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INOACHUTEJIbBHASA 3AIIMCKA

B coBpemenHoM 1udpoBOM MHpE BEPOSATHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUUMOCTD, KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUIIOKEHHM, TaK
U UX PO B 00pa3oBaHMU, HEOOXOAMMOM KaKIOMY deloBeKy. Bospacraer yncio
npodeccuil, pu OBJIaJEHUH KOTOPBIMU TpeOyeTcs Xopoluas 6a30Bas MOArOTOBKA
B o00JacTu BEpPOATHOCTHM W CTATUCTUKH, Takas TMOATOTOBKAa BaKHA IS
IPOAOHKEHUS 00pa30BaHus U JIJIs YCIEIIHON po¢deCcCHOHAIbHONU Kapbephl.

Kax/iplii yenoBeK MOCTOSIHHO MPUHUMAET PELICHUS Ha OCHOBE UMEIOIUXCS Y
HEro AaHHBIX. A Juis 000CHOBAHHOTO MPUHATHS PEUICHUS B YCIOBHUAX HEAOCTATKA
WM U30bITKa WH(DOpPMAITMKU HEOOXOAMMO B TOM YHCIIE XOPOIIO c(hopMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

NmMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIMMOCTh C(HOPMHUPOBATH Y
oOyyatomuxcst GyHKIMOHATBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B ce0s B KauecTBe
HEOTHEMJIEMOM  COCTaBJISIOIIEH yYMEHHE BOCHPUHUMATh M KPUTUYECKU
aHAJIM3UPOBATh UHPOPMAIUIO, IPEJICTABICHHYIO B Pa3JIMYHBIX (hOpMax, IOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX pEalbHbIX MPOIECCOB M 3aBUCHMOCTEH,
IIPOM3BOAUTH IPOCTEUIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPUHIMIIAMU cOopa, aHaau3a u
NpEeACTaBICHUS AAHHBIX M3 PA3NMYHBIX CQep KU3HU OOIIEeCTBa M TOCYAapCcTBa
npuobmaer o0yyaroumxcs K OOIIEeCTBEHHBIM HHTepecaM. M3ydyeHue OCHOB
KOMOMHATOPUKHN Pa3BHUBAET HABBIKM OpPraHHU3alM Iepebopa M mojacuéra yucia
BapUaHTOB, B TOM YHUCJIE B MIPHUKJIAJHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBAMHU TEOPHHU
rpadoB co31aET MaTeMaTHUYECKU pyHAaAMEHT JJ1s1 GOPMUPOBAHUS KOMITETCHITUMN B
obOnactu MHPOPMATUKU U UGPOBBIX TEeXHONOTHH. [Ipyu M3yuyeHUU CTAaTUCTHKHU U
BEPOATHOCTH OOOTalIAlOTCS TPEACTABICHUS OO0Yy4aloUIMXCd O COBPEMEHHOMU
KapTHHE MHpa M METOJax €ro HcciaeaoBaHus, (GOpMUPYETCS MOHHMaHUE POJIU
CTaTHCTUKH KaK MCTOYHHKA COIMATBHO 3HAYNMOW HH(POPMAIINH 1 3aKIIaABIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBITIICHUSI.

B cooTBercTBUMM C JAaHHBIMHU LENSIMH B CTPYKType HpPOrpaMMbl y4eOHOTO
Kypca «BepoATHOCTh U CTATUCTHKA» OCHOBHOTO OOIIET0 0O0pa30BaHUS BbIACICHBI
CIICZYIOUINE CO/ep)KaTesIbHO-MeToqnueckue tuHum: «lIperncraBienue naHHBIX U
omnucaTeNbHas CTaTUCTHKaAY, «BeposTHOCTEY, «OJIeMEHThl KOMOMHATOPUKHY,
«BBenenue B Teopuio rpadosy.

Conepxxanne nmunun «IIpencraBneHure JaHHBIX U OMHUCATEIbHAS CTATUCTHKA
CIIY>)KHUT OCHOBOM i1 (hOpMHpOBAHHUS HABBIKOB pabOThl ¢ WH(pOpManuen: ot
YTEHUS W MHTEpIpeTauuud HHGOpMAIMK, TPEACTABICHHOM B Talnuuax, Ha
auarpaMMax M rpadukax, 10 cOopa, MpeICcTaBIeHUS W aHajdu3a JaHHBIX C
UCIIOJIb30BaHUEM CTaTUCTHUUYECKUX XapaKTEPUCTUK CPEIHUX M PACCEUBAHUA.



PabGotass ¢ manHBIMH, OOydYarOmIMecs Yy4YaTCs CUYUTHIBATH M WHTEPIPETHPOBATH
JIAaHHbIE, BBIABUTaTh, aprYMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HAJ (PaKkTOpamu, BHI3BIBAIOIIMMHA W3MEHUYHWBOCTh, M OIICHUBATH X
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJIMYMHBI U IIPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIECIOBAHHE
3aKOHOMEPHOCTE W TEHACHIMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YUYEHHS] TEOPUU BEPOSITHOCTEH. boubllloe 3HAUYEHHE HMEIOT MPAKTHYECKUE
3a1aHusl, B YaCTHOCTH OIIBITHI C KJJACCUYECKUMU BEPOATHOCTHBIMU MOJIECIISIMHU.

[ToHsiTHE BEPOSTHOCTU BBOAMTCS KaK Mepa MPaBIONOA00Us CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
MPOCTEUIIMMHA ~ METOJAMU  BBIYMCIICHUSI  BEPOATHOCTEM B CIIyYaMHBIX
HKCHEPUMEHTAX c PaBHOBO3MOXHBIMU AJI€MEHTAPHBIMU UCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMU CTaBUTh U PelIaTh O0Jee CIOKHbIC
3a1aui. B yd4eOHBIM Kypc BXOMST HaudajbHbIC NPEACTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYalONIUXCS C
MHOXECTBAaMU M OCHOBHBIMHU OIEPAIUSIMU HAJ] MHOKECTBAMHU, PACCMATPUBAIOTCA
NIPUMEPBI NTPUMEHEHUS Ul PELICHUS 3a/1ad, a TaK)KE MCIOJIb30BAHMS B JPYIHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaAMeTax.

B 7-9 knaccax usyuaercst yueOHBI Kypc «BeposTHOCTh UM CTaTUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX MW omMcaTeIbHas
CTaTUCTUKa», «BeposTHOCTHY, «DleMEeHThl KOMOMHATOpPUKW», «BBeneHue B
Teoputo rpadoBy.

Ha u3ydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 4aca (1 ygac B Hemenwo), B 8 kiacce — 34 yaca (1 ygac B
Heneno), B 9 kitacce — 34 daca (1 gac B Heneno).



COJEPXKXAHME OBYUEHUA
7 KIIACC

[IpencraBienne qaHHBIX B BUAE TAaOJHWIL, AMAarpaMm, rpaduKoB. 3amoIHeHNUE
Ta0JUIl, YTCHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYTOBbIX). UTeHHe rpaukoB peanbHbIX IpoleccoB. M3Bneuenrue nuopmanuu us3
JMarpaMM U TaOJIHIL, UCTIOIb30BAHUE U MHTEPIPETALIUS TAHHBIX.

OnwucarenpHasi CTATUCTHKA: cpelHee apu(MeThdyeckoe, MeauaHa, pa3Mmax,
HauOoblllee M HauMEHBIIEe 3HA4YeHHs Habopa YHMCIOBBIX AaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CrydaitHbIil 3KCIIEpUMEHT (OIBIT) M cllydaiiHoe coObiTHe. BeposaTHoCTh U
gacTtoTa. Pojib MamoBepOsTHBIX U MPAKTUUECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B obmiectBe. MoHeTa 1 UurpanpHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepmmHbl. Yucino pédep u cymmapHas
creneHb BepuinH. IlpencraBnenue o cBs3zHoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenne 3amau ¢ momouisio rpagos.

8 KJIACC

[IpencraBienne qaHHBIX B BUIE TAOMUI, TUarpamm, rpaguKoB.

MHOX€eCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Omepanuu  Haj
MHOKECTBaMU: 00beIUHEHHE, TepecedyeHue, aomnonHenue. CBoMCTBa omeparuii
HaJ MHOXXECTBAMHU: IEPEMECTUTEIBHOE, COYETATEIbHOE, PaCIpPENEIUTENBHOE,
BKJItoueHus. Mcnosnb3oBaHue TIpaUyecKoro IpeACcTaBICHUS MHOXKECTB JUIf
OIMCAHUs PeAIbHBIX MPOIECCOB U SBJICHUM, IPU PEIICHUN 3a]1au.

N3mepenne paccemBaHus AaHHBIX. JlUcTiepcusi M CTaHIAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHus.

OnemeHTapHble COOBITHA ciydaiiHOro onblta. CiydaiiHble  COOBITHSL.
BepositHoctn  coObITuii.  OnbITBI € PaBHOBO3MOXKHBIMHM  3JIEMEHTAPHBIMU
coObrTusiMu. CiyyaitHbiid BbIOOp. CBSA3b MEXKIY MaJOBEPOATHBIMH U MPAKTHUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JE€peBbEB: E€AMHCTBEHHOCTb IYTH, CYLIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBSA3b MEXKIY YMCIOM BEpIIMH U uucioMm pébdep. IIpaBuio
yMHOXeHHs. Pemienue 3aa4 ¢ momopto rpados.

[TpotuBononoxueie coObiTusA. [uarpamma Oiinepa. OObeanHEHHE W
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTus. dopmyna  criokeHus
BEPOSATHOCTEW. YCIIOBHAs BEpPOATHOCTh. IIpaBuino ymHoOxeHus. HeszaBucumblie
cooplTus. llpencraBneHue skcnepuMeHTa B BHUJAE JepeBa. PemieHue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TOMOIINBIO JIepeBa CIyYaiHOTO JKCIEPHUMEHTA,
nuarpamm Jitepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHIE TaOmuUI, Jauarpamm™m, Tpa@UKoB,
UHTEpIIpeTalns JaHHbIX. YTeHHe W MOCTpOeHUE Tabiull, AUuarpaMM, rpauKoB 1Mo
peaJbHbIM JIaHHBIM.

[lepectanoBku u (aktopuan. CodyeTaHust U YUCIO codeTaHUil. TpeyronbHUK
[Tackains. Pemenue 3aay ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckas BeposATHOCTh. CiydailHbI BbIOOp TOYKH M3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 AYTM OKPYKHOCTH.

HcnbiTanne. Ycnex m Heypaya. Cepusi MCHOBITAHWM 10 TEPBOTO ycHexa.
Cepust ucnbiTanuii bepHymiu. BeposTHOCTHM COOBITHII B CEpUU MCHBITAHUHN
bepnymnu.

CnyuvaiiHas BeIMYMHA U PACIPEIEIICHHE BEpOSTHOCTEH. MaremaTuueckoe
oxuaanue U gucnepcus. l[lpumepsl MaremMaTH4ecKOro OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHHUs BEJIMYMHBL. MaTeMaTH4eCKOE OKHUIAHUE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnymnny.

[Tonsitue o 3akoHe OONBIKMX uyncen. M3mMepeHne BEpOSTHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaUeHHe 3aKOHa OOJIBIINX YMCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TTPOI'PAMMBI
YUYEBHOTO KYPCA «BEPOATHOCThD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«BepoATHOCT M CTaTUCTHKA» XapAKTEPU3YIOTCSL:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM MPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIrO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEUIHONW Mpo¢decCHOHATbHON
JEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUSA LMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKU U MAaTEMAaTHYECKOW KyJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcruu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa JPYroro YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpY)KAIOWIEH Cpelpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM HX BO3MOXKHBIX TOCJEICTBUN MJI OKPYKAIOIIEH Cpelbl, OCO3HAHHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIupoBaTh UJIEH, TOHITUS, TUTIOTE3b 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMNA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYyIHUPOBATH M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
00BEKTOB, TOHSTHI, OTHOIICHWH MEXTy TMOHATUAMH, (OPMYIHPOBATH
ONpENCNICHUs]  MOHSTHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IMPU3HAK
KJaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, C€AMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH JIJ1S1 BBISIBJICHUSI 3aKOHOMEPHOCTEH M POTUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHUA, YMO3aKIIFOUEHUH TI0 aHAJIOTHH;

pa30upaTh MO0Ka3aTeIbCTBA MATEMATHUYECCKUX YTBEPKICHUU (MPSAMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE TO0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJIee TOAXOAAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarelbcKye 1eHCTBUSA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJIbHO ~YCTaHaBIMBaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAWTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (pOPMYJIHMPOBAaTh 000OIIEHNUSI W BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXXHOE pa3BHTHE TMpOIECcCca, a TaKKe BBIJIBUTATh
IPEJINOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pabora ¢ unopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh W HW30BITOYHOCTh HWH(GOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMS 3a1a4H;

BEIOWPATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETHUPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHHUS,;

BEIOWpATh GOpMy TpeAcTaBiIeHUS WHPOPMANMA U WUIFOCTPUPOBATH
peraeMbie  3aJadyd  CXeMaMH, JaWarpaMMmaMd, HWHOW TrpaduKod W HUX
KOMOHMHAIUSIMU,

OIICHUBATh HANEKHOCTh HH(POPMAIMH TO KPUTEPHUSAM, MPEAIOKECHHBIM
yauTeneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

BOCIIpUHUMATL U q)OpMy.TII/IpOBaTI: CYyXKIACHUA B COOTBCTCTBUU C YCIOBUAMU
" neIAMHn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUs
3aJa4i, KOMMEHTHUPOBATh MOJYyYEHHBIN PEe3yJIbTAaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
po0JIeMBbl, pelraeMoil 3ajauu, BhICKa3bIBaTh MJICH, HAIICIIEHHBIC HA MOMCK
pEIICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JMaiora, OOHApyKHUBAaTh pa3iMuuMe M CXOJCTBO IMO3ULIUN, B
KOPPEKTHOM popme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEICTaBIsATh  PE3yJAbTaThl  pEIICHHs  3ajaud, IKCIIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIEHO BEIOMpATh (DOpMAT BBICTYIUICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIIMH U OCOOCHHOCTEH ayIUTOPHH,

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAMBUAYAIbHON
paboThI IpU PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOW NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOH pabOThI, paclpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
0o0CcyXIaTh TPOIIeCC U pe3yabTaT padboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPYNNOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSMHU, MO3TOBBIC IITYPMBI U IPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JEHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHHMBATh KaueCTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepCcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH, AJITOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BbIOMpaTh CIOCOO pelIeHUs C YYETOM HUMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTara
peleHns MaTeEMaTUIECKOM 3a1a4u;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a4a4H,
BHOCUTH KOPPEKTUBBI B AECSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaMJIEHHBIX OIKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATA JIESITEIBHOCTH MOCTABJICHHON LETU U
YCIIOBUSIM, OOBSICHSATH NMPUYUHBI JTOCTMDKCHUS WIM HEIOCTHKCHUS IS,
HaXOAUTh OIIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
IpPEeIMETHBIE PE3YJIbTATHI:

Uutath wuH(OpMaLMIO, TPEACTABICHHYIO B TalOlulax, Ha Jauarpammax,
NpEJCTaBIsATh JaHHble B BUAEC TaOJHUI, CTPOUTH JIUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) ¥ KpyroBbie) IO MAaCCHBAM 3HAYCHUH.

OnuceiBaTh ¥ MHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIaHHBIE,
Mpe/ICTaBlICHHbIE B TA0JINIIAX, HA IUarpaMmmax, rpapukax.

Wcnonb3oBaTh 11 ONMUCAHUS JAHHBIX CTATHCTHMYECKUE XapaKTePUCTUKHU:
cpenHee apudMeTHUEeCKoe, MeauaHa, HauOoJblllee M HaUMEHbIIee 3HAYCHHUS,
pa3mMax.

Wmeth mpencraBieHue O CIy4ailHOM M3MEHYMBOCTM Ha MpUMepax IeH,
(bu3MYeCKUX BEIIMYUH, AHTPOMOMETPUYECKUX JIAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON yCTOMYMBOCTH.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
peIMEeTHbIEC Pe3yIbTaThl:

W3BnekaTe W npeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO B BHUIE
Tabyull, [uarpamMmm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJE TaOJMII, TUATPAMM,
rpadukos.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTHYECKHX IOKA3aTeNe: CpeaHuX
3HAUYECHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUsl U CTAaHAAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHHN M YacCTOTHI COOBITUN, B TOM YHCIIE
0 pe3yjbTaTaM U3MEPEHUN U HAOIIOACHUI.

HaxomuTh BEpOATHOCTH Ciyd4allHBIX COOBITUH B OMNBITaX, 3Has BEPOATHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM 4YHCI€ B OIBITAX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIHU: JEPEBO CIY4aHOTO 3KCIEPUMEHTA,
Jauarpammbl Dijepa, YucaoBast mpsmasi.

OnepupoBaTh MOHATUSMH: MHOXKECTBO, IIOJMHOXECTBO, BBINOJHATD
omepanuy HaJ MHOXECTBAaMHU: OOBEIWHEHHUE, TMepeceueHue, JOMOTHEHHE,
NEPEUUCIISATh FIEMEHThl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMU JIJIs1 ONMCAHUS MPOIIECCOB U SIBJICHUI, B TOM YHCIIe IPU PEIICHUH 3aa4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KYypPCOB.

K koniy oOyueHus B 9 kiacce oOydarOmIMICS TOJYYHUT CIETYIOIINE
IpeIMETHbIE PE3YJIbTATHI:

W3Bnekatp u mpeoOpa3oBbiBaTh HMH(OpMaIUIO, TMPEACTABICHHYIO B
pa3MuYHBIX MCTOYHHMKAX B BHUJE TaOJHUL, auarpamm, rpadukoB, MpPEICTABIATH
JaHHBIC B BUE TaOIUII, TUarpamMm, rpad)uKoB.



Pemate 3amaum OpraHM3oBaHHBIM TEPeOOPOM BapHUAHTOB, a TaKXKe C
WCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKU IS MACCHUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOTHI COOBITHS, B TOM YHKCIIE MOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonuth BEpOSITHOCTH CITy4allHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMbBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSX
WCIIBITAHUH JI0 TIEPBOTO YCIIEXA, B CEPUSIX UCTIBITAHUN bepHyIuin.

NMets mnpencraBieHUE O CIy4allHOM BEJIMYMHE W O PACHPEIEIICHUU
BEPOSITHOCTEH.

NMeTp mpencraBieHne O 3aKOHE OOJBIIUX YHUCET KAaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4YalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBILIUX YUCENT B
MIPUPOJIC U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
2
! HpecTaBicHue AaHHbX 7 https://m.edsoo.ru/7f415fdc
bubmunoreka LIOK
1
2 OmHcatenbias craTHCTHKa 8 https://m.edsoo.ru/7f415fdc
. bubmoreka [{OK
3 CotyaiHas H3MEHIMBOCTE 6 ! https://m.edsoo.ru/7f415fdc
bubmunoreka LIOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa Ciiy4aiiHOTO 4 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
6 O0001menue, cucTreMaTH3aIus 3SHAHUH 5 2 https://m.edsoo.ru/7F41 5fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
! Hosropenne kypea 7 kiacca 4 https://m.edsoo.ru/7f417{b2
) OnmucarenbHas cTaTUCTHKA. PaccenBanue 4 bubnuoteka [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
but6mmoreka [IOK
3 Muoxecrsa 4 https://m.edsoo.ru/7f417{b2
N but6mmoreka [IOK
4 BeposiTHOCTB ciy4aifHOTO cOOBITHS 6 1 hits://m.cdsoo.rw/7 4172
but6mmoreka [IOK
B 4
> BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f417{b2
. bubmoreka [{OK
6 Caysaitieie coObITHA 8 https://m.edsoo.ru/7f417{b2
bubmunoreka LIOK
i 4 2
7 O0001menue, cucTreMaTH3aus 3SHAHUH hitps://m.cdsoo.ru/7E417h2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM uudgposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
2 4 1
DMICMEHTH! KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas BEpOSATHOCTh 4 bubmorexa HOK
p P https://m.edsoo.ru/7f41a302
Bbubmunoreka LIOK
4 Henirarus beprysum 6 ! https://m.edsoo.ru/7f41a302
. bubmoreka [{OK
> Catysainas enunHa 6 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
6 O0bmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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