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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMma yuyeOHOro kypca «BeposiTHOCTH M CTaTHUCTHKa»
6a3oBoro ypoBHs miisa oOydarommxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
®denepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJIAPTa CPEIHEro
oOmiero o0Opa3oBaHusi, € YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
MPEABIBISIEMBIX K MAaTEMAaTUHYECKOMY 0Opa30BaHUIO, U TPAAMLIMI POCCUIICKOTO
oOpazoBanus. Peanuzanus mporpaMMbl 00€CTIEUMBAET OBJIAJICHUE KITHOUYEBBIMU
KOMITETEHIIUSIMH, COCTABIIIOIMMHI OCHOBY I CAMOPA3BUTHS U HENIPEPHIBHOTO
oOpa3oBaHus, IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO u
MO03HABATEILHOTO PA3BUTHS TUYHOCTU 00YUAIOLIUXCS.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

VYuebnslil Kypc «BeposiTHOCTh U CTaTUCTUKA» 0A30BOr0 YPOBHS SIBIISIETCS
MIPOJIOKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mKoabl. Kypce npemnasHadeH st GopMHUpOBaHUS y OOyYarOImMUXCs
CTATUCTUYECKON KyJIbTYpbl W TOHHMAHHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YUCHHUS CITYYalHBIX COOBITUM, BETUYUH
u npotueccoB. [Ipu uzydenuu Kypca o0oraimarTcs IpeJACTaBICHUS yYaIIuXCcs O
METOJIaX HCCJICJAOBAHUS M3MEHUYHMBOTO MHpA, Pa3BUBACTCS TMOHUMAaHUE
3HAYUMOCTM M  OOIMHOCTH MAaTEMaTHYECKHX METOJOB IIO3HAHHMSI Kak
HEOThEMJIEMOM YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PCHHUSI.

ConepxkaHue Kypca HampaBiICHO Ha 3aKpEIVICHUE 3HAHMM, MOTYYECHHBIX
IpU M3YYEHUHU Kypca OCHOBHOM IIKOJBI M HA PA3BUTHE NPEACTABICHUNA O
CIIy4alHbIX BEJMUYMHAX M B3aUMOCBS3SX MEXKJY HUMH Ha BOXKHBIX MPUMEpax,
CIOJKETBI KOTOPBIX MOYEPITHYTHI U3 OKPY’KAIOIIET0 MUpA.

B cooTBeTcTBHMU ¢ yKa3aHHBIMH II€JISIMU B CTPYKType YueOHOro Kypca
«BeposiITHOCTh U CTAaTUCTUKA» CPeAHEN IIKOJIbI Ha 0A30BOM YPOBHE BBIJIEICHBI
CIEyIOIME OCHOBHBIC CoOJEpkKaTelbHble JIUHUU: «CiydailHble COOBITHS M
BEPOSTHOCTIY, «CiIydaifHbIe BEIMYMHBI U 3aKOH OOJIBIITNX YHCEID».

BaxxHyro wacTh Kypca 3aHUMaeT M3y4eHHWE TIeOMETPUYECKOro U
OMHOMHUATILHOTO PACHpPENCICHUI U 3HAKOMCTBO C HUX HENPEPHIBHBIMU
aHaJoramMu — IMOKa3aTelbHbIM U HOPMaJIbHBIM Pacpe/eICHUSIMHU.

Conepxanne nuHUU «CiloydaiiHbIe COOBITUS W BEPOSTHOCTH» CITYXKHUT
OCHOBOM 151 (hOPMUPOBAHUS MPEACTABICHUN O paclpeeiCHUH BEPOSATHOCTEH
MEX]ly 3HAUEHUSIMU CIIy4alHbIX BEJIUUMH, a TaKXKe 3Ta JIMHUSI HEe0OX0uMa Kak
0a3za sl W3y4YeHHs 3aKOHA OOJIBIIMX 4Kcel — (PyHIaMEHTaJIbHOTO 3aKOHa,



JCUCTBYIOIIETO B TPUPOAE M OOIIECTBE U HUMEIOMIET0 MAaTeMaTHYeCKYIo
dopmanuzanuto. Cam 3aK0H OONBIINX YHCEN MPeIaraeTcs B 03HAKOMUTEIIbHON
dbopMe ¢ MUHIMAaIbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, cBs3aHHBIE C HENPEPHIBHBIMU CIy4YallHbIMU  BEJIIMYMHAMH,
aKIEHTUPYIOT BHUMAaHUE IIKOJIBHUKOB HAa ONMCAHWU M W3YYEHUHU CIy4YailHBIX
SIBIICHUH C TIOMOIIBIO HEMPEPHIBHBIX (GyHKIIMH. OCHOBHOE BHUMAHUE YICISACTCS
MOKa3aTeIbHOMY U HOPMAaJIbHOMY pacHpeeICHUsM, IPU STOM IPEANOoIaraeTcs
O3HAKOMHTEIFHOE H3y4YeHHE MaTepuana 0e3 JI0Ka3aTeIbCTB MPUMEHSEMBIX
¢bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyudenue kypca «BepoATHOCTh M CTaTUCTHMKa» Ha 0a30BOM YypOBHE
OTBOAMUTCSL | Yac B HENENI0 B TEUEHHE KaXKJOro roja oOyueHus, Bcero 68
y4eOHBIX YaCOB.



COIEPKXAHUE YYEBHOTI'O KYPCA
10 KITACC

[IpeacraBnenre AaHHBIX C MOMONIbIO TaOIUI W juarpamm. CpeaHee
apupMeTHYecKoe, MelrMaHa, HauOoJbIllee M HAaWMEHbIIIEe 3HAYCHHUS, pa3Max,
JUCTIEPCHUS U CTaHIAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CnydaiiHple  SKCIEPUMEHTHl  (OMBITBI) W CIy4YalHbIe  COOBITHSL.
DOneMeHTapHble COOBITUS (MCXOAbI). BeposSTHOCTh CciaydallHOrO COOBITHS.
bmu3ocTh 4acTOTbl W BEPOSATHOCTH cOObITHHA. (CiydailHble OIBITBI €
PaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COOBITUSIMU. BeposiTHoCcTH COOBITUH B
OMBITAaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepaunn HaJ COOBITUSIMHU: repeceyeHune, o0beIMHEHNE,
IPOTUBOIIOJIOKHBIE CcOObITUA. Jlmarpammbl Oinepa. Dopmysia CIOXKEHHUS
BEPOSITHOCTEM.

VYciioBHas BEPOSTHOCTb. Y MHOKEHUE BEPOSITHOCTEH. JlepeBO CllydallHOrO
skcrepumenTa. @opmyiia noaHoi BeposiTHOCTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe mnpaBuio yMHOxkeHHUs. IlepectaHoBku u (axTopuar.
Yucno coueranuit. Tpeyronsnuk Ilackans. ®opmyna 6unoma HerotoHa.

bunapHeiii  ciydaiiHplii  ONBIT  (MCTBITAHHWE), YCIEX ©  HeyjJada.
HeszaBucumble wucnbiTanuss. Cepusi HE3aBUCHUMBIX HCHBITAHUI [0 MEPBOTO
ycnexa. Cepusi HE3aBUCHUMBIX UCTIbITaHUN bepHyu.

Cnyuaitnas BenuuuHa. Pacnpeaenenue BeposdtrHocteil. Jluarpamma
pactpenenenus. [Ipumepsl pacnpeneneHnil, B TOM YHUCIE, TEOMETPUUECKOE U
OMHOMHAIILHOE.

11 KITACC

UucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MaTEMaTUYECKOE
OXXUJAHHUE, TUCIEPCUS W CTaHJAPTHOE OTKIOHEHUWE. lIpumepsl mpuMeHeHus
MaTEMAaTU4YECKOr0 OKMIAHUS, B TOM YUCIE B 3a[1a4aX U3 NOBCEIHEBHOMN KU3HMU.
Marematnyeckoe 0KUJIAHUE OuHapHOM CIIy4aliHOM BEJINYMHBI.
MareMatndeckoe OXXHIAHUE CyMMBbI CIIy4YalHBIX BEJIWYMH. Marematnueckoe
OKHJIaHWE U AUCTIEPCUS TEOMETPUUECKOT0 U OWHOMHUAIBHOTO paCIpEICIICHUN.

3akoH OOJBIIMX YKCENI M €ro pojib B HayKe, INpUPOJie U OOIIECTBE.
Br160pouHbIii METO HCCIEOBAaHUM.



[IpuMepsl HENPEPBIBHBIX CIy4YaWHBIX BEIWYMH. [IOHSATHE O TJIIOTHOCTH
pacnpeaeneHus. 3ajladd, MNPUBOAIINE K HOPMAJIBbHOMY PpaCHpEieCHHUIO.
[TonsiTE 0 HOPMATLHOM pacHpPECICHUN.



ININTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOTPAMMbl Y4EOHOTO IMpeaMera
«MareMaTuka» XapakTepUu3yrTCs:

I'paknanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO  TPAXKIAHCKOM TMO3MIIMM  OOYy4arollerocss Kak
aKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUKCKOrO O0IIeCTBa, MPEACTaBICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SBJICHUM, TPOIEAYp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHUEM B3aUMOJIEUCTBOBATh C COLIMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMHA U HA3HAUYCHHUEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

C(OPMHPOBAHHOCTHIO  POCCHMCKOW  TPAKTAHCKOW  MIACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCUICKOW MAaTeMAaTUKH, IEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHUAM POCCUHUCKMX MAaTEMATUKOB M POCCUHCKOM
MaTeMaTUYECKOW IIIKOJbI, K HCIIOJIb30BAaHUIO ATUX JIOCTHXKEHUM B JIPYTUX
HayKax, TEXHOJIOTUAX, c(hepax SKOHOMHUKHU.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, OSTUYECKOIO TIOBEACHMS,
CBSI3aHHOTO € TMPAaKTUYECKUM TPUMEHEHUEM JOCTHXKEHUM HayKu W
NEATEIIbHOCTBI0 YYEHOrO0; OCO3HAHMEM JIMYHOIO BKJIAJa B ITOCTPOCHHUE
YCTOHYUBOTO OYyIIEro.

JcTeTHYeCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIFOYAsi ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, peleHnu, paccyXIcHUM;
BOCIIPUUMYHMBOCTBIO K MaTEMaTHUYE€CKUM aCIEeKTaM pPa3JIMYHbIX BHUJOB
HCKYCCTBaA.

Dusnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTBIO YMEHHUS MPUMEHSATh MAaTeMaTHYECKHE 3HaHUS B
MHTEpecax 3JI0pOoBOro W 0Oe3omacHOro oOpaza KU3HH, OTBETCTBEHHOI'O
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MHTAHHE, COATAHCHPOBAHHBIN
PEXKHUM 3aHATUIA U OTJbIXA, PETyJsipHas pU3NUECcKasi akTUBHOCTB); (PU3NIECKOTO
COBEpUIEHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03J10POBUTENBHOMN
NEATEINBHOCTBIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYJIOJIIOOMS; UHTEPECOM K
paznmuuHbiM  chepaM  TPO(PECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynmymieli mpodeccun W peaau3oBBIBaTh COOCTBEHHBIC >KU3HEHHBIC ILIAHbI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OO0Opa3oBaHUIO U
caMOOOpa30BaHUI0 Ha MPOTSHKEHUU BCEHM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKOW HAMPaBICHHOCTH.

IKOJI0rHYeCKoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYIbTYphI, TOHUMAHUEM BIUSHUS
COIIMATIbHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE MPUPOJHOU H
COIIMAJILHOM Cpelbl, OCO3HaHUEM TJIO0AJTBLHOTIO XapakTepa SKOJOTHYECKHUX
npoOJsieM; OpHEHTallMe Ha MPUMEHEHUE MATeMATUYeCKUX 3HAHUM JUIs
perieHus 3a1ad B 00JIaCTH OKPY’KAIOIICH Cpeibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKHM UX BO3MOYKHBIX ITOCJICICTBUN ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOopMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKd U OOIIECTBEHHOW MPAKTUKH,
MOHMMAaHUEM MAaTeMAaTHYECKOW HAYKH Kak c(hephbl UeTIOBEYECKOM JAESITEIBHOCTH,
ATANoOB €€ Pa3BUTHUS M 3HAUYMMOCTH I Pa3BUTHUS LUMBWIM3ALNH; OBJIAICHUEM
SI3bIKOM MaTE€MAaTUKU U MATEeMaTUYECKOW KyJIbTypOW KakK CPEJICTBOM IO3HAHUS
MHPA; TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO H  HCCIEA0BATEIIbCKYIO
NEATeNbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbl YYEeOHOT0 IIpeMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmsusiMuU, YHUBEPCANbHbIMU PeCyIAMUBHBIMU OCUCTBUIMU.

1) Vuusepcanvnvie noznasamenvHuwvle Oeticmsusi, 0becnedusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECco8 obyuanwuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpYJcarouwje2o  Mupa, HpuMeHeHue  102U4ecKux,
uccne0o8amenbcKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3zoBblesiornueckue1eicTBus:

e BBISBISTH u XapaKTepU30BaTh CYIIIECTBEHHbBIC PU3HAKH

MaTeMaTHYeCKUX OOBEKTOB, MOHSATHUM, OTHOIICHUN MEXy MOHSITHSIMU,
dbopMynHpoBaTh OTIpeICICHUS TTOHSATHUH; yCTaHaBJINBATh



CYILLECTBEHHBIN MPU3HAK KJIACCU(UKALIMN, OCHOBAHUSA Il 0000IIeHNs
Y CpaBHEHUs1, KpUTEPUHU MPOBOAMMOrO aHAJIN3a;

BOCIPUHUMATh, (POPMYIUPOBATH H MPEOOpPa3OBHIBATH CYXKICHUSA:
yTBEpJAUTENbHbIE U OTpPHUIATEIbHbIC, €IUHUYHbIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTEMaTUYECKWE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
NpoTUBOpeYMs B (PaKTaX, JAHHBIX, HAOIIOJEHUSAX U YTBEPKIACHUIX;
npejjiaraTb ~ KpUTEpUU I BBISIBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeJIaTh BBIBOABI C HUCIIOIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHBHBIX W
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;
MPOBOJIUTH  CAMOCTOATENIbHO  JIOKA3aTENIbCTBA  MaTEMaTHYECKUX
YTBEPKIEHUM  (IIpssiMble W OT  IPOTHUBHOIO),  BBICTPAMBATh
apryMeHTaLuIo, OPUBOJUTH  NPUMEPbl M KOHTPIPHUMEPHI;
00OCHOBBIBaTb COOCTBEHHBIE CYXKJACHHSI U BBIBOJIBI;

BbIOMpATh croco0 pelleHus y4eOHOM 3a1auu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUS, BBIOMPATh HamOoJee MOAXOMAUIMN € YYETOM
CaMOCTOATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3zoBbiencciienoBarejbcKkueeicCTBUA:

UCIIOJIB30BaTh  BOIPOCHI  KaK  HMCCIIEIOBATCILCKHA  WHCTPYMCHT
MO3HaHUS;, (HOPMYJIUPOBATH BOIPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE,
mpo0JemMy, yCTaHABIUBATh HCKOMOE U JaHHOE, (HOPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

NPOBOJUTH  CaMOCTOSATEIBHO  CIUIAHWUPOBAHHBIA  AKCIIEPUMEHT,
MCCIIEJIOBAHUE TI0 YCTAHOBJICHHWIO OCOOEHHOCTEH MaTeMaTHUeCKOTO
o0OBeKTa, SBIEHUS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMU, TIPOIECCAMU;

CaMOCTOATENbHO  (popMysHupoBaTh  000OIIEHHST W BBIBOABI  TIO
pe3ylbTaTaM MPOBENEHHOTO HAOIIOICHUS, UCCICIOBAHUS, OIICHUBATH
JI0OCTOBEPHOCTH MOJTYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCa, a TAaKKE BHIJIBUTATH
MIPENOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH AeUIIMTHI UHGOPMAIUU, TAaHHBIX, HEOOXOAUMBIX JIJIs OTBETA
Ha BOIIPOC U ISl PEUICHHUS 3a/1a4H;

BBIOMpAaTh WH(POpPMAIMIO W3 HMCTOYHHUKOB  PA3IMYHBIX  THIIOB,
AHAJIN3UPOBATS, CHUCTEMATU3UPOBATh 151 VHTEPIPETUPOBATH
uH(GOPMAIINIO Pa3IMYHBIX BUAOB U (POPM IpeICTaBIICHNUS;



CTPYKTYpUpPOBaTh HUH(POpPMAlMIO, MPEACTABIATH €€ B Pa3IMYHBIX
(dopMax, MILTIOCTPUPOBATH IpadUUECKH;

OLICHWBAaTh  HAAEKHOCTh  HMHOpPMALIMM O  CaMOCTOSTEIHHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuuseepcanvnvle KomMMyHuxamueHwle Oelicmeus, o0Oecnedusaom
choOpMUPOBAHHOCb COYUATLHBIX HABLIKOG 00VUAIOUUXCHL.
Oo0wenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHHUA B COOTBETCTBUU C
YCIOBUSIMU M LENSAMHU OOUICHMS; SICHO, TOYHO, TPAaMOTHO BBIpaXaThb
CBOIO TOYKY 3pEHUS B YCTHBIX U IHCBMEHHBIX TEKCTaxX, JaBaTh
NOSICHEHUS! MO XOAY pPEILICHUs 3a/layd, KOMMEHTHUPOBATH MOJYYECHHBIN
pe3yJIbTarT;

B X0Jle¢ OOCYXIEHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMoi
TEMbI, IPOOJIEMBI, peIIaeMoil 3a/1a4uu, BbICKa3bIBaTh UJEH, HAallCJIEHHbIE
Ha IOMCK pPEIICHHUS; COIMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMHU
IPYrUX YYacTHUKOB JHMANIOra, OOHApyXUBaTh pa3IUyue€ U CXOJACTBO
MO3ULINNA; B KOPPEKTHOW (opme (PopMynHpoBaTh pa3HOIIACUs, CBOH
BO3PaXXCHMUS;

OPEICTaBISATh  pe3yJbTaThl  PELIECHUS  33Jayd, OSKCIIEPUMEHTA,
UCCJIEIOBaHUs, TPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUIEHUsI C YY€TOM 3aJad Npe3eHTAluh U OCOOEHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W  HCIOJIb30BATh  NPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUIyaIbHON pabOThl MPHU pelIeHHH y4eOHBIX 3a7ad; MPUHUMATH
LEeJdb COBMECTHOM  JEATENbHOCTH, IUIAHUPOBATh  OPraHHU3ALUIO
COBMECTHOH paboThl, pacmpenessTh BUAbl padOT, JOrOBapUBATHCH,
o0cyX/maTh TMpoIecc © pe3yiabTaT paboThl; 0000IaTh MHEHUS
HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYyHMHOBBIX (opmax paldoTel (0OcyxkaeHHs, OOMEH
MHEHHUH, «MO3TOBBIE IITYPMBI» W HWHBIC); BBINOJHATH CBOIO YacTh
paboThl W KOOPAMHHUPOBATH CBOMU JCHCTBUS C JPYTUMH UJICHAMHU
KOMaH/1bl; OLIEHUBATh KAaue€CTBO CBOErO BKJIaJa B OOLIMI MPOIYKT MO
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
Yuueepcanvuvie  pecynamuenvie  Oeticmeus, — obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:



COCTAaBJISITH IIaH, aJITOPUTM PEIICHUs 33]]a4M, BBIOUPaTh CIIOCO0 pelIeHUs
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTHUPOBATH BapUaHThl PEUICHUNA C Y4ETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIBb:

e BIIAJCTh HaBBIKAMHU I[I03HABAaTEIbHOU pedIieKCuM Kak OCO3HaHMS
COBEpIIAEMbIX  JEHUCTBUM W  MBICIMTENIBHBIX  MPOLECCOB, UX
pe3yJbTaTOB; BIAJETh CHOCO0AMH CaMOIMPOBEPKH, CaAMOKOHTPOJIS
mpoliecca U pe3ysibTaTa PelIeHUs MaTeMaTUYECKOU 3aauH;

e TPEIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEIICHUU
3a/1a4d, BHOCUTH KOPPEKTHUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB,  JIAHHBIX, HAWJICHHBIX  OIIMOOK,  BBISIBJIECHHBIX
TPYAHOCTEW;

e OIICHMBATh COOTBETCTBUE pE3yJIbTaTa 1M M YCIOBUAM, OOBSICHATH
NPUYMHBI JOCTUXKEHHUS WM HEJIOCTHXKEHUSI Pe3yJIbTaTOB JAEATEIbHOCTH,
HaxXOJUTh OIMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

Yurtarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MNOHATHUAMM: CpelHee  apupMeTHyYecKoe, MeauaHa,
HauOoJIbIlIee, HAMMEHbIIIEe 3HAaUeHHE, pa3MaX MacCHBa YHCIOBBIX JaHHBIX.

OneprpoBaTh NOHATUSAMU: CITy4alHbIM SKCIEPUMEHT (OMBIT) U CIy4yaiiHoe
cOOBITHE, 3JIEMEHTAPHOE COOBITHE (RIIEMEHTAPHBIN MCXOJ) CIyYallHOTO ONBITA;
HaxXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMU CIy4YalHBIMU
COOBITUAMHU, HAXOAUTh M CPABHUBATh BEPOSITHOCTH COOBITHM B HM3yUEHHBIX
CIIy4allHbIX HKCIIEPUMEHTAX.

Haxomute u ¢dopmynupoBaTh COOBITHS: NEpecedeHHe U OOBEAUHEHHE
JaHHBIX  COOBITHI, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY  COOBITHIO;
M0JIb30BAThCSL qUarpaMMamu Onjiepa U (QOpMyJION CIOKEHUS BEPOATHOCTEN
IIPU pELIEHUN 3a]1a4.

OnepupoBaTh NOHATUSAMHU: YCIIOBHas BEPOSITHOCTb, HE3aBHUCUMBIC
COOBITHS; HAaXOJIUTh BEPOATHOCTH C IIOMOIIBIO MpaBUiIa YMHOXEHHUS, C
MOMOIIIBIO JIEpeBa CIyYalHOIrO OMbITA.

[IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHSI IPU PELLICHUH 3a4a4.



OnepupoBaTh MOHATHAMU: WCIBITAHWE, HE3ABUCUMBIE HCIBITAHUSA, CEPUs
WCIBITAHUM, YyCIeX W HeyjJada; HaXOJUTh BEPOSTHOCTU COOBITUH B CEpUU
HE3aBUCHUMBIX MCIBITAHUM J10 MEPBOrO YyCIIEXa; HAXOAUTh BEPOATHOCTHU
cOOBITHI B cepur UCTIbITAHUN bepHyu.

OnepupoBaTh MNOHATHSAMU: CIydyailHas BEJIIMYMHA, paCIpEIciIeHUue
BEPOSATHOCTEW, TMarpaMMa pacrpeeaeHus.

11 KITACC

CpaBHUBaTH BEpPOSATHOCTH 3HAYCHHN  CIydyallHOM  BEJNWYUHBI IO
pacnpeeNieHUIO U € IIOMOIIBIO THATPAMM.

OnepupoBaTh MOHSITUEM MAaTEMAaTHUUYECKOTO OXUIAHUSA; NPUBOIUTH
MIPUMEPBI, KaK MPUMEHSIETCS MAaTEMAaTUYECKOE OKUAAHNUE CITyUYailHON BEITUYUHBI
HaxOJUTh MaTEMATUYECKOE 0KUAAHUE IO JTAHHOMY PacCIpeICICHHUIO.

HmeTh mipeAcTaBICHNE O 3aKOHE OOJIBIIIUX YHUCEIT.

Nmetp npencrapiieHue 0 HOPMaIIbHOM PacCIpeICICHUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO yacos DIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3ie/ioB Kourpoasnbie | TIpakTHueckue (uu¢possbIe)
n/m | W TeMIpPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 [IpencraBiaeHue JaHHBIX U 4 bubnuoreka [JOK
OIHCaTEeIIbHAs CTATUCTUKA https://m.edsoo.ru/e0b7bO0f1
CityyaliHbl€ OTBITHI U
CIIy4aifHbIe COOBITHS,

) OTIBITHI C 3 1 bubmuoreka [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/e0b7b0f1
3J€MEHTapHBIMU
HCXO0JIaMU
Onepamnuu Haj

3 CO6BI:TI/ISIMI/I CJIOKEHHUE 3 bubmmorexa [TOK

o https://m.eds00.ru/e0b7b0f1
BEpPOSITHOCTEHN
YcnoBHas BEpOATHOCTb,
JIEPEeBO CIIy4aliHOTO
4 OIbITa, GOpMyJIa HOTHON 6 Bubmrorexa LIOK

» QOPMY https://m.eds00.ru/e0b7b0f1
BEPOSITHOCTH U
HE3aBUCHUMOCTh COOBITHI

5 DIIeMEHTBI 4 bu6mmorexa [IOK
KOMOWHATOPUKH https://m.edsoo.ru/e0b7b0f1

6 Cepuu mocienoBaTenbHbIX 3 1 bubmuoreka [JOK



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

HUCIILITAHUN

https://m.edsoo.ru/e0b7b0f1

Crny4aiiHble BEIMYUHBI U 6 bubnuotexa [JOK

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

O6o06menue u 5 bu6mmoreka [IOK

cHUCTeMaTH3als 3HaHUI https://m.edsoo.ru/e0b7bO0f1
OBUIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



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

11 KIIACC

KoangecTBouacoB D1eKTPOHHDIE
Ne HaumeHoBaHuepaseioB
(uudgposbie)
o/ | ¥ TeMIporpaMmbl Bcero Konrpouabnbiepadorsl | IlpakTnyecknepadorsl
o0pa3oBaTejibHbIEpPeCyPCHI
MaremaTtuueckoe
1 OXXUJAaHUE CIIydaruHOU 4 Brbmuorexa LIOK
A y https://m.edsoo.ru/5fbeSdel
BEJINYUHBI
Hucnepcus u
2 CTaHIAPTHOE OTKJIOHEHHE 4 1 bubmmorexa LIOK
I[vp . https://m.edsoo.ru/5fbeSdel
CITy4yallHOU BEJIMYHUHbI
but6mmoreka [IOK
3 3 0 3 1
AKOH DOIIBIIHIX ARCET https://m.edsoo.ru/5fbe5dcl
HenpepsiBHbIE
4 ClIyYalHbIE BETNYNHbI 2 BrbmroTexa [IOK
y https://m.edsoo.ru/5fbe5del
(pacmipeneneHus)

5 HopmansHoe 5 | bu6muoreka [IOK
pacnpenenenus https://m.edsoo.ru/5fbeSdel
[ToBTOpeHnue, 06001IEeHNE

6 U CUCTEMATH3AIH 19 2 Bubmuoreka IJOK

. H https://m.edsoo.ru/5fbeSdel
3HAHUHA
OBIIEE KOJIMYECTBO 14 ) 3
YACOB I10 ITPOI'PAMME



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

ITOYPOYHOE INIAHUPOBAHUME

10 KJIACC
N KosmnuecTBo yacos DJIeKTPOHHBIE
o
aransy4deH ugposbie
n/ | Tema ypoka Beer | Kontpounnepiepado | IIpakrnyeckuepado A y unpp
ust o0pa3oBaTe/bHbIE
n 0 ThI ThI
pecypchbl
[IpencraBneHue 1aHHBIX € Bu6mmorexa [{OK

[IOMOILBIO TAOIUL U
JTUarpamMmm

https://m.edsoo.ru/25¢c6d
12b

Cpennee apudmeTnueckoe,
MeauaHa, HanOoJblIee U
HaMMEHbIIIEE 3HAUCHUS,
pasMax, TUCTIEPCHs,
CTaH/IaPTHOE OTKIIOHCHHE
YHUCJIOBBIX HAOOPOB

bu6mmoreka [JOK

https://m.edsoo0.ru/dd007
38&d

Cpennee apudmeTnueckoe,
MearaHa, HauOoJIbIlee U

bu6mmoreka [JOK
HaMMEHBIIICE 3HAUYCHHS,
1 https://m.edso00.ru/98645
pa3Max, TUCTIEPCHS, e
CTaHJIAapTHOE OTKJIOHEHUE T
YUCJIOBBIX HAOOPOB
Cpennee apudmeTrueckoe,
MeIraHa, HauOoJIbIIIee U bubmuoreka [JOK

HAMMCHBIICC 3HAUYCHU,
pa3max, aucrnepcus,
CTaHJAPTHOE OTKJIOHEHHE

https://m.edsoo.ru/7¢903
3a8



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/7c9033a8

YHUCIIOBBIX HAOOPOB

CityyaliHble SKCIIEPUMEHTHI
(OmBITHI) U cy4aiiHbIe

bu6mmoreka [IOK

5 COOBITHSI. https://m.edsoo.ru/347¢cl
DneMeHTapHBIECOOBITUS(HCX b78
0J1bI)
BeposiTHOCTB ciiydaitHOTO
coObITus. BepostHocTn bubnnorexa [JOK
6 COOBITHIA B OTIBITAX C https://m.edsoo.ru/64d75
PpaBHOBO3MOXHBIMU 244
DJIEMEHTAPHBIMU COOBITUSIMU
BeposiTHOCTB citydaitHOro bubnuorexa [JOK
7 coObITus. [IpakTHyeckas https://m.edsoo.ru/5e8fa
pabota 94a
Omneparuu HaJl COOBITHSIMU:
nepeceveHre, 00beIMHCHNE bubmmoreka [JOK
8 COOBITHH, https://m.edsoo.1u/221¢6
MIPOTUBOMOJIOKHBIE COOBITHSL. 22b
Juarpammsl Diinepa
Onepanuuu Haja COOBITHSMMU:
nepeceveHue, 00beTMHCHHE Bbu6moreka [JOK
9 COOBITHH, https://m.edsoo.ru/cc10c
MPOTUBOMOJIOKHBIE COOBITHSI. le2
Junarpammsl Diinepa
DopMmyIa CI0KEHUS bubmorexa HOK
10 https://m.eds00.ru/30573

BEPOSATHOCTEN

65d



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/3057365d

VYcnoBHas BEPOSATHOCTD.
YMHOKEHUE BEPOATHOCTEM.

bu6mmoreka [JOK

11 . https://m.edso0.ru/9a408
HepeBo ciyyaiiHOTO 5
JKCTIEPUMEHTA o
VYcnoBHas BEPOSATHOCTD.
. bu6mmoreka [JOK
YMHOXEHUE BEPOSTHOCTEM.
12 . https://m.edsoo.ru/b1¢76
HepeBo ciyyaliHOTO {32
JKCTIEPUMEHTA T
VYcnoBHasi BEpOSITHOCTb.
. bu6mmoreka [JOK
YMHOXEHUE BEPOSTHOCTEM.
13 . https://m.edsoo.ru/47tb6
HepeBo ciyyaiiHOTrO b1l
SKCTIIEPUMEHTA -
. bubmuoreka [JOK
dopmyiia MOJTHOU
14 https://m.edsoo.ru/15941
BEPOSITHOCTH
bec
. bu6mmorekxa [JOK
dopmyiia NOJHOU
15 https://m.edsoo.ru/a9ec1
BEPOSITHOCTH
3c8
dopmysia NOTHOU bub6nuoreka [IOK
16 BeposiTHOCTH. HesaBucumslie https://m.edsoo.ru/e3dd5
coOBITUS ac9
bu6mmoreka [JOK
17 KoHTponbHas pabota https://m.edso0.ru/29dc6
cb9
bu6mmoreka [JOK
Kom6unaTtopHoe npasuiio
18 https://m.eds00.ru/2270c

YMHOKCHUA

70



https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/2270cf70

bu6moreka [JOK

19 [TepecTtanoBKH U aKkTOpHAIT https://m.edsoo.ru/d58ce
6d1
bu6mmnoreka [JOK
20 Yucio coueraHnuit https://m.edsoo.ru/7904d
b0
Tpeyronbnauk ITackas. bubmorexa HOK
21 https://m.edsoo.ru/fa479
®opmyna obuHoma HeroToHa 08f
buHapHBIN Cily4alHBIN OIBIT
(ucmpITaHME), yCHEX U
Bbu6nmoreka [JOK
Heynava. HezaBucumblie
22 https://m.edsoo.ru/2e1{2
ucnsitanus. Cepus 168
HE3aBHCUMBIX MCITBITAHUH 110 o
NEepBOro ycrexa
Cepus HE3aBUCHUMBIX bubmorera [TOK
23 p . https://m.edsoo.ru/e9572
ucnblTaHuil bepHym
a68
Cepus HE3aBUCUMBIX
. bu6mmoreka [JOK
ucnbiTanui. [IpakTrnyaeckas
24 https://m.edsoo.ru/f4al5
paboTa ¢ UCIoIb30BaHUEM 214
AJICKTPOHHBIX TAOJIUII o
bubmnoreka [IOK
25 Crnyualinas BelMuuHa https://m.edsoo.ru/639be
9aa
Pacnpenenenue bubnnorexa [JOK
26 BeposiITHOCTEN. [[narpamma https://m.edsoo.ru/6dc7f

pacrpeeneHus

39



https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/6dc7ff39

CymMa 1 mpou3BeieHHe

bu6moreka [JOK

27 . 1 https://m.edsoo.ru/51b7e
CITy4YaifHbIX BETUYHUH
dsf
CymMa 1 pou3BeECHNE bubmotera [IOK
28 Y . P 1 https://m.edsoo0.ru/c2757
CIIy4aiHbIX BETUYHMH
cc3
[IpumMepsl pacripesiesieHuid, B bubnuorexa [JOK
29 TOM YHCJIE TEOMETPUUECKOE 1 https://m.edso0.ru/91e08
¥ OMHOMHAIILHOE 061
[Ipumeps! pacnipenenenuid, B bubnuorexa [IOK
30 TOM YHCJIE TEOMETPUUECKOE 1 https://m.edsoo.ru/5afff0
1 OMHOMHAIIEHOE St
[ToBTOpEeHUE, 0000IIEHNE 1 bubmorexa HOK
31 . 1 https://m.edsoo.ru/0f4d3
CUCTeMAaTHU3aIHsI 3HAHUHA
cd?7
[ToBTOpeHue, 0600IICHNE U bubmotera [IOK
32 . 1 https://m.edsoo.ru/e01a3
CUCTeMaTHU3alusl 3HAaHUH
dc4
bu6mmoreka [JOK
Hrtorosast KOHTpOJIbHASA
33 5 1 https://m.edsoo.ru/a985a
paborta 79
[ToBTOpeHnue, 0600ImIEeHNE U bubmorera [TOK
34 . 1 https://m.edsoo.ru/1ddca
CUCTeMAaTH3AIHsI 3HAHHA
Se0
OBIIEE KOJIMYECTBO YACOB 34

[10 [TPO'PAMME



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

11 KIIACC

KoaunuecTBo yacoB

Ne
n Jarausy JJIeKTpOHHBbIenn(ppoBbIcOOpa30Ba
Tema ypoka Be Konrtpoasnsie | IlpakTnyeckn
/ YyeHus TeJIbHbIepecypchl
ero | padortsl epaldoTbl
n
[ToBTOpeHnue, 060061IeHNE,
cHUCTeMaTU3alus 3HaHHM.
Ciy4aitHble ONIBITHI U ! bubnmoreka [JOK

BEPOSITHOCTH CITy4YalHBIX
coOpITuii. Cepun HE3aBUCUMBIX
UCIIBITAaHUI

https://m.edsoo.ru/430d330a

[ToBTOpenue, 06001IeHNE,
CHUCTeMaTU3alus 3HaHHI.
Cry4aitHble ONIBITHI U
BEPOSITHOCTH CITy4YalHBIX
coOpITuii. Cepun HE3aBUCUMBIX
WCIIBITAHUI

bubmnoreka [IOK
https://m.edsoo.ru/a573a292

[ToBTOpenue, o6o0IIEHKE,
cHUcTeMaTU3alus 3HaHH.
CityyaliHbl€ ONBITHI 1
BEPOSITHOCTH CITy4YalHbBIX
coOpITuii. Cepun HE3aBUCUMBIX
WCTIBITAHU I

bu6mmorexa [{OK
https://m.edsoo.ru/07a5e861

[ToBTOpenue, o6o0IIEeHNE,
CHCTEeMAaTH3aIlis 3HAaHUA.
CityyaliHbl€ OTBITHI 1

bu6mmorexa [{OK
https://m.edso00.ru/32bc29bf



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

BEPOSITHOCTH CIIy4YalHbIX
coObiTuit. Cepun HE3aBUCUMBIX

HUCIIBITAaHHUI
[Ipumepsl npuMeHEeHUst
5 MEII)TGMEE"I/I‘ICIZ:KOFO OXKUJIaHUS bubmorexa HOK
A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, JIoTepes)

6 Marematuueckoe oXuaaHue bu6mmorexa [IOK
CYMMBI CIIy4alHbIX BEIUYUH https://m.edsoo.ru/0adefe9e
MaremMaTH4eCKOe OXKHIaHNE

7 T€OMETPHUUYECKOTr0 U bubmmorera [JOK

P o https://m.edsoo.ru/20de2fc2
OMHOMMAIIBHOTO pacIpeaeIeHuN
Marematuueckoe oXKuaaHue
8 reOMETPHUYECKOTO 1 bubmorexa HOK
p . https://m.edsoo.ru/17b0e769
OMHOMUAIBHOTO pacIpeaeIeHUI

9 [ucnepcus u ctanzapTHoe bubmuoreka [JOK
OTKJIOHEHHUE https://m.edsoo.ru/bec67f76

10 Jlucniepcus u ctanaapTHOE bubmuorexa [JOK
OTKJIOHCHHUE https://m.edsoo.ru/bf78aad6

1 Jucnepcuu reoMeTpuYecKoro u bubmmoreka [JOK
OMHOMHAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c

12 HCTI0JIb30BAHUEM 3JICKTPOHHBIX bubmorexa HOK

P https://m.edsoo.ru/a53cd884
Ta0IUL]
3aKoH OOJIBIIMX YUCE. — OK
. nOIMOTEKA
13 Br16opouHbIii MeTOT 1

HUCCIIENOBaHUN

https://m.edsoo0.ru/94ddc34a



https://m.edsoo.ru/ea27084d
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

3aK0H OOJBIIMX YUCEIL.

14 Br100pouHBIiT METO buGnnorexa LIOK
p . A https://m.edsoo.ru/cf23b369
HCCJIEIOBAHNI
[IpakTudeckas pabora c
15 HCIIOJIB30BAHUEM DJIEKTPOHHBIX Bubmorexa ITOK
p https://m.edsoo.ru/6¢cldl1a6
Ta0IUI]
bu6nmoreka [JOK
16 4! 0
TOropast KOHTpOJIbHAA pabota https://m.edsoo.ru/7e37918f
[Ipumeps! HepepBIBHBIX
CIIYYalHBIX BeIMYUH. DYyHKIINA
17 HH}(])THOCTI/I acrpe eneHyI/m Bubmorexa ITOK
paclipelt ) https://m.edsoo.ru/9f5b423d
PaBHOMepHOE pacnipeneneHue u
€r0 CBOMCTBA
[Ipumepsl HEpepBIBHBIX
CIIYYalHBIX BeJIMYnH. DYHKIINA
18 HH}(])THOCTI/I acmpe eneHyI/m bubnnorexa [IOK
paclipelt ’ https://m.edsoo.ru/b1¢2712¢
PaBHOMepHOE pacnipenenenue u
€r0 CBOMCTBA
3ajauu, NpUBOASILINE K
HOPMAaJILHOMY pacIpenaciIEHUIO.
19 ()] pHK Us HJI(})/TII){OCTI:I " Bubmorexa ITOK
Y . 5 https://m.edsoo.1ru/97¢19£59
CBOMCTBA HOPMAJILHOTO
pacrpeaeseHus
[IpakTuueckas pabora c
20 HUCIIOIF30BAHUEM DIIEKTPOHHBIX Bubmorexa TOK
p https://m.edsoo.ru/1f1f9ad9
Ta0InL]
21 [ToBTOpEHME, 0000IICHUE U bu6mmoreka [JOK



https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9

CUCTEMAaTHU3alus 3HaAaHUN.
OnucarenbHasACTaTUCTUKA

https://m.edsoo.ru/72953f4¢

[ToBTOpEeHnue, 06061IEeHNE U

bu6nmoreka [IOK

22 CHCTEMATHSATI SHAHHH. https://m.edsoo.ru/b699ad0c
OnucaTenpbHasICTaTUCTUKA
[ToBTOpEeHME, 0000IICHUE U

7 cHUCTeMaTH3alrs 3HaHH. bu6mmorexa [IOK
OnbITHI ¢ paBHOBO3MOXHBIMHU https://m.edsoo.ru/3fcbact9
9JIEeMEHTaPHBIMU COOBITUSMHU
[ToBTOpeHme, 0600IICHUE 1

24 cHUCTeMaTH3als 3HaHHM. bu6mmorexa [IOK
OnbITH ¢ PABHOBO3MOKHBIMU https://m.edsoo.ru/538fd7ct
9JIEMEHTAPHBIMU COOBITUSMHU
[ToBTOpenue, o6o0IEeHNE 1
CHCTEeMaTH3alus 3HAHHUH.
Brrunciienne BeposTHOCTEM

25 COOBITHI C IPUMEHEHUEM bubmuoreka [JOK
(hopmMyn u rpaduIecKuX https://m.eds00.ru/272910£5
METOJIOB (KOOpIUHATHAS
npsimasi, IepeBo, JuarpaMma
Ditnepa)
[ToBTOpEHME, 0000IIICHUE 1
cHUCTeMaTH3alrs 3HaHW.

26 Brrurciienue BeposTHOCTEM bubnnorexa [JOK

COOBITHI C IPUMEHEHUEM
(hopMyIt 1 TpadUIECKUX
METOJI0B (KOOpAUHATHAS

https://m.edsoo.ru/dc9ad6ea



https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

npsiMasi, IEpeBo, IuarpaMma
Ditnepa)

27

[ToBTOpEeHnue, 06061IEeHNE U
CUCTeMAaTH3aIHsI 3HAHHH.
Brrurciienue BeposTHOCTEN
COOBITHUH C IPUMEHEHUEM
(dhopMyt 1 TpadUIECKUX
METO/I0B (KOOpAMHATHAS
npsimasi, 1epeBo, AuarpaMma
Diinepa)

bubmuoreka [JOK
https://m.edsoo.ru/5964277

28

[ToBTOpenue, 0600MIeHNE U
cHUCTeMaTU3alus 3HaHH.
Brruncienue BeposTHOCTEM
COOBITUH C TPUMEHEHUEM
dhopmyn u rpadugeckux
METOJIOB (KOOpAUHATHAS
npsiMasi, IEpeBo, AuarpaMma
Diinepa)

bu6mmoreka [IOK
https://m.edsoo.ru/e71debed

29

[ToBTOpEeHmE, 0000IICHUE U
cHUCTEMaTH3aIMs 3HAHW.
CnyyaliHbIEBETUYMHBI U
pacnpeaeneHus

bu6mmorexa [IOK
https://m.edso00.1ru/00b2efb3

30

[ToBTOpEeHuUe, 0600mIEeHNE 1
CHCTEeMAaTH3aIus 3HaHWH.
CiyyaliHbIEBETUYMHBI U
pacnpeeneHus

bu6mmoreka [IOK
https://m.edsoo.ru/1cc2df8f

31

[ToBTOpenue, o6o0IIEHNE 1

bubmmorexa [IOK



https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f

CUCTEMAaTHU3alus 3HaAaHUN.
MareMaTnuecKoeoKuIaHUECTYd
AMHOWBEITNYNHBI

https://m.edsoo.ru/aeal298¢

[ToBTOpEeHnue, 06061mIEeHNE U

1 CHUCTEMAaTH3alMs 3HAHUH. ) bubmuoreka [JOK
MaremMaTHuueCcKOE0KUIaHUECITyYd https://m.edsoo.ru/640a8ebf
alHOMBEITNYHHBI

bubmmoreka [JOK

33 HroroBasikoHTpobHasspaboTa 1 httos: /e dso:)_.[ru 10fd6d597

34 [ToBTOpenue, 0600IICHNE U 1 bub6nuoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edso0.ru/5006273¢

OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KITACC

Koanposepsiemorope3yJjibTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMsbl cpeiHero o0uero o0pa3oBaHus

TeopusiBEpOSITHOCTEN U CTATHCTUKA

6.1

Yurath U CTPOUTH TAOJIULBI U JUArpaMMbl

6.2

OmnepupoBathb TTOHSTHSIMH: cpenHee
apupMeTHIECKOe, MeauaHa, HauOoJIbIIee,
HaMMEHbIIIEe 3HAYEHUE, pa3MaX MacCUBa YHCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMHU: CIYYANUHBIN SKCIIEPUMEHT
(ombIT) W ciyyallHOe COOBITHE, 3JIEMEHTApHOE
coObITHE (TIEMEHTAPHBIA UCXO/) CIIYYaHOTO OIBITA;
HaXOJIUTh BEPOSITHOCTH B ombITax c
PaBHOBO3MOXHBIMU  CIIyYalHBIMH  COOBITHSIMU,
HAaXOJWTh M CPAaBHUBATh BEPOSTHOCTU COOBITHIA B

M3YYEHHBIX CIy4YailHbIX SKCIIEpUMEHTaX

6.4

Haxoautb u ¢popmMynupoBath COOBITHS: NIEpECEUCHHE
A o0beIWMHEHHE HaHHBIX COOBITHIH, COOBITHE,
MIPOTUBOTIOIOKHOE JTAHHOMY COOBITHIO;
MOJIb30BaThCs AMAarpaMMaMu Diinepa U (PopMyIoi

CJIO’KE€HHUSI BEPOSATHOCTEN NIPH PELICHUU 33124

6.5

OnepupoBaTh MOHATUSIMU: YCIIOBHAs BEPOATHOCTbD,
HE3aBUCHMBbIE COOBITHS; HAXOJUTh BEPOSITHOCTU C
ITOMOIIBIO MPAaBWIIA YMHOKEHHMS, C TOMOIIBIO JIepeEBa

cnyqaﬁHoro OIlbITa

6.6

HpI/IMeHHTL KOM6I/IHaTOpH06 IIpaBHUJIO YMHOXCHUA

IIPU pEIICHUH 3a]a4

6.7

OHGpI/IpOBaTL INOHATUAMU:. UCIIBITAHUC, HC3aBUCHUMBIC




HCIIbITaAHUA, CCPUAL I/ICHBITaHI/II\/JI, YCIIEX W HEyadaya,
HaxoauThb BCPOATHOCTH COOBITHH B cepuun
HE3aBUCHMBIX HCIIBITAaHHI A0 I[CpBOro ycrexa,
HaxoauTb BCPOATHOCTH COOBITHH B cepuu

ucnbeITanui bepryim

OnepupoBarh MNOHATHSAMU: Cily4yailHas BeJIMYMHA,

6.8 pacnpenesieHue BEPOSITHOCTEH, JiarpaMmma
pacrpeeneHus
11 KJIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepseMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o01mero 0opa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHMBATh BEPOSTHOCTH 3HAYCHHM CIIy4allHOW BEJIUYHHBI I10
' pacrnpeeseHUI0 WK ¢ TOMOILBIO AMarpaMm
OnepupoBaTh NOHATUEM MAaTEMATHUYECKOTO OKUJAHUSA, INPUBOJIUTH
55 npUMEpBl TOro, KakK TMPUMEHAETCS MaTEeMaTUYeCKoe OXKUJaHue
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXXHIAHHUE I10
JJAHHOMY pacIpeAcIICHUIO
53 NMets nipeicTaBiIeHHE O 3aKOHE OOJBIIIX YHCETT
54 Hmets npeacraBieHre 0 HOPMaIbHOM PACIPENEICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBinenne nmaHHBIX ¢ TOMOMmBbIO Tabmui, u  auarpamm. CpenHee
6.1 apupMeTHYecKoe, MeJHMaHa, HauOoJsiblllee M HAUMEHbLIee 3HAYeHUs, pa3Max,
JUCTIepCcusl U CTaHJAPTHOE OTKJIOHEHHE YHCTIOBBIX HA0OPOB
CnyualiHble SKCIIEPUMEHTHI (OMBITHI) M CIIy4ailHble COOBITHSA. DJeMEHTapHbIE
coObITHs (Mcxozbl). BepostHocTh ciaydaiiHoro coObiTus. biu3zocTs yacToThl U
6.2 BEPOATHOCTH  coObITHI.  CilydaiiHble  ONBITBI C  PaBHOBO3MOXKHBIMH
ANIEMEHTAPHBIMU  COOBITUAMU.  BEpOATHOCTHCOOBITUH B OMNBITaX  C
PaBHOBO3MOKHBIMUAJIEMEHTAPHBIMUCOOBITUSIMU
63 Onepauuy HaJx COOBITUSMHU: TEpecedeHHe, OObEINHEHUE, MPOTHUBOIOJIOKHBIE
' coObITua. Jlnarpammeidiinepa. @opmyaacioKeHUIBEPOSTHOCTEN
64 VYcinoBHas BEpOSTHOCTh. YMHOXKEHUE BeposiTHOCTEH. [lepeBo ciryyailHOro
' skcrepuMenTa. @opMyIanoaTHOUBEPOSITHOCTH. He3aBUCHUMBIECOOBITHS
6.5 KomOunatopnoe mnpasuno ymHoxkeHus. IlepectanoBku u ¢akropuan. Ywucio
' couetanuid. Tpeyronpauk [lackans. @opmyna 6mHOMa HhtoToHA
bunaphbiii cioyuaiiHplii ONBIT (MCHBITAaHUE), ycHeX U Heyjaaya. HezaBucumeie
6.6 ucnelTanus. Cepusi  HE3aBUCHMBIX  HCIBITAHMW O IEpPBOTO  yclexa.
CepusiHe3aBUCHMBIXUCTIBITaHU BepHyH
Crny4aitHas BEJIMYMHA. Pacnpenenenue BEPOATHOCTE. Junarpamma
6.7 pactipenenenus. IlpumepeipacnpeneneHuii, B TOMYHUCIET€OMETPUYECKOE U
OMHOMHATIHLHOE
11 KITIACC
Kon IIpoBepsieMblii 371eMEHT COAEPKAHMS




Teopust BEpOATHOCTEN U CTATUCTHKA

YwucnoBbie XapaKTCPUCTHUKN CJIy‘-IB.fIHBIX BCINYHH: MAaTEMAaTUYCCKOC OXHIAAHHC,

JUcCnepcuss M CTaHJapTHoOe  OTKIOHeHwe.  [IpuMmepsl  mpumeHeHus
51 MAaTEMATHYCCKOI'O OXKHMAaHHA, B TOM 4YHUCJIC B 3aJa4dax U3 HOBCG,Z[HCBHOI\/JI KU3HU.
' Marematnueckoe OxXuaaHNe OMHAPHOW CIydyallHON BeTWYMHBL. MaTeMaTnieckoe
OXKUJAHUC CYMMBbI CHy‘-I&fIHI:IX BeIU4UH. MaremMaTHuecKoe OXKXHUJaHHuE U
JUCTIepCHUsi TEOMETPUYECKOT0 U OMHOMHUATIBHOTO pacipeaeeHui
- 3akoH OOJIBIIUX YUCEN U €ro POJb B HAyKe, MPUPOJIe U odmecTBe. BrIOopoduHbIif
. METOJI UCCIIEI0BAHUI
[IpuMepsl HeNpepbhIBHBIX Clly4ailHbIX BenuuyuH. [loHATHE O IUIOTHOCTH
53 pacrtipenenieHus. 3ajadd, MPUBOIAIIME K HOPMAIbHOMY paclpeIesieHHUIO.

ITonstue o HOPMaJIbHOM pAaCIIpCACIICHUH.




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
NMPOBEPSIEMOr0  OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMSI oOpa3oBaHus

Brnamenue Merogamu J0Ka3aTeNbCTB, aNTOPUTMAMM DPEUICHUS 3a7ad;
yMeHHe (OopMyIHMpoBaTh M ONEPHPOBATH IMOHATHSAMHU: OIpEICICHHUE,
aKCHOMa, TeopeMa, CII/JICTBHE, CBOWCTBO, MpPU3HAK, IO0KA3aTEIbCTBO,
PaBHOCHJIBHBIE (bopMyIHPOBKH; IPUMEHSTh ux; yMEHue
¢dopmynrpoBaTh 00paTHOE M  NPOTHUBONOJOXKHOE  YTBEP)KICHUE,
NPUBOANUTH TPHUMEPHl M  KOHTPIPUMEPBI, HCIOJIb30BaTh  METOJ
MaTeMaTHYeCKON WHAYKLMH; MPOBOAUTH JIOKA3aTeNIbHBIE PACCYXKICHUS
OpH  pEeIIeHWH 3a/]ad, OIEHWBATh JIOTHYECKYIO IPaBHIBHOCTh
paccy)XIeHH; yMEHHE OIepUpOBaTh TOHSATHSIMH:  MHOXECTBO,
MIOJIMHOKECTBO, ONEpaly HaJ MHOXKECTBAMH; YMEHHE HCIOJIb30BaTh
TEOPETHKO-MHOXKECTBEHHBI  ammapar Ul ONKMCaHHs  peasbHBIX
MPOLIECCOB U SIBIICHUH W TPHU PEIICHHH 33]ad, B TOM YHUCIE M3 JPYTuX
yU4eOHBIX MPEeIMETOB; YMEHHUE ONepUpPOBaTh MOHATHIMU: Tpad, CBSI3HBIN
rpad, n1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 331aBaTh U OIMCHIBATh
rpadbl pa3IMYHBIME CHOCOOAMH; HCIIOJNB30BaTh Tpadbl MPH pPEHICHUU
3amay

YMeHue onepupoBaTh MOHATUSAMU: HaTYpaJbHOE YUCIIO, LEJNOE YUCIIO,
CTETEHb C LENBIM [10KA3aTEIEM, KOPEHb HATypaJbHOW CTENEHHU, CTENEHD
C PpalMOHAIBHBIM  IIOKa3aTeJIeM, CTENEeHb C  JIEHCTBUTEIIBHBIM
mokaszareneM, JIorapumM 4Ymucia, CHHYC, KOCHHYC U  TaHTEHC
MIPOM3BOJBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO,
UppalMOHAILHOE  YHUCJIO,  MHOXXECTBA  HATYpPalbHbIX,  LIEJIbIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHME HCIOJb30BaTh
MPU3HAKU JEIMMOCTH, HAaUMEHbIINHM OOLIMI NenuTeNs U HauMeHbIlee
2 o01iee kpaTHoe, anroput™ EBkinaa npu peleHuy 3a1ad; 3HaKOMCTBO C
pPa3sIMYHBIMM  TIO3ULMOHHBIMH  CHUCTEMAaMM  CYMCIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAXKEHUI cO
CTENEHSMH U JorapupmMamu, NnpeodpazoBaHUs APOOHO-PAIIOHAIBHBIX
BBIPAKEHUI; YMEHHUE OINEpPUPOBATh MOHATHUSMHU: IOCIEIOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuuecKast nporpeccus,
OeckoHeYyHO YyObIBarolasi TreoMeTpuYeckass MporpeccHs; yMeHHue
3a1aBaTh  IOCJIENOBATCIBHOCTH, B TOM 4YHCIE€ C  IIOMOIIBIO
PEKYppeHTHbIX  (GOpMyJd;  yMEHHE  ONEpUpOBaTh  MOHATHAMU:




KOMILUIEKCHOE YHCIIO, COMPSDKEHHBIE KOMIUIEKCHBIE YHUCIa, MOIYJIb U
apryMEHT KOMIUJIEKCHOTO 4YHCia, (opma 3amucy KOMIUIEKCHBIX YHCEeN
(reoMeTpuveckas, TPUTOHOMETpHUECKass W anredpawdeckas); yMeTh
MIPOM3BOJUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTL  MPUMEPHl  HCIOJB30BAHUA  KOMIUIEKCHBIX  YHCET;
ONEPUPOBATH MOHATUAMM: MaTpulla 2x2 U 3%3, onpeaeauTeIb MaTPUILIbI,
F€OMETPUUYECKHUI CMBICIT OTIPESTUTEIS

yMeHI/Ie Ol'IepI/IpOBaTI) IIOHATUAMMNU . paIIPIOHaJILHble, I/IppaIII/IOHaJ'II)HI)IG,
MOKa3aTeNbHbIC, CTETIICHHBIC, JIOTapU(PMUIECKHE, TPUTOHOMETPHUIECKIE
ypaBHEHUSI W HEpPABEHCTBA, WX CHUCTEMbI; YMEHHE OINEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,
HEpPABEHCTBO, CUCTEMAa YPAaBHEHUW W HEPABEHCTB, PaBHOCUIIBHOCTH
YPABHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peIllaTbh ypaBHEHUS,
HepaBeHCTBa U CHUCTEMBI C ITOMOIIBIO pa3quHbe HpI/IéMOB; pGIJ_IaTB
ypaBHeHI/ISI, HepaBeHCTBa U CHCTCMBI C HapaMeTPOM; HpI/IMeHSITB
ypaBHeHI/ISI, HepaBeHCTBa, X CHUCTEMBI IJIsd pemeHI/m MATEMATUYCCKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3IudHbIX 00JacTel HAYKH U PEaTbHON KU3HU

YMeHue omnepupoBaTh NOHATHAMM: (DYHKIHS, YETHOCTH (DYHKIHH,
NEPUOUYHOCTD (DYHKIMHU, OTPAHUYCHHOCTh (PYHKIHUH, MOHOTOHHOCTh
¢byHKIMH, SKcTpeMyM (QyHKIMH, HanOOJbIlIee U HANMEHBIIIEe 3HAYCHUS
(yHKIIMU Ha IPOMEXKYTKE, HETIpepbIBHAs (PYHKIUS, aCUMIITOTHI Ipaduka
(GbyHKIMY, 1epBasi U BTOpasi MPOU3BOIHAS (PYHKIMH, TEOMETPUUECKUN U
(bU3UYECKU CMBICT TPOW3BOJHOM, TEpBOOOpa3Has, OmNpeaeaEéHHbII
UHTErpaj; yMEHUE HaXOAWUTh aCUMNTOTHI rpaduka (QyHKIUH; yMEHUE
BBIUHUCIIATh INPOU3BOJHBIE CYMMBI, TIPOM3BEIEHHUS, YacTHOIO U
KOMIMO3ULUHN (PYHKIMHM, HAXOIUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GYyHKIMK; YMEHHE HaXOJIUTh IMPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKUUH;
YMEHHE HCIONB30BaTh MPOU3BOMHYIO U HCCIENOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAaWOONBIINE W HAaWMEHBIIUE 3HAYCHHS (YHKIHN; CTPOUTH
rpaduKy MHOTOUWIEHOB C MCIOJB30BaHUEM ammapara MaTeMaTH4eCcKOIro
aHalu3a; NPUMEHATHh IMPOU3BOAHYIO Ul HAXOXKJICHHsS HAWITydIIero
peleHust B MPUKIAAHBIX, B TOM YHCJIE COLHMAIbHO-DKOHOMHYECKHX MU
($u3nYecKuX 3a/1a4ax; HAXOUTh IO U 00BEMBI GUTYp C TOMOLIbIO
UHTErpaa; NpUBOAUTH IMPUMEPHl MaTeMaTHYECKOIO0 MOJAEIUPOBAaHUS C
noMoIbio AU depeHnrnanbHbIX YpaBHEHUH

YMeHune omnepupoBaTh TMOHATHSAMH: Tpaduk QyHKIMH, oOpaTHas
GyHKIMS, KOMIO3WIMSA (YHKIUW, TUHEWHas (QyHKIMS, KBaJpaTHUHAsS
GyHKIMS,  paluOHAalbHAs byHKIHSA, CTeTIeHHasI byHKIHS,
TPUTOHOMETpUYECKHE (DYHKIUH, OOpaTHble TPUTOHOMETPHUUECKUE
GyHKIMH, TOKaszaTenbHass M Jorapupmuueckas (yHKIHHA; yMEHUE
CTpOUTH TpadUKHU H3YUYCHHBIX (PYHKIMH, BBIMOTHATH NpeoOpa3oBaHUs




rpaduKoB QPyHKIUH, HCTIOIB30BATH TPAPUKH I U3yYEHUS IPOLIECCOB U
3aBHCHUMOCTEH, IPU PEUICHUU 33734 U3 JPYTHX YYEOHBIX MPEIMETOBU
3aJa4 U3 peaNbHOW JKU3HU; BBIpaXXaTh (OpMysIaMHi 3aBUCUIMOCTH MEXKIY
BEJIMYMHAMH; HCIOJIB30BaTh CBOWCTBA M TpaduKu QYHKIMHA Ui
pelIeHus] ypaBHEHHH, HEPAaBEHCTB U 33]a4 ¢ apaMeTpaMu; H300paxaTh
Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA pEIICHHH YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 33JaYd Pa3HbIX TUIOB (B TOM YHCIE Ha
IIPOLIEHTHI, 0JIM U 4aCTH, HA JBU)KEHUE, pPabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJOI'H, 3aJjaud U3 00JIaCTH YIPABICHUS JTMUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABJIATh BBIPAXKECHUS, YPAaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI II0 YCIIOBUIO 3aJa4M, UCCICAOBATH IIOJIYYEHHOE pELICHUE U
OLIEHUBATh MPABIONOJO00HOCTh pPE3YyJIbTATOB;, YMEHHE MOJIEIUPOBATH
peasbHble CUTyallMd Ha S3bIKE MATEMAaTHKHU; COCTABJISATH BBIPAKCHUS,
YPABHEHUsS, HEPABEHCTBA M HUX CHCTEMBI II0 YCIOBHIO 3a/ayH,
HCCIEN0BaTh IOCTPOCHHBIE MOJENHM C HCIOJIB30BAHMEM alIapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PEe3yabTaT

YMeHue onepupoBarth MOHATUAMU: CpeHee apuPMETHIECKOe, METUaHa,
HauOoInplllee W  HAauWMEHbIee 3HAUCHUs, pa3Max, JUCIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE 4YHUCIOBOro HA0Opa; YMEHHUE W3BIIEKATh,
HMHTEPIPETUPOBAThL MHPOpPMALUIO, MPEJCTABICHHYI0 B Tabauuax, Ha
auarpammax, rpadukax, OTpaXkarollyl0 CBOWCTBA peasibHbIX MPOLIECCOB
U SBJIEHUH; TNPEACTaBIATh HHPOPMALMIO C IOMOLIBI Ta0IMIl U
JuarpamM; MCCIEAO0BaTh CTaTUCTUYECKUE JAaHHBIE, B TOM 4YHUCIE C
NPUMEHEHHEM TIpapUuecKuX METOJOB U JJIEKTPOHHBIX CPEJNCTB;
rpaduuecKkd HCCIe0BaThb COBMECTHbIE HAOMIOAECHUS C TOMOIIBIO
JIUarpaMM pacCeUBaHUs U JIMHEWHOU PErpecCun

YMeHue onepupoBaTh MOHATHSMH: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOSATHOCTh C MCIIOJIb30BAaHMEM T'papUUECKUX METOJOB; NPUMEHATh
(bopMyJIBl CIOXKEHHS UM YMHOXEHHUSI BEpOSITHOCTEH, (hopMyny MOIHON
BEpOSATHOCTH, (hopMmyiy bepHyu, komOuHaTOpHBIE (HaKTHI U (OPMYIIHI;
OLICHMBATh BEPOSTHOCTU pEaJbHBIX COOBITHI; yYMEHHE OINEpHUpPOBaTh
MOHATUSIMM: CllydaliHas BEJIWYMHA, paclpeesieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOoe OXHJaHWe, JUCIEPCHUs U CTaHJApTHOE OTKJIOHEHUE
CIy4aifHOM BeNMMYMHBL, (QYHKUMU paclpeiesieHuss U IUIOTHOCTH
PaBHOMEpPHOTO, IMOKA3aTeIbHOTO U HOPMAJIBHOTO pacHpelesIeHU;
YMEHHE HCIOJb30BaTh CBOMCTBA W3YYEHHBIX pacmlpefeNeHuil s
peleHust 3a7ay; 3HAKOMCTBO C TOHSTHAMHU: 3aKOH OOJBIIMX YHCE,
METOZbI BBIOOPOYHBIX HCCIEOBAHUI; YMEHHE IMPHUBOIAUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX M OOIIECTBEHHBIX




SIBJICHUSIX; YMEHHUE ONEPUPOBATH MOHATUAMHU: COUETAHUE, IEPECTAaHOBKA,
YHCJIO COYETaHWH, YHUCIO IEepecTaHOBOK; OmHOM HploTOHA; ymeHue
MPUMEHATh KOMOHMHATOPHBIE (AKTBI M PACCYXKACHUS IS PpEIICHUs
3a/la4y; OLICHWBATh BEPOSTHOCTU pEaJbHBIX COOBITHI; COCTaBIATh
BEPOSATHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJIYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUSMHU: TOYKA, MpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yrjia, IUIOCKMH yroJl,
JBYTPaHHBIA Yroj, TPEXIPAaHHBIA YTroJ, CKpEUIUMBAIOLIUECS MpsMbIE,
NapaJUICIbHOCTh U NEPIEHANKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, YIroj
MEXAY MNPSAMBIMH, YTOJl MEXKIY IPAMON M IUIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE UCIIONIb30BaTh IIPU
peleHnH 3a7a4y U3ydeHHbIe (PAKThl U TEOPEMbl INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA; CTPOUTh
MaTeMaTHYECKUE MOJENIN C IOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, PEIIaTh CBSI3aHHbIE C HUMU NMPAKTUYECKUE 3aaun
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIIAAbL (GUTYpPbI, 00bEM (QUIYypHI,
MHOTOI'PaHHHK, MPAaBUIIbHBI MHOTOTPAHHUK, CEUEHUE MHOTOTPaHHHUKA,
Ky0, mapajienenunen, Npu3Ma, NHpamuaa, ¢Gurypa u TOBEPXHOCTh
BpALICHUs, MWINHIP, KOHYyC, Iap, cdepa, miomans chepsl, MIOmanb
MOBEPXHOCTH TMHPAMUIBI, MPU3MBI, KOHyCa, IHIMHIPA, 00BEM KyoOa,
MPSIMOYTOJIBHOTO TapajuIeNienuIeia, MUPaMUIbl, TPU3MBL, THIHHIPA,
KOHYCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHUSI KOHycCa M IMJIMHIpA,
napajuleJlbHbIe OCH WM OCHOBaHMIO, CEYCHHE INapa, IUIOCKOCTh,
Kacaromascs chepbl, IUIMHIPA, KOHYCa; YMEHHE CTPOMTh CEYEHUE
MHOTOIpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpallleHHUs, UX CEUEHHUs, B TOM YHCJIE C TOMOLIbIO 3JIEKTPOHHBIX
CpeACTB; YMEHHE NPUMEHSTh CBOWCTBA TE€OMETPHUECKUX (QHTYp,
CaMOCTOSITENIbHO (POPMYJIMPOBATh ONpEACICHUS H3ydaeMbIX Quryp,
BBIIBUTaTh THUIOTE3bl O CBOWCTBAX M TPU3HAKAX T'E€OMETPUYECKHX
¢uryp, OOOCHOBBIBaTHMJIM OIPOBEpPraTh WUX; YMEHHE IPOBOJIHUTH
KJIaccupuKanuio (UIryp 1O pa3IM4YHBIM NpPU3HAKAaM, BBINOJIHSITH
HEOOXOMMBIE IOTIOJTHUTEIBHBIE TIOCTPOCHUS
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VYMmenne OINCpHUpPOBATH TMMOHATHAMMU: ABWXXCHUC B IPOCTPAHCTBC,
MapauIeNIbHBIA TIEPEHOC, CAMMETPHUS Ha IIOCKOCTH W B MIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE TOMO00MS, TMOAOOHBIE (UTYPBI, yMEHHE
pacro3HaBaTh paBHbIE M MOJO0HBIE (PUTYPHI, B TOM YHCIE B TPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'EOMETPUYCCKHE OTHOIICHUS
MpU PEIIEHUN 3a/1a4y; HAXOJUTh T'€OMETPUUYECKHUE BEIWYUHBI (IJIMHA,
yroj, IUIomanb, O0ObEM) NMpPH pEHICHUWH 337a4 M3 JPYIHX Y4eOHBIX
npeaAMETOB U U3 peanLHoﬁ JKU3HH, YMCHUC BBIYUCIATH TCOMCTPUICCKUC




BEeIUYMHBI (JJTMHA, YTOJ, IUIOMIA[b, OO0BEM, TUIOIIANb MOBEPXHOCTH),
WCIIOJIb3Ysl M3yYeHHBbIC (DOPMYJIBI M METOJbI, B TOM YHCIE: TUIOIMAh
MTOBEPXHOCTH MTUPAMH/IBI, TPU3MBI, KOHYCA, [IWJIUH/IPA, TUIOIMAIL CPEPHI;
00bEM Ky0a, MPSMOYTOJIFHOTO MapajuIeNenuIe1a, THPaMUIbL, TPH3MBI,
MWINHApA, KOHyCa, IlIapa; yMEHHE HaXOJWUTh OTHOIIEHHE OO0BEMOB
MoAOOHBIX (huryp
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YMeHHe onepupoBaTh MOHATHIMHU: IPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEJCHNE BEKTOpAa Ha YHUCIIO, Pa3lIOKEHHE BEKTOpa MO 0asucy,
CKaJISIPHOE TPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, YTOJl MEXIy
BEKTOpaMH; YMCHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOT
JUIE PELICHHsT TEeOMETPHYCCKMX 3a7ad M 3aJad JAPYTruX Y4eOHBIX
MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOMSIIMI METOJ JUIsl pELIeHMs 3ajauu;
[IOHVMMAHHUE 3HAYUMOCTH MATE€MaTUKH B MH3YYEHUM IMPUPOIJHBIX U
OOIIIECTBEHHBIX IPOLIECCOB M  SIBJICHUH; YyMEHHME paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHHME IPUBOJUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUHCKOM M  MHUPOBOU
MaTeMaTHYECKOU HayKH




IHEPEYEHD 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMBIX HA

EI'D 1O MATEMATHUKE
Kox  IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Hucna u BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH LEIbIX YUCEN
12 Pammonanbueie  uncna. OOBIKHOBEHHBIE U JICCSATUYHBIE JpOOW, MPOIECHTHI,
OeCcKOHEUYHbIE IEPUOANUECKUE IPOoOU
13 ApudmeTnueckuii KOpeHb HaTypajdbHOU cTeneHu. JleiicTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenenp ¢ wnensiM mnokazaTtesnieM. CTeneHb C pPAalMOHAIBHBIM IOKA3aTeJeM.
) CpoiicTBacTerneHu
L5 CuHyCc, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 | Jlorapudm uucna. JlecssTuuHbIe U HATYpaJIbHbIE TOTAPUPMBI
HelictButenpHble uncia. ApupMETHYECKHE OmNepaluud C JACUCTBUTEIHHBIMU
1.7 | uucnamu. [IpubnuxEHHbIE BEIUKUCICHMS], PAaBUiIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKa
pe3ynbTaTa BRIYUCICHUN
1.8 | IIpeoOpa3oBaHue BBIpaKEHUN
1.9 | KommiekcHsle yucna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 | llensie u ApoOHO-palIMOHATIEHBIE YPABHEHUS
2.2 | HppauuoHanbHbleypaBHEHUS
2.3 | TpuronomerpuiecKkreypaBHEHH
2.4 | Tloka3zarenbHbIe U JOTapHPMHUIECKIECYPaBHEHUS
2.5 | llensie u ApoOHO-paIIMOHATIEHBIC HEPABEHCTBA
2.6 | HppanmonanbHbIEHEpaBEHCTBA
2.7 | Tloka3zaTenbHble U JorapuMUUECKUEHEPABEHCTBA
2.8 TpurosHomeTpruIeCKMEHEPABEHCTBA
2.9 | Cucrtemsl 1 COBOKYITHOCTU YpaBHEHUI U HEPABEHCTB
2.10 | VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTapaMeTpamMu
2.11 | Marpuua cuctemMsl IJMHEUHBIX ypaBHEHUH. OnpeeInTenb MaTpHULIbl
3 OyHKIMU U Tpaduku
31 @Oyukims, crnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkumu. BzaumHo oOparHbIe
' ¢bynkuu. Uérapie  Heu€THBIE QyHKIMH. [leproaudeckuedyHKIHH
39 OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHuwil ¢(yHkuuu. Hynmm QyHkomm.

HpOMC)Ky'TKI/I 3HaKOIIOCTOAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTHU CPYHKI_II/II/I.




MakcumymMbl 1 MUHMMYMBI (QyHKuud. HaunOompinee ¥ HauMeHblIee 3HAUCHHE
(GYHKIHMU HAa TPOMEKYTKE

CrenenHas (yHKIMS ¢ HaTypajdbHBIM W LEJbIM Moka3aTteneMm. EE& cBoiicTBan

33 . .
rpa¢uk. CoiicTBa 1 rpaduK KOpPHS -0l CTENIECHH
3.4 | TpuronoMmerpuueckue GyHKINHU, UX CBOMCTBA U IrpaduKu
3.5 | Iloka3arenbHas u Jorapupmuyueckas GyHKINHU, UX CBOICTBA U rpaduku
16 Touku paspeiBa. AcumnTorel rpadukoB (yskmuii. CpoiicTBa  GyHKIHH,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 | TlocnenoBaTenbHOCTH, CIIOCOOBI3aIaHUATIOCIIEIOBATEIEHOCTEH
3.8 | Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyra cI0KHBIX TPOIEHTOB
4 HavanamaTemaTtnueckoroanainsa
4.1 | IlpousBognas ¢pynkuuu. [IponsBogHbIC 2IeMEHTapHBIX (PyHKINN
[IpumeHeHne NPOU3BOAHON K HCCIEIOBAaHUIO (PYHKIMI HAa MOHOTOHHOCTH H
4.2 | SKCTpPEMYMBI. Haxoxnennenan6osbIero u
HaUMEHbIIETO3HAYCHUA(DYHKIIMNHAOTPE3KE
4.3 | IlepooOpa3nas. Murerpan
5 MHoOXecTBa U JIOTHKa
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasCTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | Kombunaropuka
7 I'eomerpus
7.1 @uUrypeIHaImIOCKOCTH
7.2 [IpsimMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHUKU
7.4 | Tena u NOBEpXHOCTUBPAILLICHUS
7.5 | KoopauHaTbl U BEKTOPHI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
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