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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTaTUCTUKA» YIIYOIEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPETHETO 00IIero o0pazoBaHus. YUeOHbIH KypC
npeaHa3HavyeH sl OPMUPOBAHUS Yy 00yHaIOUIUXCSI CTATUCTUYECKON KYJIbTYpbl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KAK MATEMATHUUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHUs CIIydyalHBIX COOBITUM, BEIWYMH W mporeccoB. [Ipu u3ydeHum Kypca
o0OoramarpTcss MOpPeJICTaBICHUsT O00yYalolUMXcsli O METOJax  HCCleJOBaHUs
U3MEHYMBOIO MHUpPA, pPa3BUBAETCS IMOHUMAHME 3HAYUMOCTH U  OOUIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHHue 3HaHWM,
MOJIYYEHHBIX NIPU U3yYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus, U
Ha pPa3BUTHE MPEJCTABICHUM O CIy4YalHBIX BEJIWYMHAX W B3aMMOCBA3AX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCA MIPEICTABIEHUE O
HauboJee ynoTpeOUTEIbHBIX U OOLIMX MAaTEMAaTUYECKUX MOJENSIX, UCTIOIb3YEMbIX
JUIS  ONMMCAHHMSI  AHTPOMOMETPUYECKHMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3iMYHble poja H3MEPEHHUAX, IIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. YueOHBIH Kypc sBIseTcS 0a30i It OCBOEHHUS BEPOATHOCTHO-
CTAaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKKE COLHAIbHBIX U ICUXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHLHOW Mepe MCIOJIB3YIOT anmmapat
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyXxaeHrne 3akoHa OOJBIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposATHOCT, W CTAaTUCTHUKA» Ha YIrIyOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMuMO OCHOBHBIX JUHUN B y4e€OHBIN KypC BKJIIOYCHBI SJIEMEHTHI TEOPHUH
rpagoB W TEOPUU MHOXKECTB, HEOOXOAUMBIC ISl TOJHOIIEHHOTO OCBOCHUS
Marepuaia JaHHOTO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jis1 (hOpMUpOBaHUsSI TPEACTABICHUI O pacHpeaesieHUH BEPOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYalHbIX BEJIMYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHOM
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOTr0 1 OMHOMUAIBLHOTO pacipeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTeJbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YaHBIMM BEIUYMHAMH U
pacrpesiesieHus MM, aKIEHTUPYIOT BHHUMaHWE OOyYalolUXCsd Ha ONUCAHUU U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeObHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIBbHOE H3Y4YEHUE CBS3U
MEXJy CJIy4yalHbIMA BEJIMYMHAMU W OINUCAHHE OSTOW CBSI3M C TOMOIIbBIO
Kod(ppuULIMeHTa KOPPENAIMU U €ro BbIOOPOYHOTO aHajgora. OTHU DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHusI», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO o0011ero o0Opa3oBaHHs, U BO MHOIOM ONHPAIOTCS HAa CBEJCHUSA W3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun osmemeHT  cojepikaHus, KOTOpPBIM  MpejjaraeTcss  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEIOBATEIHHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHT Pa3BHBAIOIIMK XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUISI OyayIIuX aOUTypUEHTOB, MOCTYIAIONIUX Ha yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HayKaMH, IICUXOJIOTHEH W
yIpaBIICHUEM.

Ha wusydyenue yueOHOoro kypca «BeposiTHocTh u  cTaTucTUkay Ha
yrayoJIeHHOM ypoBHe oTBojutcs 68 wacoB: B 10 kmacce — 34 wgaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heelno).



COAEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, ces3ublii rpad, myTH B rpade: nukibl u renu. CteneHs (BaJlGHTHOCTD)
BepuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCTIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHM.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Haa COOBITUSIMU: TIEpECCUCHUE, 00bETMHEHUE, TPOTHBOMOI0KHBIC
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTh. YMHOMKEHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepuMmenTa. Gopmyna nosHou BepossTHOCTH. Popmyna baneca. HezaBucumelie
COOBITHUS.

buHapHbIil ciy4ailHbIil ONBIT (MCHIBITAHUE), yClieX U Heyaadya. HezaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u dakropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyrna OuHOMA
HproTona.

Cepust He3aBHUCUMBIX ucnbITaHuK bepuymnmu. Crny4daliHbpld  BBIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenwe  BepostHocTed.  Jlumarpamma
pactpenenenus. Onepanuu Haj CIy4yallHbIMHU BelWMuMHamMu. buHapHas ciydaiiHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHAIIEHOE.

CoBMmecTHOE pacnpenesieHHe [BYX CcllydyalHbIX BenuuuH. He3aBucumble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUEeCKOE OXUJAHUE CIYYalHOW BEJIUYHHBI
(pacnpenenenus). I[lpumepbl  HTPUMEHEHUS  MaTEeMaTHYECKOTO  OXKUIAHUS
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYaWHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUAIIEHOTO
pacnpeneeHun.

Jucnepcuss W CTAaHZAPTHOE  OTKJIOHEHUE  CIyYalHOW  BEJIWYUHBI
(pacnipenenenus ). Jlucriepcus OMHAPHOM CITyYaiiHOW BEIMYMHBI. MaTeMaTHUeCcKoe
OXXUJAHUE TIPOU3BEICHUS M JUCIEPCUS CYMMBlI HE3aBUCUMBIX CIy4YaWHbBIX
BennuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.



11 KJIACC

HepaBenctBo YeOniméBa. Teopema UeOniméBa. Teopema bepuymiu. 3akoH
OonpmMx  yuced. BbplOOpouHBIE  MeTOA — uUccienoBaHMA.  BeiOOpouHble
XxapakTepucTuk. OLEeHUBaHUE BEPOSITHOCTA COOBITHS MO BBIOOPOUYHBIM JITAHHBIM.
[IpoBepka NpOCTENUIINX TUIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepsiBHble caydaiiHble BenuduHbl. IIpumepsl. DyHKIHS IUIOTHOCTH
BEPOSAITHOCTU pacHpenesicHus. PaBHOMEpHOE paclpeneneHue M €ro CBOMCTBA.
3amaun, NpUBOIAIINE K MOKA3aTEIBHOMY PACIPEACIICHUIO. 3aauu, TPUBOASIINE K
HOPMAQJIBHOMY  pacCIpEelIEJICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTH
NOKa3aTeJIbHOT0 pacnpenenaeHus, GyHKIUs IUIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pactpenenenus. PyHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIPEAEIEHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
npuBoAsSIIME K pacnpeneneHuto Ilyaccona.

KoBapuanus nByx ciydaitHeix BenuuuH. KosdduuueHT nauHEHHOM
koppensiuu.  CoBMecTHbIE  HaOJMIOAEHHMS  JABYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuve Mexay JTUHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsI3bt0. JIMHENHAs perpeccus, METO/I HAMMEHBIINX KBaJIpaTOB.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKOW HJACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, STUUYECKOTO IMOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIESITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYUBOIO OYIYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MaTeMaTHYECKUM aCTIeKTaM pPa3IMYHbIX BHUJIOB UCKYCCTBa;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3UUECKasi aKTUBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbIM  chepam  TpodecCHOHATBbHON  NEATeTbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTH M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHUYECKOW KYJIbTYpbl, TMOHUMAHHE BIHUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW JESATEIbHOCTH, JTaloB e&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIaccU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUECHHH 110 aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh croco0 pemieHuss y4eOHOW 3amaun (CpaBHUBATH HECKOIJBKO
BApUAHTOB  pEIUICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro oObeKTa, sIBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKe BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHU;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M TUCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHS I10 XOIy pelIeHHs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKICHHUSA C CYXACHUSIMU JPYrUX YYaCTHUKOB
auajaora, oOHapy)KMBaTh Pa3IMYHEe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOCKTA, CaMOCTOSTEIHLHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
crocobamMu caMONPOBEPKH, CAaMOKOHTPOJIS TMpollecca M pe3ysibTaTa pelIeHUs
MaTeMaTHYEeCKOM 3a7a4u;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUIM, OOBSICHATh MPUUHUHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU pEHIeHUH Y4YeOHBIX 3aJay, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPTaHU3AIMI0O COBMECTHON pPabOTHI, paclpeneiisaTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXAeHHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OTEepUpOBaTh MOHATUSMU: Tpad, Tockuii rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UK, JePEBO, CTENEHb BEPIIUHBI, JIEPEBO CIY4aifHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CIyYAWHBIH DKCIEPUMEHT (OTIBIT),
ClIyyallHO€ COOBITHE, FJIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIIy4ailHOTO  OTbBITA, HAXOAWTHh BEPOSTHOCTH COOBITHA B  OMBITAaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSAMH;

HaXOAUTh U (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOhETMHEHNE TaHHBIX
COOBITUN, COOBITHE, NPOTUBOMOJOKHOE JIAHHOMY, MCIOJIb30BaTh JUArpPaMMBbI
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pElIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEpPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JEpPEBO CIYyYalHOTO HSKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHM C TOMOLIBIO NIpaBUJIa YMHOXKEHHS, IepeBa
CIIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYINy MOJHOW BEPOATHOCTH, (HOPMYIy
baiieca npu pelieHuu 3a7a4, ONpeAesaTh HE3aBUCUMOCTh COOBITUH 110 (popmysie u
10 OpraHU3alUU CIy4alHOTO IKCIIEPUMEHTA;

OPUMEHATh HW3y4YEHHbIE KOMOMHATOpPHbIE (QOPMYINBI JUIsl TNEpPEeUYHCICHUs
AJIEMEHTOB MHOXXECTB, 3JEMEHTapHBIX COOBITUNA CIIyYalHOTO OIbITA, PEIICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMH: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniplTaHue), ycrex M HeyJada, He3aBUCHMbIE UCIBITaHMS, CEpUsl UCIBITAHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUU HCIBITAHUH A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUI bepHyJuIHM, B ONbITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, JaMarpamMma pacnpejiesieHus, OuHapHas cliydyaiilHas BeJlWYHHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH MOHATUSAMU: COBMECTHOE pACIpEEIECHUE IBYX CIy4ailHBIX
BEJIMYMH, MCTOJIb30BaTh TaOJIUIly COBMECTHOTO paclpeieNieHusl IBYX CIy4alHBIX
BEJIMYUH JJISI BBIJIEICHUS pACHpENEICHUs KaXJIOW BEJIMYMHBI, ONPEIEICHHUS
HE3aBUCHUMOCTH  CIy4yalHBIX  BEJIUYUH;CBOOOJHO  ONEpPUPOBATH  IOHITHEM
MaTE€MAaTHYECKOTO OKUJIaHMS CIy4YailHOW BENMYMHBI (paclpeiesieH s ), TPUMEHSTh
CBOMCTBA MAaTEMAaTHYECKOTO OXUIAHUA TNpPH PEIICHUH 3a/1ady, BBIYUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUAIBLHOTO U TEOMETPUUYECKOTO paCIpeieNICHUN;
CBOOOJTHO OMEPUPOBATHh TMOHATUAMH: JAHCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, TPUMEHAITh CBOWCTBA AUCHEPCHU CIYyYAWHOW BEJIWYHMHBI
(pacnpeneneHus) MpU PEUICHUH 3a7a4, BBIYHMCISATH AUCIEPCUIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAIILHOTO pacTpeeIeHH.

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKHU 1O TaHHOM BBHIOOPKE M OLIEHHWBATH
XapaKTePUCTUKU TeHEepajJbHOW COBOKYIHOCTH JAaHHBIX [0  BBIOOPOUYHBIM
xapaktepucTukaMm. OIEeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUITOTE3BI, MOJb3YSACh H3YUYEHHBIMU PACIIPECICHUSIMU;

OPUBOAUTH  HPUMEPHl  337a4, [OPUBOAAIIMX K  IOKAa3aTeIbHOMY
paclpeneneHuio, 3a1ad, MPUBOMIIMIMX K HOPMAJIbHOMY  PACIPEACIICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTeIbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKIMS IUIOTHOCTM M CBOWCTBa HOPMAJBHOIO pPaCHpEAesICHUS;OPEAEIIATh
KOA(pPULUEHT JIMHEITHON KOPPEALu, BEIOOPOUHBIA KO3 (PUIIUEHT KOPPEISIUU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl

1 DneMeHTHI Teopuu TpadoB 3 https://lesson.edu.ru/02.4/10

9 CrnydaiiHbI€ OTIBITHI, C\J'Iy‘IaI;'IHLIe coObITUS U 3 httos://lesson.edu.ru/02.4/10
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U

3 coObITHAMH. FHO}KGHHG 1 YMHOEHHE 5 https://lesson.edu.ru/02.4/10
BEPOSITHOCTEH. Y CIIOBHAsA BEPOSITHOCTb.
HezaBucumblie coObITHA

4 DNeMeHThl KOMOWHATOPUKH 4 1 https://lesson.edu.ru/02.4/10
Cepuu nocieoBaTeNIbHbIX UCIIBITAHUI.

5 Ucnbitanus beprymu. CiydaifHbIi BBIOOD 5 https://lesson.edu.ru/02.4/10
13 KOHEYHOU COBOKYIHOCTHU

6 CrnyuaiiHble BEJIMYMHBI U paclpeesIeHUs 14 1 https://lesson.edu.ru/02.4/10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE

No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korrposmoie | Tpaxtuseckue (uudgposbie)

NPorpamMmbl Bcero paGoTh! paGoTLI o0pa3oBaTe/bHbIE
pecypcsl
3akoH OOJIBIINX YHUCET https://lesson.edu.ru/02.4/11
DNIeMEHTHl MaTEMAaTUYECKON CTAaTUCTUKH 6 https://lesson.edu.ru/02.4/11
HenpepsiBHBIE ClTydaliHbIE BETUYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4 https://lesson.edu.ru/02.4/11

HOPMaJIbHOE pacnpezeseHus
Pacnpenenenue [lyaccona https://lesson.edu.ru/02.4/11
CBs3b MEXKTY CITy4YallHBIMU BEJIMUUHAMU https://lesson.edu.ru/02.4/11
O06o01eHre U cucTeMaTu3alus 3HaHUH 11 1 https://lesson.edu.ru/02.4/11

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero H3ydeHusi | o0pa3oBaTeIbHbIE
padoThI padoTsbI
pecypchl

I'pad, cBsa3HbI rpad,

1 MIPEACTABJICHHUE 33]]a4H C TIOMOIIIBIO 1 https://lesson.edu.ru/02.4/10
rpada
Crenenb (BaJICHTHOCTD) BEPIIUHBI.

2 ( ) Bep 1 https://lesson.edu.ru/02.4/10
[TyTs B rpade. llenu u mukibI
I'padsr Ha mnockocTu. [epeso

3 pag . Hlep 1 https://lesson.edu.ru/02.4/10
CIIy4aifHOTO AKCIEPUMEHTA
CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI)

4 U CIy4alHbIE COOBITHSI. 1 https://lesson.edu.ru/02.4/10
DneMeHTapHbIE COOBITHS (MCXOIbI)
BeposTHOCTB City4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OIBITAX C

5 P 1 https://lesson.edu.ru/02.4/10
PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU
COOBITHUAMHU
BeposTHOCTE cllyualiHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C

6 3 1 https://lesson.edu.ru/02.4/10
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHUSAMHU
[Tepeceuenue, oObeTMHEHNE

7 MHOJKECTB U COOBITHI, 1 https://lesson.edu.ru/02.4/10

IIPOTUBOIIOJIOKHBIC CO OBITHSI.



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

DopMyiia cl10KEHUS BEPOSITHOCTEN

VYcnoBHast BEpOATHOCTD.
YMHOKEHUE BEPOATHOCTEM.
dopmysia yCI0BHOM BEPOSITHOCTH

https://lesson.edu.ru/02.4/10

VYcnoBHast BEpOATHOCTD.
YMHOKEHNE BEPOATHOCTEM.
dopmysia yCI0BHOM BEPOSITHOCTH

https://lesson.edu.ru/02.4/10

10

dopmynia MOJHOK BEPOATHOCTH

https://lesson.edu.ru/02.4/10

11

®opmyna baiieca. HezaBucumbie
COOBITHS

https://lesson.edu.ru/02.4/10

12

KomOunaTtopHoe npasuiio
ymHOXkeHHus. [lepecTraHOBKY 1
(haktopuan

https://lesson.edu.ru/02.4/10

13

Yucno coueranuid. TpeyroiabHUK
[Tackansa

https://lesson.edu.ru/02.4/10

14

®dopmymna 6uHoma HproToHa

https://lesson.edu.ru/02.4/10

15

Kontponbras padorta Nel: "I'padswi,
BEPOSTHOCTH, MHOXECTBA,
KoMOMHaTOpHUKa"

https://lesson.edu.ru/02.4/10

16

bunapsblii cy4ailHbIN ONBIT
(ucmblTaHKe), ycrexX U Heynaya.
He3zaBucumsle ucnpiranus. Cepust
HE3aBUCUMBIX UCTIBITAHUH JI0
NIEPBOTo ycrexa

https://lesson.edu.ru/02.4/10

17

Cepm{ HE3aBUCUMBIX UCIIBITAHUN H0
NIEpBOTO YCIICXa

https://lesson.edu.ru/02.4/10

18

Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnymin

https://lesson.edu.ru/02.4/10



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

19

Crydaiinslii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH

https://lesson.edu.ru/02.4/10

20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOIHII

https://lesson.edu.ru/02.4/10

21

CrnyuaiiHasi BeJTMYHHA.
Pacnpenenenue BeposTHOCTEN.
Jwnarpamma pacnpeneneHus

https://lesson.edu.ru/02.4/10

22

Omneparuu HaJ| CITy9aiiHBIMH
BennuuHaMu. [Ipumepst
pacnpenenenuii. bunapaas
ciy4daiiHas BeJIMYMHA

https://lesson.edu.ru/02.4/10

23

I'eomeTrpuueckoe pacnpeeneHue.
bunoMuanbHOE pacnpeneneHne

https://lesson.edu.ru/02.4/10

24

Marematuyeckoe OXKUJaHNUE
ciy4daiHOU BennuuHbl. COBMECTHOE
pacnpeseneHue AByX clydyalHbIX
BEJTUYHH

https://lesson.edu.ru/02.4/10

25

He3zaBucumsle ciryuaiiHble
BennuuHbl. CBOMCTBA
MaTeMaTH4YECKOrO O'KUJaHUS.
MaremaTtnueckoe OKuIJaHue
OMHApHOM cyd4ailHOM BETMUMHBI

https://lesson.edu.ru/02.4/10

26

MareMatnyeckoe 0XKUIAHUE
reOMETPUYECKOro U ONHOMUAIBHOTO
pacrpeneneHun

https://lesson.edu.ru/02.4/10

27

I[I/ICHepCI/IH " CTaHAApPTHOC
OTKJIOHCHHUC

https://lesson.edu.ru/02.4/10



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

28

Jlucriepcust OMHAPHOM CcydaitHON
BemuuHBlL. CBONCTBA TUCTIEPCHA

https://lesson.edu.ru/02.4/10

29

Marematnueckoe OXUIaHUE
MPOU3BEJICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCUMBIX CIIyYalHbIX BEJINYMH

https://lesson.edu.ru/02.4/10

30

Jucnepcuss OMUHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCTIOIB30BaAHUEM
AIIEKTPOHHBIX TAOJIHUII

https://lesson.edu.ru/02.4/10

31

Jucnepcus u cTaHIapTHOE
OTKJIOHEHUE TEOMETPUIECKOTO
pacnpenenenus. . [Ipaktuyeckas
paboTa ¢ UCTIO0Ib30BaAHUEM
ANIEKTPOHHBIX TAOJIHUIT

https://lesson.edu.ru/02.4/10

32

O00011IeHNEe U CUCTEMATU3 AL
3HAaHUN

https://lesson.edu.ru/02.4/10

33

KonTtponbHas padota Ne2:
"Ucneitanus bepuymu. CioydyaiiHbie
BEJIMYMHBI U pacnpenencHus"”

https://lesson.edu.ru/02.4/10

34

O00011IeHNE U CUCTEMATH3ALI[ S
3HAHUU

https://lesson.edu.ru/02.4/10

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencrso YeOrieBa. Teopema
UYeonimena. Teopema bepuyiu.
3aKoH OOJIBITUX YUCETT

https://lesson.edu.ru/02.4/11

Hepasencto YeOnmesa. Teopema
Yeorpimena. Teopema bepryimu.
3aKkoH OOJIBITTUX YUCETT

https://lesson.edu.ru/02.4/11

Hepasencto UebOnimena. Teopema
Yeopimena. Teopema bepryiu.
3aKoH OOJIBIINX YHCET

https://lesson.edu.ru/02.4/11

Br100pouHBIi METOT MCCIIEIOBAHUIA

https://lesson.edu.ru/02.4/11

[IpakTudeckas padora ¢
HCII0JIb30BAHUEM JICKTPOHHBIX
TaOJINILL

I'enepanbHast COBOKYIHOCTb U
cilyyaiiHas BbIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
OneHka cpeJHeTo U IUCIEPCUN
TEHEpaIbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOUYHBIX
XapaKTEPUCTHUK

https://lesson.edu.ru/02.4/11

I'enepanbHas COBOKYITHOCTD U
cilyyaifHas BbIOOpKa. 3HAKOMCTBO C

https://lesson.edu.ru/02.4/11



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

BBIOOPOYHBIMU XapaKTEPUCTHKAMH.
OneHka cpeJHero 1 Iucnepcun
TFE€HEPAIIBHONW COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHUK

OrneHuBaHUE BEPOSITHOCTEH COOBITUI
10 BBIOOPKE

https://lesson.edu.ru/02.4/11

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOWCTB M3y4YEHHBIX pacnpeneacHui

https://lesson.edu.ru/02.4/11

10

Crartuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOMCTB M3YYEHHBIX pacnpeacieHui

https://lesson.edu.ru/02.4/11

11

[IpakTrueckas padoTa ¢
WCTIOJIb30BAHNUEM 3JICKTPOHHBIX
TaOJINILL

https://lesson.edu.ru/02.4/11

12

[Ipumepbl HEMPEPHIBHBIX CIIy4alHBIX
BenU4MH. OYHKINSA IJIOTHOCTH
BEPOSITHOCTH

13

PaBHOMepHOE pacripeneeHue.
[Tpumeps! 3a1a4, MPUBOASIIUX K
MOKa3aTeJIbHOMY U K HOPMaJIbHOMY
pacrpeneneHusm

https://lesson.edu.ru/02.4/11

14

(DYHKI_[I/IH IJIOTHOCTHU BEPOATHOCTHU
NIOKa3aTCJIbHOTO pacClpCaACIICHUA

https://lesson.edu.ru/02.4/11

15

CDYHKI_[I/IH THJIOTHOCTU BEPOATHOCTHU
HOPMAaJIbHOT'O paClpCACIICHUA

https://lesson.edu.ru/02.4/11

16

IlocnegoBaTenbHOCTh OJMHOYHBIX

https://lesson.edu.ru/02.4/11
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HEe3aBUCUMBIX coObITHil. [Tpumep
3a7a4M, IPUBOIALIEH K
pacupenenenuto I[lyaccona

[IpakTuyeckas pabora c

17 HCII0JIb30BAHUEM JIEKTPOHHBIX https://lesson.edu.ru/02.4/11
TabIHUII

18 Kosapuaus 1Byx c1yHaifHbIx https://lesson.edu.ru/02.4/11
BenuuuH. KoaddummeHT koppensiuu

19 (CoBmecTHbIC HAOMONICHNA BYX https://lesson.edu.ru/02.4/11
BCJITMYINH

20 Beiboporimbilt koopPuumenT https://lesson.edu.ru/02.4/11
KOpPEJSIITUU

21 Paznuuune Mexny TMHEHHON CBA3BIO U
MPUYUHHO-CJIEICTBEHHON CBSI3bIO

22 Jluneiinas perpeccus https://lesson.edu.ru/02.4/11
[IpakTrueckas padoTa c

23 HCIIOJIb30BAHUEM DJICKTPOHHBIX https://lesson.edu.ru/02.4/11
TaOJINILL
[IpencraBieHue JaHHBIX C TTOMOIIBIO

24 TaOJIMI] ¥ TUarpamm, OrucaTeIbHas https://lesson.edu.ru/02.4/11
CTaTUCTHKA

25 OUBITEI ¢ PABHOBO3MONKHEIMH https://lesson.edu.ru/02.4/11
AJIEMEHTAPHBIMU COOBITUSIMH

26 Berancierne BeposTHocTei codbiThi https://lesson.edu.ru/02.4/11
¢ mpuMeHeHueM Gopmy
Brruucnenue BeposiTHOCTEH COOBITUI

27 C IpUMEHEHNEM I'padUIeCKuX https://lesson.edu.ru/02.4/11

MCTOZOB: KOOpAWUHATHAA IpsAMasd,
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JEpEeBo, TuarpamMmma Jumuepa

CrnyuaiiHble BEJIMYUHBI U

28 1 https://lesson.edu.ru/02.4/11
pacnpeneneHus

29 MaTel\famuquKoe ORIIATHE 1 https://lesson.edu.ru/02.4/11
CITy4aitHO# BEJTUYHHBI

30 MaTeleamuquKoe OuarIe 1 https://lesson.edu.ru/02.4/11
CITy4aitHO#M BEJTUYHHBI

31 KOHTPOHLHaﬂnpa(SOTa: "Beposriiocts 1 https://lesson.edu.ru/02.4/11
Y CTaTUCTHUKA
Brruncnenue BeposiTHOCTEN COOBITUI

32 ¢ mpuMeHeHueM Gopmyr u 1
rpaduIeCcKuX METOIOB
Brruncienue BeposTHOCTEH COOBITHIA

33 ¢ mpuMeHeHueM popmya u 1 https://lesson.edu.ru/02.4/11
rpaduIeCcKuX METOJIOB
Cny4aliHble BEJIMYUHBI U

34 pacmpenenenus. MareMaTuueckoe 1 https://lesson.edu.ru/02.4/11
0KHUJAHUE CIyYailHOW BEJIMYHMHBI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaAMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEposSTHOCTEW U CTAaTHCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATHUSIMHU:  CpelHee  apu(METHUYECKOe,  MeJAuaHa,
' HauOoJbllIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM AKCHEPUMEHT (ONBIT) U CllyyailHoe
coObITHE, 3JIEMEHTapHOE COObITHE (DIEMEHTApHBIM HCXOMA) CIy4alHOTOo
6.3 OTbITa; HAXOAWTh BEPOATHOCTHM B ONbITAX C PAaBHOBO3MO>KHBIMHU
CIIydallHbIMHU COOBITUSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
W3YYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX
Haxomuts u ¢opmynupoBaTh coObITHS: mepecedyeHne U oObeAUHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTUBONOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCS IUarpaMMaMu Disiepa u GOPMYIION CIIOKEHUST BEPOSTHOCTEH
IIPU PELICHUHU 3a7a4
OnepupoBaTh NOHATHAMMU: YCIOBHAsI BEPOATHOCTb, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C IOMOIIBIO IpPaBHUJIa YMHOXKEHHUS, C IOMOIIBIO
JIepeBa CIIy4allHOTO OMbITA
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUWIIO YMHOXKEHUS IPU PELICHNH 33134
OnepupoBaTh MOHATUSAMH: HCIBITAHHE, HE3aBHUCUMBbIE HUCIBITAHUSA, CEPHS
6.7 UCMBITAHUH, yCIIeX W Hey/ada; HaXOJUTh BEPOSITHOCTU COOBITHH B CEpUU
' HE3aBUCHMBIX MCIBITAHUN JI0 NEPBOIO YCIeXa, HAaXOIAUThb BEPOATHOCTH
coOBITHH B cepuu UCTbITaHui beprymn
6.8 OnepupoBaTb  MOHATUSAMH:  ClOydailHas  BEJIUYMHA, paclpejelieHue
' BEPOSATHOCTEH, Anarpamma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSATHOCTM  3HAQUYEHUH  CIIy4alHOM  BEJMYMHBIIIO
' pacnpeesIEeHUIO WK C TOMOLIBIO AUarpaMM
5.2 OnepupoBaTb NOHATHEM MaTEMAaTUYECKOTO  OXKMJIAHUSA, IPHUBOJIUTH




MIPUMEPBI TOTO, KaK MPUMEHSIETCS MaTEMaTHUECKOE OKHMJIAHUE CIydalHOU
BEJIMYMHBI, HAXOJIUTh MaTeMAaTUYECKOE OXUJAHME 10  JTAHHOMY

pacnpeeeHuIo
5.3 Nmets npenicraBiieHre 0 3aK0HE OOJIBLINX YKCET
5.4 HNmets npencraBieHre 0 HOpMaJIbHOM PacHpeeIICHHN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre TaHHBIX C MOMOINBIO Ta0HIl U quarpamm. CpeaHee apudMeTuIecKoe,
MeraHa, HanOoJbIllee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JUCIIEPCUS U CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) U CIy4alHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonmwr). BeposiTHOCTH CitydaifHOTO COOBITHS. BIM30CTh 4YacCTOTHIM BEPOSITHOCTU
coObiTuil. CitydaiiHble OMBITBI C PAaBHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU COOBITHSIMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Oneparun  HajJ COOBITHSMHU: TIEpECEUYCHHE, OOBEIUHEHHE, MPOTHUBOTIOJIOKHBIC
coObITus. {uarpammsl Diinepa. @opmyra ciokeHus: BEpOsSTHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciaydallHOTO
skcriepuMenTta. Gopmyrna mosHOM BeposiTHOCTH. HezaBucrumMbie COOBITHS

6.5

KombOunaropnoe mnpaBuino ymHoxeHus. IlepectanoBkum wu ¢akropuan. Yucio
couerannii. TpeyronpHuK [Tackans. @opmyna Ounoma HeroToHa

6.6

bunapuplii ciayuyaliHbIii OmBIT (MCHBITAaHHWE), ycleX W Heyaada. HeszaBucumble
ucnbiTanua. Cepusi HE3aBUCUMBIX MCIBITaHMK 10 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHyn

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrnpenesieHusl.
[Ipumeps! pacnipenienenuii, B TOM 4HCIie TeOMETpUIecCKoen OMHOMHATILHOE

11 KIJACC

Kox

IIpoBepsieMbId 3JI€MEHT COAEPKAHUS

TeOpI/IH BepOHTHOCTCﬁ Hn CTaTUCTHKA

5.1

YucnoBble XapaKTEpPUCTHKH CIy4alHBIX BEJIMYMH: MaTeMaTHYECKOe OKUIAHUE,
JMCIIepcusl U CTaHJapTHOE OTKJIOHeHHe. Ilpumepsl mpUMeHeHHsT MaTeMaTH4eCKOro
OKHJAaHMs, B TOM 4YHCIE B 3aJa4yax M3 NOBCEAHEBHOM XM3HU. MareMarumdeckoe
OKU/laHue OMHApHOM cilyyailHON BenMuuHBI. MaTeMaTHuecKOoe OKUAAHUE CYMMBI
CIIydaliHbIX BEJIMYMH. MaTreMaTn4eckoe 0XKUJAaHNuE U JUCIIEPCUS TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

5.2

3akoH OONBIIMX YHCET M €ro poiib B Hayke, mpupojae U oOmiecTBe. BriOOpouHBIif
METO] UCCJIE0OBAHUN

5.3

HpI/IMepLI HCMIPCPBIBHBIX CJ'Iy‘-I&fIHBIX BCJIIMYHMH. IlonsaTue (o) IIJIOTHOCTH




pacnpezneneHus. 3aaauu, IpUBOAAIIME K HOpMaJIbHOMY pactipeaencHuto. [lonsatue o
HOPMaJIbHOM pacrpeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (QOpPMYIUPOBATh M ONEPUPOBATh MOHATUSAMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJACTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOAUTH HPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOKCCTBO, OICpalluh HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
W OMHUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIOJIB30BaTh Tpadbl MpU

PEIICHNH 3aJa4

VYmenune ONCpHUpOBaTh IOHATUAMU: HATYPAJIbHOC 4YHUCIIO, LEJI0C YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C
palOHaJIbHBIM IIOKAa3aTeJIEM, CTCIICHBb C HeﬁCTBHTeHBHBIM II0Ka3aTejieM,
norapn(bM qucia, CHHYC, KOCHHYC U TaHI'CHC HIPOU3BOJIBHOI'O 4YHCJIA,
OCTaTOK II0 MOAYJII, palrOHAJIBHOC YHUCIIO, HPPAUOHAJIBHOC YHCIIO,
MHOJXCECTBa HATYPAJIbHBIX, MNCJIbIX, PAlUOHAIBHBIX, JIEMCTBUTEIIBLHBIX
2 YUCCII; YMCHHC UCIIOJIb30BATh IIPU3HAKU JCIIUMOCTH, HauMEHBIITHI O6H_II/II71
JACINUTCIIb W HAWMMCHBIICC 06111ee KpaTHOC, aJIr'OPUTM EBknupga npu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITUOHHBIMU CHCTCMaMU
CUHCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYEHUH U Hp606pa30BaHI/I}I
BLIpa)I(eHHfI CO CTCICHAMH U J'IOI‘apI/I(i)MaMI/I, HpeO6p330BaHI/IH I[pO6HO'
paluOHAJIBHBIX Bpra)KeHI/II\/’I; YMCHUC ONICpUpPOBATH TIOHATHUAMU

IoCJICA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusda, TreoMETpUICCKasa




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/laBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHCIE C ITOMOLIBIO
PEKYppEHTHBIX (HOPMYJ; yMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2xX2  u  3X3, onpeienuTenb  MaTpPHULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejbHble, CTENEHHBbIE, JOrapupMUUYECKUe, TPUTOHOMETPUUECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEpPHUpPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEpPAaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C TMOMOIIBIO paA3JIMYHBIX NPHUEMOB; pEIIaTh
YPAaBHEHUs, HEPABCHCTBA M CHUCTEMBI C MapaMeTpoOM; IPUMEHATh
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI UI1 DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTei HayKu U peaibHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMM, 3KCTpeMyM (QYHKIMM, HauOoOJIbLIee W HaWMEHbLIEe 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
(GbyHKIMM, TiepBasg U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBbI, TMPOW3BEACHUS, YAaCTHOTO H
KOMIIO3UIIMN (DYHKIUH, HAaXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HaueHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHHWEM ammaparta MaTeMaTH4eCcKOro
aHallM3a; TPUMEHATh TMPOU3BOAHYIO [UIS HAXOXKACHUS HAUITYYIIETo
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTH HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

MOMOIIEI0 MU (EepPeHIINATBHBIX YPABHCHHIMA

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMiA, JTUHEWHas QYHKIHS, KBagpaTH4Has (QyHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, MOKa3aTelabHas U
aorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpapuKd H3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYITaMU 3aBHCHMOCTH MEXIY BEIUYNHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3aJa4yd Pa3HBIX THIOB (B TOM YHCJIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIyT, HaJOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKECHHS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJaud, HCCIIEOBaTh IMOJYYEHHOE pEIIEHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3YyIbTaTOB, YMEHHE MOJEIHPOBAThH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
INOCTPOCHHBIE ~ MOJEIM C  HCIHOJb30BaHHWEM  ammapara  aiureOpsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHs, CTAaHIApPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE HW3BJIEKaTh, WHTEPIPETHUPOBATH
uH(bOpPMAaIIMIO, MIPEICTABICHHYIO B TaONMIIAX, HA AMarpaMMax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TabMUIl MW JAMarpaMM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M SJIEKTPOHHBIX CPENICTB; TpaUYecKu HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHe OmnepupoBaTh MOHATUAMU: CIy4alHBIA OIBIT U CIydalHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C HCIIOJIb30BaHUEM TpapUUecKuX METOI0B; NPUMEHSATH
(GopMyNBl CIOXKEHHS W YMHOXXEHHS BEpOSATHOCTEH, (HOpMyITy MOJIHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE OIEPHUPOBATH
NOHATUSMH:  CITydailHasi BeJMYMHA, pACIpEeieHue BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJh30BaTh CBOWCTBA M3YYEHHBIX paCIpEeICHUN sl PeIICHUs 3a/1ad;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJIUTH TPHUMEPH TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TepecTaHoBOK; OwHOoM  HplOTOHA;  yMeHHE  NPUMEHATH
KOMOHMHATOPHBIE (aKThl U PACCYXACHUS Ul PEIICHUs 3a1ad; OIICHUBATh
BEPOSATHOCTH PEANTBHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb H

MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKA, TMpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUHA yroJl, IBYrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuIuBaouuecs IpsMble, MapaieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroi MeXAy TMpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSIMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETM C TIOMOIIbI0 TEOMETPUYECKUX TMOHSATUA M BEIUYHH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIALbL (GUIYpbl, 00BEM (QUIYpHI,
MHOTOI'PaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOTPAHHMKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHUPAaMUJbI, MPHU3MBI, KOHyca, IHIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (QUTYPHI U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C NTOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHUs U3ydaeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YMEHHE NPOBOAUTH Kiaccupukamuio ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B INPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIE30BaTh T€OMETPUYECKHE OTHOIIECHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HH, YMEHHE BBIYHCIATH T'€OMETPHYECKUE BEIUYHHEI
(nmuHa, yrom, miomangk, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ MapaJuleenumneaa, MUPaMUbl, TPU3MBbIL, IHIUHJpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenne OIICpUPOBATh IOHATHUAMU:. IPAMOYIOJIbHad CHUCTEMa KOOPAHHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YI'OJI MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIL30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTOA

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYCHUH TPUPOIHBIX U OOILIECTBEHHBIX
IPOLIECCOB U SIBJICHWM; YMEHUE pPaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHl MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
1 Yucna v BBIYKCICHUS
1.1 HatypayibHble 1 nienbie urcia. [[pu3Haky TeTMMOCTH TISITbIX THCeT
12 Panmonaneapie  unciaa. OOBIKHOBEHHBIE W JIECATHYHBIC JApOOM, TPOIEHTHI,
' OECKOHEUYHBIC TTEPHOIMICCKHUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. [leficTBus ¢ apupmMeTH4eCKUMHU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enpIM nokaszarenaem. CTeNeHb ¢ pallMOHaJIbHBIM MoKa3aTeneM. CBolcTBa
' CTCTICHH
15 CuHyC, KOCHMHYC M TAaHTEHC YHCJIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTEHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HATypaJIbHBIC JJOTapUPMBbI
JeiictButenbHple  4ucia. Apudmerndeckue omepanuud ¢ JACHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYMCICHUS, TPABUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIUMCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KowmmnekcHeie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U TorapudMUIecKre ypaBHEHUS
2.5 Lenbie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKu




Oynkiys, cnocoObl 3amanus ¢yHkiuuu. I'padux ¢ynkumu. Bzanmuo oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkunu. [lepuoanueckue GyHKIIH
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHud ¢yHkiuuu. Hymun ¢yHknum.
3. [IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanGompiiee W HanMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKIUS C HATypajdbHBIM M LEJNbIM IOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas 1 reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemMaTn4eckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FI€MEHTAPHBIX (PYHKIINN
[IpuMeHeHre NPOW3BOTHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 IKcTpeMyMbl. HaxoskxeHne HanOosblIero U HaMMEHBIEro 3HaYeHUs: QYHKIIUUA Ha
OTpe3Ke
4.3 IlepBooOpa3nas. MuTterpan
5 MHoecTBa U JIOTHKA
5.1 MHoOK€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTb M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

e Maremaruka. AnreOpa u Havyajla MaTeMaTUYecKoro ananusa : 11-if kmacc :
yrayOJIeHHBIM YpoBeHb : yueOHuk / A.I'. Mepaisik, 1. A. HomupoBckuid,

B.M. Tlonsxos ; noxa. Pen B.E. [Tononckoro. — 8- uza., crep. — Mockaa :

[Ipocsemenue, 2025. - 412

e VYyeOHOE mocodue.
Anrebpa u Hauaja MareMaTu4eckoro ananusa, 10-11 kmaccel/ ATuMoB
II.A., Konsirua FO.M., TkaueBa M.B. u npyrue, AKIimoHepHoe 00IeCTBO

«M3narensctBO «lIpocBemnienuey - 2024

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bu6muorexa ®I'MC Mos mkomna https://myschool.edu.ru/

NCHOJIB3YEMOE OBOPYAOBAHUE U ITPOI'PAMMHOE
OBECIHHEYEHME, IPUOBPETEHHOE B PAMKAX ITOJTYYEHUA
I'PAHTA 110 IPOEKTY «IT-®U3UKWN»

KomnbrorepHoe u nepudepuiitnoe 000pya0BaHue


https://myschool.edu.ru/

1. MuTepakTuBHAs NaHeNb, paboyasi CTaHUUS IS yJaluxcs, padoyasi CTaHIUs
JUISL YUATEIIS.

2.Oa31I-HAKOMUTENb

3. MOV nns 3D nevaru

4. Nurepaktusnbie 3D-Monenu nporpammuaoro komiuiekca MozaBook
Y4eOHoe U yueOHOe J1abopaTOpHOE 000py/I0BaAHHE

1.Iudposas nadoparopus

2. USB-nakonutenb

3. CeHcopsl

Cneunanu3upoBaHHasi MeOesib U CHCTEMbI XPaHEHUSI:

1.Cton naGoparopHblii HU3KUHM THT |

2. CTyn y4yeHUUYECKUM

3. llxad mist 1OKyMEHTOB

4. Cton nmabopaToOpHbIN HU3KWM THIT 2

5.CToJ1 IeMOHCTPAIMOTHHBIN (HU3NIECKHUIN C TPUOOPHBIM KOMILIEKCOM
6. Cton ayis yaurtesns

7.Cton nabopaTopHbIi ¢ TYMOOI

JJIeKTPOHHBbIE 00pa30BaTeIbHbIE PeCYpPChl, 00Pa30BaTeIbHbI KOHTEHT

1. TpenaxxepHas cucteMa Ha 0a3e CUMYISIITUOHHBIX MOJIETICH TS
AMITUPUYECKOTO O0YICHUS B MUMMEPECHBHOM 00pa3oBaTelbHOM 11aTdhopme ¢
KOHCTPYKTOPOM CHMYJISIIHOHHOT'O MPOTPaMMHUPYEMOTO TIaTdhopme ¢
KOHCTPYKTOPOM CHUMYJISIIIMOHHOTO MporpaMmmupyemoro 3D- mpocTpaHcTBa

2. PecypcHblii HA0Op U3y4eHUE OCHOB AJIEKTPOHUKH, JIOTUKU U 00pabOTKH
CHUTHAJIOB KOHCTPYKTOPA MPOTrPaMMHUPYEMBIX MOJETIEH MHXECHEPHBIX CUCTEM

3.KOHCTPpYKTOp NpOrpaMMUPYEMBIX MOJETIECH NHAKEHEPHBIX CUCTEM

4.Y4eOHble MaTepualibl U3 BCTpoeHHoM Oubnuotexku 3Dcuen (moaenein)
00pa30BaTEIbHOrO U MO3HABATEIBHOIO COAEPKAHUS






