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HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJBIIYIO 3HAYMMOCTbh, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKEHHUH, TaKk
U UX pOJIM B 00pa30BaHUM, HEOOXOAMMOM KaKJIOMY YelloBeKYy. Bo3pacTtaer uuncio
npodeccuii, MpU OBJIAICHUHA KOTOPHIMU TpeOyeTcst Xopomas 6a30Basi OATOTOBKA
B 00JaCTH BEPOATHOCTH W CTAaTUCTUKH, TakKas IIOATOTOBKA BakKHA IS
POAOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodecCHOHATBHOM Kapbephl.

Kaxxnprit 4enoBek MOCTOSSHHO MMPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JIaHHBIX. A JI7I1 00OCHOBAHHOTO MIPUHSITHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM u30bITKa MH(pOpMaIMK HEOOXOUMO B TOM YHUCJE XOpOIIo chOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO mOo3TOMY OCTpO BCTajda HEOOXOAMMOCTh C(HOPMHUPOBATH ¥y
oOyyaromuxcsi GyHKIIHOHATIBLHYIO IPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0sl B KQUeCTBE
HEOTHhEMJIEMON  COCTaBIAIOIIEH  yMEHHE  BOCHPUHUMATh U KPUTHUYECKU
aHAM3UPOBATH MH(MOPMAIIUIO, MIPEACTABICHHYIO B PA3JIMYHBIX (opMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHX pEaTbHBIX TMPOIECCOB M 3aBUCHMOCTEM,
IPOU3BONUTH MPOCTEHUIITNE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IPHHITUIIAMU cOOpa, aHAIH3a |
NPE/ICTABIICHUS JAHHBIX U3 Pa3NUYHBIX cdep KU3HU 00IIecTBa M rocyJapcTBa
nproOIaeT o0ydJarmuxcss K OOIECTBEHHBIM WHTepecaM. M3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpPTAaHM3AIlMK Tiepedopa W Toacyéra yucia
BapUAHTOB, B TOM YHCJIC B IPUKJIQIHBIX 33/ladaX. 3HAKOMCTBO ¢ OCHOBAMH TEOPUHU
rpadoB co3maét MaTeMaTudecKuii PyHIaMeHT Jutsi (POPMUPOBAHUS KOMITETCHIIUNA B
ob6nactu uHPOpPMATUKH U MUGPOBBIX TexHOJIOTHH. [Ipy M3ydyeHnn CTaTUCTUKU |
BEPOSITHOCTA OOOTAIIAIOTCS TMPEACTaBICHHUs] OOYYaIOIMUXCSI O COBPEMEHHOMN
KapTUHE MHUpa M METOJaxX €ro HcclieoBaHus, (HOpMHUpPYETCs MOHUMAHUE POJIU
CTAaTUCTUKU KaK UCTOYHHUKA COIMATHLHO 3HAYMMON MH(GOPMAITIHU U 3aKIaIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBHMU C MaHHBIMU IEISIMH B CTPYKTYpPE MPOTPaMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro o0pa3oBaHUs BbIJEICHbBI
CIeyIoNue CoiepKaTenbHO-MeToau4Yeckue aunuu: «lIpencraBienne MaHHBIX U
omucaTeNbHAs CTATUCTHUKA», «BEpoATHOCTH», «DJIEMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuaun «lIpencraBieHne NaHHBIX U OMUCATENbHAS CTATUCTUKA
CIIYKUT OCHOBOW Juisi (hOPMHPOBAHUS HABBIKOB pPabOThI ¢ HMH(pOpPMAIUEH: OT
YTCHUS W WHTEpIpeTanuu WHGOPMAIK, TMPEACTaBICHHOW B Ta0iuIax, Ha
auarpaMMax W rpadukax, A0 cOopa, TPEACTaBICHWS W aHadu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUYECKHX XapaKTePUCTUK CPEIHUX U pPacCerBaHUS.
PabGotas ¢ nmanHbIMH, OOydaromMecs y4aTcsi CUMTHIBATH U WHTEPIPETUPOBATH



JTaHHbIE, BBIJIBUTaTh, apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUIINE THUIOTE3HI,
Pa3MBIIUIATh HaJl (PaKTOpaMH, BBI3bIBAIOIIMMHU W3MEHUYMBOCTH, M OLICHUBATh HMX
BIIMSIHUE HA PACCMATPUBAEMbIE BETUYMHBI U TIPOLIECCHI.

NHTYNTHBHOE MpPEACTABICHUE O CIY4alHOM HM3MEHUYMBOCTH, MCCIEHOBAHUE
3aKOHOMEPHOCTEM W TEHACHUMU CTAaHOBUTCS MOTUBUPYIOLIEW OCHOBOW JIs
VU3YyUYECHUSI TEOPUU BEPOSATHOCTEWU. bosblioe 3HaUYeHHME HUMEIOT ITPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJEISIMHU.

[ToHsATHE BEpPOSTHOCTH BBOAMUTCSA KaK Mepa MpaBIoNoaoOus CIIy4alHOIo
coObiTus. [lpm wu3ydeHun y4dyeOHOro Kypca oOOydaroluecss 3HAKOMSTCA C
IPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
3KCIIEPUMEHTAX c PaBHOBO3MOHBIMU AJIEMEHTapHBIMU HCXO/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 00Jiee CIIOKHBIE
3amaun. B ydeOHBII Kypc BXOAST HayalbHbIE MNPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIMUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OMNEPALUSIMU HAJl MHOKECTBAMH, PACCMATPUBAIOTCA
IpUMEPbl IPUMEHEHUS JUIsl PElIEeHUs 3a]ay, a TAKKE HCIOIb30BaHUSA B JIPYTUX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpEeIMeTax.

B 7-9 xnaccax u3yudaercs y4eOHbIH Kypc «BeposTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXOIAT paszaensl: «lIpeacraBieHue OaHHBIX W ONUCATENIbHAA
CTaTUCTUKa», «BeposTHOCTBY, «DIeMeHThl KOoMOMHATOpuku», «BBemeHue B
TEOopHUIo rpadoBy.

Ha uszyuenne yueOHOro kypca «BeposiTHOCTh U cTaTUCTHUKa» oTBoauTCsa 102
yaca: B 7 kiacce — 34 ygaca (1 yac B Hepgento), B 8 kiacce — 34 yaca (1 yJac B
Hezeno), B 9 kiacce — 34 gaca (1 gac B HefieNnio).



COILEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBneHne JaHHBIX B BUAE TaOMUL, AUMAarpamm, rpadukoB. 3arnoiaHEeHUe
Ta0JuIl, YTEHUE U TOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTeHue rpadkoB peanbHbIX MpolieccoB. V3BneueHne nabopmaiu u3
JIyarpamMM U Ta0Jaull, UCIOJIb30BAHUE U UHTEPIIPETAIUs JaHHbBIX.

OmnucartenbHasi CTaTUCTHUKA: cpefHee apu(MeTHyecKoe, MeIHuaHa, pa3Mmax,
HauOoOJbIIeE U HAWMEHbIlIEe 3HAaYeHUsT HAOOpa YMCIOBBIX JAaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHblil 3KCIIEpUMEHT (OMBIT) M ciyyailHOe coObiTHe. BepodaTHocTh U
yacToTa. Poib MaJIOBEpOSATHBIX U MPAKTHUUYECKHU JIOCTOBEPHBIX COOBITHI B IPUPO/IC
u B oOmiecTBe. MoHeTa u UrpajibHast KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepminHbl. Yuciao pébep u cymmapHas
creneHs BepiivH. [IpencraBnenue o cBszHocTu rpada. Llemn n nukisl. Ilytu B
rpadax. OO0xon rpada (dinepoB mythb). IlpencraBieHue 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMoribo rpagos..

8 KUIIACC

IIpencrapiieHre TaHHBIX B BUC TaOJIHII, THarpaMm, rpad)uKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXKECTBO. Omepauuu HaJ
MHOXECTBaMU: O0BEIUHEHHE, TepecedeHue, nornonHeHue. CBoicTBa orepaiuit



HaJl MHOXECTBAMU: IIEPEMECTUTEIBHOE, COUYETATEIBHOE, PACIpPEIEIUTEIBHOE,
BKJItoueHus. Vcnonp3oBaHue rpauueckoro MPEACTABICHUS MHOXKECTB IS
OIMCAaHUs PEaJIbHbIX IIPOLIECCOB U SAABJIICHUM, IPU PELICHNUH 3a/a4.

N3mepenne paccenBaHus NaHHBIX. JMcnepcHs M CTaHIApTHOE OTKIIOHEHUE
YHUCJIOBBIX HA00OPOB. /lnarpaMma paccenBaHusl.

DOnemeHTapHble COOBITUS chydailHOro ombiTa. ChyyaiiHble COOBITHS.
BepostHoct  coObiTuil. OmNbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApHBIMU
coObITusMU. Ciyualinblil BIOOp. CBSI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHUECKHU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: E€AMHCTBEHHOCTh IIyTH, CYILECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKAY YMCIOM BepliuH U yucioMm pédep. IlpaBuio
yMHOeHud. Pemenue 3a1ay ¢ noMonibio rpados.

IIpotuBononoxHele coObiTusA. Juarpamma Oiinepa. OObenuHeHUe H
nepeceueHne coObiTuil. HecoBmecTHble  coObiTus. @opMyna  CIOXKEHUS
BEPOATHOCTEU. YCJIOBHass BepOATHOCTh. [IpaBwiio ymHOxxeHusa. HeszaBucumele
coObrTus. IlpencraBnenue skcrepuMeHTa B BHJE JAepeBa. PemieHune 3amad Ha
HaXOXJCHUE BEPOATHOCTEH C IIOMOLIBIO [JEpeBa CIyYalHOIO JKCIIEPUMEHTA,
nuarpamm Jitnepa.

9 KNIACC
[IpencraBnenne JaHHBIX B BUAe TaOMWI, AuarpamM, TpaduKoOB,
UMHTEpIpeTalus JaHHbIX. YTeHHe U MOCTpOCHUE TabJUll, TUuarpaMm, rpauKoB Mo
peabHbIM JAHHBIM.
[TepectanoBku u ¢dakropuan. CoueTaHus U YUCIO COUYETaHUU. TpeyroJbHUK
[Tackains. Pemenue 3amay ¢ MCTIOIB30BaHHEM KOMOMHATOPUKH.



I'eomerpuueckass BeposTHOCTh. CilydailHbI BBIOOp TOYKM W3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex m Heyaaua. Cepusi HCHBITAHHI 10 TEPBOTO ycrexa.
Cepust ucnbitanuid bepHymin. BepodaTHOCTH cOOBITHIA B CEPUM  HCIBITAaHUI
bepnymm.

CnydailHass BeNWYMHA W pacOpelielieHHEe BEpOATHOCTE. MaremaTuyeckoe
oxumanue u - gucnepcus. I[Ipumepbl  MaTeMaTHMYecKOro  OXKHIAHUSA KAk
TEOPETUYECKOI0 CPEAHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTH4ecKoe OXUIAHUE U
NUCIIEPCUSl  CIy4alHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUU HCHBITAHUU
bepnymm».

[TonsaTre o 3akoHEe OONBIIMX YHcell. M3MepeHne BepOosSTHOCTEH C ITOMOIIBIO
yacToT. Ponb 1 3HaUeHHe 3aKoHa OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«BeposTHOCTB M CTATHUCTUKA» XapAKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIUTAHME:

NPOSIBJIEHUEM HMHTEpeca K MPOHUIOMY W  HACTOSIIEMY POCCUHCKOU
MAaT€MAaTHUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTUXKEHUSIM  POCCHMCKUX
MAaTE€MaTUKOB U POCCHMCKOW MAaTEMATUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHHUIO 00S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJEHUH, MPOLEAYp Tpa)kJAaHCKOro obOliecTBa (Harpumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUU HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTUE B pEIICHHWM MPAKTUYECKUX 3a7ad
MAaTeMaTH4YECKOW HAIPABICHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMATUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBUYAILHON TPACKTOPUH 00PAa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PACCYXKIEHUH, YMEHHUIO BHJIETh
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAalMell B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEMAaTHYEeCKOM HAayKh Kak cQepbl 4YeToBeuecKOn
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMAaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIIEI0BATEIbCKON
NEATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MATEMAaTHYECKUE 3HAHWS B HHTEpPECax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTJbIXa, peryisapHas Quznueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYXKAaIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSAX HEONPEACIEHHOCTH, IMOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAaHWM, B TOM YHCIE
dbopMyIUpOBaTh UAECH, IOHATHS, TUTIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelleHnus W JAeHCTBUS, (OpMYJIHUPOBATH U OIEHWBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbBTATBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBUS

ba3oBble JJornueckue JaeiicTBUA:
e BBUIBJISTH U XAPAKTEPHU30BATh CYLIECTBEHHBIE MPU3HAKU MATEMaTUYECKHUX
O00BEKTOB, TOHATHWA, OTHOIICHWA MEXIYy MOHATUSIMH, (POPMYIHPOBATH
ONpeAEeieHUs]  TMOHSATUWM, yCTAHABIMBATh  CYIIECTBEHHBIA  MPU3HAK



KJaccu(UKaIMyi, OCHOBAHUSA JJIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJIM3A;

BOCIIPUHUMATh, (opMyIupoBaTh H  TPEoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPULATENbHbIC, E€AMHUYHBIE, YacTHbIE U OOIIue,
YCIIOBHBIE;

BBISBISITh ~ MATEMaTHUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBA3M U
npotuBopeunss B (dakTaX, aHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX,
npeayiarath KpUTEPUU JJ1s1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
JenaTh BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX U
WHJIYKTHUBHBIX YMO3AaKJIIOUECHHUH, yMO3aKIIOUEHUH 10 aHAJIOT 1Y,

pazOupaTh J0Ka3aTEbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMbIE U OT
MPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJILHO HECJOXKHBIE JI0KAa3aTeIbCTBA
MaTeMaTU4YecKux (haKTOB, BBICTpAaUBATh apPryMEHTAllUI0, TPUBOJUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BEIOWpATh CIOCO0 pemieHusl y4eOHOUW 3amaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIUICHUS, BbIOUpPATh HauOoyNee TMOAXOASIMINI C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciienoBarejbcKHe 1eMCTBUSA:

UCIIOJIb30BaTh BOMIPOCHI KaK HCCIEAOBATENIbCKUNA WHCTPYMEHT IO3HAHHUS,
(GbopMynMpoBaTh BOIPOCH, (QUKCHPYIOUIME MPOTUBOpEUUE, NpodsIemMy,
CaMOCTOSATEIbHO YCTAHABIMBAaTh HCKOMOE U JlaHHOe, (HOpMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTh MO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTEMAaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00i];
CaMOCTOSTEIBLHO (hopMyTUpOBaTH 000OIIEHNS U BBIBOJBI MO pe3yjbTaTaM
IPOBEIEHHOIO HAOJIOIECHHS, HUCCIIEIOBAHMS, OLIECHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIIEHHI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCa, A TAaKXKE BbIJIBUIaTh
NPEATNOIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBJISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALIMM, JAHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a7a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATb U HWHTEPIPETHPOBATH
UH(pOpMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh GopMy TMpeACTaBiIeHUS HHPOPMALMU U WUIIOCTPUPOBATH
pelraemMpie 3a7ayd  CXeMaMH, JuarpaMmamMu, HWHOW rpadukod Hu UX
KOMOWHAIIUSIMU;



OLICHUBATh Hallé)KHOCTB I/IH(I)OpMaIII/II/I 10 KpUTCpUAM, NPCATONKCHHBIM
YUUTCIIEM HUIINU C(l)OpMy.TII/IPOBaHHI)IM CaMOCTOATCIIBHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

BOCIIPHHUMATH U (hOPMYIUPOBATH CYKIICHHUS B COOTBETCTBHUH C YCIOBUSIMU
U 1EISIMU OOIIEeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh TMOSACHEHUS MO XOJy PEeIICHUs
3a/1aui, KOMMEHTHUPOBATh MOJTYUYCHHBIN PE3yIIbTaT;

B X0JI€ 00CYXXJIEHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY O0CYXIa€MON TEMBI,
poOJIeMBbl, pelraeMoi 3ajauu, BhICKAa3bIBATh HJICH, HAIICJICHHBIC Ha MOUCK
pEelIeHHs, COIOCTaBIATh CBOM CYXIEHUS C CYXIEHUSMHU JPYrux
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PAa3jU4M€ U CXOJICTBO TO3UIIUN, B
KOppEeKTHOU popMe popMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NPEICTaBIIATh PE3yNIbTAThI pelIeHus 3aJlauu, AKCIIEPUMEHTA,
UCCJIeIOBAHUSA, TIPOEKTA, CAMOCTOSATEIHHO BIOMpATh (hOpMaT BHICTYILJICHUS
C y4€TOM 3a/iayu NMpPe3eHTAllUd U OCOOEHHOCTEN ayAUTOPUH;

MOHWMATh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMAHIHONW ¥ WHIUBHUIYATbHON
paboThI IpU PEIICHUHN YYEOHBIX MAaTEMaTUYECKUX 3a/1aY;

NPUHUMATH 1eJIb COBMECTHOM NI€ATebHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOU paboThl, pacnpenensitb BuAbl paldOT, J10roBapuBaThCH,
00CyXXIaTh MPOLIECC U Pe3yJbTar paboThl, 0000IaTh MHEHUSI HECKOJIbKUX
JIFOJIEH;

y4acTBOBaTh B TPyHmoBbIX ¢opmax padboTel (00CykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI M APYTHE), BHITIOTHATH CBOIO YacCTh pabOThHI
U KOOPJIWHHUPOBATh CBOW JEHCTBHS C JAPYTMMH YWICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJAJa B OOIIMM MPOAYKT IO KPHUTEPHUSM,
c(hOpMyYTHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

CaMOCTOSITEIIbHO COCTABJISITH IUIAH, AITOPUTM pELIEeHUs 3aJadyd (WIH €ro
4acTh), BBIOMpATh CHOCOO pelIeHUs ¢ Y4ETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI C Y4ETOM HOBOUM MHGOpPMAIIHIH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIEcca U pe3yabTaTa
pelIeHns MaTeMaTUYeCKOM 3a/1a4u;

IPEABUIETH TPYAHOCTH, KOTOPbIE MOI'YyT BOZHUKHYTH IIPY PELICHUN 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHHMBATh COOTBETCTBUE PE3YJIbTaTa JACATCIIbHOCTH MOCTABICHHOU LIEJIH U
YCIIOBUSIM, OOBSCHSTH MPUUYUHBI JOCTHXKEHHSI WJIM HEOCTHOXKEHHS IEeNH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOydenms B 7 KkJacce OOYYAIOIIMICS TIOJYYHUT CICTYIOIINE
pEeAMETHBIE PE3YJIbTAThI:

Uurate wuHOpMaLMIO, NPEACTABICHHYIO B Ta0JUIaX, Ha Jguarpammax,
NPE/CTaBIATh JaHHbIE B BHUAEC TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuaThie) ¥ KPYroBbI€) 0 MACCHBAM 3HAYCHUIA.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEAIbHbIE  YUCIOBBIE  JIaHHBIE,
npeAcTaBiIeHHbIC B Ta0NMUIIaX, HA JUarpaMmax, rpadukax.

Hcnonp30BaTh MJi1 ONHMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKH:
cpenHee apuMETHYECKOE, MeauaHa, HAWOONbIIEe W HAMMEHBIIEE 3HAYCHUS,
pa3max.

Nmers mnpencrabieHue O CliydalHOM HW3MEHUMBOCTH Ha IpUMEpax IIcH,
bu3nuecKX BETUYHH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTHUYECKON yCTOWYHUBOCTH.

K xonHiy obyuenus B 8 KJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IIPEAMETHBIE PE3YJIIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh HHGPOPMAIMIO, TPEICTABICHHYIO B BHUIE
Talaul, quarpamm, rpaduKoB, NPeACTaBIsATh JIaHHbIC B BUJE€ TAOJUIl, AUArpaMm,
rpaduKoB.

OnuceiBaTh J@HHBIE C TOMOIIBIO CTATUCTUYECKUX ITOKa3aTeNel: CpeIHuX
3HAYCHUH U Mep paccenuBaHus (pa3Max, TUCIEPCUs U CTAHIAPTHOE OTKIIOHEHHUE).

HaxoauTe 4acTOThl YUCIOBBIX 3HAUYCHUM U YACTOTHI COOBITHI, B TOM 4YHCIIE
0 pe3yibTaTaM U3MEPEHUN U HAOIIIOICHUI.

Haxonute BEpOATHOCTH CIy4ailHBIX COOBITUH B OMBITAaX, 3HAS BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM WYHCIE€ B ONBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIY4YaHOr0 3KCIIEPUMEHTA,
nuarpamMMmbl Didiepa, YiciioBas mpsiMast.



OnepupoBaTh MOHSATUSMH: MHOXECTBO, IOAMHOXECTBO,  BBINOJIHATH
ormeparuyd  HaJ MHOXXECTBaMM: OOBEIWHEHHE, IIepecedeHre, JOMOJIHCHHE,
MIEPEUUCIIATH AJIEMEHTHI MHOYKECTB, IPUMEHATH CBOMCTBA MHOMKECTB.

Ucnonw3oBaTh rpaduyeckoe MpeACTaBICHUE MHOMXKECTB M CBSI3E€H MEXKITY
HUMH JIJIsE ONTMCaHMs TIPOLIECCOB U SIBJICHUM, B TOM YMCJI€ MPU PEIICHUU 3a/1a4 U3
JIPYrUX y4eOHBIX MPEIMETOB U KYPCOB.

K xoHmy oOyduenms B 9 kJacce OOYYalOIIMICS IOJYYHT CICTYIOIIUE
peAMETHBIE PE3YJIbTaThI:

N3Bnekath © mnpeoOpa3oBbIBaTh HH(OpMAIMIO, TMPEICTABICHHYIO B
Pa3IMYHBIX MCTOYHHUKAX B BHUJE TaONHI], auarpamMMm, TpadukoB, IPEACTaBIATH
JTaHHBIC B BUJIC TAOJINII, TUarpaMM, rpaduKoB.

Pemiate 3amauM opraHuM3OBaHHBIM MEpeOOPOM BapHAHTOB, a TaKkKe C
UCITI0JIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOOB.

Hcnonb3oBaTh oOmucaTelbHbIE XAPAKTEPUCTUKU JISI MACCHBOB YMCIIOBBIX
JTAHHBIX, B TOM YHUCJIE CPEHNUE 3HAUYCHUS U MEPBI pacCeHBaHUS.

HaxoauTe 4acTOThl 3HAYEHUIN U YaCTOTHI COOBITHS, B TOM YKCII€ MOJIb3YSCh
pe3yabTaTaMu IPOoBeAEHHBIX U3MEPEHUN U HAOJI0ICHUH.

HaxoauTs BEpOSITHOCTH CIIy4alHBIX COOBITHI B M3YYCHHBIX OMBITaX, B TOM
YHUCJI€ B OINBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSIMH, B CEPHUAX
VICTIBITAHUH J10 IIEPBOI0 YCIIEXa, B CEPUAX UCIBITAaHUN bepHyinu.

Nmers npencrtaBiieHWEe O ClIy4alHOM BEJIMYMHE M O pacHpeAciCHUU
BEPOSATHOCTEMN.

Nmers mnpencraBieHue O 3aKOHE OONBIIMX YHUCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEIl B
MIPUPO/JIC U OOIIIECTBE.



TEMATUYECKOE INTAHUPOBAHUE - TEOPUA BEPOATHOCTHU U CTATUCTHUKA

7 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB H TeM nudpoBbIie
Ne n/m P Konrpoabubie | IlpakTuyeckue (idpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypchbl
buoamnorexa HOK
. Hpencrasaenue 1aHAEIX ! 2 https://m.edsoo.ru/7f415fdc
buobanorexka HOK
2 OmncarenbHas craTucrika 8 ! https://m.edsoo.ru/7f415fdc
. buoamnorexa HOK
3 CayHaiuas uIMeHiHBocT:, 6 ! https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
4 B 4
BEJICHHE B TCOPHIO Ipagon https://m.eds00.ru/7f415fdc
5 BeposiTHOCTB ¥ YacTOTA CIy4ailHOIO 4 1 buémmorexa HHOK
coObITHS https://m.edsoo.ru/7f415fdc
N bubauorexa HOK
6 O0001eHne, CHCTEMATHU3AUA 3HAHUT 5 2 hitps://m.edsoo.ru/7fA15fdc
OBHIEE KOJIMYECTBO YACOB 110 34 5 5

ITPOT'PAMME



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

KoanuectBo yacos JIeKTPOHHBIE
HaumeHoBaHMe pa3/ieJioB U TeM undpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1udp )
NnporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
bu6mmoreka [IOK
1 Hosropere kypea 7 iiacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenpHas cTaTucTuka. PaccenBanue 4 bubmmoreka [IOK
JIAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
. buommoreka IHOK
4 BeposiTHOCTD CJIy4ailHOTO COOBITHS 6 1 hitps://m.edsoo.ru/7f417fb?
but6mmoreka [IOK
> Brexerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
6 Cysaiiribie COObITHA 8 https://m.edsoo.ru/7f417fb2
. bubaunoreka [IOK
7 00001eHne, CHCTEMATHU3ALUA 3HAHUI 4 2 hitps://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB 11O 34 9 1

ITPOI'PAMME



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 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
HanmeHoBaHHe pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (mup )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bu6mmorexa [IOK
1 Hostopenne kypea § iracca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka HHOK
2 JJICMEHTLI KOMOHHATOpHKH 4 L https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOATHOCTh 4 bubmiorexa HOK
P P https://m.edsoo.ru/7f41a302
bub6moreka IHHOK
4 Henbiranus bepuy 6 ! https://m.edsoo.ru/7f41a302
. bubmuorexa [IOK
> Caysaifiias BeMHita 6 https://m.edso0.ru/7f41a302
bubaunoreka HOK
6 Obobmenne, kouTpoH 10 ! https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 5

IHPOI'PAMME



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

KTII - TEOPUA BEPOATHOCTHU U CTATUCTUKA

7 KJIACC
KoangecrBo yacos
Ne n/n Tema ypoka Koutpoanubie IpakTHYecKne Aara
Bcero Mnan.nata U3y4eHust
padoThI padoThI
1 [pencraBiieHue qaHHBIX B TaOIUIAX 1
5 ITpakTudeckue BEIYUCICHUS 110 TAOIUYHBIM 1
JTAaHHBIM
3 W3Bneyenne u MHTEpIIpeTaHs TAOIUIHBIX 1
JTAaHHBIX
4 IIpakTuyeckasi padora "Ta6auubr" 1 1
I'paduueckoe npeacraBieHue JaHHBIX B BUIC
5 KPYTOBBIX, CTOJIOMKOBBIX (CTOJIOYATHIX ) 1
Juarpamm
6 Urenne u nocrpoenue nuarpamm. IIpumepsl 1
JneMorpaduyecKux auarpamm
7 IIpakTuyeckasi padora " {uarpammbr" 1 1
8 Uwncnoeie Habopsl. CpenHee apuMeTHIecKoe 1
9 Uwucmossie Habopbl. CpenHee apuMeTHIeCcKOe 1
10 Menuana 4uciioBoro Habopa. Y cTOH4UBOCTh 1
MeEIHaHbl
1 Menmnana 9ucIoBOro Habopa. Y CTOMIUBOCTh 1
MEIUaHBbI
12 IIpakTuyeckas padora "Cpennue 1 1
3HaveHus"
13 HawubGonpiiee 1 HaMMeHbIIEeE 3HAYCHUS 1

YHUCJIOBOTO Ha6opa. Pa3zmax




Haubosbliee 1 HauMeHbIlIee 3HAYEHUS

14 1
4HCI0BOr0 Habopa. Pazmax

15 HaubGonpiee 1 HanMeHblIee 3HAYCHUS 1
yrcIoBOro Habopa. Pazmax
Koutpoannasi paboTa nmo reMam

16 "IIpencraBieHue 1aHHBIX. OnMUcaTeIbLHAA 1
craTucTHKA"

17 CryuaitHast "3BMEHYHBOCTH (ITPHMEPHI) 1

18 Yacrora 3HaYEHUI B MaCCUBE JaHHBIX 1

19 I'pymmmupoBka 1

20 I'acrorpammer 1

21 I'acrorpammer 1

29 IIpakTuyeckast padora "Ciy4aiiHas 1
H3MEHYNBOCTB"

93 I'pad, Bepmmna, pedpo. [IpencraBnenue 1
3a/1a49¥ ¢ IOMOIIBIO Tpada
Crenenp (BaJ€HTHOCTD) BEepIINHBI. Yncio

24 pEbep u cymMapHas crernens BepiiuH. Lens n 1
IIUKJT

25 Henb u uuka. [1yts B rpage. IlpencraBnenue o 1
CBSI3HOCTH Tpada

26 [pencrasnenre 00 OpHEHTHPOBAHHKIX Tpadax 1

27 CryuaifHbI ONIBIT U cly4aiiHoe coOBITHE 1
BepostHOCTh M 9acToTa coObITHS. Poib

28 MAJIOBEPOSATHBIX M MPAKTHYECKHU TOCTOBEPHBIX 1
COOBITHH B PUPOJIC U B OOIIIECTBE

29 MoHeTa 1 urpaibHas KOCTb B TEOPUH 1
BEPOSITHOCTEH

30 IpakTuyeckasi padora "Yacrora 1




BbINa/leHUus opJa"

KonTpoabnas padoTa mo temam

31 "Cay4aiinasi u3MeH4YnBOCTh. ['padbi. 1
BeposiTHOCTB ci1yyaiiHOro coObITHS"

39 [ToBTOopenue, o6o6menue. [IpeacraBnenue 1
JTAHHBIX

33 [ToBTopenue, 0600meHne. OnucarenapHas 1
CTaTUCTHKA

34 [ToBTOpenue, o6o0meHue. BepostHOCTh 1
CITy4aifHOTO COOBITHS

OBLIEE KOJIMYECTBO YACOB 11O IPOT'PAMME 34




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne IL1an. ara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue Jan A bp
n/n Bcero naarta U3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypchbl
1 [IpencraBneHue qaHHbBIX. 1 bu6mmoreka [IOK
OnucarenbHas CTaTUCTHKA https://m.eds00.ru/863f029e
5 CrnyuaiiHast ©”3MEHYUBOCTD. 1 bu6muoreka [IOK
Cpennue uucioBoro Habopa https://m.eds00.ru/863f03fc
3 CrnydaifHble COOBITHSI. 1 bu6mmoreka [IOK
BepositHOCTH 1 4acTOTHI https://m.eds00.ru/863f0578
Knaccuueckue monenu
4 TEOPUHU BEPOSITHOCTEM: 1 bubamorexa [IOK
PHH BEP ' https://m.eds00.ru/863f076¢
MOHETA U UrpajbHas KOCTh
bu6mmoreka [JOK
> Oricionetis 1 https://m.edso00.ru/863f0a50
5 Jucnepcus 41CiIoBOro 1 bubnuorexa LIOK
Habopa https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHUE 1 bubmuoreka [IOK
YUCJIOBOTO Habopa https://m.edso0.ru/863f0bfe
bu6anoreka LIOK
1
8 JluarpaMMBI pacceHBats https://m.edso00.ru/863f0ea6
bu6mmoreka [IOK
9 M 1
HOMECTBO, HOAMHONKECTBO https://m.edso0.ru/863f1180
Omneparnuu Ha,
10 MHozceI(I:TBaMI/JII' 1 bubmmorexa IOK
' https://m.eds00.ru/863f143c
o0beIMHEeHNE, TIepeceUCHHE,



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

JOITIOJIHEHUEC

CaoiicTBa omnepanuii HaJl

MHOKECTBAMH:

11 [IEPEMECTUTENBHOE, bu6muoreka [IOK
codeTaTeabHoe, https://m.edso0.ru/863f1784
pacrpeeuTesHoe,

BKJIFOUEHMUS

12 I'paduueckoe bubnuorexa [JOK
MPEICTABIECHUE MHOXKECTB https://m.edso00.ru/863f198¢c
KonTposnHasi pa6oTa mo

13 TemaM ""Crarucruka Bubanorexa IIOK

) https://m.edso0.ru/863f1180
MHuo:xecTBa"

14 DJIeMEeHTapHbIE COOBITHS. bu6mmoreka [IOK
Crnyuaiinbie coObITHS https://m.edsoo.ru/863f1dec
Bbrnaronpusarcts He

15 aneMeHI;a HBIE Zt)OgEITI/I}I bubmmorexa [JOK

p o https://m.edsoo.ru/863f1ldec
BepositHoCTH COOBITHI
baaromnpusrcTs e
16 aneMeHI;a HEIE ZLOGH:ITI/IH buGnnorexa [JOK
P o https://m.eds00.ru/863f1f72
BepostHOCTH cOOBITHIT
OMBITH ¢ PABHOBO3MOXHBIMHU
17 DJIEMEHTAPHBIMHA COOBITHIMU bubnmorexa HOK
. P . ' https://m.eds00.ru/863f21ca
Crnyuvaiinelii BEIOOp
OMnBITH ¢ PABHOBO3MOXHBIMHU
18 3JIEMEHTAaPHBIMU COOBITUSIMU bubmmorexa [JOK
N P . ) https://m.edso00.ru/863f21ca
Crny4aiiHelii BEIOOp
19 IIpakTHyeckasi padora buodanorexa HOK

"OnbITHI €

https://m.edso0.ru/863f235a



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a

PAaBHOBO3MOKHBIMH

3JIeMEeHTAPHBIMH
coopITHAME"'
bubnanorexa LIOK
20 /lepeso https://m.edsoo.ru/863f2ade
CaoiicTBa aepeBa:
€IMHCTBEHHOCTD IYTH,
21 CYILIECTBOBAHUE BUCSYEN bubnuorexa [JOK
BEPILIHHBI, CBA3b MEXIY https://m.edsoo.ru/863f2bac
YUCJIOM BEPIIUH U YHCIIOM
pédep
bubnunorexa LIOK
22 Hpasmiio ymroxkeHnus https://m.edso0.ru/863f2cd8
butmmoreka [IOK
2 IT
3 PABHIIO yMHOMCHIA https://m.eds00.ru/863f2e36
bubnaunorexa LIOK
24 [porusononoxoe codrrtie https://m.edsoo.ru/863f2f8a
narpaMma Ouiepa.
25 g61,ep WHEHUE U P bubmmorexa [JOK
a . https://m.edso0.ru/863f3214
nepeceyeHne COObITUIM
HecoBMecTHBIE COOBITHSL.
26 dopmyna craoxeHus bubnnorexa LIOK
MY o https://m.edso0.ru/863f3372
BEPOSITHOCTEH
HecoBmecTtHBIE COOBITHS.
27 dopmyna cnokeHus Eubmiorexa HOK
pMY. . https://m.edso0.ru/863f3764
BEpPOSITHOCTEH
IIpaBuino yMHOXKEHUS
. bubmuoreka [IOK
28 BEPOATHOCTEN. Y Cll0BHAs

BCPOATHOCTD. HezaBucumeie

https://m.edsoo.ru/863f38ae



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae

COOBITHUA

[IpaBrIIO YMHOXKEHHS

29 BEPOSITHOCTEN. Y CIIOBHAs 1 bu6mmoreka [IOK
BEpOATHOCTH. HezaBrucumele https://m.edso00.ru/863f3b06
COOBITHS
IIpencraBnenue ciry4aiiHOro bu6nuorexa [IOK

30 1
AKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso00.ru/863f3che
IIpencraBnenue ciy4aitHOro bu6mmoreka [JOK

31 1
SKCTIIEPUMEHTA B BUJIE IEPEBA https://m.edso00.ru/863f3f20
TToBTOpEeHue, 0000IICHHE.

32 IT eBTch)all:JII/IeHI/Ie a]:Ilez 1 bubamorexa TIOK

pel A ' https://m.eds00.ru/863f4128
OnucarenpHas CTaTUCTUKA

33 [ToBTOpEHue, 0600MIEHNE. 1 bu6mmoreka [IOK
I'pader https://m.eds00.ru/863f4312
KonTponbHas pabota no

34 temaMm "CrydaiiHpie 1 bubauorexa HOK
coObITHsI. BeposITHOCTS. https://m.edsoo.ru/863f235a
I'padsr"

OBHIEE KOJIMYECTBO YACOB 34

11O ITPOI'PAMME



https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f235a

9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBarejibHbIe
padoThbI padoTbI
pecypchbl
bubanoreka LIOK
1 Hpencranncrie faHAEX 1 https://m.edso00.ru/863f47ea
2 OnucaTenbHasi CTaATUCTUKA 1 bubmmorexa [JOK
https://m.edso0.ru/863f47ea
bu6manoreka LIOK
3 Onepari Haz cobbiTHAMK 1 https://m.edso00.ru/863f47ea
but6mmoreka [JOK
4 H i 1
e3aBUCHMOCTS COOBITHH https://m.edso0.ru/863f47ea
5 Kom6unaTtopHoe npasuiio 1 bubnuorexa LIOK
YMHOKECHUS https://m.eds00.ru/863f4e16
[TepecranoBku.
6 ®daxkropuan. CoueTaHus u 1 bubmmorexa [IOK
pHaL. . https://m.edso00.ru/863f4¢16
YHCIIO COYETaHUMN
bu6anoreka LIOK
7 T II 1
PEyrofbiuic Liackait https://m.edso0.ru/863f5014
IIpakTnyeckas padora
"BolunciieHue
BEPOATHOCTEMH ¢
8 HCIMOJIb30BaHUEM 1 1 bubamorera IIOK
https://m.edso0.ru/863f5208
KOMOUHATOPHBIX
(GyHKIUI 3JIEeKTPOHHBIX
Tad "
9 ['eomeTpuueckas 1 bu6mmoreka [JOK



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208

BEpOATHOCTh. CitydailHbIN
BBIOOp TOYKH U3 HUTYPHI
Ha IUIOCKOCTH, U3 OTpE3Ka,
U3 AYTU OKPY>KHOCTH

https://m.edsoo.ru/863f5884

10

I'eomerpuueckas
BEPOSITHOCTh. CllydaliHbIH
BBIOOp TOYKH U3 HUTYPHI
Ha IJIOCKOCTH, U3 OTpe3Ka,
U3 AYTU OKPY>KHOCTH

bu6anoreka LIOK
https://m.edsoo.ru/863f5a50

11

I'eomerpuueckas
BEPOSTHOCTh. CllydaliHbIN
BBIOOp TOUKH U3 (HUTYPBI
Ha IJIOCKOCTH, U3 OTpe3Ka,
U3 AYTU OKPY>KHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/863f5bfe

12

I'eomerpuueckas
BEpOSTHOCTh. CilydaliHbIN
BBIOODP TOUKH U3 PUTYPBI
Ha IJIOCKOCTH, U3 OTpe3Ka,
U3 AYTU OKPY’KHOCTH

bubnaunorexa LIOK
https://m.edsoo.ru/863f5e10

13

Hcnbrtanue. Yenex u
Heynava. Cepus
UCIBITAaHUH 10 TIEPBOTO
ycnexa

bub6anoreka LIOK
https://m.eds00.ru/863f6162

14

HcneiTanue. Ycnex u
Heynaya. Cepus
WCTIBITAHUH J0 MEPBOTO
ycrexa

bu6anoreka LIOK
https://m.edsoo0.ru/863f6356

15

WcneiTanue. Ycoex n
Heyaauda. Cepust



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356

UCTIBITAHUH JIO TIEPBOTO
ycrexa

Hcnbrranus beprymnu.
BeposiTHOCTH cOOBITHI B

bu6anoreka LIOK

16
CEpHUHU UCTIBITAHUHN https://m.eds00.ru/863f64d2
bepnymn
Hcnbrranus beprymnn.
17 BepositHoCTH cOOBITHI B bubnuorexa [JOK
CEpHUHU UCTIBITAHUHN https://m.eds00.ru/863f6680
bepnynnu
18 IIpakTH4eckas padora Bbubaunorexa LHOK
"UcnbiTanusa bepuyaiau" https://m.edsoo.ru/863f67de
CiyyaiiHasi BEeTMYMHA U
19 acIpeiclICHHE bubmmorexa LOK
pactipelt . https://m.edsoo.ru/863f6b44
BEpPOSITHOCTEM
MartemaTrueckoe
20 OKHUJITAaHUE U TUCTICPCUS bubmmorexa LOK
JLAHHE M AWETEP htps://m.eds00.ru/863f6da6
CITy4altHOM BEJIMYMHBI
[Ipumepst
MaTeMaTHYeCKOro
21 OKMIaHUS KaK bubmorera [JOK
A https://m.eds00.ru/863f6f86
TEOPETHUUECKOTO CPETHETO
3HAUCHUS BEITMUMHBI
29 IlonsaTue o 3akoHe bu6anoreka LIOK
OOJIBIITUX YHCETT https://m.edsoo.ru/863f72c4
23 N3mepenne BeposaTHOCTEN bu6nuorexa [IOK
C IIOMOIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [Ipumenenue 3aKoHa bubnuorexa [JOK



https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652

OOJIBIINX YHUCEN

https://m.edsoo.ru/863f7116

O0001enue,
25 cucTeMaTH3aIMsI 3HAHUI Eubmiorexa HHOK
' https://m.eds00.ru/863f783c
[IpencraBieHne qaHHBIX
O0o0Omenue,
26 cUcTeEMAaTH3aIis 3HAHUN bubmorexa [JOK
' https://m.eds00.ru/863f783c
OnucarenbHas CTaTUCTHUKA
O0o00menue,

97 cHucTeMaTh3alus 3HaHU. bubmuoreka [IOK
[IpencraBnenue JaHHBIX. https://m.edsoo.ru/863f893a
OmnucarenbHas CTaTUCTUKA
O0o001enue,

)8 CHUCTeMaTH3aIys 3HAHHH. bubmuoreka [JOK
BeposiTHOCTB citydaitHOTO https://m.edso00.ru/863f7ade
COOBITHSA
O6o06micHue,
cUcTeMaTH3aIs 3HaHUH.

29 BeposaTHOCTE city4aliHOTO bubnmorexa HOK

P i https://m.eds00.ru/863f7c9c
COOBITHA. DIIEMEHTEI
KOMOHMHATOPUKH
O0o0Omenue,

30 CHCTEMAaTH3alHs 3HAHUH. bubmuorexa [JOK
DJIEMEHTEI https://m.edso0.ru/863f7e54
KOMOHWHATOPUKH
O0o001enue,
cUCTeMaTH3alus 3HaHUH.

31 S IEMEHTLL bubommoreka [JOK

https://m.edso00.ru/863f8408
KOMOHMHATOPHKH.

CrydaiiHble BEJIMYUHBI U



https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408

pacnpeneiaeHus
O0001enue,

32 CUCTEMAaTU3aLMs 3HAHUM. 1 bu6mmoreka [IOK
Crny4aiiHble BETUYUHBI U https://m.edso00.ru/863f861a
pacnpeneiaeHus

33 Hrorosasi KOHTpPO/IbHAA 1 bubéamorexa OK
padora https://m.edso0.ru/863f8b56

34 O6o06meHue, 1 Bbubmmoreka [JOK
CUCTEMATH3ALMs 3HAHUU https://m.edso0.ru/863f783c

OBHIEE KOJIMYECTBO 34

YACOB 11O TPOI'PAMME



https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f783c

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

butbmmoreka IJOK
https://m.edsoo.ru/863ec1f8

Bubmoreka IJOK
https://m.edsoo.ru/863ec324

butbmmoreka IJOK
https://m.edsoo.ru/863ec78e

Bbubmoreka LIOK
https://m.edso0.ru/863ed18e

Bubmoreka [JOK
https://m.edso0.ru/863ed602

butbmoreka IJOK
https://m.edsoo.ru/863ed846

Bbubmoreka LIOK
https://m.edsoo.ru/863edb3e

bubmmoreka IJOK
https://m.edsoo.ru/863ee07a

METOANYECKHUE MATEPHAJIBI JIUIS1 YYUTEJISA

bu6moreka IJOK
https://m.edso0.ru/863ef236

Bbubmoreka LIOK
https://m.edsoo.ru/863ef3b2

but6mmoreka IJOK
https://m.edsoo.ru/863ef4d4

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmumotexa I{OK https://m.edsoo.ru/863ef236

Bubmmorexa [TOK https://m.edsoo.ru/863ef3b2

bu6moteka I{OK https://m.edsoo.ru/863ef4d4

bu6mmoteka ITOK https://m.edso00.ru/863ef646
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