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HOACHUTEJBHASA 3AIIMCKA

B coBpemMeHHOM IM(PPOBOM MHpE BEpPOATHOCTh W CTATHUCTUKA NPUOOpPETaroT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3pEHHs IPAKTUYECKUX MPHIOKEHHH, TaKk M HMX pojJu B 0Opa3oBaHUM,
HEOO0X0IMMOM KaXXJIOMY 4elIoBeKy. Bo3pacTaer uncio npodeccuii, Ipu OBIaJeHUN KOTOPbIMU Tpedyercs
Xxopomrass 6a30Basi MOATOTOBKA B 00JACTH BEPOSITHOCTH M CTAaTUCTHKH, Takas IMOATOTOBKA BaXKHA IS
IPOAOIKEHUs 00pa30BaHUs U I yCHEIHOW IPOpecCHOHATIbHON Kapbephl.

Kaxplii 4ea0BeK MOCTOSHHO ITPUHUMAET PELICHHs HAa OCHOBE MMEIOIIMXCS Y HErO AAHHBIX. A Ui
00OCHOBAHHOTO TPUHATHS PEIICHUS B YCIOBHSIX HEJOCTaTKa WM M30BITKa MH(OpMAIMM HEOOXOIMMO B
TOM YHCJIE XOPOLIO COPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHUECKOE MBIIIUICHUE.

NmMeHHO 103TOMY OCTPO  BCTala  HEOOXOIUMOCTh  c(OpMHUpOBaTb y  OOydaromuxcs
(GYHKIMOHATIBHYIO T'PaMOTHOCTh, BKJIFOUYAIOIIYIO B CE0s1 B KAU€CTBE HEOThEMJIEMON COCTaBIISIIOIIEH YMEHHE
BOCIIPUHMMATh U KPUTHYECKH aHAIM3MPOBATH MH(OPMAIMIO, MPEACTABICHHYIO B pa3iHyYHBIX (hopmax,
MIOHUMAaTh BEPOSATHOCTHBIM XapaKTep MHOTMX pEaJbHBIX IPOLIECCOB W 3aBUCUMOCTEH, IMPOU3BOJIUTH
IIPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4yeOHOM Kypce C OCHOBHBIMU IpPHUHIUIAMU cOOpa, aHalu3a W NpPeACTaBICHUS
JaHHBIX M3 PA3NIUYHBIX cdep JKU3HM OoOllecTBAa M TOCyJapcTBa Mpuodmaer olyyaroumxes K
O0I1IeCTBEHHBIM MHTEpecaM. 3yueHre 0CHOB KOMOMHATOPUKY pa3BUBAET HABbIKM OpraHu3aluM nepedopa
U NoJcY€Ta Yucila BapMaHTOB, B TOM YHCJIE B NPHUKJIAJHBIX 33Ja4ax. 3HAKOMCTBO C OCHOBAMH TEOpUU
rpadoB co34aéT MaTeMaTHUECKUI GyHAaMEHT 17151 POPMHUPOBAHUS KOMIIETCHIIMK B 001acTH MHPOPMATHKH
U IUQPPOBBIX TEXHONOTUH. [Ipy M3y4eHHWH CTATUCTHKH M BEPOSTHOCTH OOOTALIAIOTCS IPEICTABICHHS
o0yyJaroIuxcs 0 COBPEMEHHOM KapTMHE MHpa M METO/ax ero ucciiefoBaHus, GopMHUpYyeTcs IOHUMaHUE
pOJM CTAaTHUCTUKM KaK HCTOYHHMKA COLMAIBHO 3HAYMMOW HHGOpMALMKM M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOI'O MBILIUICHHUS.

B cooTBeTcTBUM ¢ JaHHBIMU LIEJSIMU B CTPYKType MporpamMmbl yueOHOro kypca «BeposiTHOCTh u
CTaTUCTHKa» OCHOBHOIO 0OIIero oOpa3oBaHMs BBIAEICHBI CIEAYIOUIME COAEP)KaTeIbHO-METOIUUYECKUe
muaun:  «lIpencraBneHne JaHHBIX M ONUCATENIbHAs CTATUCTHKa», «BepoATHOCTBY, «OJIEMEHTHI
KOMOMHaTOpUKu», «BBeaenue B Teoputo rpadoBy.

Copnepxanue nuHuu «IIpencraBieHne JaHHBIX U OMKMCATEIbHAs CTATUCTHKA» CIY>)KUT OCHOBOM JJIst
¢dbopMHpOBaHHS HaBBIKOB pabOThl C HHGpOpMAIMeld: OT YTEHUS M HUHTEepHpeTanuu uHPOopMaluy,
MPEJCTaBICHHOM B TabynIax, Ha [uarpaMMax U rpaukax, 10 coopa, IpeJCcTaBiIeHUs U aHaJN3a JaHHBIX C
UCIOJIb30BAaHUEM CTAaTUCTHUECKUX XapaKTEpUCTHK CPEIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyyaroluecsi ydarcss CUUTBIBATb M HWHTEPIPETHPOBATh JaHHbIE, BBIJBUIATb, APIYMEHTHPOBaTh U
KPUTHKOBaTh MPOCTEUIINE TUMOTE3bl, Pa3MBIIUIATh HaJl (PAKTOpaMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTb, W
OLICHMBATh UX BIIMSHUE HA pACCMATPUBAEMBbIE BETUYMHBI U IIPOLIECCHI.

NHTYyWTHBHOE NpENCTaBIEHHE O CIy4YalHOM W3MEHUYMBOCTH, HMCCIIEJOBAHHWE 3aKOHOMEPHOCTEH M
TEHJCHUMA CTAaHOBHUTCS MOTHUBUPYIOLIEH OCHOBOW [JIi HM3Y4YEHUsS TEOpPUU BEPOSITHOCTEH. boubioe
3HAUEHUE MMEIOT MPAKTUYECKUE 3aJaHMs, B YACTHOCTH OIBITHl C KJIACCHUYECKUMHU BEPOSTHOCTHBIMHU
MO/JIEJISIMH.

[ToHsiTHE BEpOSITHOCTH BBOAMUTCA KaK Mepa MpaBaononodus ciayyaitHoro coobitus. [lpu nzydenun
yueOHOro Kypca oOydaromuecsi 3HaKOMSTCS C MPOCTEMIIMMU METOAAMU BBIUMCICHHSI BEPOSATHOCTEH B
CIIy4allHbIX DJKCIIEpUMEHTaX C pPaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJaMH, BEPOSTHOCTHBIMU
3aKOHaMHM, MO3BOJISIOIMIMMHU CTaBUTh W pelIaTh Oojee CIOoXHble 3a7aud. B yueOHbI Kypc BXOIAT
HavaJIbHbIE MPEICTABICHUS O CIIy4alHbIX BETMYMHAX U UX YHCJIOBBIX XapaKTePUCTHKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISI€TCS 3HAKOMCTBO OOYyYarOIIMXCS C MHOXECTBaMHU U
OCHOBHBIMM OII€pallMsIMU HaJ MHO)KECTBaMHU, PacCMaTPUBAIOTCS NPUMEPHI MPUMEHEHUS A PELICHUS
3ajJa4, a TaK)Ke UCTIOJIb30BAHUS B IPYTUX MaTEMAaTUYECKUX Kypcax U yuyeOHBIX MpeaMeTax.



B 7-9 knaccax usydaeTrcsi y4eOHBIH Kypc «BeposSTHOCThP W CTaTHCTHKAa», B KOTOPBIM BXOAST
pasuensl: «[IpencraBneHne MaHHBIX W ONHMCATENbHAS CTAaTHCTUKa», «BeposTHOCTBY», «DIeMEHTHI
KOMOMHATOPHUKHY, «BBeeHne B TEOPUIO TpagoBy.

Ha uzyuenue yueOHoro Kypca «BeposTHOCT U cTtatucTuKa» oTBoauTca 102 yaca: B 7 kinacce — 34
yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 yac B Henenio), B 9 kitacce — 34 yaca (1 yac B Hez1emno).



COJEP)KAHUE OBYUYEHUA

7 KJIACC
[IpencraBienue naHHBIX B BUAE TaONHWI, IUarpaMM, rpadukoB. 3amoiHeHHe TalOJuil, YTeHHE U
MOCTPOCHHE AMarpaMMm (CTOJOMKOBBIX (CTOJOYATBIX) M KPYroBbIX). UTeHHe TpaduKOB peabHBIX
npoueccos. V3Bieyenrne nupopmanuu U3 guarpamMm U TabJnll, UCIOIb30BaHUE U UHTEPIPETAIS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: cpenHee apudmernyeckoe, MeAuaHa, pa3Mmax, HauOosbllee U
HaMMEHbIIee 3HaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IpuMepsl ciydailHON H3MEHYHBOCTH.

CrnydaiiHpI OKCIIEpUMEHT (OMBIT) W CiydaiiHoe coObiTHe. BepostHocTh W yacTtoTa. Poib
MaJIOBEPOATHBIX U MPAKTHUYECKH OCTOBEPHBIX COOBITUI B MpUpOJE U B oOmiecTBe. MoHeTa U UrpaibHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Crenens BepmuHbL. Yucino pédbep M cymmapHash CTENEHb BEPILUH.
[IpeacraBnenue o cszHoctu rpada. Llemum m muknel. [Iytu B rpadax. O6xon rpada (SUIEPOB MYTh).
[IpencraBienne 06 opueHTHpPOBaHHOM rpade. Pemenue 3aaau ¢ momoiisko rpados.

8 KJIACC

[IpencraBnenne naHHBIX B BUE TaOIHII, TUarpaMm, rpa)uKoB.

MHOXecTBO, 3JIEMEHT MHOXXECTBa, MOJAMHOKecTBO. Onepauuu Haj, MHOXECTBaMHU: O00bEJUHEHUE,
nepeceyeHue, gononHeHre. CBONCTBA onepanuil HaJl MHOYKECTBAMH: IIEPEMECTUTENILHOE, COUETaTENbHOE,
pacnpenenuTenbHoe, BKIOYeHUs. lcronb3oBaHue rpaUuecKkoro MpeACTaBIEHUS MHOXKECTB s
OIMCaHMs PeabHbIX IPOLIECCOB U SBICHUH, IIPU PELLICHUHU 3ajiay.

W3mepenue pacceuBaHusi JaHHBIX. Jlucriepcust M CTaHIAPTHOE OTKJIOHEHHE YMCIOBBIX HAOOpOB.
JlnarpaMma paccenBaHUsl.

DOnemeHTapHble COOBITHA cCiydailHOro omnbita. CiyyaiiHble coObITHS. BeposTHOCTH COOBITHI.
OneITEl ¢ pPaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMU COOBITUSAMU. CiydaiiHblii BbIOOp. CBSI3b MEXIY
MaJIOBEPOSITHBIMU U MIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBolcTBa IEpEBbEB: €AMHCTBEHHOCTh ITyTH, CYIECTBOBAHUE BUCSAYEH BEPILUHBI, CBS3b
MEX/1y YHMCJIOM BepIKH U unciaoM peéoep. [IpaBuno ymHoxxenus. Pemenne 3anad ¢ nomouisbio rpagos.

[IpotuBononoxusie coObiTHA. [Juarpamma Oinepa. OObenuHeHHE U TepecedeHUue COOBITHH.
HecoBmecTHble coObiTHs. DopMyna clOXKEHUS BeposTHOCTeH. YcloBHas BeposTHOCTh. [IpaBuio
yMHOkeHUs. He3aBucumsble coObiTus. IIpencraBnenne skcnepuMeHTa B Buje JiepeBa. Pemienue 3amaq Ha
HaxO0’KJICHUE BEPOSITHOCTEH C MOMOIIBIO JIEPEeBa CIyJaiiHOTO IKCIIEPUMEHTA, IUarpamm Jidiepa.

9 KJIACC

[IpencraBnenue qaHHBIX B BUAE TaOJIUIL, AMAarpamMM, rpaduKoB, HHTEpIpeTalys JaHHbIX. UTeHue u
MOCTPOEHUE TAOIUL, TUarpamMm, rpa@uKoB MO PeaJTbHBIM JaHHBIM.

[TepectanoBku u Qakropuan. Couertanus u yucio coueranuit. TpeyronpHuk [lackans. Pemenue
3aJ]au C UCHOJIb30BaHUEM KOMOUHATOPUKH.

I'eomerpuueckast BepossTHOCTh. CiydaliHbINA BBIOOP TOUYKM U3 (PUTYpHI Ha TUIOCKOCTH, U3 OTpe3Ka U
W3 1yTH OKPY>KHOCTH.

Ucnbitanme. Yenex n Heygada. Cepust HMcnbITaHMA 710 rnepBoro ycmexa. Cepust MCIBITaHUR
bepnymnnu. BepositHOoCcTH coObITHI B cepuy ncnbITaHUN bepHymu.

CrnyuaiiHas BETMYMHA M paclpeiesieHue BEpOSITHOCTEN. MaTemMaTnueckoe 0KUJaHUE U TUCHIEPCHUS.
[IpuMepsl MaTeMaTHYECKOTO OXHUAAHUSA KaK TEOPETHYECKOTO CPEIHEr0 3HAYEHHs] BEIUMYMHBL
MaremaTuyecKoe OKHMIAAHUE W JUCIEPCHS CIYyYalHOW BEIMYUHBI «UHCIO YCIEXOB B CEPUM HMCIBITAHUU
bepnymm».



[Tonsitue o 3akoHe OONBIIMX 4HCeNl. F3MepeHne BEpOATHOCTEH C TMOMOIIBIO 4acToT. Poib u
3HAYEHUE 3aKOHa OOJIBIINX YHCEI B IPUPOJIE U OOIIECTRE.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» IUYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJbTAThl OCBOCHHSI IMPOTPAMMEBI YIeOHOTO Kypca «BeposSiTHOCTh U CTaTUCTUKA»
XapaKTePU3YIOTCS:
nampuomuyecKkoe 6ocnumanue:
MPOSIBJICHUEM MHTEpEca K MPOILUIOMY U HACTOAILIEMY POCCUUCKON MaTeMaTUKU, [ICHHOCTHBIM OTHOILIEHHUEM
K JOCTH)KEHUAM POCCHUMCKMX MATEMAaTHKOB M POCCUMCKOW MATEMAaTHUYECKOM MIKOJIbI, K HCIOJIb30BAHUIO
3TUX JOCTUKEHUI B IPYTUX HayKax U MPUKIAAHBIX chepax;
2parrcoancKkoe u OyxXo6HO-HPAGCHEEHHOE 60CRUMAHUE:
TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEH TpakJaHWHA W peall3allud €ro Mpas, MPeICTaBICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHWS PA3JIMYHBIX CTPYKTYp, SBICHUN, TPOIEAYpP TPAXKIAHCKOTO
obmiecTBa (HarmpuMmep, BEIOOPEI, OMPOCHI), TOTOBHOCTBIO K 00CYKICHHUIO ATHYECKUX TIPOOJIeM, CBI3aHHBIX C
MPAaKTUYECKUM MPUMEHEHUEM JOCTUKEHUH HAyKHh, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3THUYECKUX
MIPUHLUIIOB B J€ATEIBHOCTH YYEHOTO;
mpyoogoe gochumanue:
YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PELICHUU MPAKTUYECKHX 3a]a4 MATeMaTH4YE€CKOM HAlpaBJIEHHOCTH,
OCO3HAHHWEM BaXHOCTH MaTeMaTH4YeCKOro oOpa3oBaHMs Ha MPOTSHKEHUH BCEH >KM3HU JUIS YCHEHIHON
po(heCCHOHATLHON JIEATEIPHOCTH ¥ Pa3BUTHEM HEOOXOIUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM HWHIWBUIYAIbHOM TPACKTOPUH OOpa30BaHUSA W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEIH;
IcCmemuuecKoe 60Cnumanue:
CIIOCOOHOCTBIO K AMOIMOHAIEHOMY H 3CTETHUYCCKOMY BOCHPHSITHIO MaTEMAaTHUYECKUX OOBEKTOB, 3ajad,
pelIeHu, pacCcyX1eHHi, YMEHUIO BUAETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;
UEHHOCMU HAYYHO20 NOZHAHUA:
OpUEHTallMell B JEATEIbHOCTH Ha COBPEMEHHYI) CHCTEMY HAyUYHBIX TNPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIEeCTBa, MOHUMAaHHEM MAaTeMaTU4YeCKOW HayKd Kak
chephl 4eTOBEYECKON NIEATETLHOCTH, ITANoOB €€ pa3BUTHUSA M 3HAYUMOCTH JJIS PA3BUTHS LMBUJIN3AIINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHMKW M MaTeMaTHYeCKOM KYJIbTYpOHl KaK CpPEICTBOM TO3HAHMUS MHPA,
OBJIAJICHUEM MPOCTEHIIMMHI HaBBIKAMU UCCIIEA0BATEIbCKOM AESITENIbHOCTH;
duzuueckoe 6ocnumanue, popmuposanue Kyabmypolt 300p06ba U IMOUUOHATLHO20 O1AZONOAYUUA:
TOTOBHOCTHIO MPUMEHITh MaTeMaTHYECKHE 3HAHHUS B MHTEPECAX CBOETrO 3/I0POBBS, BEIACHUS 3I0POBOTO
oOpa3za >Ku3HU (3I0pOBO€ THUTaHWE, COAJTAHCHUPOBAHHBIA PEXKUM 3aHITHH W OTHbIXa, peryJspHas
¢u3nueckas akTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBbIKa pe(IeKCUHU, MPU3HAHUEM CBOEro IpaBa Ha
OIIMOKY U TaKOTO K€ MpaBa IPyroro 4elIoBeKa;
IK0102UYEeCKOe 60CNUMAHUe:
OpUEHTAIlMe Ha TMPUMEHEHWE MATEeMaTHYECKUX 3HAHWM JUIsl pelieHUsl 3a7ad B 00JIACTH COXPAaHHOCTH
OKpY’Kalollled cpefpl, IUIAHUPOBAHUSA TIOCTYNIKOB H OLEHKHM MX BO3MOXXHBIX TMOCIEICTBUMA ISt
OKpY)XarIlel Cpeapl, OCO3HAHMEM TIJI00AILHOTO XapaKTepa JKOJIOTHUECKUX NpodlieM M myTed ux
pEIICHNUS;
adanmauus K U3SMEHAIOUWUMCA YCA0GUAM COUUATbHOIUL U RPUPOOHOIL CPedbl:
TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPaKTHYECKYIO JIEATeIbHOCTh, B TOM YHCIICE YMEHHE YYHUTHCS Yy JAPYTUX JIIOJEH, MpHOOpeTaTh B
COBMECTHOM JICSITEIBHOCTH HOBBIE 3HAHUS, HABBIKH M KOMIIETEHITUU U3 OMBITA IPYTHUX;
HE0OXOUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWUW, B TOM 4HcCIe (OPMYyIUPOBATH HUACH, MOHSITHS,
TUMOTE3bl 00 OOBEKTaX H SBICHHUSIX, B TOM YHCJIE pPaHEEe HEU3BECTHBIX, OCO3HABATh NE(UIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHHUMATh CTPECCOBYIO CHUTYAlLMIO KaK BBI3OB,
TpeOyIOUMiT KOHTpPMEpP, KOPPEKTHPOBATh NpPUHUMAeMble pEIIeHUs M JeHcTBUSA, (OPMYIHPOBATH H
OLIEHUBATh PUCKH U TOCJIEACTBUS, JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJbTATDBI
ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBHS
Ba3oBble Jiornyeckue aeicTBHA:

J BBISIBJISITh W XapaKTEpHU30BaTh CYIIECTBEHHBbIC IPU3HAKUM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXAYy NOHATUAMHU, (OPMYIUPOBATH OMNPEICIICHUS MOHITHH, YCTaHABIUBATh
CYIIECTBEHHBI MpPHU3HAK KJIacCU(UKAIIUM, OCHOBAHUS [UIs OOOOIINEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3A;

. BOCIIPHHUMATh, (OPMYIHPOBATh M MNPeoOpa3OBHIBATH CYXKJICHUS: YTBEpIUTEIbHBIC U
OTpULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;
. BBISBIIATh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U INPOTHBOpeuMs B (akTax,

JAHHBIX, HAOJIIOJIEHUSAX U YTBEP)KIEHUAX, MpeAjaratb KpUTEpUU AJIS BbISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

J JienaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, ICAYKTHMBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUCHH 110 aHAJIOTUH;
. pa3duparh 0Ka3aTeIbCTBA MATEMaTHYECKUX YTBEPKIEHUH (MPSMbIE U OT MPOTUBHOIO),

MPOBOJIUTH CAMOCTOSATENBHO HECIIOKHBIE JIOKA3aTeNIbCTBA MATEeMAaTUYECKUX (PAKTOB, BBICTPAUBAThH
apryMeHTaluIo, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHUS;

. BbIOMpaTh CIIOCOO pelieHus y4yeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BBIOMPATh HanOOJIee MOIXOASIINN ¢ YIETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHUEB).

Bba3oBble ucciegoBarebcKue 1eiiCTBUS:

o UCIOJIb30BaTh BOIPOCHI KaK HMCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUsA, (POpMyIUpOBaTh
BONPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, TPOOJIEMY, CAMOCTOATENBHO YCTaHABINBATh HCKOMOE U JaHHOE,
(bopMHpPOBATh TUIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHUE;

o IPOBOAMTH TI0 CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIA OJKCIIEPUMEHT,
HeOOJIbII0E HCCIeA0BaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro O0bEeKTa, 3aBUCHUMOCTEN
00BEKTOB MEXIY CO00ii;

J CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHHS U BBIBOJABI IO pe3ysibTaTaM IPOBEAEHHOIO
HaOJIIO/IEHUsI, UCCIIEJJOBAHUSI, OLEHUBATh JOCTOBEPHOCTH IOJIYYEHHBIX pE3YyJlbTaTOB, BBHIBOJOB U
000011IEeHMIT;

J IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHE IMPOIIECCa, a TAK)KE BBIIIBUraTh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ nundpopmanmeii:

J BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTh MH(OPMALIMU, AAHHBIX, HEOOXOAUMBIX JUIS
pellIeHus 3a/1auH;

. BBIOMpaTh, AHAIM3UPOBATh, CHCTEMAaTH3MPOBAaTh U HMHTEPHPETHPOBATh HMH(MOPMALIUIO
Pa3NUYHBIX BUAOB U (OPM IPEICTABICHUS;

. BbIOMpaTh (opMy IpeAcTaBiIeHUS MH(OPMALUK M WIUTIOCTPUPOBATH PELIaeMble 3ajauu
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHALUAMHY;

J OLICHUBATh HAAEKHOCTb MHGOpPMAIMU IO KPUTEPUSIM, NPEUIOKEHHBIM YUHUTEIEM WIIN
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHnKaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIE 1eiCTBUS:

J BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBHHM C YCIOBUSIMH M IIEIISIMHU
O0IlIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M NHCBMEHHBIX TEKCTaX,
JIaBaTh MOSACHEHMS 10 X0y PEIICHNUs 3a7a4l, KOMMEHTUPOBATh [TOJIyYCHHBII pe3yJbTarT;



. B X0/I¢ OOCYXXJEHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMEI,
peraeMoi 3aauu, BEICKa3bIBaTh UJICH, HAILICTICHHBIC HA TMOMCK PEIIEHHSI, CONIOCTABIIATh CBOM CYXICHUS C
CYXJICHHUSIMH JAPYTUX YYACTHUKOB TUAIOTA, OOHAPYKUBATH PA3IUYHE M CXOJICTBO MO3UIINI, B KOPPEKTHOMN
dbopMe hopMyITHpOBATh Pa3HOTIIACHS], CBOM BO3PAKCHHUS;

o MPEJICTABISITh PE3YNbTAThl PEIICHUS 3a/a4dl, SKCIICPUMEHTA, HCCICIOBAaHUS, IMPOCKTA,
CaMOCTOSITENTLHO BBIOMpPATh (opMaT BBICTYIUICHUS C YYE€TOM 3ajad MPE3CHTAIMH U OCOOCHHOCTEH
ayJIUTOPHU;

o MOHMMATh M HUCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATBHOW pabOTHI MpU
peleHrH y4eOHBIX MaTEMaTHYECKHX 3a/1a4;

o NPUHUMATH II€Jb COBMECTHOW JIEATENbHOCTH, IUITAHUPOBATH OPTAaHU3AIMIO COBMECTHOMN
paboThI, pacnpenensTb BHIbI pabOT, JOrOBapHBATHCS, OOCYXIATh TMPOLECC W PE3yIbTaT pPabOTHI,
0000111aTh MHEHUA HECKOJIBKHUX JIIONIEH;

. y4acTBOBaTh B TPYHIOBBIX (hopmax paboTel (0OCYykIeHHs, OOMEH MHEHUSMH, MO3TOBBIC
MITYPMBl M JIPYTHE), BBHITIOIHATH CBOIO 4YacTh PabOThI M KOOPAWHHPOBATH CBOW JCUCTBHUS C JAPYTUMHU
qJIecHaMHd KOMAaHpl, OIICHWBATh Ka4eCTBO CBOEro BKJIaJa B OOMMA TPOAYKT IO KPUTEPHUSIM,
cOpMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PeryasiTuBHbIe YHMBepcalibHbIe YUeOHbIe NelcTBUSs
Camoopranusanus:

° CaMOCTOSITEJIbHO COCTABJIATH IUIaH, aJITOPUTM pPEIICHUs 3a/1aud (WJIM €ro 4acTh), BRIOUpATh
croco0 pemieHus: ¢ y4ETOM HMEIOIINXCS PEecypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBaTh BApUAHThI PELIEHUI ¢ yu€TOM HOBOM MHQOpMAIIHUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHbIA HHTEJJIEKT:

. BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpPOJIS IpoLecca M pe3ysibTaTa pelieHus
MaTeMaTU4YeCKOU 3a1a4u;
. NPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPM DPELICHHM 3aJa4¥, BHOCHUTH

KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

J OIICHUBATh COOTBETCTBUE pe3yibTaTa JACSATEIHHOCTH IOCTABICHHONW 1€ U YCIOBHUSM,
OOBSICHATh TPHYMHBI JOCTH)KCHHUS WJIM HEIOCTIDKEHUS IeJM, HaXOAWTh OLIMOKY, [aBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATHI

K koH1y o0yueHus B 7 kjiacce 00y4Jaronfiics MoJIyquT CIeayIOIINe IpeIMeTHbIE PEe3yIbTaThl:

Yurate uHbOpMaIUIO, MPEACTABICHHYIO B TaO/IMIIaX, Ha AMAarpaMMax, MPEeACTaBIsATh JaHHbIE B
BU/JIE TaOJIHII, CTPOUTH AUArpaMMbl (CTOOMKOBBIE (CTOI0YAThIE) U KPYTOBBIE) IO MACCUBAM 3HAUEHHI.

OnuchIBaTh U HHTEPIIPETUPOBATH peaibHbIC UNCIIOBBIE JaHHBIE, IPE/ICTaBICHHbIE B TA0IUIaX, HA
auarpammax, rpadukax.

Wcnonp3oBare s OMMCAaHUS  JAHHBIX ~ CTaTUCTUYECKHE  XApPaKTEPUCTUKH:  CpeqHee
apudmernyeckoe, MeaHa, HauOOJIbIlIee U HAUMEHbIIIee 3HAaUeHHUs, pa3Max.

Hmers mpesncTaBieHne O ClydyailHONH M3MEHYMBOCTHM Ha MpHUMEpax ILieH, (pU3MYecKuX BEIWYMH,
AHTPOIIOMETPUUECKUX JTaHHBIX, UMETh MPE/ICTABICHHE O CTATUCTUYECKON YCTONYUBOCTH.

K xoniy oOyuenust B 8 kjiacce 00y4yaromuiics MOIydUT CIETYIOIUE TPEIMETHbIE PE3YIIbTATHL:

W3Bnekarp u mpeoOpa3oBbIBaTh MHPOPMAIUIO, NMPEACTABICHHYIO B BUIE TaONUL, Iuarpamw,
rpaduKoB, MPEACTABIATH JaHHbBIE B BUJE TAOJHII, AUAarpamMMm, TpaduKoB.

OnwuceiBaTh JaHHBIE C MOMOUIBIO CTAaTUCTHYECKUX TIOKa3aTeNed: CpelHUX 3HAUYCHUH U Mep
paccenBaHusl (pa3Max, JUCIIEPCUS U CTAHJAPTHOE OTKIOHEHUE).

HaxoanuTe 4acTOTBl YMCIIOBBIX 3HAYEHHUH M 4YacTOTHI COOBITHI, B TOM 4YHCIIE IO pe3yiabTaTaM
W3MEPEHHI 1 HaOIOICHUH.



HaxomuTh BeposSTHOCTH CllydallHbIX COOBITMI B ONBITaX, 3Has BEPOSITHOCTU DJIEMEHTApPHBIX
COOBITHIA, B TOM YHCIIE B OINBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.

Hcnonb3oBarh Trpaduueckie MOJEIH: AEPEBO CIy4alHOTO 3KCIEPHUMEHTa, Auarpammbl ODinepa,
YUCJIOBAas MpsMasl.

OnepupoBarh MOHATUSIMHU: MHOKECTBO, IOJIMHOKECTBO, BBIIOJIHATh ONEPALMHU HAJl MHOXKECTBAMU:
00bEeIUHEHNE, TepeceyeHre, AONOIHEHUE, MEePEUUCIATh AJIEMEHTHl MHOXXECTB, NPUMEHSATH CBOWCTBA
MHOKECTB.

Hcnonb3oBath rpaduueckoe MpeCTaBICHWE MHOXKECTB U CBA3€H MEXIy HMMH JUIsl OMHUCAHUS
IIPOLIECCOB U SIBJICHUH, B TOM UHUCJIE [IPU PELICHUH 3a]1a4 U3 IPYIUX yu4eOHBIX PEIMETOB U KypCOB.

K konIry oOyuenus B 9 kijiacce 00y4JaronIuiicst MOJYYIUT CICTYIOIINE TPEIMETHBIC PEe3YIIbTaThI:

W3Bnekars u npeoOpa3oBbIBaTh HHPOPMAIIHIO, ITPEJICTABICHHYIO B Pa3JIMYHbIX UCTOYHHKAX B BHJIE
Tabnull, AuarpaMm, rpaduKoB, IPEICTaBISATh JaHHbIE B BUJE TaONHIL, JUarpaMm, rpadrKoB.

Pemate 3amaum  OpraHuM3oBaHHBIM MEpeOOPOM BAPHAHTOB, a TaKXKE C HCIOJb30BAaHHEM
KOMOWHATOPHBIX PAaBUII U METOJIOB.

Hcnonb30BaTh onucarelibHbIE XapaKTEPUCTUKU JJII MAaCCUBOB UHMCIIOBBIX JAHHBIX, B TOM YHCIIE
CpelHHE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxomuTh 9acToThl 3HaUY€HWH M YACTOTHI COOBITHS, B TOM YHCIE IMOJIB3YACh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPEHUI U HAOJIOICHUH.

HaxomuTh BEpOSATHOCTH CIlydallHBIX COOBITUN B M3YYEHHBIX ONBITaX, B TOM YHCIE B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEpUSAX HCIBITAHUI 0 MEPBOrO ycrexa, B CepHsx
ucneITaHui bepHym.

NwmeTp npeacTaBiieHHE O CIy4ailHON BEJIMYMHE U O PACIPEICIICHUN BEPOSITHOCTEM.

Nwmets mpencTaBieHne 0 3aKOHE OOJIBIINX YUCEI KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIy4YailHON
M3MEHYHBOCTH M O POJIM 3aKOHA OOJIBIIMX YMCEIl B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanue KonnuectBo yacos ONEeKTPOHHBIE CrrcoK UTOrOBBIX IJIAHUPYEMBIX Crioco6 oreHKn
n/n pas3aeoB, TeM Bcero | Konrpon | I[paktu (zudposble) pe3yJIbTaTOB C yKa3aHUEM 3TAIlOB MX UTOTOBBIX
bHBIC YECKHUE oOpa3oBaTeibHbIE (hopMUpOBaHHS TJTAHUPYEMBIX
paboThl | paboOThI pecypceel pe3yJIbTaToOB
1 [IpencraBnenue 7 2 bubnuorexa [IOK | -uutatsb nHPOPMAIIHIO, | -TIpaKTHYECKas padoTa
JTAHHBIX https://m.edsoo.ru/7f | mpencraBieHHyro B TabiauIax, Ha
415fdc qyarpaMmax, mpeCTaBiIsaTh JTaHHBIE B
BUJE TaONHI, CTPOUTH JAUATPAMMBI
(cronbukoBbIe (crosbuaTkIe) u
KpPYroBBbI€) IO MACCUBAM 3HAYCHUIA.
2 OnwucarenpHas 8 1 bubnnoreka [JOK | - omnuceiBaTh M HMHTEPHIPETUPOBATH | -NIPAKTUYECKAS
CTaTHUCTHKA https://m.edsoo.ru/7f | peanbHbie YHCIIOBBIC JaHHbIE, | paboTa.
415fdc Mpe/CTaBJICHHbIE B Tabnuiax, Ha
JIrarpaMmmax, rpadukax.
- HCIOJIb30BaThb  JJIsl  ONHCAHMS [-MaTeMaTU4eCKui
JTAHHBIX CTaTHCTHYECKHE |TUKTaHT
XapaKTEePUCTUKU: cpenHee
apu(METUYECKOE, MENAaHa,
HaunOoJsbIIee u HalMEHbIIIee
3HAYEHUs, pa3Max.
3 Crnyyaiinas 6 1 bubmuoreka LIOK | - meTh mpencTaBieHue o cay4alHOM | -MpakTH4YecKas
W3MEHYHBOCTH https://m.edsoo.ru/7f | u3smMeHunBOCTH Ha mTpUMEpax IIeH, | paboTa;
415fdc bu3nuecKux BEJINYNH,
AHTPOIMOMETPUYECKHX JTAaHHBIX;
4 Beenenue B 4 bubmuotexa [IOK | - 3HaTH OCHOBHBIE JIEMEHTHI Tpada. -MaTEMaTUYECKUN
Teopuio rpadoB https://m.edsoo.ru/7f JVKTAHT;
415fdc
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BeposrHocTs 1 4 bubmuoreka [IOK | - HUMETh MpeACTaBICHUE o|- MpaKkTHUYecKas
qacTora https://m.edsoo.ru/7f | craTucTUYECKON YCTOHYUBOCTH. pabora;
CITy4aifHOTO 415fdc
COOBITHS
O06o0061ieHHE, 5 bubmuorexa [JOK
CHUCTEMAaTU3aLUA https://m.edsoo.ru/7f
3HAHMI 415fdc
OBILIEE 34
KOJIMYECTBO
YACOB I1O
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