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INOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma yueOHOTO Kypca «BeposiTHOCTh U CTAaTUCTHKA» 0a30BOTO
ypoBHsI 7151 oOy4aroruxcest 10 —11 kimaccoB pazpadborana Ha ocHoBe DenepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPa3BUTHUsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YyJarOIIUXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposiTHOCT M CTaTUCTHKa» 0a30BOTO YpPOBHSI SIBISECTCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJsbl. Kypc mpennazHaueH g (GOpMHpOBaHHUS y OOyYaroIIMXCs
CTaTUCTUYECKON KYyJbTYpbl W IIOHUMAaHMUS POJIU TEOPUM BEPOSTHOCTEH KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHUs CIyYallHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yyeHum Kypca oOOramaroTcsi MPEACTABICHUS YYalluxcs O
METOJAaxX UCCIEAOBAaHU U3MEHUMBOIO MUPA, Pa3BUBACTCS IIOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MaTeMaTUYECKHUX METOAOB IIO3HAaHUS KaK HEOThEeMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HAIpaBJiIEHO HA 3aKPEIJIEHWE 3HAHWW, IOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX U B3AMMOCBA3AX MEXKAY HUMH HAa BAKHBIX [IPUMEPAX, CIOKETHI KOTOPBIX
IIOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0Aa30BOM YPOBHE BbIJCICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHS H
BEPOATHOCTHY, «CiTydaliHble BETMUUHBI ¥ 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOro W
OMHOMMAJIBHOTO pacpeAesIeHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMU —
MOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIpPEACICHUSAMMU.

Copnepxxanue nmuHun «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNA O PpacCHpelleIeHUH BEPOSTHOCTEH MEXIY
3HAYCHUSIMH CITy4yalHBIX BEJIMYMH, a TaKXkKe dTa JIMHUSA HeoOXoauma Kak 0asza Jis
U3Yy4YEeHUs 3aKOHA OOJBIINX YKcesl — PyHIaMEHTaIbHOrO 3aKOHA, IEUCTBYIOIIETO B
IpUPOJIE U OOIIECTBE U UMEIOLIET0 MaTeMaTHUecKyto Gopmanusanuio. CaMm 3aK0H



OONBIINX YHCEN MpeularaeTcss B O3HAKOMHUTEIBHOW (QOpME C MHUHUMAIBHBIM
UCIIOJIb30BaHUEM MAaTEMATUYECKOTO opMalin3Ma.

TeMbl, CBsA3aHHBIE C  HENPEPBIBHBIMU  CIIyYalHBIMM  BEIUYMHAMU,
AKIEHTUPYIOT BHMMAaHHE IIKOJBHUKOB HA ONHWCAHUM W H3YYECHHMM CIIyYalHbBIX
SIBIICHUI C MOMOIIBI0 HEMPEpPHIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
[I0KA3aTEIIbHOMY U HOPMAJIBHOMY pPaCIpEeNeICHUsAM, IIPU ITOM MPEAIOIaracTcs
O3HAKOMMTEJIbHOE U3yUYEHUE MaTepuaa 0e3 JoKa3aTelbCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenue kypca «BepoaTHOCTh U CTaTUCTHKa» HA 6A30BOM YPOBHE OTBOJUTCS
1 yac B HEZeNI0 B TEUEHHE KaXKI0I0 rojia 00y4eHus1, Bcero 68 yueOHbIX YacoB.



COAEPKXAHUE YYEBHOI O KYPCA
10 KJTACC

[IpencraBienne MOaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apupMeTHyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIEEe 3HAYCHHUSA, pa3Max,
JUCTIIEPCHS M CTAHJIaPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbI€ OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUSIMU.  BeposiTHOCTM  COOBITUM B ONBITaX C  PAaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuy HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMmenTa. dopmyrna nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunaTopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIi ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCMBITAHWN 10 mniepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacnpenenceHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBple  XapaKTEpUCTHKM  CIYYaWHBIX BEIMYMH: MaTEMAaTHYECKOE
OXUJAHUE, IUCHEPCUs U CTaHAApTHOE OTKIOHEHWE. lIpumepsl NpuUMEHEeHUs
MaTEMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHOW BelWyuHBI. MaTeMaTtuyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEJIUYUH. MaTeMaTndeckoe 0KuaaHue U AUCIIEPCUs
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeICHUH.

3akoH OOJIBIIMX YHCEI MU €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br100opouHbIit METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydanHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacnpeneneHus. 3a1add, IPUBOASAIIME K HOPMaJIbHOMY pactipeneneHuro. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTpaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, HATHUYECKOrO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIFOYash ACTETUKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUI; BOCTIPUUMYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dDusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYJIOJIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU MKU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIMTAHHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYpbl, TOHUMAHUEM BIIASHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3aaad B
00JIaCTH OKPY’KAIOIICH CpeIbl, ITTAHUPOBAHUS MOCTYITKOB M OTICHKHA MX BO3MOHBIX
MOCIIEICTBUUN [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKuh Kak c]epbl 4YeIoBEYECKOW esATEeNbHOCTH, 3TamoB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M HUCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vuueepcanvnvle  nosnasamenvmuwvle  Oeiicmeus, — obecneyusarom
@dopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 0Oyuaowuxcs (oceoeHue
Memoo08  NO3HAHUS — OKpYycaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHOIICHUN MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OTIpEJICICHUs]  TOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npeajiaraTh KpUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apTryMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATh cHoco0 pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOUpATh HambOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyIpoBaTh BOMPOCHI, (UKCHPYIOIIHME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATHh CBOIO TIO3UITUIO, MHEHHE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 0Oecnevusarom

chopMUpoOBaAHHOCMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0uenue:

e BOCIPUHUMATH U (OPMYIIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBHSIMHU
U [EeJIIMH OOIIEHUST;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTh HNOSICHEHUSA II0 XOJy PEIICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYCHHBIN PE3yJIbTAT;

B X0JI€ 00CYKIEHMs 3a7jaBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha MIOUCK
pElIeHNs; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IO3ULIMI; B
KOPPEKTHOU popme GpopMyIHpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BHICTYTICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MMOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaJIbHON
paboThl NPH pelieHUH Y4eOHBIX 3a]ay; MPUHUMATH I€Jb COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BuAbl padOT, TOTOBAPUBATHCS, OOCYXKJaTh IMpoOIecC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTUMU YJIE€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMA TPOAYKT IO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvruvie pecynamusnsle oelicmausi, obecneyusaom hopmuposarue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/lauH, BBIOUPATh CIIOCO0 pElIeHUs C
y4€TOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CITIOCOOAMU CAaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIECcca U pe3ybTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX ONMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ysibTaTa MMM U YCIOBHUSAM, OOBACHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



10 KITACC

UuraTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh NOHIATUAMU: CpeiHEe apudMeTHIecKoe, MeIMaHa, HaubobIIee,
HaMMEHbIIIEe 3HAYEHUE, Pa3Max MacCUBa YUCIIOBBIX JTaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (3JIEMEHTApHBIM HMCXOJ) CIy4allHOIO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMH,
HAaXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUCHHBIX CIIyYalHBIX
HKCIIEPUMEHTAX.

Haxoaute u hopmMyIupoBaTh COOBITHS: TIEpECEUCHUE U 00bETMHEHUE JaHHBIX
COOBITUH, COOBITHE, NPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TII0JIb30BAThCS
auarpammamu Jitsiepa u GopMysioi CI0KEHUs BEPOSITHOCTEH MPHU pELIeHUH 3a1a4.

OmneprpoBaTh MOHATUSIMU: YCIOBHAsi BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIA YMHOXXEHHS, C IOMOIIbIO JIepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS IPU PELLICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO YCIIEXa; HAXOAUTh BEPOSITHOCTU COOBITUIA B
CEpHUU UCTIBITaHUN bepHym.

OnepupoBaTb  NOHATUSAMH:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacipeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYallHOM  BEJIMYMHBI IO
pacCIpeneIeHUIO WIIH C TIOMOIIBIO AUArpPaMM.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIYYaWHOW BEJIWYMHBI HAXOIWUTH
MaTeMaTUYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

Hmeth nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIIpEICICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosaunuecTBO 4yacos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudposBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
| [IpencraBieHue JaHHBIX U ONMKCATEIbHAS 4 bubnunoreka LIOK
CTaTHUCTHKA https://m.edsoo.ru/eOb7b0f1
CnyyaiiHble OIBITBHI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnnorexa [IOK
p https://m.edsoo.ru/eOb7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJy COOBITHSMU, CIIOXKEHUE 3 bu6nmoreka LIOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (F))HBITa do AI/[[ ia IIOJTHOU 6 bubamorexa LOK
i » DOPMY 5 https://m.eds00.ru/cOb7b0f 1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bubmnoreka IIOK
5 9 0 4
JICMCHTE! ROMOMHATOPHKH https://m.edso00.ru/e0b7bOf1
6 CepuH ociieJ0BaTEIbHBIX UCIIBITAHUHN 3 1 bubmorexa HOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryyaliHble BEIMYNHEI U pACIIPEACICHUS 6 bubnnorexa [IOK
i pactipen https://m.eds00.ru/c0b7b0f1
bubnunorexa LIOK
8 06006 7 5 2
ODTIEHIE 1 CHCTEMATHSATHA SHAHMH https://m.eds00.ru/c0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 2




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Marematuueckoe 0XKHJIaHUE CIIy4aitHOU 4 bubmmoreka [JOK
BEJIMYHHBI https://m.edsoo.ru/5fbeSdcl
) Hucnepcus u ctTaHAapTHOE OTKIOHEHHE 4 | bubnnorexa [JOK
CIIy4allHO! BEIUYMHBI https://m.edsoo.ru/5fbc5dcl
bub K
3 3aKoH OOJNBIINX YHCET 3 1 uoamoreka O
https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHbBIE CiyyaliHbIE BEIMUHUHbI ) bubnnorexa [JOK
(pactipeneneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoteka IIOK
5 H 2 1
OPMATILHOC paCTpeACTCHIA https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIEeHNE U 19 ) bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl

| [IpencraBnenue naHHBIX C | bubnnorexa [HOK
MTOMOIIIbIO TAOJIUII U JTUATPAMM https://m.edsoo.ru/25¢6d12b
Cpennee apupMeTHYECKOE,

2 MSI{I/IaHa }Fl)anq()ionbmee u 1 bubnmnorexa LIOK

’ https://m.edsoo.ru/dd00738d
HaWMEHbIIIEE 3HAUCHUS
Cpennee apudmernueckoe,

3 MearaHa, HauOoJIbIIee U | bubmuorexa [JOK
HavMEHbIIIee 3HAYEHUS, pa3Max, https://m.eds00.ru/98645f6¢c
TUCTIEPCUS
Cpennee apudmernueckoe,

MearaHa, HaubosbIee U
bu6mmoreka [JOK
4 HaMMEHBIIIEE 3HAYCHHUS], pa3Max, 1
https://m.edsoo.ru/7¢9033a8
JTUCTIEPCHS], CTAaHIaPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Crny4daiiHble SKCTIEpUMEHTHI

5 (OTIBITHI) U CITyYaiHbIE COOBITHSI. ] bubnmoreka [JOK
DneMeHTapHbIE COOBITUS https://m.edsoo.ru/347¢c1b78
(ucxompl)

6 BeposiTHOCTB citydaitHOTO | bubnnoreka [JOK
coOwITUs. BeposTHOCTH cOOBITHIT https://m.edsoo.ru/64d75244




B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH

BepositHOCTB ciydaitHOTO

bubmuorexa [JOK

7 coObITus. [IpakTrueckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSAMHU:

g nepeceueHmne, 00beTUHEHNE bubmumoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo0.ru/221c622b
COOBITHS.

. bubnuorexa [JOK

? Jluarpasubt Jiiiepa https://m.edsoo.ru/cc10cle2

10 dopmyia cioKeHus bubnnorexa [JOK
BEPOSATHOCTEN https://m.edsoo.ru/3057365d
VYcnoBHast BEpOSITHOCT.

1 YMHOKEHUE BEPOATHOCTEM. bubnnoreka [JOK
JepeBo cnydaitHOTO https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA

12 YMHOXEHUE BEPOSITHOCTEN bubmmorexa LOK

https://m.edsoo.ru/ble76d3a

13 JlepeBo ciy4aitHOTO bubnnoreka [JOK
DKCIIEPUMEHTA https://m.edsoo.ru/47fb6b11

14 ®opMyita OJIHON BEPOATHOCTU bubmmorexa LOK

https://m.edsoo.ru/1594 1bec

s ®opmysa NOIHONW BEPOATHOCTH. bubmuoreka [IOK
3akpernyeHue https://m.edsoo.ru/a9ec13c8

16 dopMyIia MOJIHON BEPOATHOCTH. bubanoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3ddSac9

17 Kontponbnas padota bubmorexa HOK

https://m.edsoo.ru/29dc6cb9




18 KomOunaropHoe npaBuiio bubnunoreka [JOK
YMHOKECHHUS https://m.eds00.ru/2270cf70
bu6mmoreka [IOK
19 [lepe
PCCTAHOBKH H akTOpHaT https://m.edsoo.ru/d58ce6d1
bu6mmoreka [JOK
20 4 i
ACIo coneTatit https://m.edsoo.ru/7904dfb0
o1 Tpeyronsuuk [lackans. @opmyna bubnnoreka [HOK
ounoma Herotona https://m.edsoo.ru/fad7998f
bunapHbIii c1yyaliHBII ONBIT
UCIIBITaHUE), YCIEX U HeyAaya.
( )y YA bu6mmoreka [IOK
22 HesaBucumsblie ucnbeiranus. Cepust
. https://m.edsoo.ru/2e 12368
HE3aBUCUMBIX UCIBITAHUN J10
IIEpBOro ycrexa
7 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnnorexa [JOK
bepnymin https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX HCTIBITAHUMN.
24 [IpakTuueckas pabora c bubnnorexa [JOK
HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabnuI
bu6mmoreka [IOK
25 C 7
fyHaHas Betna https://m.edsoo.ru/639be9aa
26 Pacnipenenenuie BeposiTHOCTEH. bubnuoreka [IOK
Junarpamma pacnpeneseHus https://m.edsoo.ru/6dc7f39
7 CyMMa u nipou3BeieHHE bubnmoreka [JOK
CIIy4alHbIX BEJINYNH https://m.edsoo.ru/51b7ed5f
CymMma ¥ npousBecHHE
Y . P 8 bubnmuoteka [JOK
28 CIy4ailHBIX BETMYUH/

3akpernyeHue

https://m.edsoo.ru/c2757cc3




[Ipumepsl pactipenenenuii, B TOM

29 4HCJIe TEOMETPUUECKOE U 1 bubmmorexa LIOK
https://m.edso0.ru/91e08061
OMHOMHATIBHOE
30 I'eomerpuueckoe u 1 bubnmoreka [JOK
OMHOMHAIBPHOE pacIpeiesieHre https://m.edsoo.ru/SafffO5f
[ToBTOpeHUE, 06001ICHNE 1
31 cHUCTeMaTHu3aIus | bubmuorexa [JOK
3HaHUU. Y CIIOBHAsI BEPOATHOCTb, https://m.edsoo.ru/0f4d3cd7
(dhopMyIia mOTHOM BEpOSITHOCTH
[ToBTOpenue, 0600MIEHNE U
1 cucTeMaTu3alus 3HaHH. | bubnuorexa [JOK
BeposTHOCTB ciydaitHOTO https://m.edsoo.ru/e01a3dc4
COOBITUA
33 Wrorosas koHTpoJsibHast paboTa 1 bubmmorexa LOK
https://m.edsoo.ru/a985ae79
[ToBTOpenue, 0600IIEHNE U
CHCTEeMaTH3aINsI 3HAHUH.
34 CrnyuaitHas BeIM4MHA, CyMMa U 1 bubmmorexa [OK
Lo https://m.edsoo.ru/1ddcaSe0
MIPOU3BEJICHUE CITyYalHON
BEJINYUHBI.
OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue

n/n Bceero u3ydyeHusi oOpa3zoBaTejbHbIE

padoThI padoThI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
CHUCTEMAaTH3aLIMs 3HAHUH.
1 CiyyaliHbl€ OTBITHI U 1 bubmorexa [IOK
1 : https:/m.eds00.ru/430d330a

BEPOSITHOCTH CITy4alHbBIX
COOBITHH.
[ToBTOpenue, 06001ICHNE,
CUCTEMAaTH3aLMs 3HAHUH.

) CiyuyaiiHble OIIBITHI U | Bbu6mmoteka [JOK
BEPOSITHOCTH CIIy4alHBIX https://m.edsoo.ru/a573a292
coObITHii. Cepun HE3aBUCUMBIX
HACTIBITAHU N
[ToBTOpenue, o6odIIEHNE,

3 CHCTEMATU3alNS 3HAHUH. | bu6mmoteka IIOK
BeposiTHOCTE ciiy4aliHOTO https://m.edsoo.ru/07a5e861
COOBITHS
[ToBTOpenwme, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHHUH. | but6mmoreka [IOK
YcnoBHas BepOSATHOCTb, (hopmyra https://m.edsoo.ru/32bc29bf
MOJIHOM BEPOSITHOCTH
[Ipumeps! TpUMEHEHNs

but6mmorekxa [IOK
5 MaTEMATHYECKOTO OKUIAHHUS 1

(cTpaxoBaHue, J0oTEpE)

https://m.edsoo.ru/ea27084d




MatemaTtuueckoe OXXHAaHUueC

bu6nmoreka [IOK

6
CYMMBI CIIy4aiHbIX BEJIUYUH https://m.edsoo.ru/Oadefe9e
MareMaTH4ecKkoe OKHUIaHue
7 TEOMETPUUECKOT0 U buGnuorexa [IOK
P § hitps://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeae/ICHUN
Maremarudeckoe oxuganue
8 T€OMETPUUECKOr0 U buGnuorexa [IOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBPHOTO pacIpeaeICHUM
bubnunoreka LIOK
9 crepc
Hucnepens https://m.edsoo.ru/bcc67f76
10 CragmapTHOE OTKIIOHEHHE buGnuorexa [IOK
Aap https://m.edsoo.ru/bf78aad6
1 Jucnepcuu reoMeTpudIeCcKoro u bubmmoreka [JOK
OMHOMUAIBLHOTO PACTIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c
12 HCIIOIB30BAHUEM DJIEKTPOHHBIX bubnuorexa [IOK
p https://m.edsoo.ru/a53cd884
Ta0JIHIL
bu6nunorexa LIOK
13 3 0 .
AKOH DOJIBIIIX HACC https://m.edsoo.ru/94ddc34a
3aK0H OOIBIINX YHCEI.
14 Br10opouHEbIil METO bubnmorexa [IOK
P . A https://m.edsoo.ru/cf23b369
HUCCIeI0BaHUuN
[IpakTuyeckas pabora c
15 HCIIOIb30BAHUEM DJIEKTPOHHBIX Bubmiorexa OK
P https://m.edsoo.ru/6¢cld11a6
Ta0JIHIL
b K
16 Wrorosast KoHTpOJIBbHASA paboTa nomotexa O

https://m.edsoo.ru/7e379f8f




[Tprmepsl HEPEePHIBHBIX

17 CIIy4alHbBIX BenuduH. OyHKOUS Bubmaorexa ITOK
- e https://m.edsoo.ru/9f5b423d
MJIOTHOCTHU Paclpe/ieICHUsI.
[IpumMepbl HEPEPHIBHBIX
13 CIIyYalHBIX BEJIUYMH. bubnmnoreka HOK
PaBHOMepHOE pacnipeeneHue u https://m.edsoo.ru/blc2712e
€ro CBOMCTBa
3aga4u, IPUBOIAIINE K
19 HOPMaJIbHOMY pacIpeesICHHIO. bubmmoreka [JOK
DyHKIHUS INIOTHOCTU U CBOMCTBA https://m.edsoo.ru/97¢19f59
HOPMAaJILHOT'O paclpeaesICHUs
[IpakTuueckas pabora c
bubnunoreka LIOK
20 WCIIOJIb30BAHUEM AJIEKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
Ta0JIUIL
[ToBTOpenue, o6obIIeHNE 1
. bubmuorexa [IOK
21 CHCTEMaTH3alMs 3HAHUH.
https://m.edsoo.ru/72953f4c
OmnmcaTenpbHas CTAaTUCTHKA
[ToBTOpenue, o6obIIeHNE 1
CHCTEMAaTH3alMs 3HAHUH.
bu6nunorexa LIOK
22 OmnucarenbHas CTaTUCTHKA,
https://m.edsoo.ru/b699ad0c
MaTeMaTH4YeCKOe OKHJIaHUE U
JUCTIepCHst
[ToBTOpenwue, 0600IIEHNE U
3 cructemMaTh3anus 3HaHui. OTBITHI bubmuoreka [IOK
C PaBHOBO3MOXXHBIMUA https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMUA COOBITUSIMHU
[ToBTOpeHnue, 06001IeHNE U
. bubnuoreka [{OK
24 crucremMaTu3anus 3HaHui. OTBITH

C PaBHOBO3MOXHBIMHU

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




25

26

27

28

29

AJIEMEHTAPHBIMHU COOBITHUSIMHU.
3akperuieHue

[ToBTOpEeHME, 0000IICHUE U
CUCTEeMaTH3alusl 3HAaHHUH.
Brrunciienne BeposiTHOCTEM
COOBITUH ¢ TpUMEHEHUEM (HOpPMYJT
U rpauyecKux MEeTo/10B

IToBTOpEHME, 0000IIICHUE U
cUcTeMaTH3aIlus 3HaHUH.
Beruuciienue BeposiTHOCTEH
cOOBITHIi ¢ TpUMEHEeHUEM (opMyIT
U rpauyecKux MEeTOI0B
(koopauHaTHAas npsMas)

IToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3aIHs 3HAaHHH.
Brruncnenue BeposiTHOCTEH
cOOBITHI ¢ IPUMEHEHUEM (POpMYIT
U TpauecKux METOI0B (JIEPEBO)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHUEM (OopMYyIT
U TpaduYecKrX METOJI0B
(mmarpamma Jitnepa)
[ToBTOpeHnue, 0600IeHNE U
cucTeMaTH3alus 3HaHUi.
Crny4aifHble BETUYUHBI U
pacripeieieHus

bu6nmmoreka [IOK
https://m.edsoo.ru/272910f5

bubnuoreka [{OK
https://m.edsoo.ru/dc9ad6ca

bu6nunorexa LIOK
https://m.edsoo.ru/5964{277

bu6nunorexa LIOK
https://m.edsoo.ru/e71debe4

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




30

31

32

33

34

[ToBTOpEeHME, 0000IICHUE U
cHUcTeMaTU3alus 3HaHUM.
Crny4daiiHble BETUYUHBI U
pacnpeneneHus. 3aKperieHue

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAaHUH.
MaremaTuueckoe OKHaaHue
CIIy4ailHON BEJIMYMHBI

IToBTOpEHME, 0000IICHUE U
CHCTEMAaTH3aLMs 3HAHUH.
MaTteMaTHYECKOE OKUIAHUE
CIIy4ailHON BEJINYMHBI.
3akperuieHue

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34

bu6nmmoreka [IOK
https://m.edsoo.ru/1cc2df8f

bu6nmmoreka [IOK
https://m.edsoo.ru/acal298c

bubmuoreka [IOK
https://m.edsoo.ru/640a8ebf

bubnuoreka [{OK
https://m.edsoo.ru/0fd6d597

bu6nmorexa LIOK
https://m.edso00.ru/5006273¢







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 YuTaTh U CTPOUTH TAOJIMIBI U IUATPAMMBbI
OnepupoBaTh MOHATHAMHU: CpefHee apudMeTHYecKoe, MeauaHa,
6.2 HauOoJplllee, HaMMEHbIIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIyYalHBIA OKCIEPUMEHT (OMBIT) H
ClIy4aifHOe COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBINH HCXON)
6.3 CIIy4alHOrO  OIbITa; HAaxOJIUThb BEPOSTHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CITyYailHBIMH COOBITHSIMHU, HAXOUTh U CPABHUBATH
BEPOATHOCTH COOBITHI B U3yUEHHBIX CIy4alHBIX SKCIIEPUMEHTaX
Haxomuts u GopMyaupoBaTh COOBITHS: NEpeceYeHUEe U O0ObEIUHEHHE
64 JAHHBIX COOBITHH, COOBITHE, NMPOTHUBOIOJIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JMarpamMmamu Oiinepa U QOpMYJOH  CIIOXKEHHUS
BEPOSTHOCTEN MPU pPELIeHUH 33134
OnepupoBaTh MOHATUSAMH: YCIOBHAas BEpOSATHOCTb, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOUTh BEPOSITHOCTU C MOMOIIBIO IPaBUla YMHOKEHUS, C
MIOMOUIBIO AEPEBA CIIYYalHOTO OIIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE NMPABUIIO YMHOXKEHUS MPH PEIICHUH 3aa4
OnepupoBaTh TOHATUSMH: HWCIBITAHHE, HE3aBUCUMBIC HCITBITAHUS,
6.7 cepusl CIBITAaHUM, yCIIeX U HeyJauya; HaXOAUTh BEPOSTHOCTH COOBITHIA
' B CEpUM HE3aBHCHUMBIX HCIBITAHUN JI0 MEpPBOro Yycnexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHU# bepHymm
6.8 OnepupoBaTh MOHATUSAMH: CIy4yaiHas BeJIUYMHA, paclpeieleHue

11 KJIACC

BEPOSATHOCTEH, IMarpaMma pacipeaeneHus




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM

NpoBepPsIEeMoOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
- CpaBHMBaTh BEPOATHOCTH 3HAYCHUH CIy4yalHOW BEJIMYUHBI TIO
' pacupeeNeHUIO WK € MTOMOILBIO AuarpaMm
OnepupoBaTh MOHATHEM MAaTEMaTUYECKOIO OXHJIAHMS, HNPUBOAUTH
- OpUMEpPbl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOoe OXHUIaHUE
' CIy4yallHOM BEJIWYMHBI, HAXOJWUTh MAaTEeMaTHYECKOE OXUAAHUE II0
JTAHHOMY pacpeeIeHUIO
5.3 Nmets npeacraBieHue o 3aK0HE OOJBIITUX YHCET
54 Hmets npeacraBiaeHue 0 HOPMaJIbHOM PaCIpeACIICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kon
6 Teopust BEpOATHOCTEMN U CTATUCTUKA
[IpencraBienne JaHHBIX C [OMOIIbI0 Tabmun u  auarpamMm. Cpenanee
6.1 apudmeTnyeckoe, MeaMaHa, HawOOJIbIlee W HAWMEHBINEE 3HAUCHUS, pa3Max,
JUCTIEPCHUS U CTaHJIAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OPOB
CnyuvaiiHple SKCHEpUMEHTHI (OMBITHI) M Cly4ailHble COOBITHSA. DJeMEHTapHbIE
coObITHSI (MCXOJBI). BEposATHOCTh CIydalfHOTO COOBITHS. BIM30CTh YacCTOTHI H
6.2 BEPOATHOCTH COObITUIN. CITy4aiiHbIE OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH
coObITUsIMU. BeposTHOCTH  COOBITUH B ONBITAX C  PaBHOBO3MOXKHBIMU
3JIEeMEHTaPHBIMU COOBITUSIMU
63 Onepanuu HaJg COOBITUAMH: IepecedyeHue, OObEeJUHEHUE, NPOTUBOIOIOXKHbIE
' coObITus. unarpammsl Diinepa. @opmyra cIoKeHus: BEpOATHOCTEH
64 VYcnoBHass BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Ciy4aiiHOTro
' skcniepumenTa. @opmysia moaHou BeposTHOCTU. He3aBrcruMble COOBITHS
6.5 Kom6unatopHoe mnpasuno ymHoxeHus. IlepecranoBku u Qaxrtopuan. Ywucno
' coueranuil. Tpeyronsauk [lackans. @opmyna 6uHoma HelotoHa
bunapHblii ciyyaiiHblii ONBIT (MCHBITAaHME), yclex W Heynada. HesaBucumble
6.6 ucnelTaHus. Cepus HE3aBUCHMBIX HCHBITaHUN 110 mnepBoro ycmnexa. Cepus
HE3aBHCHUMBIX UCIBITaHU bepHymm
Crnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEH. Huarpamma
6.7 pactpenenenus. [Ipumepsl pacnpeneneHuii, B TOM YHUCJIE TE€OMETPUYECKOE U
OMHOMMATIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
5 Teopus BepossTHOCTEN U CTaTUCTHKA




5.1

5.2

UucrioBble XapaKTEPUCTUKU CIYYalHBIX BEIUYHH: MAaTEMaTHUYECKOE OXKHUIAHUE,
JUCTIepCcus ¥ CTaHAapTHOE oTKIIOHeHHe. [IpruMepsl npuMeHeHrs MaTeMaTUYEeCKOTO
O0KHMJIaHMSI, B TOM YHKCJIE B 3aJa4ax U3 MOBCEIHEBHOM >XM3HU. MaTtemaThuieckoe
OKHMJIaHWE OMHAPHOW CIIy9alHOW BEIMYHHBI. MaTeMaTH4YeCKOE OKHIAHHE CYMMBI
CIy4yalHBIX BeIMYUH. MaTeMaTruueckoe 0>KHIaHue U AUCIIEPCHS T€OMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIipe/ieIeHH

3aKoH OOJBIIMX YKCEN U €ro poJib B HayKe, Ipupojie U odiiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

5.3

IIpuMepsl HENpepbIBHBIX — CIy4alHbIX Benu4yuH. lloHsATHE O IUIOTHOCTH
pacnpezenenus. 3agaun, IPUBOJAIINE K HOPMAIIBHOMY pactpenencHuto. [lonsatue

0 HOPMAJILHOM PaCIpeIe/ICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Brnanenue meromaMum [10Ka3aTeNbCTB, AJITOPUTMaMH peLICHMs 3ajad;
yMeHue (GOopMyJIMpOBAaTh U OIEPUPOBATh IMOHATHSMHU: OINpE/EICHNUE,
aKCUOMa, TEOpeMa, CJEICTBUE, CBOWCTBO, IMPHU3HAK, JOKA3aTelbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKU; MPUMEHATh UX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE M MPOTHUBOIOJOKHOE YTBEP)KIACHHE, NPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaThb METOJ MaTeMaTUYECKOM HWHAYKLUU;
IIPOBOAMTH J0KA3aTeJIbHbIE PACCYKIECHUS MIPU PEIICHUH 33/1a4, OLICHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCyXKICHHM; yMEHHE ONepupoBaTh
HOHATUSMH: MHOXKECTBO, ITOJIMHOKECTBO, OINEPaLlMU HaJl MHOKECTBAMU;
YMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar s
OINKCAHMI peaJIbHBIX IPOLIECCOB U SIBJICHUI U IpU PELIeHUH 33]a4, B TOM
qucie U3 APYruX y4eOHBIX NPEIMETOB; YMEHHUE ONepUPOBATh HOHATUSIMHU:
rpad, CBS3HBIN Tpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
Y ONMCHIBATh Ipadbl pa3IMdHbIMU CIOCOOAMHU; UCIIOIB30BaTh Ipadbl IpH
pelIeHnu 3a1a4

YMeHue onepupoBaTh MOHSATHSMM: HaTypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIeM, KOPEHb HaTypaJlbHOM CTENIEHH, CTETIEHD C
paloHaIbHBIM MOKAa3aTelIeM, CTENEHb C JIEHCTBUTENBHBIM IOKa3aTeleM,
jgorapudm uuciaa, CUHYC, KOCUHYC M TAaHIEHC IPOU3BOJBHOIO 4MCIIA,
OCTaTOK MO MOJYJII0, PallMOHaJIbHOE YHUCIO, HUPPaLMOHAIBHOE YHCIIO,
MHOXECTBAa HATYypPaJIbHBIX, LENBIX, PAIMOHAIBHBIX, ICHCTBUTEIBHBIX
YHCeT; YMEHHE HCII0JIb30BaTh MPU3HAKHU JIeTMMOCTH, HAUMEHBIINN 0OLIHi
JenuTeNs U HauMeHbllee oOliee KparHoe, anroput™ EBkiamna mnpu
pELICHUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUMCJICHUS;  YMEHUE  BBINOJHATH  BBIYUCICHHE  3HAYCHWH U
npeoOpa3oBaHUsl  BBIPAKEHUH €O  CTENEHSAMH W  Jorapupmami,
npeoOpa3oBaHus  JApOOHO-PAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUpOBaTh MOHATUSIMU:  IOCIENOBATENbHOCTh, apu@MeTHyecKas
Iporpeccusi, reoMeTpuyueckas mporpeccusi, OeCKOHEYHO YObIBaroIas
reoMeTpuueckas MporpeccHs; yMeHHe 3ajaBaTh IOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYI; yMEHHE ONEpUpOBaAThH
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPsHKEHHbIE KOMIUICKCHBIE 4YHCIa,
MOJyJb U apryMEHT KOMIUIEKCHOTO 4Hcia, popMa 3aliuCH KOMILIEKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYEecKas U anredpandeckas); yMeTb
IPOU3BOUTh apU(PMETHUUYECKHE NCHCTBUA C KOMIUIEKCHBIMH YHCIAMU;




MPUBOAUTH IPUMEPHI UCIIOIB30BAHUS KOMIIJIEKCHBIX YHCEIT; ONIEPUPOBATH
MOHATUSIMHU:  MaTpuna 2X2 u  3x%3, omnpeneauTenb  MaTpHIIbL,
Ir€OMETPUUYECKUIA CMBICI OTIPECITUTEIIS

YMeHue onepupoBaTh NOHATHSAMU: PalUOHAIbHBIC, HUPPALUOHAIBHEIE,
noKa3aTebHbIC, CTEIEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMbI; YMEHHUE OIIEpUPOBATH
HNOHATUSAMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPAaBHEHUE,
HEPABEHCTBO, CHCTEMA YPaBHEHMM M HEPAaBEHCTB, PaBHOCHUIIBHOCTH
YPaBHEHHI, HEPAaBEHCTB M CUCTEM; YMEHHME peEIlaTh YpaBHEHMS,
HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIATh
YpPAaBHEHUs, HEPABEHCTBA U CHCTEMBI C I[IapaMETPOM; IIPUMEHSTH
YpAaBHEHUs, HEPABEHCTBA, MUX CUCTEMBI U PELICHUS MaTeMaTH4EeCKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (DYHKUUSA, UYETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTb
GyHKIMH, SKCTpEeMyM (PYHKIIMU, HAHOOJbIIEe U HAaUMEHbIIEee 3HAYCHUS
(GyHKIMN HAa TPOMEXKYTKE, HeMIpepbIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢byHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIHMH, TEOMETPUUCCKUN U
¢u3nveckuii CMBICI TPOW3BOJIHOW, TEpBOOOpasHas, ONpeACTEHHBIN
UHTETpall; YyMEHHUE HAaXOJUTh AaCUMNOTOTHI Trpaduka (yHKIMH; yMEHUE
BBIYUCIIATh  MPOU3BOJHBIE CYMMBbI, IPOU3BEIEHHUSA, YaCTHOTO W
KOMIIO3UIIUN (YHKIMHA, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKLIMU; YMEHHE HaxOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIMMH;
YMEHHUE HCIIONb30BaTh MPOU3BOJIHYIO I HCCIEeNOBaHUs (YHKLUH,
HaXOJUTh HaumOOJbIIME W HAUMEHbIIME 3HAYCHUsI (DYHKIUH; CTPOUTH
rpayKd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM arlapaTa MaTeMaTH4eCKOIro
aHalM3a; NPUMEHATH MPOMU3BOJHYIO Ul HAaXOXKJIEHUS HaWIydIlero
pellieHuss B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMMUYECKUX H
¢du3myeckux 3agavax; HaXOIUTh IUIOMAAN U 00BbEMBI GUTYp C TIOMOLIBIO
MHTETpasla; MPUBOJIUTH NPUMEPBl MAaTEMATHYECKOTO MOJECIUPOBAHMS C
NOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBath NOHATHAMU: rpaduk QyHKINU, 0OpaTHas PYHKIHS,
KOMIO3UIMSA (PYHKIMNA, JTuHEHHas (QyHKUMs, KBagpaTudyHas (QyHKUUS,
paunoHanbHas (YHKIMS, CTerneHHas (QYHKIUSA, TPUTOHOMETPUUYECKHE
¢byHKkuMu, oOpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIMH, MOKa3aTeiabHas U
jgorapupmuueckass (GYHKIUH; YMEHHE CTPOUTh TpaduKd H3y4YEHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  rpadukoB  (DYHKIMIA,
MCIOJIb30BaTh IpaUKM A U3Y4YEHUs MPOIIECCOB U 3aBUCUMOCTEH, MpH
pelieHny 3afad U3 JPYruxX y4eOHbIX MPEIMETOBH 3aJady U3 peabHOU
KU3HH, BBIpAXKaTh (OPMYIIaMH 3aBHUCUMOCTH MEXIY BEIHUYNHAMU;
HCIIOJIb30BaTh CBOICTBAa M rpaduku (PyHKUMH JUIsl pelieHus] ypaBHEHHH,
HEpaBEHCTB M 33Jay C MapaMeTpamMu; H300pakaThb Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemarbh TEKCTOBBIE 33/la4d pa3HBIX THUIIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 331a4u U3 00JIACTH YIPABIICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHUSI, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI M0 YCJIOBHMIO 33JauM, HMCCJIEIOBAaTh IOJYYEHHOE pELICHUE U
OLICHUBATh MPABIONOA00HOCTh PE3yAbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHblE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4U, UCCIIEI0BATh
MOCTPOCHHBIE MOJENIM C  HCIOJb30BaHHUEM  ammapara  ainreOpsl,
MHTEPIIPETUPOBATH MOJTYUEHHBIN pe3ynbTarT

YMeHue onepupoBarh MOHATUAMU: CpelHee apudmMeTnueckoe, MeanaHa,
HauOoJIbIlIEe U HaUMEHBIIIEEe 3HAUEHUs, pa3Max, IUCIEPCHs], CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATD
uH(pOpMalLKIO, IPEACTABICHHYIO B TaOIUIaX, Ha Juarpammax, rpagukax,
OTpaKaloOIIy0 CBOIMCTBA peallbHbIX MPOLECCOB U SIBICHUH; NPEICTABIAT
uHpOpMALMIO C TOMOLIbI0 TaOIMI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IrpapUUECcKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ICHNUS C IOMOILBIO IMarpaMM pacceuBaHMs U JIMHEHHO perpeccuu

YMeHue onepupoBaTh IMOHATHSAMH: CIIY4alHBIM ONBIT W CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOro COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C MHCIIOJIb30BAaHUEM TIpaUYECKUX METOJIOB; IPUMEHSThH
(bopMyNBl CIOXKEHUS U YMHOXKEHHs BepoATHOCTEeH, (opMyiny IOJIHOM
BEPOSATHOCTH, Gpopmyny bepHynnu, komOuHaTOpHbIE (HAKTHl U HOPMYJIBI;
OLICHMBAaTh BEPOSATHOCTU pEAlbHBIX COOBITUH; YMEHHE OIEepUpOBATH
MOHATUSIMM:  CllydaiiHasi BEJIUYMHA, paclpeiesieHue BepOATHOCTEH,
MaTeMaTHUYeCcKoe OKHJIaHue, TUCHEepCUss M CTaHAAPTHOE OTKIOHEHHE
CIy4ailHOM BeNMYMHBL, (QYHKUUU paclpeieneHuss |  IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOI0 M HOPMaJIbHOTO PACIIPENEICHNN; YMEHHE
MCII0JIb30BaTh CBOMCTBA U3YUEHHBIX PACIIPEAEICHUI IS PEIIEHUs 3a/ay;
3HAaKOMCTBO C MOHATHUAMU: 3aKOH OOJIBIINX YHMCEN, METO/bl BBIOOPOYHBIX
UCCJIEOBAHUM; YMEHHWE TPUBOAMUTH IPUMEPHI IPOSIBICHUSA 3aKOHA
OONBIIMX YHUCE] B HPUPOJHBIX M OOIECTBEHHBIX SBJICHMSX; yYMEHHE
ONEepUpPOBATh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHHM,
YUCIIO  NEpecTaHoBOK; OuHOM HploTOHa; yMeHHe  NPUMEHSTH
KOMOMHATOpHBbIE (DAKTBI U pacCyKIEHUs JUIs pelIeHHs 3a/1a4; OLlEHUBATh
BEPOSTHOCTH PEATbHBIX COOBITUI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIIPETUPOBATH IMOTYUEHHBIN pPE3yNbTaT

VYMmenue OIICpHUPOBATH IIOHSTUSMMU. TOYKa, npsamas, IIJIOCKOCTB,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJIa, INIOCKUI YroJl, IBYTrpaHHbIN
YTOJI, TPEXTPAHHBIN YT0JI, CKPEIIMBAIOIIHUECS MPAMbBIE, TAPAICIIbHOCTh U
MEPIECHAUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IPSIMBIMU,
Yrojl MEXAYy NpsAMOM M IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSIMU,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PACCTOAHHUC MCKIAY HIpPsSAMbIMHU,
pacCToOAHNUE MEXKAY IINIOCKOCTAMU, YMCHHE HCIIOJIB30BATh IIpHU PEIICHHUU
3aaa4 U3Yy4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH,; YMCHUEC OLICHUBATH
pa3sMeEpPbL 00BEKTOB OKpyXaromero Muvpa, CTpOUTb MATEMATHUYCCKUC
MOACIM C IIOMOLIBIO T'€COMETPUUYCCKHUX MOHATUH H BCJIIMYMH, PCIIaThb
CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHSAMU: IUIOWAAb (GUTYpbI, 00BEM (UTYPHL,
MHOT'OIPAaHHUK, MPABWIbHBIM MHOTOIPDAaHHHMK, CEYEHHWE MHOIOIPaHHHUKA,
KyO, mMapajuienenumnes, Npu3Ma, NUpaMuia, QuUrypa u MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miomans cdepsl, MIOLAAb
MOBEPXHOCTU MHUPAMUABI, NMPHU3MBI, KOHYCa, LWIMHIpPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMuabl, MPU3Mbl, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa IOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHJIpA,
NapajuleJibHble OCH WJIM OCHOBAaHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHApPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI M MMOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHLHO
dbopMynupoBaTh onpeAeNeHus: H3y4aeMbIX (GUTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M NPHU3HAKAX T'€OMETPHUYECKUX (Uryp, 0OOCHOBBIBATHUIIN
ONpOoBEpPraTh HX; YMEHHE TMPOBOAMUTH KiIACCUPHUKAIHMIO (UTYp TIO
pa3IMyYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIE
MIOCTPOCHHUS

11

YMeHue onepupoBaTh IOHATHUAMM: JABHKEHHE B  IIPOCTPAHCTBE,
NapajuleJbHbIM MEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe 10M00UsA, TMOAOOHBIE (UIYpBI; YyMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpbl, B TOM YHUCIE B IPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUUECKHE OTHOLIEHUSI TPU
peLIeHUH 3aJay4; HaXOAWUTh T'€OMETPUYECKHE BEIUYMHBI (AJIMHA, Yrodi,
II0IaAb, 00bEM) MPHU PELICHUHU 3a/1a4 U3 APYrHX YUeOHBIX MPEAMETOB U
U3 peajbHOW JKNW3HM; YMEHHE BBIYHMCIATH I€OMETPUYECKHE BEIMUYMHBI
(uMHa, yroj, MJoOMIaab, OOBEM, IUIOIAAb MOBEPXHOCTH), HUCIOJb3Ys
M3Y4YeHHbIE (OPMYJIBI U METOABI, B TOM UHCIE: IJIOLAAb MOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, IIMIMHIPA, MJI0manb cepsl; 00bEM Kyda,
MPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMHuabl, MPU3MBbl, LWIMHIPA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATHAMU: IPSIMOYTOJIbHAs CHCTeMa KOOPAMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIO, Pa3IOKEHHE BEKTOpa Mo 0Oaswucy,
CKaISIpHOE TIPOW3BEJICHWE, BEKTOPHOE IPOW3BEICHHUE, YTol MEXIY
BEKTOpaMH;, YMEHHUE HCIIOIH30BATh BEKTOPHBIA M KOOPIWHATHBIA METOJ
JUIS pellieHHs TeOMETPUUYECKHX 3a]1a4 U 3a]1a4 IPYTUX y4eOHBIX IPEAMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MATEMATHKHd B HU3YUYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; YMEHHE pAaclO3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE IPUBOIUTH PUMEPHI MATEMaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

K IIpoBepsieMblii 3JIeMeHT COIePKAHUS
ox

1 Yucia 1 BEIUMCIIEHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCEeT

Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE ApPOOM, MPOIECHTHI,

1.2 OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH

13 Apudmerndeckuii KOpeHb HAaTypalbHOW creneHH. JlelicTBus ¢ apupMeTHYecKUMHU
' KOPHSIMH HATypaIbHOU CTCTICHH

14 Crenenb ¢ nenbiM mokaszaresieM. CTENeHb ¢ paliOHAIbHBIM Moka3ateiaeM. CBOMCTBa
) CTEIIEHH

L5 CuHyC, KOCMHYC W TaHTCHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 = Jlorapudm uncna. JlecsiTHuHBIC M HATYpaJIbHBIE JTOTAPU(MBI

JleficTBUTEIBHBIC YnCcIa. ApU(DMETHIESCKUE OIIepaIlui C IeHCTBUTEIbHBIMU YUCIIAMHU.
1.7 [TpubnmxEHHbIC BBIYUCICHUS, IPABUJIA OKPYTJICHUS, TPUKHUIKA U OLICHKA pe3yJbTara
BBEIYMCIICHUN

1.8  IIpeoOpa3zoBaHue BeIpaKEeHUN

1.9 KomMmiuiekcubie yncia

2 YpaBHEHHUsI U HEPABEHCTBA

2.1  llensle u qpoOHO-pallMOHATIBHBIE YPABHEHUS

2.2 = HppauroHanbHbIE YpaBHEHUS

2.3 = TpuroHoMmerpuueckue ypaBHEHUS

2.4 Tloka3arenbHble U JlorapuMudyeckue ypaBHEHUs

2.5  llensie u qpoOHO-pallMOHATBHBIE HEPABEHCTBA

2.6 = HppauvoHanbHbIE HEPABEHCTBA

2.7 = Tloka3aTenbHbIC U Jorapu(hMHUUECKHE HEPABCHCTBA

2.8 = TpuroHoMeTrpuuecKue HEPABEHCTBA

2.9 = Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10  YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C IApaMETPAMU

2.11  Marpuna cuctemsl JUHEHHBIX ypaBHEHUN. ONpeaennuTens MaTPULIbI

3 OyHKIUH U TpapuKH

31 Oyukuus, crnocodbl 3amaHus QyHkuuu. ['paduk ¢ynkuumu. BzaumHO 0OpaTHBIE
' ¢ynkuuu. YétHele 1 HeuéTHBIE pyHKUMU. [lepruoanyeckue GyHKIMU

ObnacTh ompeneneHus W MHOXECTBO 3HaueHud Qynkuuu. Hymu ¢yHxnum.

3.2
[IpoMexyTkl  3HAKOMOCTOSHCTBA.  [IpoMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.




MakcumymMbl ¥ MUHHUMYMBl (QyHKuuu. HawmbGonbliee ¥ HauMeHblee 3HAYCHUE
(GYHKLIMN Ha IPOMEXYTKE

Crenennast (yHKIMS ¢ HATYpaJbHBIM U IIeNBIM MOKa3zateneM. E€ cBoiicTBan rpadux.

33 N .
CBoiicTBa U rpaduKk KOpHS n-0i CTENeHN
34  Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenbHas u JorapupmMuyueckas QyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. Acumntotel TpadukoB QyHkiuid. CpoiicTBa  (QYHKIIHA,
' HEIPEPBIBHBIX HA OTPE3KE
3.7  llocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX MPOILEHTOB
4 Havana maremaTnueckoro anaiamnsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHIA
[IpumeneHne mTPOU3BOMHOM K HCCIENOBAaHUIO (YHKIUHA Ha MOHOTOHHOCTH U
4.2 = skctpemymbl. Haxoknenue HanOONBIIErO0 M HAMMEHBIIETO 3HA4YeHHs] (PYHKIMHM Ha
OTpe3Ke
4.3  IlepBooOpa3Has. MHrterpan
5 MHoXxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 = OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTtHOCTB
6.3  KombOunartopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IlpsAMBIE U IJIOCKOCTH B POCTPAHCTBE
7.3 ~ MHOrorpaHHUKH
7.4  Tena u mOBEpXHOCTH BpalLlEHUS
7.5 KoopanHats! 1 BEKTOpBI
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