HATYpaJbHBIX, LENbIX, PAlUOHAIBHBIX, JEHCTBUTEIbHBIX
Yycell; YMEHHE UCII0JIb30BATh MPU3HAKH AETUMOCTH, HAUMEHBIINHI 0OIIHii
JeNnuTeNb U HauMeHblllee oOIliee KpaTHoe, anroput™m EBkiauaa mpu
pellIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMH CUCTEMaMHU
CUMCIICHHS;  YMEHHE  BBINOJHATH  BBIYUCICHHWE  3HAUYCHUH U
npeoOpa3oBaHus  BBIPAXKEHHH €O  CTENEHSIMU H  Jorapudmamu,
npeoOpa3oBaHus  JAPOOHO-pAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUpOBaTh  MOHATHSAMU:  TOCIEJOBATENBHOCTh, apUpMeTHUecKas
nporpeccusi, reoMeTpuyeckasi IMporpeccHs, OeCKOHEYHO YyObIBarolas
reOMETpPUYECKas IMPOTrPEeccHsi; YMEHHME 3aJaBaTh I1OCIIEI0OBATEIBHOCTH, B
TOM 4YHCIIE€ C MOMOIIBIO PEKYPPEHTHBIX (OpMYJ; YMEHHE OIEepUpOBaTh
HNOHATHAMU: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJTy/lb U apT'yMEHT KOMILJIEKCHOTO 4Hcia, (opMa 3alIMCH KOMILJICKCHBIX
yucen (reoMeTpuyeckast, TPUroHOMEeTpruiecKas 1 aredbpanyeckas); yMeThb
MIPOU3BOUTE apu(METHUECKHe JEHCTBUS C KOMIUIEKCHBIMHM YHCIIaMH;




IIPUBOJIUTH IPUMEPHI HUCIIOJIb30BaHMSI KOMIUIEKCHBIX YUCEIT; OIIEPUPOBATh
HNOHATUAMM: MaTpuma 2x2 u  3x3, omnpenenurenb  MaTpHILIbI,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMenue ONICPpUPOBATH IOHATHAMH: PALUOHAJIBHBLIC, HPPAIMOHAJILHEIC,
[I0Ka3aTelbHbIE, CTENEHHBIE, JIOrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OIICpHUPOBATH
HOHSTUSIMU: TOKJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME pellaTbh YypPaBHEHMS,
HCpPaBCHCTBA M CHUCTEMBI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCPAaBCHCTBA MW CHCTCMbI C IApaMETpOM; HPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, MX CHUCTEMBI JId PCIICHUA MAaTCMAaTUYCCKHUX
3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U peasibHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (PYHKIUS, UYETHOCTh (PYHKIIHH,
MEePUOJUYHOCTh (PYHKLHH, OTPAaHUYEHHOCTb (DYHKIIHHU, MOHOTOHHOCTb
(GyHKIMM, SKCTpeMYM (QYHKIHMH, HaubOoJsblllee U HaUMEHbIee 3HAUYeHUs
(GYHKIIMY HAa IPOMEXYTKe, HempepbiBHAsE (QYHKIUS, aCUMIITOTHI Tpaduka
(GbyHKIMM, TIepBast U BTOpas MpOM3BOAHAs (DYHKIIUH, T€OMETPUUYECKUN U
(¢u3znueckuil CMBICT MPOU3BOJHON, NEpBOOOpa3Hasi, OMpPeeNEHHBIN
UHTETpajl; yMEHHE HAaXOOUTh ACUMIOTOTHI rpaduka (QyHKIMM; yMEHHE
BBIUUCIATH  NPOU3BOAHBIE CYMMBI, IpPOU3BEAEHUS, YAacTHOIO H
KOMIO3MLIMU (DYHKIMH, HaXOAUTh YpaBHEHHE KacaTelbHOM K Tpauky
(GyHKLIMU; YMEHHE HAaXOIUTh IPOM3BOJHBIC 3JIEMEHTApHBIX (DYHKLUH;
YMEHHUE HCIIO0JIb30BaTh IPOM3BOJHYIO JUIsl HCCIEAOBAaHUS (DYHKIMM,
HaXOJUTh HauOOJIbIIME M HAUMEHBIINME 3HAYCHUs (QYHKLIUH; CTPOUTH
rpauKd MHOTOWIEHOB C MCIIOJB30BAaHMEM amlapara MaTeMaTH4eCcKOro
aHalu3a; IPUMEHATh [POU3BOAHYIO ISl HAXOXKIEHHUS HAWIy4Ilero
peleHusl B MPUKIATHBIX, B TOM YHUCIIE COLHUAIbHO-?)KOHOMMUYECKHX U
¢bu3nyeckux 3a7avax; HaXOJUTh IUIOIAAN U 00BEMBI (DUTYp C IOMOILBIO
UHTErpajia; MPUBOAUTH NPUMEPbl MATEMaTHUYECKOTO MOJEIUPOBAHUS C
HOMOILBIO U] depeHInanbHbIX YpaBHEHHH

YMenue onepupoBaTh NOHATUSIMHU: Tpaduk QyHKIUU, 0OpaTHas GYHKLIKSA,
KOMIO3uIUsl (QyHKIMNA, JUHEWHas (QYHKIMS, KBaJpaTudyHas QyHKIUS,
panuoHanbHass (DYHKIHMs, CTerneHHass (QYHKIHs, TPUTOHOMETPHUYECKHE
GyHKIMU, OOpaTHBIE TPUTOHOMETPUYCCKUE (YHKIIUH, MOKa3aTelbHAs U
naorapupmuueckass (GyHKIUU; YMEHHME CTPOUTh TIpauKu H3Yy4eHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3zoBaHus  rpadukoB  (QyHKIMIA,
UCIIOJIb30BaTh TpadyKH sl U3y4EeHUs! MPOLECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 337a4d U3 JAPYIHX y4eOHbIX NMPEeIMETOBM 3a7ady U3 PEalbHOM
KHU3HU; BBIpaXKaTb (OPMYJIaMH 3aBHUCUMOCTH MEXIY BEIMYHUHAMU;
UCIIOJIb30BaTh CBOMCTBA M rpaduku QyHKUIMHA U pelieHus: ypaBHEHU,
HEpaBEHCTB W 3aJay C IapaMeTpaMu; H300pakaTb Ha KOOPIUHATHOM
IUIOCKOCTU MHOXKECTBA PEIICHUH ypaBHEHMI, HEPAaBEHCTB U UX CUCTEM




YMeHue pemaTb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLEHTHI, JIOJM M YacTH, HA ABIKEHHE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JIaCTH YNpPaBIEHUS JIMYHBIMU U CEMENHBIMU
(uHaHCAMM); COCTABISATH BBIPAKEHHs, YPAaBHCHHs, HEPABEHCTBA U MX
CHUCTEMBI II0 YCIOBHIO 3aJa4yM, HMCCIEIOBATh IOJYYEHHOE DPCILICHUE U
OLICHMBATh IPaBJOINOJO0OHOCTh pPE3YIbTATOB; YMEHHE MOJEINPOBAThH
peanbHblE CUTyallMM HA S3BIKE MATEMaTUKU; COCTABIIATH BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3a7ja41, UCCIIEI0BATh
IIOCTPOCHHBIE MOJIEJIM C  HCIOJIB30BAaHUEM  amnapara  anreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeHEE apuPpMeTHYeCKoe, MearuaHa,
HauOoJIbIlIee U HAUMEHBIIIeE 3HAUCHHUS, pa3Max, JUCIIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO0 Ha0Opa; yMEHHE H3BIIEKaTh, UHTEPIPETUPOBATH
“H(OpMAIIHIO, TPEJICTABIICHHYIO B TaOIMIaX, HA AUarpamMmax, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA PEATbHBIX MPOIIECCOB U SIBJICHUM; TIPEICTABIIATH
WHPOpMAIIUIO C TOMOIIBIO TaONMWI] W JUarpaMM; HCCIEA0BATh
CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METO/JIOB M 3JIEKTPOHHBIX CPEJICTB; rpad)UuECKU UCCIEA0BAThH COBMECTHBIE
HaOIIOZICHUS C TIOMOIIBIO TUArpaMM PacCeUBaHUs U JIMHEMHOW Perpeccuu

YMenue onepupoBaTh MOHATUSIMHU: CIy4alHBIM OMNBIT M ClydailHOE
coObITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHME BBIYUCIIATH
BEpPOSITHOCTh C HCIOJIb30BAaHUEM TpapUuecKuX METOJO0B; MPUMEHSThH
(GhopMyIbl CIOXKEHUSI U YMHOXKEHUSI BEpOATHOCTEH, (OpMyny MOJIHOM
BeposATHOCTH, Gopmyny beprymm, komOuHaTOpHBIE (DAKTHI U HOPMYIIHI;
OIICHUBATh BEPOSATHOCTU pEATbHBIX COOBITUH; YMEHHE OIEepUPOBATH
HNOHSATUSIMU:  ClIlydaiiHash BEJIWYMHA, paclpeiiefieHue BEpPOSITHOCTEMH,
MaTeMaTHYeCKOe OXHJaHUe, TUCHEepCUss M CTaHJAapTHOE OTKIOHEHHE
ClIydailHOM  BeNMYMHBL, (YHKIUM pacmpeleieHuss M IJIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAJILHOTO pacIipe/ieIeHH; yMEeHHE
UCIIOJIb30BaTh CBOMCTBA U3YyUEHHBIX paCIpe/IeICHHUI s pelieHus 3a1ay;
3HAKOMCTBO C MOHSTUSIMU: 3aKOH OOJIBIIUX YHCEJ, METO/IbI BEIOOPOUYHBIX
UCCIICJIOBAaHMM; YyMEHHE TMPUBOIUTH MPUMEPHI MPOSBICHUA 3aKOHA
OOJBIIMX YHUCEN B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHUE
OTIEpUPOBAThH MOHATUSMU: COUETAHUE, NIEPECTAaHOBKA, YHCIO COYETAHUIA,
YHCIIO  TEepecTaHoBOK; OuHOM  HploTOHa; yMeHuUE  MPUMEHSTH
KOMOHMHATOPHBIE (PAKTHI M PACCYKICHUS [UIsl PEIICHUs 3a]1a4; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHII; COCTABIATh BEPOSTHOCTHYIO MOJEINH U
UHTEPIPETHPOBATH MOTYIYCHHBII pe3ynbTaT

YMmenue onepupoBaTb IMOHATUAMH: TOYKA, IIpdAMasd, TIIJIOCKOCTbD,
IMPOCTPAHCTBO, OTPEC30K, JIY4, BEJIMUNHA YTJIa, IUIOCKUH yroui, ,Z[ByrpaHHLIfI
yroi, TpéXFpaHHLIﬁ yroJi, CKpCinuBaromuecs npamMbiC, mapajuiCJIbHOCTh U
NECpHNCHAUKYIAPHOCTh IMPAMBIX U HHOCKOCTeﬁ, yroj MCExay IMpsIMBbIMU,
yrojia MeCExay HpﬂMOﬁ U IUIOCKOCTBIO, YIroJl MCKAY IIJIOCKOCTAMU,




paccTosiHie OT TOYKM 10 IUIOCKOCTH, PACCTOSHUE MEXAY HPSIMbIMHU,
paccTosiHue MEXAY IJIOCKOCTSIMH; YMEHUE HMCIOJIb30BaTh MPU PELICHUU
3a/1a4 U3ydeHHbIC (DaKThl U TEOPEMBbI TUNIAHUMETPUU; YMEHHE OIICHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOMIETO MHPA; CTPOUThH MAaTEMaTHYECKHE
MOJICJIM C TOMOIIBI0O T€OMETPUUECKHX TMOHATUA M BEJIMYMH, PEIIaTh
CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a/1a41
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YMeHne onepupoBaTh MOHATHAMU: IUIOMAAs (UTYpPBL, 00BEM (UTYPHI,
MHOTOTPAaHHHK, TPAaBWJIBHBIA MHOTOTPAHHUK, CE€UYEHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenures, Mpu3Ma, NUpamuna, QGurypa M TOBEPXHOCTb
BpallleHus, UIUHAP, KOHYC, Imap, cdepa, Iiomanb cepsl, IUIONaab
MOBEPXHOCTH TMHUPAMUIBI, TPU3MBI, KOHYCa, HHWIHHIpA, 00BEM KyOa,
MPSIMOYTOJIBHOTO MMapajuIeNenuIe/ia, MUPaMUbl, MPHU3MBI, IMIMHApA,
KOHYyCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHs KOHYCa W IMIMHApA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, OWIMHIPA, KOHYCa; YMEHHE CTPOWTH CEUYCHHUE
MHOTOTpaHHUKA, W300pakaTh MHOTOTPAHHUKH, (GUTYPHI U TOBEPXHOCTH
BpAIllEHNs, UX CEYCHHS, B TOM YHCIIE C MTOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (PHUTYP, CAMOCTOSATEIHEHO
(hopMyITHPOBATh OTIPEIEIIEHUS H3YdaeMBbIX (DUTYP, BBIIBUTATH TUTIOTE3BI O
CBOWMCTBAaX M MpPHU3HAKAX TCOMETPUYECKUX (GUTYp, OOOCHOBHIBATHUIH
OTIpOBEpraTth MUX; YMEHHE MPOBOAUTH KiIacCHPUKAIMIO (Uryp 110
pa3NUYHBIM TIPH3HAKAM, BBINIOJIHATH HEOOXOJIMMBIC JOTIOJHUTEIbHBIC
MOCTPOCHHUS

11

YMeHHe omnepupoBaTh TOHSATHSAMH: JIBHDKEHHE B  IPOCTPAHCTBE,
napajuieIbHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOJ00Us, TOJ00HBIE (GUTYPBI, yMEHHUE
pacro3HaBaTh paBHbIC W TOAOOHBIE (HUTYPHI, B TOM 4YHCJIE B MPHUPOJIE,
UCKYCCTBE, QpXUTEKTYPE; UCTIOIH30BATh FTCOMETPUIECKUE OTHOIICHUS TIPH
peIlICHUH 3a/1a4; HAXOJUTh T'€OMETPHUCCKUE BEIUYMHBI (IJIMHA, YroJ,
IUIOIab, 00BEM) MPU PELICHUHU 3324 U3 JPYIHX Y4EOHBIX MPEIMETOB U
U3 pealbHOW KH3HH, YMCHHE BBIYHCISATh TNCOMETPUYECCKUE BEITHMYMHBI
(muHa, yrous, momanb, 00BEM, IUIOIMIAIL I[MOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIC (POPMYJIBI U METOJbI, B TOM YHCIIE: IUIOIIAh TOBEPXHOCTH
NUPaMUJIbI, IPU3MbI, KOHYCa, [IWIMHAPA, TIOMaas chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO TapajuiesienuIeia, MUPaMUIbl, TPU3MBI, IIHIUHIPA,
KOHYCa, Il1apa; yMEHHe HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP

12

YMmenue ONCpUPOBATh IMOHATHAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAMHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC IIPOU3BCACHUEC, BCKTOPHOC TMIPOU3SBCACHUC, YIOJl MCKIAY
BCKTOpaMHU; YMCHHUEC HCIIOJIb30BATh BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METO
U pCHICHUA TCOMCTPUUCCKUX 3a/laYd U 3aia4 IPpYTUx y‘{C6HBIX npeamMcTOB
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YMeHue BeIOMpaTh NOIXOIAIINA METO/I TSl PELICHHS 3a]]a4i; TIOHUMaHHe
3HaYMMOCTH MAaTEMaTHKHd B HM3YYE€HUH TPHUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M ABJICHUH; YMEHHME pAaclO3HAaBaTh IPOSABIICHUE 3aKOHOB
MAaTE€MAaTUKU B UCKYCCTBE, YMEHUE IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITHH POCCUICKON U MUPOBOW MAaTeMAaTHYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O MATEMATHUKE

K IIpoBepsiemMblii 31eMeHT COePKAHUSA
ox

1 Yucna ¥ BEIYUCIIEHUS

1.1 | HarypanbeHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEBIX YUCE

Pammonanbupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOW, TPOICHTHI,

12 OECKOHEYHBIE MTEPUONMUECKHIE IPOoOH

13 Apudmernueckuil KOpeHb HaTypajlbHOU cTeneHu. J[efcTBus ¢ apupMeTHuecKUMHU
’ KOpHSIMH HATYpaJIbHOW CTETNEeHU

14 Crenens ¢ menbsiM nmokaszatesneM. CTeneHb ¢ palmoHaIbHBIM Moka3areneM. CBoWcTBa
' CTENEHU

15 CuHyC, KOCHMHYC W TaHTE€HC UYHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

APKTAaHT'CHC YUCJIOBOI'0 aprymMmcHTa

1.6 | Jlorapudm uuncna. JlecaTHIHBIE U HATYpAIbHBIC JTOTapH(PMBI

JleiicTBUTeNnbHBIE YKca. ApU(PMETHUECKHE OTIEPALNH C IeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | IIpuGnux€HHbIE BEIYUCICHUS, TPAaBUIIa OKPYTJICHUS, IPUKU]IKA U OLIEHKA pe3yibTaTa
BBIYHCIICHUI

1.8 | TlpeoGpazoBaHne BEIpOKECHUM

1.9 KoMmmirekcHsie unciia

2 VYpaBHEHHs 1 HEpABCHCTBA

2.1 | lensie u 1poOHO-pAlIMOHATIBLHBIC YPABHEHUS

2.2 | HppaunoHalbHbIE ypaBHEHUS

2.3 | TpuroHoMeTpHYECKUE YpaBHEHUS

2.4 | Tloka3zaTenbHbIC U JOrapu(hMUUECKUE YPaBHEHUS

2.5 | emnsie u 1poOHO-paIOHATILHBIE HEPABEHCTBA

2.6 | HppaumoHaibHBIC HEPABEHCTBA

2.7 | Tloka3arenpHble U JOrapupMUYECKUEe HEPABEHCTBA

2.8 | TpuroHoMmeTrpuieckue HepaBEeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTU ypaBHeHI/Iﬁ H HCPAaBCHCTB

2.10 | VYpaBHeHHs, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu

2.11 | Marpuua cuctemsl JJUHEHHBIX ypaBHeHUH. OnpenennTelib MaTpULIbI

3 OyHKIMH U TpadUKH

Oynkius, crnocodObl 3ananus ¢yHkuuu. ['padpuk ¢ynkuuu. B3aumbHo oOpaTHbIE

3.1 .
¢ynkuuu. YérHele n Heu€éTHble QyHkuuu. Ilepuoanueckue GpyHKIMM

OO6nacte ompeneneHuss ¥ MHOXKeCTBO 3HaueHuil ¢ynkumu. Hymm ¢yskuum.

3.2
HpOMe)Ky’TKI/I 3HaKOIIOCTOAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTH (IJYHKI_[I/II/I.




MakcuMymbl ¥ MUHUMYMBI (GyHKIMH. HaumOouspliee ¥ HauMeHblee 3HAYCHUE
(GYHKIMU HAa TPOMEXKYTKE

CrenenHas GyHKIUS ¢ HATypaIbHBIM U IIETBIM TIOKa3areneM. EE€ cBoiicTBan rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 | Tpuronomerpuieckue QyHKIHH, UX CBOMCTBA U IpadUKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumnToTsl TpadukoB ¢yHkuuid. CpoiictBa  pyHKIMIA,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomeTpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanas pyHkuuu. [IpousBoaHble 3eMEHTapHBIX QYHKIUN
[IpumeHeHre MPOM3BOJHOM K HCCIEIOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 | oskcrpemymbl. Haxoxnenne HamOOJIBIIETO ¥ HAaWMEHBIIETO 3HAYeHHS (DYHKIMU Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammbl Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHoOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPALICHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






