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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6azoBoro ypoBHs s oOywaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENIBHOTO — CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl oOecriedMBaeT OBJAJACHUE KITIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3zoBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHadueH uisi GopMUpoBaHUS Yy OOyHaroIIuXcs
CTaTUCTUYECKOM KYJBTYpbl M TIOHMMAaHUS POJM TEOPUU BEPOSTHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA Ui MU3yYeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3yueHunm kypca oOOramaroTcs MNPEACTABICHUS YYalllUXcCs O
METOJAaX UCCIENOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAETCS IOHUMAHNE 3HAYUMOCTH
YU OOIIHOCTH MaTEMaTUYECKHX METOJOB MO3HAHUSA KaK HEOThEMJIEMOW YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHUE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH KypCca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBS3SX MEXKAY HUMU Ha BaXHbBIX NPUMEPAX, CHOKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» CpelHeW IIKOJbl Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIIEyIOIllMe OCHOBHBIE cojepxaTeinbHble JUHUU: «CiydaiiHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3Y4€HUE TE€OMETPUYECKOTO H
OMHOMHUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBHIBHBIMU aHaJIOraMH
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Conepxxanue nuHuM «CrydaiiHble COOBITHSI W BEPOSTHOCTH»  CIIY)KUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSTHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAaK)K€ 3Ta JIMHHUS HEOOXOJMMa Kak
0a3a s W3ydyeHHUs 3aKoHa OOJBIIMX Yucen — (YyHIaMEHTAIbHOTO 3aKOHa,
JNEUCTBYIOLIEr0 B MPUPOJE W OOIIECTBE M HUMEIOIIEr0 MaTeMaTUYECKYIO



dopmanmzaruio. Cam 3aKOH OOJBIIMX YMCEN MPEAJIaracTcs B O3HAKOMHUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBSI3aHHbIE C  HENPEPBHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMH,
aKIEHTUPYIOT BHHMAaHUE IIKOJHPHUKOB Ha OINUCAaHMM M H3YYCHUHU CIy4YalHbIX
SBJICHUN C MOMOILBIO HENpPEpBhIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
M0Ka3aTeIbHOMY W HOPMAJIbHOMY paclpeneseHUsIM, TIPU 3TOM Mperoaaraercs
O3HAKOMHUTENIFHOE M3y4YeHHE MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MOaHHBIX C TOMOIIbIO Tabnuim u guarpamm. CpeanHee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCx0bl). BeposTHOCTH ciydailHOro coObITHS. Bau3ocTh 4acTOThl U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClOKEHHs] BEPOITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. Tpeyronsnuk Ilackans. ®opmyna 6unoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacrpenencHuid, B TOM 4YHCIIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MAaTEMaTUYECKOr0 OKUIAHKS, B TOM YUCJIE B 3aJayax U3 IOBCEIHEBHOU JKU3HM.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKOW UJICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); bu3YecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CpPEICTBOM ITO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAWe20  Mupa,  NpUMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBblesiornueckue1eicTBus:

* BBISIBIISATh M XapPaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKA MATEMAaTHYSCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpENeCHUS  TOHATUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYKICHHS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaT€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpPATh CIOCOO pelieHuss y4eOHOM 3agadyM (CpaBHMBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBblenccienoBaTelbCKHeAeHCTBUSA:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHS,
mpoliiecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMH;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTAThH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBISIBJIATH ACPUIIUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITHIO U3 UCTOYHHUKOB Pa3JIMYHBIX THIIOB, AHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATh B (POPMYJIMPOBATH CYKJICHHUSI B COOTBETCTBHH C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYYEHHBIN pe3yJbTaT;

eB XOJIe 00CYXJACHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMs; COMOCTaBISATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTHUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa; CaMOCTOSATEIHLHO BBIOMpaTh (OpPMAT BBICTYIUICHUS C Y4ETOM
3aJ1a4 MPe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U UCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATbHOM
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATeTbHOCTH, IUIAHUPOBATh OPTaHU3AIHMIO COBMECTHOM  paboThI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e YJaCTBOBATh B TPYNIOBBIX (popmax paboThl (00CYyX aeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.

Camoopranusanus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIieHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMH  TIO3HABATCIBHOM  pedICKCHMM KaK  OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTaTa pelieH!us MaTeMaTHIeCKON 3a/1a4u;

e PEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;



¢ OIICHUBATh COOTBETCTBHE peE3yJbTaTa LEId U YCIOBHUSIM, OOBACHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS DPE3YJNbTAaTOB JEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefAHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHBIIIEEe 3HAYCHUE, pa3MaxX MacCUBa YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPABHUBATh BEPOSTHOCTU COOBITUA B M3YYCHHBIX CIIy4ailHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUAMM: YCIOBHAs BEPOSITHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh NOHSATUAMH: HCHBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEW, MarpaMMa pacipeieseHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIWTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HNmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N KounyecTBouacon DJIeKTPOHHbIE
; HaumeHoBaHuepas3aeioB U (undposbie)

n/ Bcer KonTtpoJsbHbiepadoT IIpakTnyeckuepadoT
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbIEpecypc

n 0 bl bl .
IIpencraBneHne JaHHBIX U 4 bubnnorexa [JOK
onucareyibHasi CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
CiyuaiiHbl€ OIIBITHI U CITy4aliHbIE
COOBITHSI, OIIBITHI C 3 1 bubnunoreka LIOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/e0b7b0f1
HCXO0JIaMH
Onepanuu Hajg COOBITUAMM, 3 Bbu6motreka [IOK
CJIO’KEHUE BEPOSATHOCTEM https://m.edso0.ru/e0b7b0f1
VYcnoBHas BEpOATHOCTb, IEPEBO
CIIy4altHOTO ombITa, (hopmysa 6 bubmuoreka [IOK
MOJTHOM BEPOSATHOCTH U https://m.edsoo.ru/e0b7b0f1
HE3aBHCUMOCTh COOBITUI

bu6mmoteka IIOK

DUICMCHTLIKOMOHHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
Cepuurocie10BaTeIbHBIXUCTTBITAHH 3 1 bu6nmorexa LIOK
i https://m.edsoo.ru/e0b7b0f1
CnyuailHbIEBETMYHHBI U 6 bubmuoreka [IOK
pacrpeneneHus https://m.edsoo.ru/e0b7b0f1
O6o06menue 5 5 but6mmoreka [IOK

CHCTeMaTH3alusI3HaHuN

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

N KosaunuyecTBoyacoB DJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (undposbie)
n/ Bcer  KourtpoJsbHbiepato IMpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTe/bHBIEpeCyp
n 0 ThI ThI
Chbl
1 MaremaTHuecKoeOXK11aHueCTydailHONBEIN 4 bubnmnoreka HOK
YUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHAAPTHOE OTKJIOHEHHUE bubmmoreka [JOK
2 o . 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bubnuoreka [JOK
1
3 Saxonbonbumxcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbleCTy4aiiHbIEBETMUNHBI 9 Bu6moteka [JOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bubnuoreka [IOK
H 2 1
> OPMAILHOCPACTIpEAeICIA https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHME, 00001IEHNE U CHCTEMATH3ALUS 19 p bubmuoteka [IOK
3HaHUHN https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

KonnposepsiemoropesyJbtara

6.1

6.2

IIpoBepsiemble MpeaMeTHBbIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBI CPeIHEro
0011ero oopa3oBaHus

TeopusBepoATHOCTEN U CTATUCTUKA
UWTaTh U CTPOUTH TAOJUIIBI U JHATPAMMBI

OnepupoBarh NOHATUSIMHU: CpeqHEE apuPMETHUECKOE,
MearaHa, HauOoJiplliee, HaUMEHbIlIee 3HAUYECHUE, pa3Max

MaCCHuBa YUCJIOBBIX JAaHHBIX

6.3

OnepupoBaTh NOHATUSAMU: CIy4YalHBIA DKCIIEPUMEHT
(ombIT) M ciayyailHOe COOBITHE, dJIEMEHTapHOE COOBITHE
(37eMeHTapHBIH UCXO0J) CIY4alHOTO OINbITa; HAaXOAWUTh
BEPOATHOCTH B  OIBITAX C  PaBHOBO3MOXKHBIMHU
CllyyallHBIMM COOBITHSIMH, HAaxXOIWTh M CPAaBHUBATh
BEPOSATHOCTH COOBITUH B HU3YYEHHBIX CIy4yalHBIX

OKCIICPUMCEHTAaX

6.4

Haxomute u dhopmynupoBaTh COOBITHS: TEepecedyeHrne U
00beIMHEHNE JTAaHHBIX COOBITHH, coObITHE,
MIPOTHUBOMONOKHOE JaHHOMY COOBITHIO; TOJTB30BATHCS
auarpaMmamMu - Oiiepa W GOpMYJIOM  CIOXKEHHS

BCPOHTHOCTCﬁ Ipu pCHICHUUA 3a/1a4

6.5

6.6

OHCpI/IpOBaTB MOHATUAMU: YCJIOBHAA  BCPOATHOCTD,
HE3aBHUCUMBIC CO6I)ITI/I$I; HaxXoquTb BCPOATHOCTHU C
IIOMOIIBIO IIPpaBUJIa YMHOKCHHA, C IOMOIINbBIKO JCPCBa

CIIy4ailHOrO OmbITa

[IpumeHsITh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS MPHU

pelieHnu 3aaa4

6.7

OnepupoBaTh NOHATUSAMU: HCIBITAHAE, HE3aBHCHUMBIC
UCIIBITAHUS, CEpUsl HCIBITAHUM, YCIEX M HeyzAaua,

HaxXoJUuTb BEPOATHOCTHU COOBITHH B CCPUHN HE3aBUCUMBIX




6.8

HCITBITAHUH A0 IEPBOIo ycrnexa, HaXO0JUTb BEPOATHOCTHU

cOOBITHH B cepuu UcnbITanuil bepuysnu
OnepupoBarh  NOHATHSAMM:  ClydyailHas  BEJIMYUHA,

pacnpezeneHue BEPOATHOCTEH, Juarpamma

pacnpeeneHust

11 KIIACC

Koanposepsiemorope3yibTaTa

IIpoBepsiemble MpeAMeTHbIE Pe3yabTAThHI 0CBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero
0011ero oopa3oBaHus

5 TeopusaBepOATHOCTEN U CTATHUCTHKA
CpaBHMBaTh  BEpPOATHOCTUM  3HAYEHUM  CIly4aillHOU
5.1 BEJIMYMHBI [0 PACHPEACICHUIO HIH € IOMOUIBIO
auarpamm
OnepupoBarh MOHATHEM MaTEeMATUYECKOTO OKUIAHHUS,
MPUBOJIUTh  TPHUMEPHI  TOTO, KaK  TPUMEHSETCS
5.2 MaTeMaTHYeCKoe OXHUJAHUE CIyJalHOW BENUYHHBI,
HaXxOJIUTh MAaTEMAaTHUYECKOe OXHJAHUE 110 JaHHOMY
pacrpeeeHuIo
5.3 Nwmets nipeacTaBiieHne o 3aK0He OONBIINX YHCeT
5.4 Nwmets nipeacTaBieHrne 0 HOpMaabHOM paclpeeeHuu



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kon IIpoBepsiembliidIeMeHTCOAEPKAHUS
6 TeopusiBeposiTHOCTEH U CTATUCTUKA
[IpeacraBinenne AaHHBIX C MOMOMIbIO Tabimuun u  guarpamm. CpenHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOoJbIlee W HAWMEHbBIIEEC 3HAYCHUSA, pa3Max,
JHCTIEPCUs M CTaHJAapPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CayuvaiiHple SKCIEpUMEHTBI (OIBITBI) M CIy4yaiHble COOBITHS. OJeMEHTapHbIE
coObITHs (MCX0bl). BeposTHOCTH ciydallHOTO COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAaPHBIMU
COOBITHSIMH. BepositHOCTHCOOBITHIA B OIbITax c
PaBHOBO3MOXKHBIMUAJIEMEHTAPHBIMUCOOBITUAMU
6.3 Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEeIMHEHHE, MPOTHBOIOIOKHBIE
' coObITHs. narpammbdiiiepa. @opMynacioKEeHUIBEPOATHOCTEH
6.4 VYcnoBHas  BEpPOSTHOCTb. YMHOKEHHE BEpOSATHOCTEH. JlepeBO  CiaydallHOro
' skcnepumenTa. dopmynanonHoiiBepostHocT. He3aBucuMblecoOBITUS
65 KomOunatopHoe mnpaBwio ymHOxeHus. IlepectranoBku u daktopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma Herotona
bunapHblii cnyyaliHeli ONBIT (WCIBITAaHUE), ycmex M Heynada. HesaBucumble
6.6 ucneltanusd.  Cepus  HE3aBUCHUMBIX  WCIBITAHMM 10  INEpBOrO  ycmexa.
CepusiHezaBUCHMBIXUCTIBITaHU N BepHym
6.7 CrnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacrnpenesieHusl.
' [Ipumepsipacnpeenennii, B TOMYUCIEreOMeTpHUecKoe 1 ONHOMHAIbHOE
11 KJIACC
Kon IIpoBepsieMbliidjIeMEHTCOIePKAHUSA
5 TeopusiBeposTHOCTEN U CTATUCTUKA
YucnoBble XapaKTEPUCTUKHM CIy4YalHBIX BEJIMYMH: MaTEMATHYECKOE OXHMJAHUE,
5 1 JUCIIEpCUsl U CTaHJAapTHOE OTKJIOHEHue. [Ipumepbl NpUMEHEHHs] MaTEMaTHUYECKOTO

OXHaaHusi, B TOM YHUCJIIE B 3aJadyax W3 HOBCG,Z[HCBHOﬁ JKU3HA. MaTteMaTHdecKoe

OKu/laHue OWHApHOM Ciy4alHOW BeMMYMHBL. MareMaTHYecKoe OKUIAHHWE CYMMBI




CJ'Iy‘IElfIHBIX BCJIMYHMH. MaTeMaTI/ILIeCKOCO)KI/II[aHI/IC U JUCTICPCUATCOMETPUYCCKOTIO U

OMHOMUAIbHOIOpacpeesIeHu

3akoH OONBIIMX YHCET W €ro poJb B Hayke, MpHUPOAE U  OOIIeCTBE.

5.2

Bb160pOYHBINMETOIUCCIICTOBAHMI

[Ipumepsl  HENpephBIBHBIX  CIAydyalHbIX BenuuuH. [loHATHE O  IUIOTHOCTH
5.3 pactipeaenienus. 3agauu, MPUBOIAIINE K HOpMalbHOMYpactpeaenenuto. [lonstue o

HOpMaAJIbHOMpPACHIpPEACICHU N



IPOBEPSIEMBIE HA EI'D I1IO0 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koanpo
BepsieMo
rorpeodo
BaHUA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbI CpeHero 061ero odopa3oBaHus

Bnagenue meromamMu J10Ka3aTenbCTB, AITOPUTMAMH pELICHUS 3a/ay; yYMEHHE
dbopMynupoBaTh M ONMEPUPOBATH MOHATHAMH: ONpeielieHne, akcuoma, Teopema,
CIIEJICTBUE, CBOMCTBO, NMPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYITHUPOBKH;
OPUMEHATh UX; yMEHHE (OpMYyIUPOBATH OOpPATHOE U IPOTHUBOIIOJIOKHOE
YTBEP)KJCHHE, MPHUBOAWTH IPHUMEPHl U KOHTPIPUMEPHI, HCIOIB30BATH METO]
MaTeMaTHYeCKOW WHIYKIMU; TPOBOJUTH JOKAa3aTeJIbHBIC PACCYXKICHUS TIpU
pelIeHNH 3a/1a4, OICHWBATh JIOTMYECKYIO NPAaBUIBHOCTh PACCYKICHHIA; YMEHHE
OMEepUPOBaTh MOHSTUSAMU: MHOXKECTBO, IOJAMHOXECTBO, OIEpalud  Hal
MHO>KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIHN ammapar it
OTHMCAaHUS PealbHBIX MPOIECCOB U SBJICHUI U MPHU PEIICHUU 3a]1a4, B TOM YHUCIIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHUE ONEepUpPOBaTh MOHATHIAMHU: Trpad, CBI3HBIN
rpad, AepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHE 3aJaBaTh M OMHUCHIBATH rpadbl
pa3IMYHBIMU CITIOCOOAMU; MCTIONB30BaTh rpadbl IPH PEIICHUN 3a1a4

YMeHue onepupoBaTh NOHATUSAMM: HATypalbHOE YMCIIO, LIEJI0€ YHUCIIO, CTENEHD C
LEJIBIM TOKa3aTelIeM, KOPEHb HaTypaJlbHOM CTENEHH, CTENEHb C PALlMOHAIBHBIM
HoKasareseM, CTeTeHb C IeHCTBUTEIbHBIM ITOKa3aTelieM, JJorapuM 4ucia, CHHYC,
KOCHMHYC M TaHT€HC NMPOU3BOJIBHOTO YHUCIA, OCTATOK MO MOJYJIIO, pallMOHAIBLHOE
YHUCIIO, HUPPALMOHAIBHOE  YHCJIO, MHOXECTBA  HATypaJbHBIX,  ILIEJIBIX,
palMOHANbHBIX, JEWCTBUTENbHBIX YHCEN, YMEHHUE HCIOJb30BaTh MpPHU3HAKU
JETUMOCTH, HAMMEHBIINN OOIUK JeNuTeNlb W HauMEHbIee oO0lee KpaTHOE,
anroput™ EBKiIMZa mNpu  pelIeHUMM 3a]ad; 3HAKOMCTBO C  pa3jIM4YHBIMU
MO3UIMOHHBIMM CHCTEMaMH CUMCIICHHS; YMEHHE BBIIOJIHATH BBIYHUCICHHE
3HaYeHUH W MpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHSAMHM M Jorapupmami,
npeoOpa3oBaHusl JpOOHO-PAllMOHATBHBIX BBIPAKEHHM; yMEHHE OINEpHUpPOBATh
HOHSTUAMM: IIOCJIEZIOBATEIBHOCTb, apupmeTnyeckas nporpeccus,
reoMeTpuueckas Iporpeccus, O€cKOHEYHO YyObIBarouiass reoMeTpudecKas
IIPOrpeccusi; YMEHHE 3a/1aBaTh IOCJIEI0BATEIbHOCTH, B TOM YHCJE C OMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHUE ONEPUPOBATh MOHATHUIMU: KOMILJIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb U apryMEHT KOMIUIEKCHOIO YHCIIa,
¢dopma 3amMcH KOMILJIEKCHBIX 4uceNl (FeOMEeTpHuecKasi, TPUTOHOMETpUYecKas H
anreOpanyeckas); yMeTb  INPOU3BOAMTH  apu(MeTHUecKue  JeHCTBUS €
KOMIUIEKCHBIMU 4MCJIAMU; NPUBOJUTH NPUMEPHI UCIOJIb30BAaHUS KOMIUIEKCHBIX
qucesl; ONEPUPOBATh MOHATUSAMU: MaTpula 2xX2 u 3X3, onpeaenuTeab MaTpULbI,
reOMETPUYECKUI CMBICIT OIIPEAEeIUTENs




YMeHue  onepupoBaTh  IOHATUSMHU:  PAlMOHAIBHBIE,  HMPpaLUOHAIBHBIC,
IIOKa3aTelbHbIE, CTCIICHHBIE, JorapupmMuyecKue, TPUTOHOMETPUYECKHE
YPaBHEHHs M HEPABEHCTBA, MX CHCTEMbl; YMEHHME OIEPUPOBATh IMOHATHAMMU:
TOKAECTBO, TOXKIECTBEHHOE IIpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHHUI M HEPABEHCTB, PAaBHOCUJIBHOCTb YPAaBHEHMH, HEPABCHCTB U CHUCTEM;
YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA M CHUCTEMbBI C IIOMOLIBIO PAa3IM4HBIX
IIPUEMOB; PEIIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C IIapAMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI [l PELICHUS MATEMATHYECKUX 3a1ad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U pealbHOU KU3HU

VYMeHue onepupoBaTh NOHATHAMU: QYHKIMS, YETHOCTh QYHKINHU, IEPUOJUYHOCTh
(GyHKIMH, OTPAaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIIHH, SKCTPEMYyM
¢yHkunu, HamOonbllee W HaWMEHbIEe 3HAueHHs (QYHKIUH Ha TPOMEXKYTKE,
HerpepbiBHAas (YHKIWSA, acCUMNOTOTHI rpaduka ¢GyHKIWMU, TepBas M BTOpas
npou3BoHAs (YHKIMH, T€OMETPUUECKUN U (PU3MUECKUI CMBICI TPOU3BOJHOM,
nepBooOpa3Has, ONpeAeNEHHbI HHTErpajg; YMEHHME HaXOIUThb AaCHUMITOTHI
rpaduka (PYHKIMH; YMEHHE BBIYUCIATH NPOU3BOJIHBIE CYMMBI, IPOU3BEICHMS,
YaCTHOTI'O U KOMITO3ULIMH (DYHKIUI, HAXOAUTh ypaBHEHHE KacaTeIbHON K rpaduKy
(GyHKLUY; yMEHHE HaXOJIUTh IPOM3BOJHBIC IEMEHTApHbIX (DYHKIUH; yMeHHE
UCMOJNb30BaTh  MPOU3BOAHYIO Ui MccleloBaHMA  (QYHKUUH, HaXOAUTh
HauOOJIbIINE U HAUMEHbIIINE 3HaUYeHUS QYHKIUI; CTPOUTH I'pa)uKi MHOTOWJIEHOB
C HCHOJb30BAaHUEM  ammapaTa MaTeMaTUYeCKOro  aHajau3a; [PUMEHSTbH
MPOU3BOJHYIO JUISl HAaXOXKIACHMSI HaWIy4llIero PElIeHUs B MPUKIAAHBIX, B TOM
YHCIIe COLUATbHO-IKOHOMUYECKUX U (PU3NYECKHX 3a7adax; HaXOJUTh IJIOLIAAN U
00BEMBI (UTYp € MOMOIIBIO MHTErpaa; MPUBOJUTH MPUMEPhl MaTEMATHYECKOTO
MOJIEIMPOBAHMS ¢ IOMOIIBIO AU depeHIInanbHBIX YpaBHEHUH

YMeHue omnepupoBaTh MNOHATHSAMH: Tpaduk QyHKUIMH, oOpaTHass QYHKIMS,
KOMIO3UIMs  (QyHKUMH, JuHEHHass  (QyHKOUS, KBaApaTHU4Has  (QYHKIMS,
panuoHanbHas (QyHKUUS, CTeNeHHas (YHKIUS, TPUTOHOMETPUUYECKUE (PYHKIIHH,
oOpaTHbIe TpPUTOHOMETpUYEeCcKHe (DYHKIMM, MOKa3aTeiabHas U JorapupmMuuecKas
¢GyHKIMU; yMEHHE CTPOUTh TpaUKH H3Y4YEHHBIX (YHKUUH, BBIIOJIHSATH
npeoOpa3oBanusi rpapuKoB (QYHKIUH, MCIOIB30BaTh TIpaduKA UId HU3Yy4EHHs
IpPOIIECCOB M 3aBUCUMOCTEW, TNpU peIIeHUH 3a1ad U3 JAPYruX Y4eOHBIX
IpPEeIMETOBH 3a7ad W3 peallbHOM KM3HH; BbIpakaTb (QopMyjamMH 3aBHUCHMOCTH
MEXly BeIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA U Tpaduku QYHKIUN 17 pelIeHus
ypaBHEHU, HEPABEHCTB U 3aJlad C MapaMeTpamu; U300paxarb Ha KOOPJUHATHON
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEeKCTOBBIE 33/1ayll Pa3HbIX THUIIOB (B TOM 4YHCIIE Ha TPOICHTHI,
NOJM W YacTW, Ha JBWXKECHHE, pabOTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH,
3a7ayd W3 OO0JacTH yOpaBJiCHUS JIMYHBIMH H CEMEWHBIMU (DUHAHCAMH);
COCTABJISATh BBIPAXCHHS, YpPaBHEHHS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHUIO
3aJ]auu, WCCIENOBaTh MOJYYCHHOE DPEUICHWE M OLEHUBATh MPaBIOINOI00HOCTh
PE3YyIbTAaTOB;, YMCHUC MOACIUPOBATL PCAJILHBIC CUTYyallUU HA SA3BIKC MATCMATHUKU,
COCTAaBJIATb BBIPAKCHUA, YpPAaBHCHHA, HCPABCHCTBA U HUX CUCTCMBI IO YCJIOBUIO




3a/a4M, HCCJIENOBaTh IIOCTPOCHHbIE MOJEINU C HCIHOJB30BAHUEM ammapaTa
anredpbl, MHTEPIPETUPOBATH MOTYUYCHHBIN Pe3yabTaT

YMeHue omnepupoBaTh TOHATHAMM: CpelHee apu(MeTHYecKoe, MeIuaHa,
HauOoJbIlleE M HaWMEHbLIEE 3HAYEHHUS, pa3Max, JUCHEepCUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; YMEHHE W3BIEKaTh, HWHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEICTABICHHYI0 B TaONUIax, Ha JguarpaMmMax, Trpadukax,
OTPaXKAIOIlYI0 CBOMCTBA pEalIbHBIX IIPOLECCOB U SBICHUH; IPEICTABIATH
MHPOPMALIMIO C TOMOILIBI TAOJIUI U JHarpaMM; HCCIIEAOBaTh CTAaTUCTHYECKUE
JJaHHbIE, B TOM YHUCJIE C IMPUMEHEHHEM IpadUuecKuX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; TIpadUuecKd HCCIe0BaTb COBMECTHbIE HAONIOJEHHUS C IOMOLIbIO
JMarpaMM pacCenBaHUs U JIMHEMHOW perpeccun

YMeHue onepupoBaTh IMOHATUSAMH: CIy4YalHBIH OIBIT M CIyd4allHOE COOBITHE,
BEPOSTHOCTb  CIIy4yallHOro COOBITUS; YMEHHE BBIUUCIATH BEPOATHOCTh C
UCIOJIb30BAaHUEM T'pa@UUECKUX METOJIOB; NPUMEHSTHh (OPMYJIbI CIIOKEHUS U
YMHOXXEHUS BeposATHOCTEH, (hopMyiy MOIHOI BeposATHOCTH, popmyny bepnysu,
KOMOWHATOpHBIE (akThl W (OPMYJIBI; OLEHUBATh BEPOSTHOCTH PpEATBbHBIX
COOBITHI;  yMEHME  ONEpUPOBaTh  IMOHATUSAMU:  CllydailHas  BEJIMYMHA,
pacupenciieHHe BEPOSATHOCTEH, MaTEeMaTU4YeCKOe OKMJIAaHHWE, JUCIEpPCUs U
CTaHJAPTHOE OTKJIOHEHHWE CIy4alHON BeIMYUHBI, (QYHKIHMH pacupencieHus M
IJIOTHOCTH PAaBHOMEPHOIO, IOKA3aTE€IbHOIO M HOPMAJIBHOIO pPaCIpENeiICHUN;
YMEHHUE HUCIIOIb30BaTh CBOMCTBA U3YYCHHBIX PACIPEACICHUN I pELIeHUs 3a1ay4;
3HAKOMCTBO C TIOHSATHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJAbl BBIOOPOYHBIX
UCCIIEIOBaHM; yMEHUE PUBOIUTH TPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCET
B NIPUPOAHBIX U OOLIECTBEHHBIX SBIEHUSIX; YMEHHE OMNEpUPOBAaTh MOHITHUIMHU:
coueTaHHe, MEepPecTaHOBKAa, YMCIO COYETaHWM, YHUCIO IEPEeCTaHOBOK; OWHOM
HeroTOHa; ymMeHHEe NpUMEHATh KOMOWHATOpHBIE (AaKThl M PACCYKIEHUS JUIS
pelieHns 3ajJay; OLIEHHWBATh BEPOSITHOCTH peajbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YNIbTAT

YMeHne onepupoBaTh MOHATHUAMM: TOUYKa, IpsiMasi, IJIOCKOCTb, IMPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YTJa, IUIOCKUH YTroJ, ABYTPAHHBINA YTroJl, TPEXTPaHHBIN
YIOJ, CKpEIIMBAKOIIHAECS NpsMble, MAPAUIEIbHOCTh M MEPIEHANKYISIPHOCTh
NPSAMBIX M IIOCKOCTEH, YroJl MEXAy IMpsSMBIMH, YIOJd MEXAYy HIpsIMON U
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT TOYKH 10 IUIOCKOCTH,
pacCTOSIHUE MEXKAY IMPSAMBIMHM, pPAacCTOSHUE MEXAY IUIOCKOCTSAMH; YMEHHUE
UCIOJIb30BaTh MPH PELICHUU 33/1a4 U3y4YeHHbIE (PaKThl U TEOPEMBI IUIAHUMETPHH;
YMEHHUE OLIEHUBAThb pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIIBI0 I'€OMETPUYECKUX IOHATUM U BEIUYMH,
pelaTh CBA3aHHBIC C HUMU IIPAKTUYECKHE 3aJa4H
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YMeHue omnepupoBaTh IMOHATHAMHU: IUIOMAAb (GUTYpel, O00BEM  (UTYpHL,
MHOTOTPAaHHHK, TNPABWIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPaHHUKA, KyO,
napajjieNienune], npu3Ma, NUpamMuaa, (urypa M TOBEPXHOCTh BpallEHUS,
IIMHAP, KOHYC, miap, cdepa, miomanb cdepsl, IUIOMEAAb HOBEPXHOCTH
OUpaMUzbl, TPU3MBI, KOHyCa, LWINHAPA, O00BEM Kyba, NPSMOYrOIBHOTO




napajuieenunena, NUpaMyuIbl, NPU3MBIL, LUIUHAPA, KOHYyCa, Inapa, pa3BEpTKa
IIOBEPXHOCTH, CEYECHHs KOHYCa U LWIMHJpPA, IapajuleIbHbIe OCU WM OCHOBAHHIO,
CeueHue I1apa, IUIOCKOCThb, Kacarouascs cgepsl, LWIMHAPA, KOHYCa; yMEHHUE
CTPOUTh CEYEHHE MHOTOTpPaHHUKA, H300pa)kaTb MHOTOIPAaHHHUKH, (UIYpbl U
IIOBEPXHOCTU BpAIICHHs, UX CEYCHMs, B TOM YHCJIE C IOMOULIBIO 3JIEKTPOHHBIX
CPE/CTB; YMEHHUE NMPUMEHATh CBOHCTBA T€OMETPHUECKUX (UTYP, CAMOCTOSITEIHHO
dopMynHupoBaTh OIpeneNeHusl HU3y4aeMbIX (Uryp, BBIIBUTATh THIIOTE3Bl O
CBOWCTBAaX M MPHU3HAKAX F€OMETPUIECKUX (PUTYP, 00OCHOBBIBATHHIIN ONPOBEPTaTh
UX; YMEHHE MPOBOJIUTH KIACCUPUKAIMIO (UTYp O pa3IMYHBIM TpU3HAKAM,
BBITOJIHATH HEOOXOIMMBIE JTOMTOJTHUTEIbHBIE TIOCTPOCHUS
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YMeHue onepupoBaTh MOHITHAMHU: JBWKCHHE B INPOCTPAHCTBE, MapaiesbHBINA
NEepeHoC, CAMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT, TpeoOpa3oBaHue
nonoousi, MOAOO0HBIE (UTYpHl; YMEHHE pacro3HaBaTh paBHBIE W TOJOOHBIC
¢urypel, B TOM 4YHCIIEé B TPUPOAE, HCKYCCTBE, apPXUTEKTYpPE; HCIIOIb30BATh
FeOMETPUUECKUE OTHOUICHHS TpPU PEIICHUU 3aJ]a4d; HaXOJIUTh T'€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOHIa/b, O0BEM) NpPHU PELICHUU 3aJad U3 JAPYTUX
y4eOHBIX MPEAMETOB U U3 PEalbHON KU3HU, YMEHUE BBIYUCIATH T€OMETPUUCCKUE
BEJIMYMHBI (IUIMHA, YO, MJIOoWaab, 00bEM, MIOMAAb MOBEPXHOCTH), UCIONb3YS
U3YyYEHHbIE (POPMYJIIbI U METO/IbI, B TOM YHUCIIE: IJIOLIA/b IOBEPXHOCTH MUPAMHU/IBI,
MPU3MBI, KOHYCa, IWIMHApA, IUIOMIAab cepbl; 00BEM KyOa, MPSAMOYTOIHHOTO
napajieNnenunena, MHPaMHIbL, TPHU3MBI, IMIMHApPA, KOHYyca, MIapa; yMEHHUe
HaXOJUTh OTHOILIEHHE 00bEMOB NOJOOHBIX (HUTYD

YMeHue onepupoBaTh NOHATUSAMU: MPSMOYToibHas CUCTEMa KOOPAWHAT, BEKTOP,
KOOpJMHATHl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha YHCJIO, Pa3joXEHHE BEKTOpa Mo 0as3ucy, CKaJspHOE MPOM3BEICHUE,
BEKTOPHOE TIPOM3BENEHHE, YIrOJ MEXIy BEKTOpaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIN M KOOPJMHATHBIA METO/ JUIS PEIICHUS TEOMETPHUECKUX 3a/1a9 U 337134
JIPYTHX y4eOHBIX MPEIMETOB
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YMenue BbIOMpaTh MNOAXOIAIMIMA METOA [Js pPELIeHUs 3aJaud; MOHUMaHUe
3HAYUMOCTU MAaTE€MaTHK{ B U3YUYE€HUU MPUPOAHBIX U OOUIECTBEHHBIX MPOILIECCOB U
ABJICHUM; YMEHUE PAClO3HABATh NPOSBICHHE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE,
YMEHUE TMPUBOJUTH TPUMEPHl MaTEMaTUYECKUX OTKPBITUH POCCHMCKOM U
MHPOBOM MaTeMaTH4eCKON HAyK!



HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
EI'D 1O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁi)JIeMeHTconep)KaHHﬂ

1 Yucna u BBIYUCICHUSA
1.1 | HarypaubHsle u uensle yucina. [Ipu3Haky 1eIMMOCTH LETbIX YHCET
12 Pammonanbupie  uncna. OOBIKHOBEHHBIE U JIECSATHYHBIE JpOOW, IPOLEHTEHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuii KopeHb HaTypanbHOW cTeneHu. [leficTBus ¢ apudmeTrnaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ wnenbiM mnokazareneM. CTenmeHb € palMOHAIbHBIM IOKA3aTEJIeM.
' CBoiicTBacTeneHu
15 CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 | Jlorapudwm uucna. JlecsTuunble 1 HATYpaIbHbIEC JOTapUPMBI
JelicTBuTenbHble uMchaa. ApudMeTHYecKue onepauuud ¢ JAeHCTBUTEIbHBIMU
1.7 | uwmcnamu. IlpuOnmKEHHBIEBBIUUCICHUS, NPABWIAOKPYIJICHUS, MNPUKUAKA U
OLIEHKape3y/IbTaTaBblYUCICHUN
1.8 | IIpeoGpa3oBaHUEBBIpAKEHUI
1.9 | KomruiekcHbleuncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 | Lensle u qpoOHO-paIMOHATIFHBIE YPAaBHEHUS
2.2 | VppaunoHaiabHBICYpaBHEHUS
2.3 | TpuronomerpudeckueypaBHEHUs
2.4 | Tloka3arenbHbIE U Iorapu(MUIECKUEypaBHEHHUS
2.5 | llensle u qpoOHO-palOHATIbHBIE HEPABEHCTBA
2.6 | HppaunoHaiabHbICHEpaBEHCTBA
2.7 | Tloka3arenbHbIe U JIoTapu(PMUIECKHEHEPABEHCTBA
2.8 | TpuronomerpuueckueHepaBEHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB
2.10 | VYpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TTApaMeTpaMu
2.11 | Marpuua cuctTeMbl JIMHEHHBIX ypaBHeHUH. OnpenenuTesb MaTpHUIIbI
3 OyHKIMH U TpaduKu
31 OyHkIus, crnocodbl 3amxanus ¢yHkuuu. ['padux ¢yHkumu. BzaumHo oOpatHble
' dbyakuun. YerHbie 1 Heu€THBIC QyHKIMU. [leprnoanueckuepyHKIum
OOnacte ompeneneHuss U MHOXKECTBO 3HadeHWH QyHkiuu. Hymm ¢dyHkumu.
3.2 | IlpomeXyTKM 3HAaKONOCTOSHCTBA. IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIHH.

MaKCI/IMyMLI U MHHHUMYMBIL (I)YHKI_[I/II/I HaubGonblllee ¥ HauMeHbIlIEe 3HAYCHUE




(GyHKINU Ha TPOMEKYTKE

CrenenHass (QyHKUMS C HaTypajdbHbIM UM LeJbIM IOKa3aTesneM. EE& cBoiicTBan

3.3 . .
rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 | Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 | IlokasarenbHas u norapupmudeckas GyHKINH, X CBOHCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorel rpadukoB (ynkmuit. CsoiicTBa  GyHKIHM,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI3AIAHUATIOCIEAOBATEIBHOCTEM
3.8 | Apudmernueckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOLEHTOB
4 Havanamatemarnueckoroanaiusa
4.1 | IlpousBomnas GpyHkimu. [Ipon3BoHBIC SIEeMEHTAPHBIX (HYHKIIUN
[IpumeneHue mNpoU3BOAHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 3KCTPEMYMBI. HaxoxxaeHneHan001b1ero u
HaMMEHBIIETO3HAYCHUA(DYHKITMMHAOTPE3KE
4.3 | IlepBooOpasnas. MHTETpan
5 MHokecTBa U JIOTUKA
5.1 | MmuoxecTBO, onepaiuu HaJa MHOKecTBaMHu. [narpammsl Ditnepa — Benna
5.2 | Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 | OmnmcarenpHas CTaTHCTHUKA
6.2 | BeposTtHOCTh
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl H alyIOCKOCTU
7.2 | TlpsMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 | MHoOrorpaHHuKu
7.4 | Tena u NOBEpXHOCTUBpPAIIECHUS
7.5 | KoopauHatsl U BEKTOPHI
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