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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BeposSTHOCTh M CTaTUCTHKAa» YIIyOJEHHOTO YpPOBHS
ABJIAETCS MPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOro y4eOHOro Kypca
yriay0ia€HHOrO YpOBHS Ha YPOBHE CpeAHEro o01iero oopasoBanus. Y4eOHbIN Kypc
npeaHa3HavyeH sl OpMUPOBaHUS y 00YyJaIOUIUXCSl CTATUCTUYECKON KYJIBTYPHI U
ITIOHUMAaHMS POJIM TEOPUU BEPOATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA JJIs
W3YUYEHUs CIIy4yalHBIX COOBITUM, BEIWYMH W mporeccoB. [Ipu m3ydeHuu kypca
oOoramarpTcss NpPEICTaBICHUs O00y4alolUXCcs O METOJaxX HCCIEI0BaHUs
U3MEHUYMBOIO MHUpa, pa3BUBAETCS [MOHMMAaHHME 3HAYMMOCTH U  OOILIHOCTHU
MAaT€MAaTUYECKUX METOJIOB MO3HAHMS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanue y4yeOHOro Kypca HampaBleHO Ha 3aKpeIuieHHe 3HaHUM,
MOJIYYEHHBIX MPU U3yUYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHUsl, U
Ha pa3BUTHUE NPEACTABICHUNA O CIyYalHBIX BEIMYMHAX U B3aUMOCBA3AX MEXKAY
HAMHM Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOUYEPIHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y oOydaronuxcst T0JKHO cOPMUPOBATHCS MPECTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIUX MATEMAaTHUYECKUX MOJIEISX, UCIIOIb3yEeMbIX
JUIST  OMHMCAHUS ~ AHTPONIOMETPUYECKUX U JAeMorpaduyecKux  BEJTUYHH,
MOTPEIIHOCTEN B pa3IuYHble pOJia H3MEPEHMSIX, JIUTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SBICHUM U MPOIECCOB
B oOmiecTBe. YueOHBIM Kypc siBisieTcss 0a30if Uisi OCBOEHHS BEPOSITHOCTHO-
CTaTUCTHYECKUX METOAO0B, HEOOXOAMUMBIX CIIEIUAIUCTAM HE TOJIbKO MHXKEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXe COLMAIbHBIX M ICUXOJOTHYECKUX, ITOCKOJIBKY
COBPEMEHHbBIE OOIIIECTBEHHbIE HAYKU B 3HAYUTEIBHON MEpe HCMIOJB3YIOT ammapar
aHanu3a OOJBIIMX JMaHHBIX. LleHTpalbHYI0 YacTh Y4eOHOro Kypca 3aHHUMAaET
oOcyXeHrne 3aKkoHa OOJBIIUX Yhcell — (PYHIAMEHTAJIBbHOTO 3aKOHA MPHPO/IHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B coOTBETCTBUMM C YKa3aHHBIMM LEJISIMH B CTPYKType Y4eOHOro Kypca
«BeposATHOCT, W CTATUCTUKA» Ha YIrIyOJEHHOM YPOBHE BBIJICIICHBI OCHOBHBIC
conepxkarenbubie TUHUH: «CiydaiiHbie COOBITHS M BEPOSATHOCTH» U «CiydalHbIe
BEJINYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4E€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpagoB M TEOPHUH MHOXKECTB, HEOOXOIMMBIE [JIsl TOJIHOLIEHHOTO OCBOCHHS
MaTepuaiia JaHHOTO Yy4YeOHOTO Kypca M CMEXHBIX MaTEeMaTHYECKUX YUeOHBIX
KYpCOB.

Conepxanue nuHUM «CnydailHple COOBITUSI W BEPOSITHOCTHY»  CIIYXKHUT
OCHOBOM Jisi (pOpPMHUPOBAHMS TMPEJICTABICHUI O paclpeeIeHUd BepOSITHOCTEH
MEX1Yy 3HAYCHHUSIMH CIIyYalHbIX BEJIMUYMH. BaXkHyI0 4acTh B 3TON COAEPKATEIbHON
JIMHUM 3aHUMAET U3YYEHUE T€OMETPUUECKOro 1 ONHOMHUAIBHOIO pacipeneseHul U



3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIIOTaMU — MOKAa3aTEIbHBIM M HOPMaJbHBIM
pacnpeeeHUsIMH.

Tembl, CBsSI3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMU  BEJIMUYMHAMU U
pacrpeielieHUsIMM, aKIEHTUPYIOT BHHUMaHUE OOYYaIOIIMXCS HAa ONUCAHUM W
M3YUYEHUU CIyYalHBIX SIBJICHUM C MOMOIIBIO HEMpephIBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHUE YACISIETCS MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydebHOM Kypce mpeaycMaTpUBaeTCsl O3HAKOMUTEIBHOE W3YyUYEHHUE CBSI3U
MEXJy CIy4alHbIMHA BEJIMYMHAMU W OINHKCAHUE JTOM CBS3M C TOMOIIBIO
ko3 PUIMEeHTa KOPPENAlMM W €ero BBIOOPOYHOrO aHajgora. OTU DJIEMEHTHI
COJIEpKaHMsI Pa3BUBAIOT TeMY «JlnarpaMMbl paccerBaHUs», U3yUCHHYIO Ha YPOBHE
OCHOBHOTO o0011ero o0pa3oBaHMs, U BO MHOIOM OIUPAIOTCS Ha CBEACHHUS W3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun oneMeHT  coaepkaHus, KOTOpPBIM  MpejjaraeTcs  Ha
03HAKOMHUTEJILHOM YPOBHE — TIOCJICJOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHU. O3HaKOMJIEHHE C pacipeIeICHUEM
BEPOSITHOCTEH KOJIMUECTBA TaKUX COOBITUM HOCUT pPa3BUBAIOIIMI XapakTep U
SIBJISIETCSL aKTYaJbHBIM JUISI Oyayniux aOUTYpPUEHTOB, MOCTYIAIONIUX HA y4COHBIC
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TICUXOJIOTHEH U
yIpaBICHUEM.

Ha wu3yuenue yuebGHOoro kypca «BeposTHOCTP U CTaTHCTHKa» Ha
yrayoJIeHHOM YypoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 waca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Heelno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cesa3ublii rpad, myTu B rpade: nukibl u renu. CteneHs (BaJeHTHOCTD)
BepuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBIThI) U CIyYaiiHbIe COOBITUS. DJIEMEHTapHbBIC
coObITUs (Mcxobl). BepodaTHOCTh ciaydailHOro coObITHS. Bau3ocTh 4acToThl U
BEpOSITHOCTH  coObITHM.  CiydyaliHble  ONBITBI € PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITHAMU: MIEPECEUCHHE, 00bETMHEHNE, POTUBOIOIO0KHbBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

VYcioBHAas BEPOSTHOCTb. YMHOMKEHUE BEPOSITHOCTEH. JlepeBO Ciy4yalHOTO
skcniepuMmenTa. Gopmyna nomHou BeposTHOcTH. DopMmyna barieca. HesaBucumslie
COOBITHSI.

bunapHbiil ciiydaiiHblil ONIBIT (MCTIBITAHUE), YCIIEX U Heyaauda. HezaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMbBIX UCTBITAHUM J10 TIepBOro ycnexa. IlepectaHoBKu
u dakropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyrna OuHOMA
Herorona.

Cepusi He3aBUCUMBIX HcCHbITaHWK bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BepoaTHocTed.  Juarpamma
pactpenenenus. Onepanuu HaJ caydyailHbIMM BETMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuii, B TOM 4YHUCJIE€ T€OMETPHUUECKOE U
OMHOMUAIBHOE.

CoBMmecTHOE pachnpelesieHHe JIByX CIydalHbIX BelauuuH. He3aBucumbie
CIIy4YalHbIE BEJIWYUHBL.MaTeMaTUUEeCKOE OXUJIAHUE CIYYahHOM  BEJIUYHUHBI
(pacupenenenus). Ilpumepbl  NTpPUMEHEHUS  MAaTeMaTHYECKOTO  OXKUIAHUS
(ctpaxoBanme, mnotepes). Maremarnueckoe OXXHIaHWE OWHAPHOW ClydailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXHUJaHUE CYMMbl  CIIyYaWHBIX  BEJIMYMH.
Maremarnueckoe 0XKUJAHUE reOMETPUUECKOTO 51 OMHOMUATBHOT O
pacrpeaeaeHun.

Jucnepcuss ¥ CTaHZAPTHOE  OTKIOHEHUE  CIyYalHOW  BEJIUYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOW CIyYdaliHOW BEIMUMHBL. MaTeMaTHdecKoe
OXKUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  [lucmepcuss W CcTaHAApPTHOE  OTKJIOHEHHE  OMHOMHAJIbHOTO
pacnpenenenusd. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHWE TE€OMETPHUYECKOIO
pacrpeeneHust.

11 KJIIACC



HepaBenctBo YeoOniméBa. Teopema UebnmméBa. Teopema bepuymnu. 3akon
OonpmMx  yuced. BbpIOOpouHBIE  MeTOJ ~— uccienoBaHM.  BeiOopouHble
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpoCTEHIIMX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepeiBuble ciy4yaiinble BenuuyuHbl. [Ipumepsl. DPyHKIUA IUIOTHOCTH
BEPOSITHOCTU paciipesiesiecHus. PaBHOMepHOe pachlpelelieHue W €ro CBOMCTBA.
3aayu, NpUBOJAIIKE K [TOKA3aTEIbHOMY paclpeaeieHuo. 3a1aun, NPUBOASIINE K
HOPMAJIbHOMY  paclpeeseHUIO. OyHKIUA MJIOTHOCTH BEPOSITHOCTU
MOKAa3aTeJIbHOTO pachpeneneHus, QyHKIHs MIOTHOCTH BEPOSATHOCTH HOPMAJIbHOTO
pacnpeneneHusi. QyHKIUS IUIOTHOCTH M CBOICTBA HOPMAJIBLHOTO PaCTIPEEICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
npuBOJALIME K pacnpenenenuto [lyaccona.

KoBapuanuss nByx ciuyvaiiHeix BenuuuH. Koadduuuent nunelHoR
koppensinuu.  CoBMeCTHble  HAONIONEHHWS  JIBYX  BeIUMYHMH. BbIOOpOUHBIN
ko3pdUIMEeHT Koppensuuu. Paznuune Mexay JMHEWHOW CBA3BI0 U MPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METOl HAUMEHBIIINX KBaJIPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJYBJIEHHBIIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb IPAXKIAHCKOM MO3UIIMKN 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS DPA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) NIAaTPHOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKONW HACHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHUYECKOH IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIKCHUH B JPYrHMX HayKax, TEXHOJOTHSX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTM)KEHMM HayKu U JACSTENbHOCTHIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCTIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAas SCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uUecKoro BOCMUTAHMA:

chOpMHUPOBAHHOCTh yMEHHUS TNPHUMEHATh MaTEMaTUYECKUE 3HAHUS B
HWHTEpEcax 3I0POBOT0 U Oe30macHoOro 0dpasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, PETyJsipHas (U3NUecKasi aKTUBHOCTb), (pU3NUeCKoe COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMSA:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYHOIIOOUs, HHTEpEC K
paznuuyHbIM  chepaM  MPOPECCHOHATLHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHUE COBEPIIATH OCO3HAHHBIM BBIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHBIE >KM3HEHHbBIC IJIAHBI,
TOTOBHOCTh W CHOCOOHOCTh K  MaTEeMaTHYeCKOMY  OOpa3oBaHUIO H



caMo00pa30BaHUIO Ha MPOTSKEHWH BCEH JKHU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHHH MTPAKTHYECKHUX 3aa4 MaTEMaTHIECKON HAIPaBICHHOCTH,

7) IKOJIOrH4eCKOr0 BOCIIUTAHMS

C(OPMHPOBAHHOCTh  AKOJOTHYECKON KyIbTYpHl, ITOHUMAHHE BIUSHUSI
COIHATbHO-D)KOHOMHUYECKUX TPOILIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIbHOM
Cpefibl, OCO3HAHKE TII00AIBHOTO XapaKTepa HKOJOTHIECKHX IPOOIeM, OpHEHTAIIHS
Ha MPUMEHCHHE MAaTeMaTWYeCKMX 3HAHMH Ui pElICHHs 3aaad B 00JacTh
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB W OLEHKH HX BO3MOKHBIX
HIOCJIEICTBHI ISt OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT'0 O3HAHMA:

c(OPMHPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOM  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak C¢epbl YeTOBEUCCKOW IEATEIBHOCTH, JTAaloB €&
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUIM3ALNAH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MATEMaTHYeCKOH KyJIbTYpOHl KaK CpEICTBOM ITO3HAHHS MUPA,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE IMPU3HAKHM MAaTEMaTUYECKHX
OOBEKTOB, TIOHATHUH, OTHONICHUH MEXKAYy TMOHATUAMH, (HOpPMYyITUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 715l 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH U  NPEOOPA3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUU;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUIN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIryMEHTAIMIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MNOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ncciienoBareibcKue J1eiicTBUS:



HCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTH4eCKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaMm
OpOBENEHHOTO  HAOJIOJIEHUS,  MCCIEIOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKXKe BbIIBUTaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, JaHHBIX, HEOOXOJUMBIX JIJIi OTBETa Ha
BOMPOC U JJIs1 PEUICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npecTaBICHU;

CTPYKTYpPHpPOBaTh HH(OpMAIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMH U
HEIIMHA OOIIEHUS, SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOAY PEIICHHS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJIe 0OCYXKJICHHsI 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha IIOHMCK
pEIIEeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
yajaora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IO3MIIMN, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, IKCIIEPUMEHTa, UCCIIeA0BaAHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJIATh IJIaH, aITOPUTM PEIICHUs 3a/1aud, BHIOUpATh CIIOCOO pEIIeHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJVICKT:

BJIAJ€Th  HABBIKAMHU  TIO3HABATEJILHOM  peduieKCMM  KaK  OCO3HaHMS
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TpoIllecca W pe3ysibTaTa pPEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCHUTb KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEIN U YCIOBUSIM, OOBSICHITH IPUIUHBI
JTOCTHXKEHUST WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB JCSTEILHOCTH, HAXOAUTh OIINOKY,
J1aBaTh OLICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMaHJIHOW W WHJUBHUIYaTbHOU
paboThl TMpU pelIeHWH YYEOHBIX 3a7ady, MPUHUMATH I1e€JIb COBMECTHOM
JEATEeNIbHOCTH, TIJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboOThHI, pacrpeieisaTh
BUIBl PabOT, JOroBapuBaThbcs, OOCYXIAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B I'PYIIOBBIX GopMax padboThl (00CYyXIAeHUs, OOMEH MHEHHM,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEWCTBHUA C APYTMMHM YJI€HaMH KOMAaHJbl, OLEHHBATh
KayeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyJaroniuiicss Hay4uTCs:

CBOOOJHO OmepupoBaTh MOHATUSAMHU: Tpad, Tutockwii Tpad, CBA3HBINA Tpad,
nyTh B Tpade, Iemb, NUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4alHOTO
AKCHEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYAWHBIA JKCIEPUMEHT (OIBIT),
ClIy4yallHO€ COOBITHE, DJIIEMEHTAPHOE CIydailHoe cOObITHE (PJIEMEHTApHBIA UCXO.)
CIIy4aifHOTO  OMbBITA, HAXOJWUTh BEPOSITHOCTH COOBITHM B  OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaxXoJUTh U (OPMYJIUPOBATh COOBITUS: MEpeceyeHne, 0ObETUHECHUE TaHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJIONKHOE JAHHOMY, HCIOJIB30BaTh JUarpaMMbl
Diiniepa, KOOPJUHATHYIO MPSIMYIO JUIsl PEIICHUs 3a/iad, MOJIb30BAThCS (POPMYIIOi
CJIOKE€HHMSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATh  MOHATUSAMM:  YCIOBHAsA  BEPOSATHOCTb,  YMHOXCHUE
BEPOSITHOCTEH, HE3aBUCHUMbIE COOBITHS, JEPEBO CIy4allHOIO 3KCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C MOMOLIBIO NpaBWJIa YMHOXXEHUS, JEpeBa
CIIy4ailHOrO0 OmbITa, MCIOJb30BaTh (POPMYIY IOJTHOW BEPOATHOCTH, (PopMynTy
baiieca mpu pemieHnu 3ajay, onpeaeisiTh HE3aBUCUMOCTb COOBITUH 10 GopMmylie U
10 OpraHU3aluu CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh H3yYEHHbIE KOMOMHATOPHBIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHM CIy4yallHOTO OIbITA, PELIEHUs
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  ONEpUpPOBaTH TMOHATUSIMHU: OWHAPHBIA  CIydyalHbId  OMNBIT
(ucniplTaHuE), ycliex M Heyjadya, He3aBUCHMbIE HCIBITAHUS, CEpUsl HCHBITAaHUH,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEPUM HCIBITAHUWA O MEPBOro ycrexa, B
CepUM UCTBbITaHUN bepHy/uiM, B OMbITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM: CllydalHash BEJIMYMHA, paclpeiesieHHue
BEPOATHOCTEH, aMarpamMma pacrnpejiesieHus, OuHapHas ciydyaiiHas BeJIUYHWHA,
reoMeTpuieckoe, OMHOMUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSAMU: COBMECTHOE pACIPENEICHUE IBYX CIy4ailHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIly COBMECTHOI'O PACHpeeieHHs IBYX CIy4dailHbIX
BEJIMYUH JUIsl BBIACICHUS PACHOpEACNICHUs KaKI0W BEIUYUHBI, OIpPEACICHUS
HE3aBHUCHUMOCTH CIy4allHbIX BEJIMYMH;, CBOOOJHO OIEPUPOBATH IOHATHEM
MaTEMaTUYECKOTO OKUIAAHUS CITy4yalHON BENMYUHBI (pacrpeaesieHns ), IPUMEHITh
CBOMCTBA MAaTE€MAaTHUYECKOIO OXKWUJAHWUS TMpPU pPEHICHUH 3a7ay, BBIYUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUATBLHOTO U T€OMETPUUYECKOTO PACTIPEIeIIe HUM;
CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: JUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHUE
CIy4alHOM BEJIWYHHBI, IPUMEHITh CBOWCTBA JIHUCIECPCUU CIIYYAHOW BEJIMYWHBI
(pacnpeneneHus) NpyU pELICHUH 3a]ay, BBIYUCISATH JUCIIEPCUI0 U CTaHJIapTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHUAIILHOTO paclpeieTICHUH.

K xoniy 11 kinacca oOyJaroniuiicss Hay4uTCs:

BBIYUCJIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BHIOOPKE U OLIEHUBATH
XApAaKTEPUCTUKH TE€HEPAJbHOM COBOKYMHOCTH [JAHHBIX [0  BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBaTh BEPOSTHOCTH COOBITHM W MPOBEPATH MpOCTeHIIne
CTaTUCTUYECKHUE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIIPEICICHUSIMU;

OPUBOAUTHE  HPUMEPHl  3ajay, NPUBOASAIIMX K  [OKa3aTEIbHOMY
paclpeneneHuio, 3a1ad, MPUBOIAIIMX K HOPMAJIBHOMY  pacHpelesIeHUIO.
OnepupoBaTh MOHATUAMU: (PYHKIHUS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEJIbHOTO
pacnpezenenus, QyHKIUS MIIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO paclpeaeseHus,
(yHKIMS IUIOTHOCTM M CBOWCTBA HOPMAJIBHOIO PaCHpeAesICHUs ;ONPEAEIIATh
KOA(DPULUEHT JIMHEITHON KOPPpEALu, BEIOOPOUHBIA KO3 (PUITUEHT KOPPEISIUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 DneMeHTsI Teopuu rpados 3
9 CrnyyaiiHble ONBITHI, CITy4aliHbIe COOBITHUS U 3
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClO’KEeHNE U YMHOKEHHUE 5
BEPOSITHOCTEH. Y CIIOBHASI BEPOSATHOCTD.
HezaBucumblie coObITHS
4 DNIeMEeHThl KOMOMHATOPUKH 4
Cepun nocienoBaTeNIbHBIX UCTIBITAHUI.
5 Ucnpitanus bepaymm. CrydaliHbiii BEIOOD 5
13 KOHEYHOU COBOKYMHOCTHU
6 CrnydaiiHple BETUYMHBI U paclpeaesiCHus 14 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 0




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
3aKkoH OOJIBIITUX YUCET 5
DNIeMEHTHI MAaTeMaTHYECKON CTaTUCTUKU 6
HenpepbiBHBIE CiTydailHbIE BETUYMHBI
3 (pacmipeienieHus ), MOKa3aTeIbHOE 1 4
HOPMaJIbHOE pacnpezeseHus
Pacnpenenenue Ilyaccona
CBs3b MEXTY CITy4YalHBIMHU BEJTMYHMHAMU
O06001IeHne 1 cucTeMarn3alusg 3HaHUH 11 1
OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 34 1 0




IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

I'pad, cBs3HbIM rpad, npeacTaBieHne
3a/1auy ¢ TOMOIIBIO Tpada

Crenens (BaJ€HTHOCTb) BepuInHbL. [1yTh
B rpade. Llenu u Kb

I'padbi Ha mtockocTH. [lepeBo
CIIy4aiHOTO AKCIIEPUMEHTA

CrnydaifHble SKCTIEPUMEHTHI (OTIBITHI) U
CITyJailHbIe COOBITHS. DJIeMEHTapHbBIC
COOBITHS (MCXOTBI)

BeposTHOCTB CitydaitHOTO COOBITHSI.
BepostHOoCTH COOBITHII B OTIBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTB Ciy4aiftHOTO COOBITHSL.
BepostHOCTH COOBITHIA B OIIBITAX C
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMH
COOBITHAMU

Ilepeceuenue, 00beMHEHUE MHOXKECTB
Y COOBITHI, TPOTHUBOTIOIOKHBIE
coObIiTHsi. @opmya CIoKeHUs
BEPOATHOCTEN




VYcinoBHas BEPOSATHOCTb. Y MHOKEHUE
BeposTHOCTEN. DOopMmysa ycI0BHOU
BEPOSATHOCTH

VYcinoBHast BEpOATHOCTb. Y MHOXKEHUE
BeposTHOCTEN. DopMmyna ycI0BHOU
BEPOSITHOCTH

10

dopmyJia MOJHOW BEPOSTHOCTH

11

®opwmyna baiieca. HezaBucrumbie
COOBITHS

12

KoMOuHaTopHOE paBuiio yMHOKEHHUS.
[lepectanoBku U (hakTopra

13

Yucno coueranuil. TpeyroapHUK
ITackans

14

Yucno coueranuid. Tpeyronpuuk [Tackans

15

®dopmymna 6mHoma HerotoHa

16

bunapHbIii ciydaliHbIN OTIBIT
(ucmpITaHKe), yCIeX U Heyaava.
HezaBucumpslie ucnbitanus. Cepus
HE3aBUCHMBIX HCTIBITAHHI 10 IEPBOTO
ycrexa

17

BeposTHOCTE COOBITHI B UCTIBITAHUSX
bepnymin

18

bunapHbIil c1y4aiHBIi OINBIT
(ucmpITaHMe), ycrex U Heynaya.
HeszaBucumsie ucneitanus. Cepust
HE3aBUCUMBIX UCTIBITAHUH JI0 TIEPBOTO
ycrexa

19

Crydaiinblii BBIOOp U3 KOHEUHOU
COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIO0JIb30BAHUEM JICKTPOHHBIX TAOJHIL

21

Cnyuaitnas BenuuuHa. Pacripenenenue
BeposiTHOCTEN. Jlnarpamma
pacnpeneneHus

22

Onepanuu Haj cay4aiHbIMU
BennuuHaMu. [IpumMepsl pacpenenenuil.
bunapnas ciydaiiHas BenTu4unHa

23

I'eomeTpuueckoe pacnpeneseHue.
bunoMuanbHOE pacnpeneneHne

24

MareMatrnueckoe 0OKUJaHUE CIIydaitHON
BeIMYrHBI. COBMECTHOE pacipeesieHue
JBYX CIIy4allHbIX BEJIUYNH

25

He3aBucumpblie ciiydailHble BETUYHHBI.
CBoOJiCTBa MATEMATUUECKOTO OKHUTAHUS.
Maremarnueckoe OxXugaHue OMHAPHOM
CIIy4aiHOU BEIUYUHBI

26

Matematuueckoe 0KH1aHHe
reOMETPUYECKOro 1 ONHOMHATILHOTO
pacrpeneneHuin

27

[[chepcnﬂ U CTAaHAAPTHOC OTKIIOHCHHC

28

Jucnepcust GuHapHOI ciydaitHO#
BesiMYrHBI. CBOMCTBA TUCTIEPCUU

29

MarteMaTH4ecKoe OKUIaHHE
MPOU3BCACHUA U NUCTICPCUA CYMMBbI
HC3aBHUCUMBIX CJ'Iy‘IElfIHLIX BCINYHNH

30

Jlucniepcusi OMHOMHUAIIBHOTO
pacnipenenenus. [Ipakruueckas padora c




WCIIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIHIY
Jlucriepcust ¥ CTaHAApPTHOE OTKIIOHEHHE

31 TE€OMETPUIECKOTO PACTIPE/ICICHUSI. . 1
[IpaxTnueckas padoTa ¢
KCIIOJIb30BAHUEM 3JICKTPOHHBIX TAOJIHUII

32 O0o01IeHne U CHCTeMaTU3aIlNs 3HAHHIA 1
Kontponbnas padora Nel: "Hcnbeitanus

33 Beprymmu. CryqaiiHbie BETHYUHBI U 1
pacnpeneneHus"

34 O0001IeHrEe U CHCTEMATH3AIM 3HAHAN 1

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHusI

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

Hepasencro YeOnieBa. Teopema
UYeosimena. Teopema bepnynnu. 3akon
OOJIBIITUX YHCETT

Hepasencto YeOnimesa. Teopema
UYeorimesa. Teopema bepnynnu. 3akon
OOJIBIITUX YHCETT

Hepasencto UebOnimena. Teopema
UYeorpimena. Teopema beprynnu. 3akon
OOJIBIITUX YHCETT

Br16opouHBIit METOT HCCIIETOBAaHU

[IpakTuueckas paboTa c UCHIOJIB30BAHUEM
AMEeKTPOHHBIX Tabmuir Nel"3akoH GOJIBITHX
yucen"

I'enepanbHas COBOKYITHOCTD U CITydaifHas
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OLeHKa CPEHEro U
JMCTIEPCUU T€HEPATIbHONU COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYIIHOCTD U CITydaiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepucTukamu. OLieHKa CpEAHETo U
JUCIIEPCUH T€HEPATIbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHnBaHuE BEPOSITHOCTEN COOBITHII TTIO
BEIOOpKE

OrneHrBaHuE BEPOSITHOCTEH COOBITUH TTO
BBIOOpKE

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX THIOTE3 C TOMOIIBIO CBOMCTB
M3Y4YEHHBIX paclpeIeIeHun

11

[IpakTuueckas paboTa ¢ UCMOJIb30BAaHUEM
AMEKTPOHHBIX TAOIUII Ne 2 " DeMeHThI
CTaTUCTUKH"

12

[IpuMepr! HENPEPBIBHBIX CITy4alHBIX
BeIU4HMH. OYHKINA ITIOTHOCTH
BEPOATHOCTH

13

PaBHomMmepHoe pacnpenenenue. [Ipumepst
3a/1a4, MPUBOISAIINX K TOKA3aTEIbHOMY U K
HOPMaJIbHOMY paclpeielieHUusIM

14

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
II0Ka3aTCJIbHOT'O pacCpEeaciICHUA

15

(DYHKI_[I/IH INIOTHOCTH BEPOATHOCTHU
HOPMAJIbHOI'O pacClpCaACICHHA

16

[TocnenoBaTenbHOCTh OJJUHOYHBIX
He3aBUCUMBIX coObITH. [Iprmep 3a1aun,
IpUBOIALIEH K pacnipenenenuto [lyaccona

17

[IpakTideckas paboTa ¢ UCTIOIH30BAHHEM
ANEeKTPOHHBIX Talmuir Ne 3 "
Pacnipenenenus cinyvyailHbIX BeTUYuH"

18

KoBapuarus AByX ciy4aiiHbIX BEJTMUMH.
Koadduuuent xoppensuuu

19

CoBMecTHBIC Ha6HIO,Z[eHI/I$I ABYX BCJIMYNH




20

Br160pounblii K03 GUITHEHT KOPPESIHN

Paznuune Mex 1y TMHEWHON CBA3BIO U

21 IIPUYMHHO-CIIEICTBEHHOM CBSA3BIO

22 Jluneiinas perpeccust

93 [IpakTuyeckas paboTa ¢ HCIOJIBL30BAaHHEM
aneKTpoHHBIX Tabnui Ne 4 " Cryyaiinbie
BEJIMYMHBI"
[IpencraBnenne JaHHBIX C TOMOIIBIO

24 Ta0JIMI] ¥ TUarpamm, ONucaTeIbHast
CTaTUCTHKA

o5 OMBITHI ¢ PABHOBO3MOXHBIMHU
AJIeMEHTApPHBIMH COOBITUSIMHU

%6 Brruncienue BeposaTHOCTEN COOBITHIM C
puMEHEeHHEeM (GopMyI
Brruncienue BeposaTHOCTEN COOBITHI C

97 MIPUMEHEHHEM IpaUUeCKuX METOI0B:
KOOpJMHATHAs IpsiMasi, IEPEBo,
Jquarpamma Ousepa

28 Hroropas koHTpoOJIbHAs paboTa

29 MatemaTtuueckoe 03KHUIaHUE CITydaiHOM
BEJTMYMHBI

30 Brruncnenue BeposiTHOCTEN COOBITHI C
pUMEHEHHEM TpapUUecKHX METOI0B

31 Brruncnenue BeposTHOCTEH COOBITHH C
IIpUMEHEHHEM KOMOMHATOPHBIX (popMys
Beruncnenue BeposiTHOCTEH COOBITHH C

32 npuMeHeHHeM GopMyI U rpadudeckux
METOJI0B

33 Brruucnenue BeposTHOCTEH COOBITHH C




npuMeHeHneM GopMyi U rpapuuecKux
METOJIOB

O0001IeHUE U CUCTEMATU3ALIUS
34

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Koxa -
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI Cpe/iHero 001ero 00pa3oBaHust
pe3yJjbTara
6 Teopust BEpOATHOCTEH U CTATHCTHKA
6.1 UuTath U CTPOUTH TAOIUIBI U AUArPaMMBbI
6.2 OnepupoBaThb  NOHATUSIMU:  CpeaHee  apu(pMeTHdecKoe,  MejuaHa,
HauOoJbllIee, HAUMEHbIlIEE 3HaYEHHE, pa3MaxX MacCHUBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIy4alHBIN KCIIEPUMEHT (OMBIT) U Ciy4ailHOe
coObITHE, 3JIEMEHTapHOE COObITHE (DJIEMEHTApHBIM HCXOM) CIIydalHOTO
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PaBHOBO3MOXXHBIMU
CITyJaifHBIMH COOBITHSIMH, HAXOIUTH 1 CPABHUBATH BEPOSITHOCTH COOBITHIA B
M3YYEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX
Haxomuts u QopmynupoBath coObITHS: TmepeceueHue U OoObeAUHEHHE
6.4 JAHHBIX COOBITHUM, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCs TUarpaMmMaMu Ditiepa U GOpMyYIIoN CIIOKEHHUS BEPOSITHOCTEH
MIpH pelIeHUH 3aa4
OnepupoBaTh MOHATUSIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOJUTh BEPOATHOCTH C IOMOIIBIO TMpaBUjia YMHOXKEHHS, C MOMOUIBIO
JIepeBa CIIy4allHOTO OMbITA
6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PEIICHUU 33724
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHs
6.7 UCIBITAaHUH, yCrieX U HeyAaya; HaXOJAUThb BEPOSITHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX HCIBITAHUI [0 MEpPBOro Yycrexa, HaXOAWUThb BEPOSTHOCTH
coOBITUH B cepuu UCTIbITAaHUN bepHysum
6.8 OnepupoBaTh  MOHATHSIMH:  CIydyailHas  BENMYMHA,  paclpesieieHue
' BEPOSITHOCTEMH, AUarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMETHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
NPOBeEPsAEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BeposSTHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpOSITHOCTM  3Haue€HMH  CIydyallHOH  BEJTMYMHBIINO
' pacripesie/IeHUI0 WU C MTOMOIIBIO JHarpaMMm
5.2 OmnepupoBaTb MOHATHEM  MAaTEMAaTHYECKOTO  OKUJAAHHS, IPUBOJHUTH




MIPUMEPBI TOTO, KAK IPUMEHSIETCSI MaTEMATUUYECKOE OXKHUJIAaHUE ClIydailHOU
BEJIMYMHBI, HAXOJUTh MaTeMAaTUYECKOE  OXHUJIAHUE 10 JAHHOMY

pacrnpeneneHuo
5.3 Nmets npenicTaBieHne o 3ak0He OOIBIINX YHUCEIT
2.4 HNmets npencraBieHre 0 HOPMAJIBHOM PaclpeesieHuN

INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUA

10 KVIACC

IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS

Kon
6 Teopust BeposTHOCTEH U CTATHCTUKA
[IpencraBieHue naHHBIX C TOMOIIbIO TabauI ¥ AuarpaMm. CpeaHee apupMETHIECKOE,
6.1 | ™eauana, HanOOJbIIIEE U HAMMEHBIIIEE 3HAUCHUS, Pa3Max, JUCICPCHUS M CTAHIAPTHOE
OTKJIOHEHHE YHCITIOBBIX HAOOPOB
CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIE COOBITUS
6.2 (ucxonwr). BeposTHOCTD CiydaifHOTO COOBITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coOpITuil. CryyaliHbIE OMBITHI C PABHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITHSMU.
BeposaTHOCTH COOBITHIT B ONTBITAXC PAaBHOBO3MOXKHBIMH JIEMEHTAPHBIMUA COOBITHSIMHU
6.3 Onepanuu  Hajg  COOBITUSIMU: —TepecedeHue, OObeIUHEHHEe, MPOTHUBOIMOJIOKHbIE
' coOpITus. Jlnarpammel Ditsiepa. @opmyrna CII0KEHUS BEPOSTHOCTEH
6.4 YcnoBHas  BEpOSITHOCTb.  YMHOXEHUE  BEpoATHOCTEH.  JlepeBOo  ciydaidlHOTrO
' skcriepuMenTa. @opmyrna mosHOHM BeposiTHOCTH. HezaBucnMbie cCoOBITHS
6.5 Komb6unatopnoe mnpaBuno ymHoxeHus. IlepecranoBku u Qakrtopuan. Yucio
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapuplii crmydaliHbI OTWBIT (WCIIBITAaHUE), ycmeX H Heymada. HesaBucumble
6.6 | wucnbitanus. Cepusi HE3aBUCHUMBIX HCHbITaHWA 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCNbITaHUN bepHymnun
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTtHocTed. J[narpamma pacrnpeneineHusl.
' [Ipumeps! pactipeneneHuii, B TOM YHCIIE TeOMETPUIECKOen OMHOMHAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPsKAHUS
5 ‘ Teopus BEpOATHOCTEN U CTATUCTHKA




UucnoBsle XapaKTEPUCTUKHU CIIy4alHBIX BEIMYMH: MAaT€MAaTHYECKOE OXKHUJAHUE,
JUCIIEPCUS U CTaHJAPTHOE OTKJIOHEHHE. [Ipumepsl pUMEHEeHUs MaTeMaTH4eCKOro
0KMJIaHMs, B TOM 4YMCIIE B 3aJadax M3 IIOBCEJHEBHOM XU3HM. MaremaTudeckoe

>1 OXKUJaHWEe OMHAPHOW CIy4allHOW BENMYHHBI. MaTeMaTHUeCKOEe OXHIAaHUE CYMMBbI
CIIy4aiiHBIX BEJIMYMH. MaTteMaTndecKoe OKUJaHUue U JUCIIEPCUS TEOMETPUYECKOTO U
OMHOMUAIBHOIO pacupeaesIeHUM
59 3akoH OOJIBLIMX YHCEN U €ro poJib B HayKe, Mpupojie u oluiectse. BboiOopouHbIit
' METOJ1 UCCIIE0BAHMI
5.3 IIpumepbl  HenpepbIBHBIX — CilydaldHbIX BenuuuH. lloHAtTHe o0  mUIOTHOCTH

pacnpeneneHus. 3agauu, IPUBOIAIINE K HOpMabHOMY pacnpenenenuto. [lonsarue o
HOPMaJIbHOM pacrpeielieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHUS
NPOBEPSIEMOr0 | OCHOBHOII 00pa3oBaTe/ILHOI MPOrpaMMBbI cpeHero oouero
TpeOoBaHus o0pa3oBaHus

BrnageHnne MerogamMu JIOKA3aTeNbCTB, AJITOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh NOHATUAMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NPHU3HAK, J0Ka3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH IMPUMEPHl U
KOHTpHOPUMEPLI, HCIOJbB30BATb MCTOM MaTeMaTHYEeCKOU WHAYKIOHH;
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUA IIPU PCIICHHUU 3a1a4, OICHHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYyKIEHUM; yMEHHE  OIEpUPOBATH
IMOHATUAMU: MHOXKCCTBO, IMOAMHOXECTBO, OII€pallMM HaJd MHOXCCTBAMU,
YMEHHE  WCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUH W NPU PEIICHUU 3a/1a4, B TOM
qHciIe U3 IPYTHX YUEOHBIX MPEIMETOB; YMEHHE ONIEPHPOBATH TOHATHIMU:
rpad, cBA3HBIN Tpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh
¥ OIUCHIBATh Irpadbl pa3IMYHBIMHU CIIOCOOAMHM; MCIIOJIB30BaTh rpadbl mpu

PEIICHNH 3ada4

YMeHue onepupoBaTh MOHATUSMHU: HATypaJbHOE YHUCIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIbIM I0Ka3aTesleM, KOPEeHb HaTypalbHOW CTEIIEHH, CTEHEHb C
palMoHaIBHBIM II0OKa3aTelIeM, CTEHEHb C JCHCTBUTEIBbHBIM IOKa3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIA,
OCTaTOK 0 MOJYJI0, PALMOHAJIBHOE YMCIO, UPPALMOHAIBHOE YHUCIIO,
MHOXECTBA HATYpalbHbIX, LEJbIX, PALHOHAIbHBIX, JICHCTBUTEIBHBIX
2 YHCceNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAMMEHBIINH 0OLIHii
JIeTUTEeNh W HauMeHbllee o0llee KpaTHoe, airoput™ EBkimuma npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMUA CHCTEMAMHU
CUUCIIEHUS; YMEHHUE BBITOJIHATH BBIYMCICHUE 3HAUEHUI U TpeoOpa3oBaHus
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeodpa3oBaHus ApoOHO-
pallMOHANBHBIX ~ BBIPOKEHWH; YMEHHE  ONEpUpOBaTh  MOHATUSMHU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI mnporpeccust, TreoOMETpHYICCKAA




nporpeccusi, OECKOHEUHO yOBIBAIOIIass T'€OMETpUYecKass IpPOTPECCHUs;
YMEHME 3a/aBaTh IOCJIEI0OBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKyppeHTHBIX (OopMysT; yMEHUE ONEepPHPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Huclia, (GopMa  3almuCHd  KOMIUICKCHBIX  YHCEI
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U alreOpanyeckas); yMEThb
IPOM3BOJUTH apU(METHUECKHE NEHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOJIUTEH MIPUMEPHI UCIIOJIB30BAHMS KOMITJICKCHBIX YHCEIN; ONEPUPOBATH
MOHATUSAMHM:  MaTpuna 2X2 u  3X3, OmIpeAeNnuTeNh  MaTpPHIIb,

FGOMeTpI/ILIeCKI/H\/JI CMBICJI OIPCACITUTCIIA

YMeHHne onepupoBaTh NOHATUSAMH: PALHMOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHHe, YypaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHHWH M HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHE peniaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBI C TOMOIIBIO PAa3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C NApaMETPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, MX CHCTEMbI JJIsl PEUICHUS MATEMATUYECKUX

3a/1a4 M 3a71a4 U3 Pa3IMIHbIX 00J1acTel HAYKH U PEAIbHON )KU3HU

YMmenue omnepupoBaTh MOHATHSAMH: (YHKUMS, YETHOCTh (YHKIIHH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAaHUYEHHOCTb (YHKUIHH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QyHKIHM, HauOoJiblliee W HaWMEHbIIee 3HAYCHUS
(GyHKIIMY Ha TPOMEXKYTKE, HemnpepbiBHAs (DYHKIIUS, aCUMIITOTHI rpaduka
GbyHKIMM, TIepBasi U BTOpas MPOW3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(¢bu3nueckuif CMBICT TPOU3BOJHON, TMEpBOOOpa3Has, OMNpeHenEHHBIH
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI Tpaduka (QyHKIUU; yMEHHE
BBIUUCIIATh  MPOUW3BOJAHBIE  CYMMBI, TPOU3BEICHHs, YacTHOIO U
KOMITO3UIIMN (PYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMHM; YMEHHE HAaXOJWUTh MPOU3BOJHBIC JIIEMEHTApHBIX (YHKIIHKT;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JJs UCCIeNOBaHHUS (GYHKIHMH,
HaXOJWTh HAWOOJbIINEe M HAUMEHbIIWE 3HAUYEeHUS (QYHKIMMA, CTPOUTH
rpaduky MHOTOYJICHOB C HCIIOJIb30BAHHMEM alllapara MaTeMaTH4YeCKOTro
aHalM3a; TPUMEHSTh TMPOU3BOAHYIO [UISI HAXOXKICHHS HAWIYUYIIETro
pelieHuss B MPUKIAAHBIX, B TOM YHCIE COLMATbHO-?PKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3aga4dax; HaXOJUTh ILIoIaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTL IHPUMEPLI MATCMATHUYCCKOTO MOACIMPOBAHUA C

oMOIIbI0 AU PepeHITUATBHBIX YPaBHEHHIA

YMeHue onepupoBaTh MOHATUAMU: rpaduk GyHKIUHU, oOpaTHas QyHKUuS,
KoMno3uiusi (pyHKOMA, JWHEHHas QYHKIUS, KBaApaTW4yHas QyHKIUS,
panmoHanpHas (YHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIHHU, TOKa3aTelbHas W
norapupmuueckas (GyHKIUH; yMEHUE CTPOUTh TpadUKd HU3YyYCHHBIX
GyHKUMH,  BBINONHATH  NpeoOpasoBaHuss  TrpadukoB  (QyHKUIHUH,
WCTIONH30BaTh TPApUKH ISl MU3YUEHHS TPOIECCOB M 3aBUCUMOCTEH, MpH
peleHnn 3aqad W3 JPYruxX Y4eOHBIX NPEAMETOB M 33Jad U3 peatbHOM
KU3HU; BBIpAXaTh (opMyTaMH 3aBUCHMOCTH MEXKAYy BEIMYWHAMU,
HCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMH JUIsl pelieHus] ypaBHEHUH,
HEpaBeHCTB M 337a4 C IapaMeTpamu; H300pakaTh Ha KOOPAWHATHOW

IIJIOCKOCTH MHOKECTBA PEUIEHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemniaTh TEKCTOBBIE 3aJaydl pPa3HBIX THMOB (B TOM 4YHCIIC Ha
MPOIICHTHI, JIOJM W YacTH, Ha JIBIDKEHHE, padoOTy, CTOMMOCTH TOBAapOB
yCIIyT, HAJIOTH, 3a/la4d U3 O0JIaCTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA M HX
CUCTEMBbl IO YCJIOBMIO 3aJ[aud, HCCIENOBaTh IOJYYEHHOE pEIIeHUE U
OIICHUBATh MPaBIONOAOOHOCTh pPE3yabTaTOB; YMEHHE MOJIEIUPOBATH
peaibHbIE CUTyalldd Ha $S3bIKE MAaTeMAaTUKH;, COCTaBJSTh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M UX CHCTEMBbI IO YCIOBHUIO 337a4H, UCCIIEOBATh
IOCTPOGHHBIE ~ MOJIEIM C  HCIOJIb30BAHMEM  ammapara  aiureOpsl,

UHTEPIPETUPOBATH MOJIY4YEHHBINH Pe3yNbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apuMeTHUecKoe, MeIHaHa,
HauOoJbllIee U HauMEHbIIIEe 3HAUCHUS, pa3Max, AUCIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO HabOpa; yMEHUE H3BIEKaTh, MHTEPIPETUPOBATH
uH(bOpMaIIMIO, MPEACTABICHHYIO B TabIUIaX, HA AUarpaMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMONIIBI0 TabIWIl W JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE [aHHBbIE, B TOM YHCJIE C TNpPUMEHEHHEM TIpaduuecKux
METOJIOB U AIIEKTPOHHBIX CPEICTB; rpauecKy UCCIEAOBaTh COBMECTHBIC

Ha6J'IIO,Z[eHI/I$I C MOMOUIBIO JUarpaMm pacCCUBaHUA U JIMHEMHOMN perpeccun

YMeHue oInepupoBaTh IOHATUSAMM: CIIYYaWHBIM OIBIT U CIIydallHOE

COGLITI/IG, BCPOATHOCTDH cnyqaﬁHor (8} CO6BITI/I}I; YMCHHUEC  BBIYUCIIATD




BEPOATHOCTh C UCIOJBb30BaHUEM TpadUUecKuX METOIOB; MPUMEHSIThH
(GopMyNBl CIOKEHHUS W YMHOXEHHS BEPOATHOCTEH, (OpMyNy MOIHOMN
BEpOATHOCTH, Gopmyny beprymnn, komOuHAaTOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPHPOBATH
NOHATUSMH:  CIlydailHas BEJIIMYHMHA, pACIpECICHUE BEPOATHOCTEH,
MaTeMaTH4eCKOoe OXXUAAHUE, IHCIEPCHs M CTaHIAPTHOE OTKIOHEHHE
CIIyYailHOH  BENWYMHBI, (YHKIUH paclpeneieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCTIONIh30BaTh CBOWCTBA M3YYEHHBIX PACIpEACICHUN I PEeIIeHUs 3a/1a4;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIIMX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TPOSBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, yMEHHE
OTIEPHPOBATH MOHITHAMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COYETaHH,
YHCIO  TEpPecTaHOBOK; OwHOM  HploTOHa;  yMeHWEe  TPUMEHSThH
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS U PEHICHUs 3a]ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3YIbTaT

YMeHue omnepupoBaTh HOHSITHSIMHM: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, INIOCKUM yroJi, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpelUBaoLuecs: IpsMble, MapaliieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MeXIy HpSIMBIMU,
yroil MexAy MNpsSAMOH M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAY HpPSIMBIMU,
paccTosiHUE MEXIy IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh MPU PELICHUH
3a/a4 U3ydeHHbIe (PAKTBl U TEOPEMbl IUIAHUMETPUU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTh MaTeMaTHYecKHe
MOJIETTM C TIOMOIIBID TEOMETPUUYECKUX TIOHSITHHA W BEIWYUH, pelaTh

CBsA3aHHBIC C HUMHU ITPAKTHYCCKHC 3ala4r

10

YMeHue omnepupoBaTh MOHATHUAMH: IUIOINAIb (GUIYpbI, 00bEM (UrypHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBII MHOTOI'pDAaHHHUK, CEUYE€HHE MHOTOTPaHHHKA,
KyO, napamienenune], Opu3Ma, NOHpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHYyC, wmap, cdepa, miomans chepsl, MIomaIb
MOBEPXHOCTH NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OpPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMHIbl, MPU3MbI, LHWIMHJIPA,
KOHyca, Il1apa, pa3BEpTKAa MOBEPXHOCTH, CEUYEHHUS KOHyca W LMIMHJDA,

nmapalieJIbHbIC OCHU HWJIM OCHOBAHUIO, CCUCHHUC 1Iapa, IUIOCKOCTD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; yMEHHUE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTU
BpAILEHUsA, UX CECUYCHHMsI, B TOM YHUCJIE C IIOMOUIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSCHHs U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
pPa3IMYHbIM TNPU3HAKAM, BBINOJIHATH HEOOXOJIUMBIE JIONOJIHUTEIbHBIE

MTOCTPOCHUS

11

YMeHHne omnepupoBaTh TMOHATHUSIMHU: JBIJKEHHE B TPOCTPAHCTBE,
napajieIbHbI TIEPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoA0OMs, M0J00HBIE (UTYpBI; yMEHUE
pacrio3HaBaTh paBHbIE W TMOAOOHBIE (UTYpPHI, B TOM YHUCIIE B IPHPOIE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIF30BaTh TEOMETPHUECKIE OTHOIICHHS TIPH
pelIeHNH 3a/a4; HAXOJUTh TEOMETPHUYECKHE BEIMYWHBI (JUTHMHA, Yrod,
II01a1b, 00BbEM) MPU pEIICHUH 3aJad U3 JIPYruX y4eOHBIX MPEAMETOB U
W3 pEaJbHOM JKHU3HHM, YMEHUE BBIYHCIATH T€OMETPUYECKHE BEIMYMHBI
(nmuHa, yrom, mJoOmanb, OOBEM, IIOMATL TOBEPXHOCTH), HCIIOIB3YS
W3y4YeHHbIE (OPMYNIBI M METOJbI, B TOM YHUCIE: IUIOIIAJb MOBEPXHOCTH
MMUPaMUJIBI, TIPU3MBI, KOHYCa, IWJIWHIpA, TUIOMAab cepbl; 00bEM Kyoa,
MPSIMOYTOJIbHOTO ~ Mapajljiesienumea, MNHPaMUAbl, NPU3MbI, IMIMHAPA,

KOHYCa, Il1apa; yMEHHUE HaXOUTh OTHOLIEHHE 00BbEMOB MOJIOOHBIX PUTYD

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHad CUCTCMA KOOPIAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCEKTOPOB,
IIPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IoKCHUE BEKTOpa II0 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOJ MCKAY
BCKTOpAaMHU; YMCHHC HCIIOJIb30BAaTh BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

I pECHICHUA TCOMCTPUICCKHUX 3aaY U 3a/1a9 APYIrUx y‘IC6HBIX npeamMeETOB
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YMeHue BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMAaTHUECKUX

OTKPBITUIA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKU




HEPEYEHD 2JIEMEHTOB COIAEPKAHMUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucia ¥ BEIYHCIICHUS
11 HarypaneHblie u nensie uncina. [Ipu3Haku 1eIMMOCTH LIEIbIX YHCET
12 Paunonanbupie  uucna. OOBIKHOBEHHBIE M JCCATHYHBIE JApOOM, TMPOIICHTHI,
' OECKOHEYHBIE MTEPUOIMUECKHE IPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOM creneHH. JlelcTBus ¢ apupMeTHUECKUMHU
' KOpHSIMHA HAaTypaJbHOW CTENICHH
14 Crenens ¢ nenbiM nokazatesneM. CTeneHs ¢ paloHalbHbIM NoKa3aTesneM. CBoHCTBa
' CTETNICHU
15 CuHyC, KOCHHYC W TAHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecsTuuHbIe U HaTypaibHbIE JOrapupMbl
JleiictBuTenbHble  uyucia. Apudmernueckue omepanud ¢ JIeHCTBUTEIBHBIMHU
1.7 yrcnamu. [IpubmmkEHHbIE BRIUMCIICHUS, TPaBUila OKPYIJIEHUs, IPUKHUIKA U OLIEHKA
pe3ynbTaTa BIYHCICHUM
1.8 IIpeoGpazoBanue BEIPAXKEHHI
19 KomMmruiekcHble yncia
2 VYpaBHEeHUs U HEPAaBEHCTBA
2.1 [enwie u 1poOHO-palIOHATILHBIE YPABHEHHS
2.2 HppauroHaibHble ypaBHEHUS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [Toka3zarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
25 Lenble 1 1poOHO-paIiOHATbHBIE HEPABEHCTBA
2.6 HppauroHansHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruecKkue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHU
211 Martpuiia cucTeMbl THHEHHBIX ypaBHEeHUH. OnpeenuTeb MaTPUIIbI
3 OyHKIMU U TpapuKu




Oynkius, crnocoObl 3amanus (ynkuuu. 'padux ¢yHkumu. B3ammuo oOparHbie

3 ¢ynkuuu. Yérneie u HeuéTHble pyHKuuu. [lepuommueckue GyHKunm
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHWM ¢yHkiuu. Hymun ¢yHknum.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHUMYMBI (yHKIMA. Hawmbonbliee n HauMeHbllee 3HAYCHUE
(GyHKIMU HAa IPOMEXKYTKE
33 CreneHHass (QyHKIMS C HATypaJbHBIM M IIeNBIM TOKa3areneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHU
34 Tpuronomerpruueckue GyHKINHU, UX CBOICTBA U rpaduKu
35 [TokazarenpHas u gorapudmuyeckas GyHKIIMH, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcumnToThl rpaduxkoB ¢yHkuuid. CpoiictBa  (pyHKIHA,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aIaHUS OCIEI0BATEILHOCTEN
3.8 ApupmeTrueckas 1 reoMeTpruIeckas mporpeccuu. @opmMyria CI0KHBIX TPOIIEHTOB
4 Hauvasa MaTeMaTH4ecKoro aHaims3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BogHbIE 3TIEMEHTAPHBIX PYHKINI
[IpuMeHeHre TPOM3BOJHOW K HCCIEIOBAaHWIO (DYHKIHMH HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxokaeHne HauOoJIbIlIero U HauMEHBIIEro 3HaueHUs (YHKIUH Ha
OTpe3Ke
4.3 IepBooGpasuas. MuTerpan
S MHoecTBa 1 JIOTHKA
5.1 MHO3K€ecTBO, Onepaiuu HaJ MHOKecTBaMu. Jlnarpammel Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 KomOunaTopuka
7 T'eomerpus
7.1 ®Durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B TPOCTPAHCTBE
7.3 MHOTOrpaHHHKH
7.4 Tena u MOBEPXHOCTH BPAIICHHS
7.5 KoopauHaTs! u BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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