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r. Bepxuss Canga

INOACHUTEJIBHAS 3AIINCKA

VYueOHbii Kypc «BeposSsTHOCTP M CTaTUCTUKa» YIIyOJIEHHOTO YPOBHS
SABJISIETCSl  TIPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOr0 y4eOHOTro Kypca
yTriyOJIEHHOTO YPOBHS Ha YPOBHE CpPEHEro 00IIero oopasoBaHus. Y4eOHbIA Kypc
npeaHazHaueH st GOpMUPOBaHUS Y OOYyYAIOIMMUXCS CTATUCTUYECKON KYJIbTYPhI U
MMOHUMAHHUS POJIM TEOPUU BEPOATHOCTEW KaK MATEMATHYECKOTO MHCTPYMEHTA IS
U3YUYCHHUS CIIyYalHBIX COOBITHM, BEIWYMH U mpoueccoB. [Ipu n3ydyeHuu Kypca
o0OoramarmTcsi TPEACTaBICHUs OOyYalIIMXCI O METOoAaxX HCCIeIOBaHUs
U3MEHUYMBOTO MHpPA, Ppa3BUBAETCAd NOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTHU
MAaTE€MaTHYECKUX METOJIOB IO3HAHMS KaK HEOTHEMJIEMOW YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepxanne y4eOHOrO Kypca HAampaBlIieHO Ha 3aKpeIUieHHe 3HAHUH,
MOJIYYEHHBIX MPU U3yUYEHUH Kypca Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHus, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIIYYalHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKIY
HAMHU Ha BaXKHBIX MPUMEPAX, CIOXKEThI KOTOPBIX MOYEPHHYTHI U3 OKPYHKAIOIIETO
mupa. B pesynbrare y o0y4arommxcsi 10JKHO chOPMUPOBATHCA MPEICTABICHUE O
HauOoJee yrnoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJIEIISX, UCIIOIh3YyEMBIX
JUIsT  ONMHCAHUS  AHTPOIIOMETPUYECKUX W JIeMorpauueckux  BEIUYMH,
NOTPENIHOCTE B pa3iMyHbIE pOJa H3MEPEHMSIX, UIMTEIbHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIECCOB
B oOmecTBe. YUeOHBIM Kypc SBISeTCS ©0a30H IS OCBOCHHS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJI0OB, HEOOXOJIMMBIX CIIECIMAIMNCTAM HE TOJIbKO MHXKEHEPHBIX
CIIELIMAIBHOCTEN, HO TAaKXE€ COLMAJIbHBIX M ICUXOJOTHYECKUX, IOCKOIBKY
COBpPEMEHHbBIE OOIIECTBEHHbIE HAYKHU B 3HAUMTEIbHOM MEpe MCHOJB3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. L[eHTpanbHYHO 4YacTh YYEOHOro Kypca 3aHUMAaeT
o0CcyX/IeHHe 3aKOoHa OONBIIUX 4YHcel — (yHIAMEHTAIBHOTO 3aKOHAa MPHUPOJIBI,
UMEIOIIIET0 MaTeMaTHIECKy10 (OpMalTi3aIluIio.

B cooTBeTrcTBUM C yKa3aHHBIMH LIEJISAMH B CTPYKType YueOHOTO Kypca
«BeposiITHOCT, M CTaTUCTUKA» Ha YTIyOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepxkatenbable TUHUU: «CiydaiiHpie COOBITUSI U BepOSTHOCTH» U «CiyqaifHbIe
BEJIMYHMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMUMO OCHOBHBIX JIMHUWA B Y4YEOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOPUH MHOXKECTB, HEOOXOJUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
Marepuaia JaHHOTO0 Y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYECKUX Y4YEOHBIX
KYypCOB.

Conepxxanne nuHUM «CrydailHple COOBITUST M BEPOSTHOCTH»  CIIYXKUT
OCHOBOW 1711 (pOpMUPOBaHUS TMPEACTABICHUN O paclpeieieHuH BEpOSITHOCTEN



MEXKy 3HAaUCHHUSIMU CITyYailHBIX BEJIMYMH. Ba)kHyI0 4acTh B 3TOU Co/lepKaTEIbHON
JIMHUY 3aHUMAET U3yYEHHUE FEOMETPUUYECKOTO U OMHOMHUAIBHOTO pacipeiesieHu U
3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU — MOKA3aTeIbHBIM U HOPMaJIbHBIM
pacnpeneneHUusIMH.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIyYallHBIMU  BEJIMYMHAMU H
pacnpeieNieHus MM, aKIEHTUPYIOT BHUMaHUE OOYydYaloIMXCsd Ha ONUCAHUU H
W3YUYECHUM CIyYalHBIX SIBJICHUM C TIOMOIIBIO HEMpephIBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHHE YEISIETCS M0Ka3aTeIbHOMY U HOPMAJIbHOMY PaclpeaesICHUSIM.

B ydeOHOM Kypce mpelycMaTpHBAETCs O3HAKOMUTEIBHOE H3Y4YEHHE CBSI3U
MEXIy CIy4YallHbIMH BEJIMYMHAMU W OIKUCAHUE ITOM CBA3M C IOMOIIBIO
Kod(duIieHTa KOppelsiiud M €ro BbIOOPOYHOIO aHajgora. OTHU HJIEMEHTHI
coJiepKaHUs Pa3BUBAIOT TeMY «/lnarpamMmbl pacceuBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHHsA, ¥ BO MHOTOM OIMPAIOTCS Ha CBEACHUS M3
KYypCOB alreOpbl U T€OMETPHH.

Emé oauH dleMEHT  coJepXkKaHusd, KOTOpPbIA  Mpeajaraercsi  Ha
03HAKOMUTEIBHOM YpPOBHE — TMOCIEAOBATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYIAIONIUX B €IUHUIYY BpeMeHU. O3HAaKOMJIGHHUE C pacipeacieHueM
BEPOSITHOCTEH KOJMYECTBA TAaKWX COOBITUHA HOCUT pPa3BUBAIONINN XapakTep H
SBJISIETCS] AKTYaJbHBIM JUIsl OyIyHuX aOUTypHUEHTOB, MOCTYIAIOIIUX HA yueOHBIE
CHEIUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAayKaMH, IICUXOJOTHEH U
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «BepoATHOCTP W CTaTUCTUKa» Ha
yrayoeHHoM ypoBHE oTBoautTcs 68 uacoB: B 10 kimacce — 34 uvaca (1 dac B
Henento), B 11 kinacce — 34 gaca (1 yac B Heelo).



COJEPXAHME OBYUYEHUA
10 KITIACC

I'pad, cBs3ubiif rpad, myTu B rpade: nukibl U 1nenu. CteneHs (BaJICHTHOCTH)
BepinHbl. ['padbr Ha miockocTu. [lepeBbs.

Crny4aifHple SKCTIEPUMEHTHI (OTIBITHI) U CITyYalHbIE COOBITHSA. DIEeMEHTapHbIE
coObITust (Mcxonbl). BeposTHOCTH citydailHOro coObITHs. Biu30cTh 4acToThl U
BEpOSITHOCTH  coObITHM.  CiydaifHble  ONBITBI € PAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu HaJ, COOBITUSIMU: TIEpeceueHne, 00beTUHEHNE, TPOTUBOIIOIOKHEIE
coObrTus. Jluarpammel Ditnepa. @opMyiia COKEHHs] BEPOITHOCTEH.

YcnoBHasE BEPOSATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo ciiydanHOro
skcriepumenTa. Gopmyiia nonHou BeposarHocTu. Dopmyia baiieca. HezaBucumeie
COOBITHSI.

bunaphblil ciiyyaliHblil ONBIT (MCTIBITAHKE), YCIIEX M Heynada. HezaBucumeble
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 MepBoro ycrnexa. IlepectaHoBku
u dakropuan. Yucno coueranmit. TpeyroapHuk Ilackams. ®opmyna OuHOMA
Hprorona.

Cepuss He3zaBUCHMMBIX HcnblTaHuid bepHymnu. CiydailHelid  BbIOOp W3
KOHEYHOU COBOKYITHOCTH.

Cnyvaiinas BenunuunHa. Pacnpenenenne  BeposiTHOcTed.  Jmarpamma
pacnpeaenenus. Onepaiuu HaJ CIydYallHbIMUA BelMurMHamMu. buHapHas ciyvyaiiHas
BennunHaA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUUECKOE U
OMHOMHAJIBHOE.

CoBmecTHOE pacnpeelieHHe [BYX CilydallHbIX BenuuyuH. HeszaBucumbie
ClIy4dailHble BEJIIMYMHbL.MAaTeMaTUYECKOEe OXUAAHUE CIYyYallHOW BEJIIMYHHBI
(pacnpenenenusi). Ilpumepsl  NPUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUJAAHUS
(cTpaxoBaHMe, JoTepes). MaremMaTH4ecKOoe OXHUAAHHE OWHApPHOW CiaydalHON
BEJIMYMHBI. MaTeMaThuueckoe OXKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIWYUH.
MaremaTtuueckoe OKHJIAHHE F€OMETPUYECKOTO u OMHOMUAIILHOTO
pacIpeecHUM.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YallHOM  BEJIMYUHBI
(pactipenenenus). Jlucriepcust OuHApHOU CIydailHON BeMWYWHBI. MaTeMaTHIeCKOe
O0XXUJAHHWE TMPOU3BEACHUA M JHUCHEPCHUs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcus MW CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KUIIACC



HepasenctBo YeObiméBa. Teopema UeOwiméBa. Teopema bepnymiu. 3akon
Oonplx  uucesl.  BpIOOpouHBIi  MeTOon — ucchenoBaHuil.  BwriOopouHble
xapakTepucTuku. OUEeHUBaHUE BEPOSITHOCTU COOBITHSI MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npoCTENIINX THUIIOTE3 C MIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepriBuble ciyualinble BenuuuHbl. [Ipumeppl. @yHKIMSA IUIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOEe pachpelneneHne UM €ro CBOMCTBA.
3agaun, NPUBOASIIME K TOKA3aTEILHOMY PACIPEAECICHUIO. 3a/1auu, IPUBOISIINE K
HOPMaJIbHOMY pacrpeneneHuro. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
MIOKA3aTeIbHOTO pacipeaeneHus, PyHKIUS MIOTHOCTH BEPOSATHOCTH HOPMAITLHOTO
pacnpeneneHus. OyHKIUs MJIOTHOCTH U CBOMCTBAa HOPMAJIBHOT'O PACIIPEACIICHMUS.

[locnenoBarenbHOCT  OJAMHOYHBIX  HE3aBUCHUMBIX  COObITHMH. 3amauu,
IpUBOJALIME K pacnpenenennto [lyaccona.

KoBapuanmst nByx ciywaitneix BenuuuH. Kosddunment nuneinoit
koppensiiud. CoBMeCTHbIE  HAOMIOACHUS  JIBYX BEIWYWH. BbIOOpOUHBIN
kodhduirenT koppessiuu. Paznuure Mexy JMHEWHOW CBA3BI0O U MPUYHMHHO-
CJIEZICTBEHHOM CBA3bI0. JIMHEHas perpeccusi, METOI HAaUMEHBIINUX KBAIPaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJYBJIEHHBIH YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJ/IBTATDBI

1) rpa:ka1aHCKOTr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEICTABICHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TPaXKTaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYTroe), yMEHHue
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJIECHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KEHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, peUIeHUH, paccy AeHU, BOCIPUUMYHUBOCTD
K MaTEeMaTUYECKUM acClEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEcax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOIr0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasiuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEW KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COLIMAJIbHO-YKOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOIHON U COLMAIIBHOMN
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPpobJieM, OpUeHTAIUs
HAa TPUMEHECHHE MaTEMAaTHYECKUX 3HAHUM IS pelieHus 3agady B 00JacTu
OKpYXaroUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH WX BO3MOXHBIX
MTOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAesITeNbHOCTH, ITAamloB €€
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

BBUSIBISITh U XAapAKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYJIHPOBATH
OTIpe/ieNICHUs TOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBILITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUAX U YTBEPXKACHUAX, MpeularaTb KPUTCPUHU AJIs
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBO/IbI;

BBIOMpATh CcMocod pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEILIEHHUs, BbIOMpaTh Hauboliee MOAXOAAIMK ¢ y4éToM
CaMOCTOATEIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHU, Tpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yJbTaTaMm
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTATh
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c uHpopmanueii:

BBISIBIISITH JAeUIIUTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3HPOBAaTh M HWHTEPIPETUPOBATh WH(DOPMALMIO pPA3NUYHBIX BUIOB U
dbopM IpeaCcTaBICHNUS,

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0J/i¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, peIIaeMOM 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha TIOHMCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMM JPYTHX YYaCTHUKOB
Jyajnora, oOHapyXKUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aui, BEIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH NHTEJJIEKT:

BJAJCTh  HABBIKAMH  TIO3HABATENBbHON  pediieKCUd  KaK  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPENBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pelmeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
NESTENHLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisiTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYX AaTh IMPOIECC W Pe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» M  HHBIE), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU UWIEHAMHU KOMAaH[bI, OIICHUBATH
KauyecTBO CBOET0 BKJaJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyYUTCS:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: Tpad, TuIocKHil Tpad, CBA3HBINA Tpad,
nyTh B rpade, lenb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, ACPEBO CIYyYalHOTO
AKCIIEPUMEHTA;

CBOOOJHO OINEpUPOBATH MOHITUSMU: CIIyYalHBIA HSKCIEPUMEHT (OIBIT),
Cly4ailHO€ COOBITHE, PJIEMEHTAPHOE ClIydyallHOEe COOBITHE (JIEMEHTAPHBINA UCXOM)
CIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHe, OOBEIUHEHUE JaHHBIX
COOBITHUM, COOBITHE, MPOTHUBOMOJIOKHOE JIAHHOMY, HCIIOIb30BaTh JUArpaMMbl
Diinepa, KOOPAUHATHYIO TIPSMYIO JJI PEIICHHs 3a/1a4, MOJIb30BaThCs (POPMYIIOn
CJIOYKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;



ONEPUPOBATh  MOHATHUIMU: YCIOBHAs  BEPOATHOCTb,  YMHOYKEHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOLIBIO MpaBUjia YMHOXXEHHS, [epeBa
CIIy4ailHOTO OMbITa, HCMHOJb30BaTh (OPMYIy MOJHOM BEPOSATHOCTH, (HOPMYILY
baiieca nipu pemieHun 3aa4, onpeaessITh He3aBUCUMOCTh COOBITHI TI0 hopMyJie U
110 OpraHU3aluU CIyYaitHOTO HKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWMHATOpHBIE (OPMYJbl JJisi MEPEUUCICHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpPUPOBATh IMOHATUSAMHU: OWHAPHBIA  CIIYYaWHBIA  ONBIT
(ucripiTaHue), yCclex W HeyJlaya, He3aBUCHMbIE HCIIBITaHUS, CepUsl HCIbITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCHBITAHUWA 10 MEPBOrO YycClexa, B
CepuU UCHbITaHUM BepHyiud, B OMbITE, CBA3aHHOM CO CIy4YaillHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: CIydaliHas BEJMYMHA, paclpelesieHue
BEPOSITHOCTEW, JAMarpamMma pacrpejesieHusl, OuHapHas cllydailHas BeJIMYWHa,
reOMETpUYECKOe, ONHOMHUAIILHOE PACTIPEIEIICHHUE;

ONEPUPOBATh TMOHATUSMH: COBMECTHOE PACHPENEICHHE IBYX CIIy4anHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PACHpEeleNICHUs IByX CIIy4alHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXXI0M BEIUYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYalHbIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOIO OKUIAHUS CIy4YallHOW BEJIMYMHBI (pacupeneiaeHus1), IPUMEHSITh
CBOMCTBA MATEMAaTHYECKOIrO OXXHUJIAHUSA NPU PELUICHUWM 3aJa4, BBIYUCIATH
MaTEeMaTUYECKOe 0KHIaHe OMHOMUAIILHOTO U T€OMETPUUECKOT0 paclpe/eieHu;
CBOOOJTHO OIEpUPOBATh TMOHIATHUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIy4YallHOW BEJIMYMHBI, ITPUMEHITh CBOMCTBA JIHMCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pactipeiesieHHs) MPU PELIEHUU 3a/1ad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIIBHOTO pacIpe/leIeHHH.

K xonmy 11 kjacca oOyyaromuiics HayqUTCs:

BBIYKCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTHKN TE€HEPATbHOM COBOKYHMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaMm. OLEHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHINNE
CTaTUCTUYECKUE TUITOTE3BI, NIOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUSAMY,

NPUBOAUTh  TNPUMEPHl  3aJad, MPUBOJAIIMX K  IMOKa3aTeJIbHOMY
pacrpeneneHno, 3ajxad, IMPUBOJAIIMX K HOPMAJIBHOMY  pacCIpelelCHHUIO.
OnepupoBarh MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpezenenus, GyHKUUS MTIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO pacIpeieeHus,
(GyHKIMS TJIOTHOCTH W CBOMCTBA HOPMAJIBHOTO PACIPEICICHUS; ONPEICISTh
KO3 PUIIMEHT TMHEHHON KOPPENSIUU, BBIOOPOUHBIN KOA(P(UIIUEHT KOPPEIIALIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
I{esieBbIE OPUEHTHUPBI PE3YJIBTATOB BOCIIUTAHUS HA YPOKAaX MATEMATHUKH.

I'paxxnanckoe BocnuTaHue:

- IPOSIBIISIOIINM YBaXKEHUE K TOCYIapCTBEHHBIM cUMBoOJaM Poccun, npa3aHukam;

- MPUHUMAIONIINI yJacTue B JKM3HM Kjacca, o0rieo0pa3oBaTeIbHON OpraHu3aluu, B
TOM YHCJIE CAMOYNPABJICHUH, OPUEHTUPOBAHHBIM HA YYaCTUE B COLUAIIBHO 3HAUYMMOU
JNEATEITbHOCTH.

[TatproTnyeckoe BOCIMTAaHUE:

- CO3HAIOIIUI CBOK HAL[MOHAJIbHYIO, STHUYECKYIO IPUHANIEKHOCTD, JIFOOAIUN CBOU
HapoJ, €ro TPAJAHULINH, KYIbTYpY;

- 3HAIOIMKA W YBaXarolUW NOCTWKEHUSA Hameh Pomaunel — Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, OOEBbIE MTOJABUTH U TPYAOBbIE JOCTUKEHUS, TEPOEB
Y 3aIIUTHUKOB OTEYECTBA B MPOULIOM U COBPEMEHHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

- BBIPAKAIOIIUN TOTOBHOCTh OLICHUBATh CBOE MOBEIEHUE U MOCTYIKH, MIOBEJACHUE U
NOCTYNKHA JAPYrUX JIOJIEM C TMO3UUUKA TPAAUIMOHHBIX POCCHUMCKUX TYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN U HOPM C YYE€TOM OCO3HAHMS MOCJIEACTBUN MOCTYIKOB;
- BBIP@YKAIONIMI HENPUSATUE aHTUT'YMAHHBIX M ACOLMAIbHBIX MOCTYIKOB, [TOBEICHMUS,
OPOTUBOPEYAIINX TPAJULIMOHHBIM B Poccum QyXOBHO-HPABCTBEHHBIM HOpPMaM M
LEHHOCTSM;

- CO3HAIONIUU COOTHOIIEHWE CBOOOJBI U OTBETCTBEHHOCTH JIMYHOCTH B YCIOBHSX
WHJIMBUIYaJIbHOTO U OOIIECTBEHHOTO TPOCTPAHCTBRA;

- TPOSBISIONIMN HHTEPEC K UTCHUIO, K POJAHOMY S3bIKY, PYCCKOMY S3BIKY U
JUTEPATYype KaK YaCTU JYXOBHOM KYyJbTYpbl CBOETO HApPO/1a, POCCUIUCKOro 00IIeCTBa.

CTEeTHYECKOE BOCIIMTAHUE:

- MIPOSIBIIAIONIUN 3MOIIMOHAIBHO-UYYBCTBEHHYIO BOCIIPUUMYUBOCTh K Pa3HbIM BHIaM
UCKYCCTBA, TPAJUIIMSAM W TBOPUYECTBY CBOETO U JPYIMX HAPOJOB, MOHMMAHUE HUX
BIIMSIHUS Ha IIOBEJICHUE JIIOJIEN;

- OpHUCHTHUPOBAHHBI Ha CAMOBBIPpAKEHHME B pa3HbIX BHJAX HCKYCCTBa, B
XyJA0KECTBEHHOM TBOPUYECTBE.

®dusnueckoe BOCHHUTAHHUE, (OPMUPOBAHUE KYJIbTYPbl 3J0POBbS M 3MOIMOHAIBHOIO
0JIaromoTy4dus:

- MOHUMAIOMIMKA HEHHOCTh KU3HU, 3/J0pOBbS W OE30MaCHOCTH, 3HAYCHHE JMYHBIX
YCWIMA B COXpPaHEHUM 3J0POBbS, 3HAIOIMHA M  COOMIONAIOIIMIA  IpaBuiIa
6e30macHOCTH, 6€30MaCHOTO MOBEICHUS, B TOM YHCJIe B MH(POPMAIIMOHHOU Cpeie;

- BBIp@XAIOIIMKA YCTAaHOBKY Ha 3J0pPOBBIM 00pa3 Xu3HH (340POBOE MHUTAHHE,
COOJNIO/ICHNE TUTMEHUYECKUX TMpaBUjl, COATAaHCUPOBAHHBIA pEXUM 3aHATUUH H
OTJIbIXAa, PETYISAPHYIO (PU3NUYECKYIO AKTUBHOCTB);



- TOpOSBISIOIIMI HENPUATHE BPEAHbIX NPUBBIYEK (KypeHMs, YNOTpeOIeHus
QJIKOTOJIsl, HApKOTUKOB, MUTPOBOM M HMHBIX ()OPM 3aBUCUMOCTEN), MOHHUMAaHHE HX
HOCTIeACTBUM, Bpena A (PU3HMUECKOTr0 U IICUXUYECKOTO 3/10POBbS.

TpynoBoe BocIUTaHHUE:

- YBaXamOUIMl TpyZd, peE3yJbTaTbl CBOEro TpyAa, TpyAa APYIHX JIHOJEH;
OPOSIBISIONINI  MHTEpEeC K MPAKTHUYECKOMY H3yUeHHUIO mpodeccuii U Tpyaa
Pa3IMYHOrO poja, B TOM YHCIIE HA OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAHUII;

- CO3HAIOUIMI Ba)XXHOCTb TPYAOJIIOOUs, OOydeHHUs TpPyJy, HAKOIUIEHHS HAaBBIKOB
TPYJOBOM NEATEABHOCTH Ha MPOTSHKEHUM KU3HM ISl yCHEIHON NpodecCuOHaIbHOM
caMopeanu3alii B pOCCUHUCKOM OOILIECTBE;

- YYacTBYIOUIMH B pEIICHUH MPAKTUUYECKUX TPYAOBBIX Jiel, 3a7ady (B CEMbeE,
0011e00pa3oBaTeIbHON OpraHU3allui, CBOEH MECTHOCTH) TEXHOJOTUYECKON H
COLIMAJIbHOW  HAINpPaBIEHHOCTH, CIOCOOHBIM HWHUIMHMPOBAaTh, IUIAHUPOBATH U
CaMOCTOATEIIBHO BBINOJIHATH TAKOIO POJia AEATEIbHOCTS;

- BbIp@XaloIMi TOTOBHOCTh K OCO3HAHHOMY BBIOODY M  IIOCTPOEHHUIO
MH/IMBUIyaJIbHOM TpaeKTOpUU 00pa30BaHUS U )KU3HEHHBIX MJIAHOB C YYETOM JIMUHBIX
U O0I1I€CTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

DKOIOrI4eCcKOe BOCIIUTAHHE:

- CO3HAIOUIUN CBOIO OTBETCTBEHHOCTh KaK I'Pa)KJaHWHA U MOTPEOUTENST B YCIOBUSIX
B3aMMOCBSI3H IPUPOJHOM, TEXHOJIOTUYECKON U COLIMATIBHOM CPEN;

- BBIPAXAIOWIMKA AKTUBHOE HENPUATUE JACUCTBUM, NPUHOCAIIMX BpEI IPUPOJE;
OPUEHTUPOBAHHBIM HA MPUMEHECHHUE 3HAHUM €CTECTBEHHBIX M COIMAIIBHBIX HAYK JJIA
pelieHus 3ajad B 00JIaCTH OXpaHbl MPUPOJIbI, MJIAHUPOBAHUS CBOMX IMOCTYIKOB U
OLICHKHU UX BO3MOHBIX IMOCJIEACTBUN JJIs1 OKPYKAKOLIEH CPEIBI.

L{eHHOCTHh HAyYHOTO MTO3HAHUS:

- Pa3BHUBAIOIINIA HABBIKM UCTIOJIB30BAHUS PA3IMYHBIX CPECTB MTO3HAHUS, HAKOTUICHUS
3HaHUA O MUpe (SA3bIKOBasi, YUTATEIbCKAas KyJIbTypa, JCSATCILHOCTh B
uH(GOPMAITMOHHOH, ITU(GPOBOI cpeie);

- JIEMOHCTPHUPYIONIMA HABBIKA HAOJIOJICHUH, HAKOIUICHHS (DAKTOB, OCMBICICHHS
ONbITA B  CCTECTBCHHO-HAYYHOM H TYMaHUTapHOW  0OJacTsIX  IO3HAHHS,
UCCIIEIOBATEILCKOM NESITETLHOCTH

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE

HaumenoBanmue

Ne (uugposbie)
pa3nesioB U TeM KonTposbubie | IlpakTuueckue

n/n Bcero o0pa3oBaTejibHbIE
NporpamMMbl padoThI padoThI

pecypchl

1 DNEeMEHTHI TEOPUH 3




rpa¢oB

Crnyuaiinble
OTIBITHI, CITy4aifHbIE
2 CcOOBITHS U
BEPOSTHOCTH
CcOOBITHH

Onepanuu Haj
MHOKECTBAMH U
COOBITHUSIMH.
CnoxxeHue u
YMHOKEHUE
BEPOSTHOCTEM.
YcaoBHas
BEPOSITHOCTb.
He3aBucumeie
COOBITHS

DIJIEMEHTHI
KOMOWHATOPHUKHU

Cepun
IIOCJIETOBATEIIBHBIX
HCITBITAHHM.
HcneiTanns
bepnysu.
Cry4aitHbIii BBIOOD
13 KOHECYHOM
COBOKYITHOCTH

Cityyaiinbie
6 BEJIMYUHBI U

pacupeaciCHuA

14

OBILEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

34




11 KITACC

Kosun4yecTBo yacos DIeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u Kountpoan IIpakTHuec (uudposBbie)
n/m | TeM NPpOrpamMMbl Bcero HbI€ KM€ o0pa3oBaTe/bH
padoThI padoThI ble pecypcsl
1 3aKoH OOJBIINX YHCET 5
) DJIEMEHTBI MaTEMaTUYECKON 6
CTaTUCTUKH
HenpepsiBHbIE C1y4daliHbIe
3 BEJIMUMHBI (pacrpeaeneHus), 4
MIOKa3aTeJIbHOE U
HOPMAaJIbHOE paclpeeieHus
4 Pacnpenenenue Ilyaccona 2
5 CBs3b MEXTY CITy4allHBIMU 6
BEJIMYMHAMU
6 O6o0mmenue u ) 1 |
cHUCTeMaTH3aIus 3HAaHUI

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KJIACC
Kona .
IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NMPoBePSIeMOro .
00pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHEro o01ero 06pa3oBaHusA
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 Yutath ¥ CTPOUTH TAOJIHUIIBI M THArPAMMBI
60 OnepupoBaTh  TOHATHSAMH:  CpeqHee  apuMeTHUecKoe, MeIAHuaHa,
' HanOoJibllIee, HAUMEHbIIIEE 3HAUYCHUE, Pa3Max MAaCCHUBA YHCIIOBBIX JAHHBIX
OnepupoBaTh MOHITHSIMH: CIyYalHBIA SKCIIEPUMEHT (OMBIT) U CIy4aiiHOe
coObITHE, >IEeMEHTapHOe COOBITHE (PIEMEHTAPHBIM HCXOM) CIIy4ailHOTO
6.3 OMNbITa; HAXOJUThb BEPOSITHOCTU B OMNbITAX C PABHOBO3MOXXHBIMU
CITy9aifHBIMU COOBITUSIMH, HAXOJUTh H CPAaBHUBATH BEPOSITHOCTH COOBITUH B
M3YUYEHHBIX CITyYalHbBIX KCIIEPUMEHTAaX
Haxogute u QopmynupoBaTh COOBITHS: TepecedyeHne U OoObeAMHEHHE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE TAaHHOMY COOBITHIO;
’ NOJIB30BATHCS AUarpaMMaMu Difiepa U GOpMyIIOi CIIOKEHHs BEpOSITHOCTEH
MIpU PEIIeHUH 3a/1a4
6.5 OnepupoBaTh MOHITUSIMH: YCIOBHAS BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;




HaxXoAuTh BCPOATHOCTH C IMOMOLIBIO IIpaBUJIa YMHOXCHHA, C ITOMOIIBIO
JlepeBa CIIy4alHOTrO OIbITA

6.6 [TpuMeHsITh KOMOMHATOPHOE TIPABHIIO YMHOKEHUS TIPU PEIICHUH 3a71a4
OrnepupoBaTh TOHITHSIMU: WCIIBITAHWE, HE3aBUCUMBIC HCIBITAHUS, CEPUS
6.7 WCTIBITAaHUH, YCIIeX W HeyJ/aya; HaXOJUTh BEPOSTHOCTH COOBITHA B CEpUH
’ HE3aBHCUMBIX HCIBITAHUN 7O TEPBOr0 yclexa, HaXOAUTh BEPOSITHOCTH
coOBITHIi B cepHUH UCTIBITaHUN bepHym
6.8 OnepupoBaTh  TMOHATHUSMH:  CiIydaliHas  BEJIMYMHA,  paCIpEACIICHHE
’ BEPOATHOCTEH, IMarpaMma pacrpeaeieHus
11 KJIACC
Kon N
IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
MPOBEPAEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero oopa3oBanmsi
pe3yJabrarta
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSATHOCTH  3HAYEHHUH  CIy4allHOM  BEJIMYMHBINO
' pacnpenesieHUIO WK € MOMOIIBIO AUarpamMmm
OnepupoBaTh TOHATHEM MAaTEMaTHYECKOTO  OXHUIAHUS, MPUBOAUTH
59 MpUMEPBI TOTO, KaK MPUMEHSIETCS MAaTEMAaTUYECKOE OXKUIAHUE CIIydailHOU
' BEJIMYMHBI, HAXOJAWTb MaTEMAaTUYECKOE OXKHUJAHUE 10 JaHHOMY
pacIpeieICHHIO
53 Nmethb npeacTaBiaeHue o 3aKOHE OOJIBIITUX YHCET
5.4 NmeTp peacTaBiieHUE 0 HOPMAJIBHOM PACIIPEACICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBieHue NaHHBIX C MOMOIIBI0 Ta0nuil U auarpamMMm. CpeaHee apudmMeTHdecKoe,
MeraHa, HauOoJblllee U HAUMEHbIIee 3HAYCHHSI, pa3Max, JAUCIEPCH U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

Cry4aiftHble SKCIIEPUMEHTHI (OTIBITHI) M CITy4alHbIe COOBITHS. DIIEMEHTApHBIE COOBITHS
(ucxompl). BeposTHOCTH city4allHOTO COOBITHS. BIM30CTh YacTOTHIM BEPOSTHOCTH
coObiTuii. Ciy4aifHblE OMBITHI C PAaBHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITUSMHU.
BeposTHOCTH COOBITHII B ONBITAXC PABHOBO3MOXKHBIMU 2JIEMEHTAPHBIMH COOBITHUSIMU

6.3

Onepanu  HajJ COOBITHSIMHU: TIepecedeHUe, OOBEAMHEHUE, TMPOTHUBOIMOJIOKHBIC
coObITus. Jlnarpammel Diinepa. opmysia CI0KEHUS BEPOSATHOCTEMN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Clly4ailHOro
skcriepuMenTa. @opmyra moHoH BeposTHOCTH. He3aBuCHMEBIE COOBITHS

6.5

KomOunaropaoe mpaBuno ymHoxeHus. IlepectaHoBku u dakrtopuan. Ywucio
coueranuil. Tpeyronsuuk Ilackans. @opmysna 6uaoma Herotona

6.6

bunapHblil ciy4aiiHbIl ONBIT (MCHbITaHUE), ycrnex U Heyaada. HesaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX MCIBITAHUM 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITAaHUN bepHymm

6.7

Cnyuvaitnas BenuuuHa. Pacnpenenenue BeposiTHocTel. J[marpamma pacripeiesieHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KITIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBple XapaKTEPUCTUKU CIIyYaWHbBIX BEJIMYMH: MAaTEMaTUYECKOE OXUIAHUE,
JIUCTIEPCUSl U CTAHIAPTHOE OTKIOHEHHWE. [IpuMepbl mpUMEHEHUsT MATEMATUYECKOTO
O0XUJAHWs, B TOM YHCIIE B 3aJayax W3 INOBCEIHEBHOM >XHU3HU. MaTeMaTthudeckoe
OXHMJIaHWEe OWHAPHOW CIy4yalHON BENIMYMHBI. MaTeMaTH4ecKoe OXXHIaHHE CyMMBI
CIIy4YalHbIX BEIMYMH. MaTemMaTH4ecKoe 0KMIaHUE U JUCIIEPCUS TEOMETPUYECKOTO U
OMHOMUAIIBHOTO pacIipeieIeHH
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3aKoH OOJNBIIMX YHCENT M €ro pojib B HayKe, Mpupoae u odimiecTBe. BrIOOpOUHBIIA
METOJ MCCIEI0BAHUN
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HpI/IMepBI HCIIPCPBIBHBIX Cﬂy’lal\/’IHHX BCJIMYMH. ITonsiTue 0 IIJIOTHOCTHU




pacnpezeneHus. 3aaauu, NpUBOIALINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJbHOM pacrpeeieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUSA K NMPeIMETHBIM Pe3yJIbTATaAM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOIH 00pa30oBaTeJbHOI MPOrpaMMBbl CpeJHero o01ero
TpeOoBaHusl o0pa3oBaHusi

Bnanenne MeTomamMm OKa3aTENbCTB, AITOPUTMAMU pEIICHHS 3a/1ad;
yMeHue (GopMyJIHpOBaTH W ONEPUPOBATH MOHATHAMH: ONpEICTICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIUPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHMYeCKOW WHIYKLUY;
IIPOBOANTH JOKa3aTeIbHbIE PACCYXKICHHS MPH PEIICHNH 337134, OLICHUBATh
1 JOTMYECKYI0  IPaBWIBHOCTh  PACCYXIEHHUH; yMEHHME OIepHpOBATH
MOHATHAMHU: MHOXXECTBO, ITOJMHOXKECTBO, OIEPAIlMM HAaJ MHOXXECTBAMH;
YMEHUE UCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — uis
OIIMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M IIPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 33]1aBaTh
U OINHUCHIBATh Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIONB30BaTh Tpadbl Mpu

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHIATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C MENbIM MoKa3aTeleM, KOPeHb HAaTypalbHOUM CTENEHH, CTEIEeHb C
palliOHAJIBHBIM II0Ka3aTeCJICM, CTCIICHb C HCﬁCTBHTGJ’IBHBIM IIOKa3aTeJIeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK I0 MOJIYJIIO, PAalMOHAIBHOE YHCIO, HPPANUOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YUCCJI; YMCHHUEC HUCII0Jb30BaTh NPU3HAKU JCIIMMOCTH, HauMEHbIITNN 06HII/II71
JenuTeNh W HauMeHblee oOmiee KpaTHOe, anroputMm EBkiauaa mpu
peICHUHU 3a4a4, 3HAKOMCTBO C pa3JIMYHbBIMU MO3UIUOHHBIMH CUCTECMaMU
CUMCTICHUS; YMEHUE BHITIOTHATH BBIUYMCIICHUE 3HAYEHUI 1 peoOpa3oBaHus
BBIpQXXCHUI CO CTENEHsSMU W Jiorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMOHANBHBIX ~ BBIPAKEHUI; yMEHUE  ONEPUPOBATh  MOHSATHIMU:

IOCICO0BAaTCIIbHOCTD, apI/I(bMCTI/I‘IGCKaSI mnmporpeccusda, reoMETpUICCKasd




nporpeccus, OECKOHEYHO YyObIBalolas TIE€OMETPUYECKas MpPOrPeccHs;
yYMEHUE 3a/1aBaTh I1OCJIE€OBAaTEIbHOCTH, B TOM YHCJIE€ C IIOMOIIbIO
PEKYpPpPEHTHBIX (OpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIO0, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hclia, ¢opmMa  3amucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUIOHOMETpUYECKass M aireOpauyeckas); yMeTh
MIPOU3BOJUTh APUPMETHUUECKUE JIEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOJIB30BAaHUS KOMITJIEKCHBIX YHUCEN; ONEepHpOBAThH
HNOHATHSIMM:  MaTpuua 2X2  um  3X3, omnpenenuTenb  MaTpPULBL,

FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATHSAMU: palUOHAIbHBIE, UPPALUOHAIbHBIC,
MOKa3aTeJbHbIC, CTENEHHBIE, JOrapU(PMHUECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUsI M HEPABEHCTBA, MX CHUCTEMBI, YMEHHUE ONEPUPOBATH
MOHATUSIMHU: TOXJIECTBO, TOXJIECTBEHHOE INpeoOpa3oBaHKe, ypaBHEHHE,
HEpPAaBEHCTBO, CHCTEMAa YPAaBHEHHWH M HEPABEHCTB, PaBHOCWJIBHOCTH
YpaBHEHHUI, HEPaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETPOM; IPUMEHSAThH
YPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHHUS MaTeMAaTHYECKUX

3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U pealbHOM KU3HH

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, 4YETHOCTh (DYHKIMH,
MEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIee 3HAUYEHUS
(GyHKIMU Ha TPOMEXKYTKE, HemnpepbiBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKIMH, TiepBasi U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUUYECKUN U
¢u3nyeckuif CMBICI TPOU3BOAHOM, MEpPBOOOpa3zHas, ONpeIeIEHHbIN
MHTErpaj; YMEHHE HaxOJUTh aCUMNOTOTHl rpaduka (yHKIHH; yMEHHE
BBIUMUCIISATh  MPOU3BOAHBIE  CYMMBI, IPOU3BEJIEHHUS, YAaCTHOTO U
KOMIO3ULMHU (YHKIMHA, HAXOAUTh ypaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMY; YMEHUE HaXOJWUTh MPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHUE HCIIONb30BaTh MPOU3BOIHYIO JUIl HCCIEAOBaHUA (DYHKIMIA,
HaXOJUTh HauOOJbIIME M HAaUMEHbIIME 3HAUeHUS (QYHKIUN; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJIM3a; OPUMEHATH MPOU3BOAHYIO JJIS HAXOXKACHHUS HAWIy4dIlIEero
pelleHrs B MPHUKJIAAHBIX, B TOM YHUCJIE COLIMAJIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIMIBIO




HHTCrpaia, NpUuBOAWUTL HNPUMEPbBI MATEMATUUYCCKOIO MOACIMPOBAHUA C

noMouipio AuddepeHrnanbHbIX YpaBHEHHMA

YMeHne onepupoBaTh NOHATHAMU: Tpaduk GyHKIUHU, oOpaTHAs QyHKIINS,
KOMMO3uLusl (PyHKIUH, NuHEHHAas (QYHKIMSA, KBaapaTudHas (QYHKIHA,
pauMoHanbpHast (QYHKLUUSA, CTeNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmuueckas (QyHKIMH; YMEHUE CTPOUTh TIpapUKd H3YUYCHHBIX
¢GbyHKUMHA,  BBINOJHATH  mpeoOpasoBanust  rpadukoB  (GyHKUUH,
UCIOJIb30BaTh TpaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad U3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCIOJIb30BaTh CBOWCTBA U TpaduKu (YHKUMH JUIS pEelIeHHUs ypaBHEHHIA,
HEpaBEHCTB M 3a/Jad C M[apaMeTpaMu; H300pakaTh Ha KOOPJMHATHOH

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaudl pPa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJOTH, 3aa4d U3 OOJNACTH yMpaBICHUs JUYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTAaBJIATH BBIPAXKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMbI MO YCJIOBUIO 3aJlayd, HUCCJIENIOBATh MOJYyYEHHOE pEUIeHUuE u
OIICHUBATh TMPABAONOJAO0HOCTh PE3YIHTATOB, YMEHUE MOJCIUPOBATH
peaNbHbIE CHUTYyalldd Ha SI3bIKE MaTEMaTHKH; COCTABISTH BBIPAKCHHS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCHOJIb30BAaHUEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJblllee U HaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIepCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE H3BJIEKaTb, WHTEPIPETHUPOBATH
nH(pOpMaIIMIO, MPEACTABICHHYIO B TaOMUIaX, Ha Auarpammax, rpadukax,
OTPaXKAOIIYI0 CBOWCTBA peaibHbIX IMPOLECCOB U SBJIEHUI; MPEICTaBIATh
uH(pOpMAILIMI0O € TOMOIIBI0 TabmUIl W JAMarpaMM; HCCIEeI0BaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C TMPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpaduecKu UCCIeq0BaTh COBMECTHBIC

Ha0JII0/IEHUS C IOMOILBIO JUarpaMM pacCceuBaHuUs U JINHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHAMH: CIyYalHBIA OIBIT U CIy4ailHOE

C06BITI/IC, BCPOATHOCTD CJ'Iy‘IEIfIHOFO CO6BITI/IH; YMCHHUC  BbIYUCIIATDH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(GOpMyINBI CHOXEHUS W YMHOXXEHHUS BEpPOSTHOCTEH, (OpMyly TMOJHOMN
BEpOSATHOCTH, Gopmyiny bepHymin, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTU peajbHBIX COOBITHIL; yMEHHE OIEepPHUPOBATh
NOHATUSAMM: CllydaiiHas BEJIMYMHA, pPAaCIpPEIENICHUE BEpPOSTHOCTEH,
MaTE€MaTUYeCKOE OXKHMJIaHWe, IUCHEPCUs M CTAHJAPTHOE OTKIOHEHUE
CllydalHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss MW  IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTEeIbHOTO U HOPMAJIBLHOTO PACHIPEEICHUIN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PacIpeleleHUi Ul peleHus 3aady;
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHCEJ, METOJbI BHIOOPOUHBIX
HCCIEOBAaHUN; YyMEHHE IIPUBOJUTH IIPUMEPBl IPOSBICHHUS 3aKOHA
0OJIBIIUX YHUCENl B TMPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHUE
ONEPUPOBATh MOHATUAMU: COUYETAHUE, IEPECTAHOBKA, YUCIO COYETAHMM,
YHUCIIO  TEepecTaHoBOK; OuHOM  HplOTOHA; yMmMeHHE  NpPUMEHSTH
KOMOMHATOpHBIE (PaKThl U PACCYKIACHHS ISl PELICHUs 3a]a4; OICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHIl; COCTABIATH BEPOSTHOCTHYIO MOJEb U

MHTEPIPETUPOBATH ITOIYUYEHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSMHU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, BEIMYMHA YIJIa, IJIOCKUI yroJi, IByTpaHHbIN
yroJl, TPEXTPaHHBIM YIroj, CKpPELUBAIOLIUECS NPSMbIE, apauieIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, yroyil MeXIy MNpsSMbIMH,
yroJl MeXay TNpsSAMONM M IJIOCKOCTBIO, Yrojl MEXIy IIOCKOCTSAMH,
paccTosiHie OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAy MPSMBIMH,
paccTossHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONIb30BaTh IPU PELICHUH
3a/a4 U3yuyeHHbIe (AKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYECKHE
MOJIETIM C TOMOUIbI0 TE€OMETPUYECKUX MOHSITHA W BEJIUYUH, pellaTh

CBA3aHHLIC C HUMU MMPAKTHYCCKUC 3aa4Un

10

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (QUTYpPBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUCHHC MHOI'OIpaHHHUKA,
Ky0, mMapaiienenuresl, Mpu3Ma, OUpaMuna, Qurypa U TOBEPXHOCTh
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb cdepsl, MIONIaab
MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoba,
IpsAMOYITOJIBHOTO IMMapalyiCICIMIICaa, HIHUpaMUAbI, IIPU3MBI, LUWJIWHOpPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs KOHyCa U IIWIIMHIpA,

nmapaiiCJibHbIE OCH HWJIW OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromascs cgepbl, LIWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAILEHUsI, UX CEUYCHHsI, B TOM YHUCIIE C IIOMOUIBbIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPHUMEHATH CBOMCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPECTICHHS N3y4aeMbIX (DUTYP, BBIABUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIEOMETPUYECKHX (uryp, 0OOCHOBBIBATH WU
ONpoBepraTh MWX; YMEHHE MPOBOIUTH KiacCHU(PUKAIUIO QUryp 10
pPa3IUYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOJUMBIC JIOMOJHUTEIbHBIC

MTOCTPOCHUS
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YMeHue OonepupoBaTh IMOHSTUSIMH: JBJKEHHE B  IMPOCTPAHCTBE,
napajuieNbHbId MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOpOT, mpeobpa3zoBaHue MoaoOus, NOM00HBIE (UTYPBI;, YMEHUE
pacrio3HaBaTh paBHbIC W MOJOOHBIE (UIYpbl, B TOM YHCJIE B HPHPOJE,
UCKYCCTBE, apXUTEKTYpPE; HCIOIb30BaTh T€OMETPHYCCKHE OTHOLICHUS MTPH
pelIeHny 3aja4; HAXOAWTh T'€OMETPHYECKHE BEIHYHMHBI (IJIMHA, YTOII,
Iomaas, 00bEM) MPH PELICHUH 33]a4d U3 JPYTUX YYEOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HH; YMEHHE BBIYHCISATH TI'C€OMETPHUYCCKUE BEIUYUHEI
(mHa, yroy, mIomanb, O0BEM, IUIOUIAJh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYyJBI ¥ METOJIbI, B TOM YHCJE: IUIONIAJb MMOBEPXHOCTH
UpaMHIBL, TPU3MBL, KOHYCA, IMJIMHApA, Iuiomans chepbl; 00bEM KyOa,
NPSIMOYTOJIFHOTO  TapaJulelieluiieia, MUPaMUIbl, HPU3MBI, LHIHHADA,

KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMmenue OIICpHUPOBATH NOHATUAMU: NPAMOYTOJIbHAA CHCTCMaAa KOOPAWHAT,
BCKTOP, KOOPAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa IO 63.31/Icy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUEC, YIOJI MCKIY
BCKTOpPpAMH; YMCHUC HUCIIOJIB30BATH BeKTopHBIfI n KOOpI[I/IHaTHIJﬁ METOJ

IJId pCIICHUA TCOMCTPHUYCCKUX 3a4a4 1 3aJ1a4 JPpYyTHUX y‘—Ie6HI)IX npeaMETOB
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VYMmenue BI>I6I/IpaTI> HOI[XOI[S[HII/Iﬁ MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHC
SHAYUMOCTU MATEMAaTUKHU B HU3YUCHUU TMPUPOJHBIX H O6H_[CCTBCHHBIX
IpouecCcoB u ﬂBHeHHfI; YMEHUEC PACIIO3HABATHL IMPOABIICHHUEC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJAUTL MMPUMEPBI MATEMATUYICCKUX

OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Yucna 1 BEIYMCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCET

Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIC JApPOOH, IPOIECHTHI,

2 OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypaJbHON CTENIEHU
1.4 Crenens ¢ nensiM nokasareneM. CTENEHb ¢ pallMOHANIbHBIM NoKa3aTesieM. CBOMCTBa
' CTETIEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypaibHbIE JOrapupMbl
JelictBuTtenpHble uucia. ApudpMeTHdyeckue onepauud ¢ JeHCTBUTENbHBIMU
1.7 yrciaamy. [IpuOnarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIICHU
1.8 [IpeoGpa3oBanue BbIpaKeHUIN
1.9 KowmmiekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lemnpie u 1poOHO-paIOHATBHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JorapupMuUyIecKre ypaBHEHHS
2.5 Ilenblie u 1pOOHO-paIIIOHANIbHBIE HEPABEHCTBA
2.6 HppanyroHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHe HEPABEHCTBA
2.8 TpuronomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
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Oynkuus, cnocoOsl 3amaHus ¢yHkuuu. ['paduk ¢ysknum. B3ammbao oOparHbIe

> ¢yukuuu. YétHble 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKIMHI
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
10 [IpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl 1 MUHUMYMBbI (GyHKiuu. HawmbGosbinee u HauMeHblllee 3HauY€HUE
(GYHKIIMN Ha IPOMEKYTKE
313 CrenenHas (yHKOHMS C HaTypajdbHBIM M IIENBIM TIOKa3aTeiaeMmM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpad)uK KOPHS /1-0U CTETIEHU
34 Tpuronomerpryeckue QyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIHH, IX CBOWCTBA U TpapuKu
3.6 Touku paspeiBa. AcumMnToTel rpadukoB ¢(yHkiumid. CpoiicTBa  (DyHKIIHIA,
. HENPEPBIBHBIX HA OTPE3KE
3.7 TlocienoBaTeIbHOCTH, CIOCOOBI 3aJaHHS IOCIEI0OBATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
4 Hayasa maTemaTHueckoro aHaausa
4.1 [TpousBognas ¢pynkiuu. [Ipon3BoaHbIEC AeMEHTAPHBIX (PYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoJblIero 1 HaMMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
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