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yueOHOro Kypca «BeposiTHOCTB U cTaTHCTUKA (YIJIYOJEéHHBII YPOBEHD))

U1 oOygaromuxces 7 — 9 kimaccoB



INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1udpoBOoM MHpE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK C TOYKU 3PCHHS IPAKTUUCCKUX TMPHUIIOKEHUH, TaK U
UX poJid B 00pa3oBaHUM, HEOOXOJUMOM KaXXoMy 4YesioBeKy. Bospacraer ymcio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopoias 0a3oBas MOJAT0TOBKA
B 00JacTd BEpPOATHOCTH W CTATUCTUKH, Takas TMOATOTOBKAa BakHA s
IPOAODKEHUs 00pa30BaHuUs U JUIsl YCIEIIHON Mpo¢deCCHOHaIbHON Kaphephl.

Kaxxapiif yenoBek MOCTOSIHHO MPUHUMAET PEILIEHUsI HA OCHOBE UMEIOILUXCS Y
HEero AaHHbIX. /(75 000CHOBaHHOTO MPUHATHSA PEUICHHS B YCIOBHUSX HEIOCTATKa
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpouio chOpMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIUICHHE. VIMEHHO MO3TOMYy BO3HHUKIIA
HEOOXOIMMOCTh (POPMHPOBATH y 00yUarOUINXCA (PYHKIIMOHAIBHYIO IPAMOTHOCTD,
BKJIIOYAIOUIYI0 B Ce€0sl yMEHUE BOCIPUHUMATh M KPUTHUYECKU aHAIU3UPOBATH
uH(poOpMaIMIO,  TPEACTAaBICHHYIO B  pas3lMyHbIX  (opmax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHUX pEabHBIX TMPOIECCOB U 3aBUCHUMOCTEH,
POU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMU cOopa, aHaiu3a u
IPEICTaBIICHUS JAHHBIX W3 Pa3lUYHBIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOiiaeT oO0ydalmMxcs K OOUIECTBEHHBIM HHTepecaMm. F3ydeHne OCHOB
KOMOMHATOPUKH DPa3BUBAET HABBIKM OpraHHM3alMu mepebopa M mojacuyéra vucia
BapHAHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TE€OPUU
rpadoB co3maét MaremMaTruueckuil GyHAaMeHT aJisi GOPMUPOBAHKS KOMIIETEHITUN B
obOnactu MHPOPMATUKU U IUGPOBBIX TeXHONOruH. [Ipyn U3ydeHUH CTAaTUCTUKHU U
BEPOATHOCTH OOOTAIIAOTCS TMPEACTABICHUS OOYYaroMMXCsi O COBPEMEHHOU
KapTHHE MHpa W METOJax €ro HCCIeNOoBaHus, (pOPMUPYETCS TMOHUMAHHUE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COLUAIILHO 3HAYMMOMN MH(OpPMAITUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUSI.

B cooTBeTcTBUM ¢ AAHHBIMHU LEISIMH B CTPYKTYpE IPOrpaMmbl y4eOHOTO
Kypca «BepoATHOCTP ¥ CTAaTUCTHKa» OCHOBHOTO 00IIero oOpa3oBaHus Ha
yrayOlnEHHOM YpOBHE BBIIETICHBI CIEAYIOIINE COJAEPKATEIbHO-METOANYECKHE
muaun: «lIpencraBnenre JaHHBIX W OMHCATENIbHAS CTATHCTHKAY», «BeposTHOCTHY,
«OnemeHThl KOMOMHATOpUKWY», «BBenenue B Teoputo rpados», «MHOXKeCTBaY,
«JIorukay.

Copepxanne muaun «lIpencraBneHne JaHHBIX U OMHUCATEIbHAS CTATUCTHKAY
CIIY)KUT OCHOBOU il (DOPMHPOBAHUS HABBIKOB PAOOTBI ¢ HWH(pOpMANUCH: OT
YTeHUS] W UHTeprpeTanuu uHGOpPMAIUU, NPEACTAaBICHHON B TalOnmuIax, Ha
auarpaMMmax W rpadukax, g0 cOopa, MpEACTABICHHS M aHalld3a JaHHBIX C
UCTIONb30BAaHUEM CTAaTHUCTHUYECKUX XapaKTEPUCTHK CPEIHUX U PACCEHBAHUA.
PaGortas ¢ manHbiMH, OOydaromuecs y4yaTcsl CUMTBIBATb W HHTEPIPETUPOBATH



JAHHbIE, BBIABUraTh, apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE THUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OIEHUBATH HUX
BIIUSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYynTHBHOE NpPENCTABICHUE O CIy4YalHONM M3MEHUYMBOCTH, HCCIICIOBAHME
3aKOHOMEPHOCTEM W TEHACHLMUN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOW IS
U3YUYEHUS] TEOPUU BEPOSITHOCTEH. boibllloe 3HAYEHHE HMEIT NPaKTUYECKUE
3aJ]aHUs], B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEISIMH.

[ToHnaTre BEpOSTHOCTH BBOJAUTCA KakK Mepa MpaBaoONofoOusi CIydailHOTO
coObrtusi. Ilpm wu3ydyeHmm ydeOHOTO Kypca oOOydYaroniuecss 3HAKOMATCS C
IMPOCTEUIIMMUA  METOJaMH  BBIYMCJICHHS  BEPOSATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PAaBHOBO3MOXHBIMU AJIEMEHTAapHBIMU HCXO0/1aMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 0oJjiee CIOKHbBIC
3amaud. B ydeOHbI Kypc BXOHST HayajdbHbIE MPEACTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaromIuxcsi ¢
MHOXECTBAMU M OCHOBHBIMHU OIIEpALMSAMHU HaJ MHOYKECTBaAaMHU, pacCMaTPUBAKOTCS
npuMepbl TpUMEHEeHUs] TpadoB U DJIEMEHTOB TEOPUU MHOXKECTB ISl PEIICHUS
3a/a4, a TaKKe WCIOJIb30BAHUS B JAPYTHMX MATEMaTHYECKUX Kypcax M ydeOHBIX
IpeIMeETax.

Ha uzyuenue yuebHoro kypca «BeposTHOCTh U cTatucTtukay otBoautcs 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hepgento), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 Jaca (1 gac B Hezeno).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

[IpencraBiienne MaHHBIX B BHUJE TaOJUIl, AUarpaMM. 3arojHEHUE TaOJull,
YTEHHWE M TIOCTPOCHHE CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX JHArPaMM.
Urenne rpadukoB peabHBIX MPOIECCOB. V3BnedueHne napopManuu U3 JuarpaMmm
U TaOJIUII, UICTIOJIb30BAaHUE M MHTEPIIPETAIUS JaHHBIX.

OnucarenpHasi CTaTHCTHKA: cpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HauMOOJbIIEE W HAWMEHbIEEe 3HAYECHMs, KBAPTWIM, CpPEIHEE TapMOHUYECKOE,
CpellHEee rapMOHUYECKOE YUCIIOBBIX JJAHHBIX.

[Ipumeppl  cilydailiHO W3MEHYMBOCTM NIPU  HU3MEPEHHSX, B MacCOBOM
IPOU3BOJICTBE, TEHJICHIIMM M CIy4ailHble KoJieOaHUsl, TPYNIUPOBKA JaHHBIX,
IPEICTaBIICHUE CIy4alHOW M3MEHYMBOCTH C I[IOMOINBIO JUArpaMM, YacTOThI
3HAYEHMH, CTATUCTUYECKAA YCTOMUYUBOCTb.

I'pad, Bepmmna, pedpo. Cremenp BepmmHbl. Yucino pédep u cymmapHas
creneHb BepmnH. [lonarue o cBs3HbIX rpadax. [lytu B rpadax. Llenu u muxib.
O6xox rpada (ditniepoB myTh). [lonstre 06 opueHTHpoBaHHOM Tpade. Pemenue
3a/1a4 ¢ MOMOIIBIO TpadoB.

YTBepxkJeHuss ¥ BbiCKazbiBaHUA. OTpUIlaHHE YTBEPKICHUS, YCIOBHBIC
YTBEPXKIICHUS, OOpaTHbIE W PABHOCHWIBHBIE YTBEPXKICHUS, HEOOXOIWMBIE U
JIOCTATOYHbIEC YCJIOBUS, CBOMCTBA U MpU3HAKU. [[pOTHBOIOI0KHBIE YTBEPKICHHUS,
JI0Ka3aTeIbCTBA OT IPOTUBHOTIO.

Crny4dailHbI 3KCIIEpUMEHT (OMBIT) W cllydailHoe coObiTue. BepostHocTh u
4acToTa CIy4alHOro coObITHs. Ponb  ManoBEpOSATHBIX M IPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B MPUPOJE U B OOLIECTBE.

8 KUIACC

MHOXeCTBO U NMOAMHOXKECTBO. [IprMepsl MHOKECTB B OKPYXKAIOIEM MHpE.
[lepeceuenne u oObenuHeHwe MHOXKecTB. [luarpammbl Oiinepa. Yucnobie
MHOecTBa. [lpuMepbl MHOXECTB U3 KYpCOB aireOpbl H TIE€OMETPUH.
[lepeuncrienue 3JeMEHTOB MHOKECTB C MIOMOIIBIO OPraHU30BAHHOTO TMepedopa u
IpaBuiIa yMHOXKeHUA. DopMyIia BKIIFOYEHUA-UCKIIFOYEHUS.

OnemeHTapHble COOBITHS. BeposTHocTH ciaywailHbIX cOObITUH. ONBITHL €
PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CiydaiiHbIN BBIOOD.

W3mepenue pacceMBaHMs YUCIOBOrO MaccuBa. Jlucmepcuss M CTaHIApTHOE
OTKJIOHEHHE 4YHciIoBoro Habopa. CBoiicTBa JAMCIIEPCMM U CTaHJIAPTHOIO
OTKJIOHEHMs. JlnarpaMMbl pacceMBaHuUs ABYX HaOJI0JaeMbIX BeauuuH. JIuHelHas
CBSI3b HA TMarpaMMe pacCEUBaHMS.



HepeBo. JlepeBo caydaiiHoro »skcnepuMeHTa. (CBOHCTBAa  JI€pEBBEB:
€IMHCTBEHHOCTb IYTH, CBSI3b MEXKy YMCIOM BEPILIUH U yucioM péoep. [loustue o
IIOCKUX rpadax. Pemenue 3a1ay ¢ nOMONIbIO JE€PEBBEB.

Jlornueckue coro3el «M» n «MJIN». CBA3p MEXKIy JIOTMYECKHUMH COO3aMHU U
orepainusMu HaJl MHOKeCTBaMu. Vcronbp30oBaHue TIOTHYECKUX COI030B B anredpe.

CrnydaiiHple  COOBITHSI KaK  MHOXECTBAa  JJIEMEHTAPHBIX  COOBITHH.
[IpotuBonosoxubie coObITUA. Onepauuu Haj coObITUAMH. DOpMysa CIOXKEHUS
BEPOSATHOCTEH.

IIpaBuno YMHOXKECHUSA BEPOSTHOCTEM. YcnoBHas BEPOATHOCTD.
[IpencraBienue ciay4aHOro OJKCIIEpUMEHTa B BHJE JepeBa. He3aBucumbie
COOBITHSI.

9 KUIIACC

KomOunnaropnoe npaBuio ymMHoxeHus. [lepecranoBku u ¢akropuan. Yucno
couetaHut u TpeyronbHUK Ilackans. CBoiicTBa uymucen codeTaHuid. bunHom
HrroTona. Pemenue 3aau ¢ uCoib30BaHIEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA, U3 IyT'H OKPYKHOCTH.

HcnbiTanusa. Ycenex n Heynmaya. Cepus HCHIBITAaHWM 10 TEPBOTO ycCIexa.
Cepuss wucnbiTanuii bepHymmu. BeposiTHocTH COOBITHII B CEepuUM HCTBITAHUN
bepuynnu. CinyuaiiHblii BBIOOP U3 KOHEYHOT'O MHOYKECTBA.

CnyyaliHasg BeJIMYMHA W pacnpeieneHue BeposiTHocTed. IIpumepsr
CIy4YalHbIX BEJIMYMH. BaKHbIe paclpelesieHuss — YHCIO IONBITOK B CEpUU
UCIIBITAHUN 10 NIEPBOTO YCIIEXa U YUCJIO YCIIEXOB B CEPUM UCHBITaHUNA bepHyium
(reomeTpuuecKoe 1 OMHOMHAIIBHOE PACTIPEICICHHUS).

MareMatudyeckoe OXUJIaHUE CIIy4YalHOW BeMWYUHBL. DU3NMYECKUN CMBICI
MaTeMaTU4eCcKoro oxugaHud. IIpuMepbl HMCHONB30BAHUS MATEMATHYECKOIO
oxunanusA. Jlucrepcuss M CTaHIAPTHOE OTKIOHEHHWE CIIyYalHOM BEJIMYHHBI.
CBoiicTBa MAaTreMaTHYECKOro OXUAAHUS M Jucnepcud. MareMmatnyeckoe
0’KUJAHHUE U JUCIIEPCUS U3YUEHHBIX PACIPEICIICHUM.

HepaBenctBo YeObiméBa. 3akoH OoibmMX 4Yuceld. MaTemaTudyeckue
OCHOBAHMS U3MEPEHUs BeposiTHOCTEN. Posib 1 3HaUeHME 3aK0oHA OOJIBLINX YHCEN B
HayKe, B IPUPOJE U OOIIECTBE, B TOM YUCIIE B COLUOJIOTMYECKUX OOCIET0BAHUSIX U
B U3MEPECHUSX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJIbTATBI OCBOCHUS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKkTEepU3yrTCs B 4ACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAM3aluu €ro
opaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHMEM BaXKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITEILHOCTH YYEHOTO;

3) TpPyA0BOr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTEMaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BaXXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpogecCHOHaIbHON
NEATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWI, pacCyX JCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOIO MMO3HAHMS:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYEeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTUYECKOW KyJbTYPOU KaK CPEICTBOM
MIO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOyYHusi:



TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHHUS B HMHTEpPECaX CBOETO
3l0pOBbsS, BEACHHS  37A0pOBOro  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pPedIECKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJaCTH COXPaHHOCTH OKpY>KaroIIell cpeapl, IJIAaHUPOBAHHUS MOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYXKAIOIIEH Cpelpl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IMyTel UX peleHus;

8) ajanTanum K U3MEHAKIIMMCS YCJIOBHAAM COLMAJBHOW M NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y IPYIHX JIIOJeH, NpuoOpeTarb B COBMECTHOW AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH HJIEH,
NOHSATHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBO€ Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble pPElIeHUs U ACUCTBUSA, (POPMYyIHUPOBATH M OICHUBATh PHUCKU U
HOCEeACTBUSL, (HOPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare 0cBOGHHS TPOrpaMMbI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocst 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEUCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMU M YHUBEPCATBHBIMU PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:

BBISIBISAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIIUU,
OCHOBAHUS JJIs1 000OIICHHS U CPAaBHECHHMS, KPUTESPUHU ITPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJMIOJACHUSX W YTBEP)KICHUSIX, MpeasiaraTb KPUTECPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3ouparh 10Ka3aTelIbCTBA MAaTeMaTUUYECKUX YTBEPXKIEHUM (MpsSMble U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIBHO JOKAa3aTelIbCTBA MaTeMaTUYECKHUX
(bakTOB, BBICTpaWBaTh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccy KJIeHus;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PCIIEHHUs, BHIOMpAaTh HauOoJiee MOAXOAAIHMA ¢ y4ETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).
ba3zoBble ucciaeaoBare/bCKue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
CaMOCTOATENILHO YCTAaHABIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIAY COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAONIOACHMS, HCCIEAOBAHMS, OKCIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh MHGOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JJISI pEIICHUS 3a]1auu;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh MW HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIAOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHOOpPMAIMM M WLIIOCTPUPOBATH
peniaeMble 3a1a4 CXeMaMu, JuarpaMmmMaMu, UHOU rpaduKoil ¥ MX KOMOUHALIUSIMU;

OIICHUBATh HAJEKHOCTh MH(POPMAIUU MO KPUTEPUSIM, MPEIOKECHHBIM HIH
c(hOpMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:



BOCIPUHUMATh U (HOPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesnsMU  OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUsS 3aJauH,
KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yIbTaT;

B X0/ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY 0OCYX/IaeMOIl TEMBI,
npoOsieMbl, peuiaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEIICHHs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXACHUSMU APYTUX YYaCTHHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (Qopme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,;

IOPEICTaBISITh PE3yJIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTa, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4ETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEN ay IuTOpUU;

NOHMMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThl TpU peuIeHHH Y4eOHBIX MaTeMaTHYeCKHX 3a/]ad, MPUHUMATh IElb
COBMECTHOHN JESATEeNIbHOCTH, IUIAHUPOBAaTh OPraHU3allii0 COBMECTHOH paloThl,
pacnpenenartb BuAbl paboT, JAOroBapUBaThCs, 00CYXkJaTh NPOLECC U pe3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M UHBIE); BBIIOJHATH CBOIO 4YacTb palbOTHl U
KOOPAMHHUPOBATb CBOM JCHCTBUS C JPYTMMH WIEHAMHU KOMAaH[bl, OLIEHUBATh
KauecTBO pe3yJjbTaTa M KauyecTBO CBOEr0 BKJIaJa B OOWMH pe3yJbTaT 10
KpUTEpHUsM, CHOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHMS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTHPOBATHCS B PA3IMYHBIX MMOAXO0JAX NPUHATHS pelIeHU (MHIUBUIYaJIbHOE,
TPYIIIOBOE);

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, alJTOPUTM peHIeHUs 3ajaud (W €ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapHaHThI
penieHuit ¢ yaéTom HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHBbIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yJibTara
pelIeHnsl MaTeEMaTUYEeCKOM 3a1auk, CAMOMOTHBALIUU U PEPIIEKCUU;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSACHATh MPUYMUHBI JOCTUKEHUS WIM HEOCTHKEHUS 11€7U, HAaXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAJKAaTh SMOLMHU MNPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDHI

K koH1y 00yueHus B 7 Kiacce 00y4aromuics MOJIy4YUT CIEYIOIINE TPEAMETHBIE
pe3yJIbTaTHhI:

Yurate uH(pOpPMAIMIO, NPEICTABICHHYI0 B TalnuIax, Ha JUarpaMmMax,
IPEICTaBISITh JaHHbIE B BUAE TaOJIML, CTPOUTH CTOJOHKOBBIE (CcTONOYATHIE) U
KpYTOBBIE THarpaMMBbl [10 MacCUBaM 3HAYCHUM.

OnuceiBaTh ¥ UHTEPOPETUPOBATh  pEAIbHBIE  YWCIOBBIE  JAaHHBIE,
Ipe/ICTaBIICHHbIE B TA0JIMIIAX, HA IUarpaMMax, rpapukax.

Hcnonp30BaTh I ONMCAaHWsS JAHHBIX CTAaTUCTHYECKHE XAPAKTEPUCTUKHU:
cpenHee apudMeTHUecKoe, MeauaHa, HauOousplliee W HauMEHbIee 3HaueHus,
pa3max, KBapTHIIU.

NmeTs mpencTaBieHHE O JIOTMYECKUX YTBEPKACHUSAX U BBICKA3bIBAaHUSX,
YMETh CTPOUTh OTpPULAHUSA, (POPMYIUPOBATH YCIOBHBIE YTBEPKACHUS MpU
pellIeHnH 3a7a4, B TOM YHUCIIe U3 JIPYTUX yU4eOHBIX KYpCOB, UMETh MPEICTaBICHHIE
0 TeopeMax-CBOMCTBAX U TeOpeMax-NpU3HaKaX, 0 HEOOXOJUMBIX U JOCTATOYHBIX
YCIOBUSAX, O METOJIE€ 10KA3aTEIbCTBA OT IPOTUBHOIO.

NmMers mnpencraBieHUMe O CIyYalHOM W3MEHYMBOCTM Ha IIpUMeEpax
pe3yNbTaTOB M3MEPEHUHM, LEH, (U3UUYECKUX BEIUYHH, AHTPONOMETPUYECKHX
JAHHBIX, UMETh IIPEICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

Hcnonp30BaTh 1Id ONMCAaHUA JAHHBIX YacTOThl 3HAYEHMM, I'PYIIIHMPOBATH
JAHHBIE, CTPOUTH THCTOTPAMMBbI IPYIIIIUPOBAHHBIX TaHHBIX.

Ucnonb3oBate rpadpl uisi pelieHHs] 3a1ad, HUMETh MPEJCTaBIECHUE O
TEPMHUHAX TEOpPHH TpadoB: BepUIMHA, pedpo, LeMb, IUKI, MyTh B Trpade, UMETh
npenacrasiieHne 006 00xoje rpada u 06 OPHEHTHPOBAHHBIX rpadax.

K xoH1y o0yuenus B 8 kyiacce 00y4aromuiics: MOIYUUT CIAEAYIONIUE MPEIMETHBIC
pEe3yIbTaThI:

OnepupoBath MOHITUSMHA MHOKECTBA, TOJAMHOKECTBA, BBIIIOJIHATH ONEPALUN
HaJ, MHOXECTBaMH: OOBEAMHEHHUE, TMepeceueHue, NEePEeUnucCIsiTh AIEMEHTHI
MHO>XECTB C HCIIOJIb30BAHUEM OPraHW30BaHHOrO mepedopa M KOMOMHATOPHOTO
MIpaBUJIa YMHOXKCHHUSI.

Haxonutb BepOSITHOCTU CIIy4allHBIX COOBITMI B CIIyYalHBIX OIBITaX, 3Has
BEPOSITHOCTA  DJIEMEHTApHBIX  COOBITUH, B TOM 4YHCJIE B OIbBITaX C



PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, UMETh NOHATHE O CIy4yallHOM
BBIOODE.

OnuceiBaTh AaHHBIE C MOMOIIBIKD CPEAHUX 3HAYEHUW M MEpP PacCEUBaHUs
(Iucriepcusi U CTaHJIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTHh M MHTEPIPETUPOBATH
JrarpamMmbl pacC€MBaHUsl, UMETh MPECTABICHUE O CBI3U MEXIY HaOII0JaeMbIMU
BEJIMYMHAMM.

Nmers mpeacraBieHre O JepeBe, O BepuimHax U peéOpax Jnepesa,
WCIIOJIb30BAHUM JEPEBBEB NIPU PEIIECHUU 33/1a4 B TEOPUM BEPOATHOCTEM, B IPYTHUX
y4eOHBIX MaTeMaTUYECKUX Kypcax U 3a7ad U3 APYTUX Y4eOHbIX MPEIMETOB.

OnepupoBaTh NOHATHEM COOBITHSI KaK MHOXECTBA AJIEMEHTAapHBIX COOBITUN
CJIy4aillHOTO OIIBbITA, BBINOJIHATH ONEPALMU HaJl COOBITUSMH, HUCIIOJIB30BATH IPHU
pEelIeHUH 3aJa4 Auarpammbl Jijepa, YUCIOBYIO MPAMYIO, MPUMEHSTh (GOpMYITy
CJIO’KEHMS BEPOSATHOCTEN.

[Tonp30BaThCA MPABWIIOM YMHOXKEHUS BEPOATHOCTEW, MCIIOIB30BATh AECPEBO
JUIsL TIPEJCTABICHUS CIIy4allHOrO OIbITa NpU pelmeHuu 3aaad. Onepuposatb
HNOHATHEM HE3aBUCUMOCTH COOBITHIA.

K xonIty 00yuenus B 9 kiacce 00ydarOmuiics MOTYyUUT CIASAYIOIINE TPEIMETHBIC
pEe3yJbTaThI:

[Tonp30BaThC KOMOMHATOPHBIM TPABUIOM YMHOXKEHHS, HAXOJUTh YHCIIO
NIEPECTAHOBOK, YMCJIO COYETAaHHM, MOJIb30BATHCS TPEyroiabHUKoM Ilackans mpu
pEIIeHNH 33714, B TOM YHCIIC Ha BEIYHCICHUE BEPOSTHOCTEH COOBITHIA.

HUcnonb3oBaTh  MOHATHE  TI'E€OMETPUYECKOW  BEPOSITHOCTH,  HAXOIUTH
BEPOSITHOCTU COOBITHI B OIbBITaX, CBA3aHHBIX CO CIyYaiHbIM BHIOOPOM TOYEK M3
IJIOCKOM (DUTYpPBI, OTPE3Ka, JJIUHBI OKPYKHOCTH.

HaxoauTh BepoATHOCTH COOBITUI B OMbBITAX, CBSI3aHHBIX C WUCIBITAHUSIMU JI0
JTOCTHXKEHUS MIEPBOTO YCIEXa, B CEPUSIX UCNIBITAHUN bepHym.

HNmers nmpencraBiieHUE O CIyYalHbIX BEJIWYHMHAX U OMO3HABATH CIIyYalHBbIE
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOLIEr0 MHpA, ONEPUPOBATH IMOHITHUEM
«pacupeneseHne BEPOATHOCTEW». YMETh CTPOUTH PACHPEAECICHUS BEPOSITHOCTEU
3HAYEHHU CIy4YalHbIX BEJIMYMH B U3YUYEHHBIX OITBITaX.

Haxonute MaTeMaTnyeckoe OXKHUIAHUE U JUCIEPCUIO CIYYAWHOW BEJIIMYUHBI
[0 pACOpPENENICHUI0, MPUMEHATh YHCIOBBIE XapaKTEPUCTHUKU H3YyYEHHBIX
pacnpeaeneHrid Mpyu pelIeHruH 3a/1a4.

Nmers mpencraBiaeHHe O 3aKOHE CIIyYaWHBIX YHCEN KakKk O MPOSBICHUHU
3aKOHOMEPHOCTH B CIIyYallHOM WM3MEHYMBOCTH, IIOHUMATh MaTEMATUYECKOE
o0ocHOBaHUE OJU30CTH YaCTOTHI U BEPOSATHOCTH cOObITUS. IMeTh TipeicTaBieHre
0 POJIM 3aKOHA OOJBIIMX YUCEI B MMPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHBbIE

HaumenoBanue

Ne (uudpossbie)
pa3aeiioB H TeM Kontpoabnsie | IIpakTnueckue

n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMmbl padoTsI padoThI

pecypchl

) [IpencraBnenue 4 [[bubauoreka [JOK
JIaHHBIX https://m.edsoo.ru/596d814c¢]|

) OmnmcaTrenpHast 2 1 bu6mmoreka [JOK
CTAaTUCTHUKA https://m.eds00.ru/596d814c¢

3 Crnyuaiinas 5 | Bubnuoreka [IOK
W3MEHYUBOCTH https://m.eds00.1ru/596d814c

4 Bsenenue B Teoputo 4 bu6muoreka [IOK
rpa¢os https://m.edso0.ru/596d814c

bu6mmoreka [IOK

5 JI 3

orHia https://m.eds00.1u/596d814c
BepositHOCTB 1
N but6mmoreka [IOK
6 4acTOTa CIy4alHOTrO 5 1
https://m.eds00.1u/596d814c
cOOBITHS
IToBTOpEHME,

7 00001mIeHMeE, 5 | but6mmoreka [JOK
cHUcTeMaTHu3alusg https://m.edsoo.ru/596d814c¢
3HAaHUU

OBUIEE KOJIMYECTBO
- 34 1 3

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KVIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnusie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoTsI padoThI
pecypchl
| [ToBTOpenue kypca 7 3 bu6muoreka [IOK
KJacca https://m.edso0.ru/032cfeff
bu6mmoreka [{OK
2 M 4
HozeeTsa https://m.edso0.ru/032cfeff
3 BepositHOCTE 4 | 1 bubnuotexa [JOK
CITy4aifHOTO COOBITHUS https://m.edsoo.ru/032cfeff
OmnucarenbHas
4 CTaTHUCTHKA 5 1 bubmorexa LIOK
’ https://m.edsoo.ru/032cfeff
PaccemnBanmne maHHBIX
5 Beenenue B Teoputo 3 bu6mmoreka [JOK
rpados https://m.edsoo.ru/032cfeff
but6mmoreka [JOK
JI 2
6 orKa https://m.edsoo.ru/032cfeff
Onepanuu Haj
7 CIIy4alHbIMU 3 bu6nuorexa IIOK
coopITusIMHU. CII0KEHHE https://m.edsoo.ru/032cfeff
BEPOSATHOCTEMN
YcaoBHas
BEPOSITHOCTb,
2 MHOKEHIHE 5 bu6mmoreka [JOK
y . https://m.edsoo.ru/032cfeff
BEPOSITHOCTEH,

HE3aBUCUMBIE COOBITHUS



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff

[ToBTOpEHME,
0006mieHueE, 5 bubmuoreka [JOK
cCHUCTEeMaTHu3alusg https://m.edsoo.ru/032cfeff
3HAaHUHI

OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/032cfeff

9 KJIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnusie | IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMsbl padoTsI padoThI
pecypchl

| [ToBTOpenue kypca 8 3 bu6muoreka [IOK
KJlacca https://m.eds00.1u/8b68c39f

) DIIEeMEHTHI 6 bubmuoreka [JOK
KOMOWHATOPHUKHU https://m.eds00.ru/8b68¢39f

3 I'eomerpuueckas 3 bubnuorexa LIOK
BEPOSITHOCTh https://m.edsoo.ru/8b68c39f

bu6mmoreka [JOK

4 Henrranus bepiyu 6 https://m.eds00.ru/8b68c39f

. bubmuorexa [JOK

> Crtyaiias BenHinHa 3 https://m.edsoo.ru/8b68c39f
YHucnosble

6 XapaKTEPUCTUKHU 6 bubmmorexa [OK

P . P https://m.edsoo.ru/8b68c39f
CITy4alHbIX BEJIMYNH
bubnuoteka [JOK

! 3aKon GospLIHX HnCen 3 https://m.eds00.ru/8b68c39f
[ToBTOpEHME,

g 000011IEHMHE, 4 1 but6mmoreka [JOK
CUCTEMATH3AIUS https://m.eds00.ru/8b68c39f
3HAHUI

OBUIEE KOJIMYECTBO 34 | 0
YACOB 110 [TIPOT'PAMME



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
No Konu4yecTBo yacos Jlata DJIeKTPOHHBIe N (ppoBbIE
w/n Tema ypoka Beero Konrpoabusie | IlpakTuueckue — o0pa3zoBaTe/bHbIE
padoThI padoTbI pecypchl
[IpencraBnenue qaHHBIX
B BHUJE TaOIHII,
JIiarpaMm. 3arojJHEeHUE
Ta0JIMII, YTEHHUE U | bu6mmorexa [IOK
IIOCTPOEHUE https://m.edsoo.ru/a88f7814
CTOJIOMKOBBIX
(cTonbuaTeIx) U
KPYTOBBIX THarpaMMm
[IpencraBnenue qaHHBIX
B BHJI€ TAOIUII,
quarpamm. 3anoJHeHHe
TaOJIMII, YTEHHUE U | bubmmoreka [JOK
IIOCTPOECHUE https://m.edsoo.ru/e62067fb
CTOJIOMKOBBIX
(cTonOuaTsIx) 1
KPYTOBBIX JTHArPaMM
Urenue rpadukoB | bubmmoreka [IOK
p€aIbHBIX MIPOLIECCOB https://m.edsoo.ru/4d0faa6e
[TpakTrueckas pabota 1o
teme "M3BieueHue
HH(OpMALLIH 13 1 1 bubmuoreka [IOK

IUarpamm 1 Ta0Iuil,
HCIIOJIB30BaHUE U

https://m.edso0.ru/6¢3ecb60



https://m.edsoo.ru/a88f7814
https://m.edsoo.ru/e62067fb
https://m.edsoo.ru/4d0faa6c
https://m.edsoo.ru/6c3ecb60

WHTEPIpETaInsl TaHHBIX"

OnucarenpHas
CTaTHCTHUKA: CPEIHEE

bubmmorexa [JOK

> apudmernueckoe, https://m.edsoo.ru/57d8fc60
MeInaHa
OmnucarenabHas

6 CTaTUCTHKA: CPEAHEE bubnmnoreka [JOK
apudMeTHIecKoe, https://m.edsoo.ru/9a0b642b
MeIraHa
OmnucarenapHas
CTaTUCTHUKA: pa3max, Bu6morexa LIOK

7 HanbosbIee 1 https://m.eds00.ru/966e49b2
HavMEHbBIIIee 3HAYCHUS,
KBapTHIIU
OmnucarenpHas
CTaTUCTHUKA: pa3max, Bu6morexa LIOK

8 HanbosbIce 1 https://m.edsoo.ru/ba63c623
HalMEHbBIIIee 3HAYCHUS,
KBapTHJIN
OnucarenpHas
CTaTUCTHUKA: pa3max, Bu6morexa LIOK

? HanbosbIee 1 https://m.edsoo.ru/5749cab3
HaWMEHBIIIEE 3HAYCHUS,
KBapTHIIN
OnucarenbHas
CTaTUCTHUKA: CpEHEE Bu6miorexa IOK

10 rapMOHHUYECKOE, CPEIHEE

rapMOHHYECKOE
YUCJIOBBIX JaHHBIX

https://m.edsoo.ru/366b6dc4



https://m.edsoo.ru/57d8fc60
https://m.edsoo.ru/9a0b642b
https://m.edsoo.ru/966e49b2
https://m.edsoo.ru/ba63c623
https://m.edsoo.ru/5749cab3
https://m.edsoo.ru/366b6dc4

11

OmnucarenpHas
CTaTHCTHKA: CPEIHEE
rapMOHHYECKOE, CpEHEES
rapMOHHYECKOE
YHCJIOBBIX JaHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/dfd9¢324

[IpakTuueckas pabora no
Teme "OnucarenpHas

bu6mmorexa [IOK

12 CTaTUCTHKA: https://m.eds00.1u/65352710

npakTh4yeckas padora"
bu6mmoreka [IOK

13 O60bmerne, KOHTpOT: https://m.edsoo0.ru/79af6439
[Ipumeps! ciryqaitHOM
W3MEHYMBOCTH MPHU

14 U3MEPEHNUSX, B MACCOBOM bubnuotexa [JOK
MIPOU3BOJICTBE. https://m.edsoo.ru/8dd42cc3
TeHneHuu 1 ciay4daitHeie
KOJIeOaHus
['pynnupoBka TaHHBIX,
MIPEJCTaBICHUE
CIIy4alHOMN

15 W3MEHYUBOCTH C bubmuorexa [JOK
IIOMOILBIO AUarpaMM. https://m.edsoo.ru/3c0bd4b0
YacToThl 3HAUCHU;
CTaTHCTHYECKAS
YCTOMYUBOCTh
['pynnupoBka 1aHHBIX,

16 MPEACTABICHUE bubnuoreka [JOK
CIIy4aitHOMN https://m.edsoo.ru/ea2ce501

U3MCHYHNBOCTH C



https://m.edsoo.ru/dfd9c324
https://m.edsoo.ru/65352710
https://m.edsoo.ru/79af6439
https://m.edsoo.ru/8dd42cc3
https://m.edsoo.ru/3c0bd4b0
https://m.edsoo.ru/ea2ce501

MOMOIIBIO TUAarPaMM.
YacToTHI 3HAYCHMIA,
CTaTUCTHYECKAs
YCTOMYHUBOCTD

['pynmnupoBka 1aHHBIX,
IIPEICTABIICHHE
CIIy4aitHOM
MU3MEHYUBOCTHU C
IIOMOIIBIO IHArPaMM.

but6mmoreka [{OK

17 YacToThl 3HAUCHU; https://m.edsoo0.ru/e29df281
CTaTUCTHYECKAs
YCTOMYUBOCTh
CraTucTuueckue
npodeccuun
[IpakTuueckas pabora no
18 teme "CnydaitHas brbmmorexa [TOK
" https://m.edsoo0.ru/871e2062
M3MEHYHUBOCTh
I'pad, BepmunHa, pedpo.
CrerneHb BepILIUHBI.
Yucio pédep u
19 cyMMa;)Ha;I ETGHGHB bubmmorexa LHOK
https://m.edsoo.ru/0c7e8b7b
BepiuH. [lonstue o
cBs3HBIX rpadax. [Iytu B
rpadax
Henu u nukner. O0Xxox
20 rpada (3i1epoB myTh). bu6nuoreka [IOK
Ilonsatue 06 https://m.edsoo.ru/2c0bf93e
OpPUEHTHUPOBAHHOM rpade
21 Henu u nukner. O0Xxox bu6nuoreka [IOK



https://m.edsoo.ru/e29df281
https://m.edsoo.ru/871e2062
https://m.edsoo.ru/0c7e8b7b
https://m.edsoo.ru/2c0bf93e

rpada (3i51epoB MyTh).
[Tousitue 06
OpPHEHTHPOBAaHHOM Tpade

https://m.edsoo.ru/4.01 14E+24

Pemenue 3amau ¢

bubnuoreka [JOK

22
MOMOIIIbIO TpadoB https://m.edsoo.ru/4c25bf5a
Jloruka. YTBepxaeHus u
BBICKA3bIBaHUSI.
OTtputianue
23 T]i YKJCHUSI, YCIIOBHbBIC bubmorexa HOK
YTBEPHA &4 https://m.edsoo.ru/9dda4ad6
YTBEPKACHUSI, 0OpaTHbIE
Y PaBHOCHWJIbHBIC
YTBEPKICHUS
Heobxonumeie u
24 OCTaTOYHBIE YCIIOBHS bubmorexa HOK
8 . Y ’ https://m.edsoo.ru/a9b5e432
CBOMCTBA U MPU3HAKU
[IpoTuBOMNONOXHBIE
25 YTBCPKICHUA, bu6nuoreka [IOK
J0Ka3aTeJIbCTBA OT https://m.eds00.ru/1239683
MPOTUBHOTO
Ciyuaiinblii
26 9KCIIEPUMEHT (OIIBIT) U bubmmorexa [OK
B https://m.edso00.ru/07a776d2
ClIy4aifHoe COOBITHE
7 BeposiTHOCTB M yacToTa bubnuorexa [JOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/6a92f7e2
)3 BeposiTHOCTB M yacToTa bubmmoreka [IOK
CIIy4allHOTO COOBITHUS https://m.edsoo.ru/5fccf45c
79 Ponp ManoBeposATHBIX U bubmunoreka IIOK

MMPAKTUICCKU

https://m.edsoo.ru/f5625aef



https://m.edsoo.ru/4,0114E+24
https://m.edsoo.ru/4c25bf5a
https://m.edsoo.ru/9dda4ad6
https://m.edsoo.ru/a9b5e432
https://m.edsoo.ru/1239683
https://m.edsoo.ru/07a776d2
https://m.edsoo.ru/6a92f7e2
https://m.edsoo.ru/5fccf45c
https://m.edsoo.ru/f5625aef

JIOCTOBEPHBIX COOBITHIA B
IpUpoJie U B 00IIeCTBE
[IpaxTuyeckas padota mo
30 teMe "BeposTHOCTE 1 | bu6nuoreka [IOK
4acToTa CIy4ailHOTO https://m.edsoo.ru/c86ae145
coObITHS"
[ToBTOpeHuE 1
o0o01ieHue.
31 [IpencraBnenue gaHHBIX 1 bubmmorexa [IOK
P ) https://m.edsoo.ru/fdd3ead4
OnucarenpHas
CTaTHCTHKA
IToBTOpeHue n
o0oOmieHue.
bu6nuoreka [JOK
32 [IpencraBnenue 1aHHBIX. 1
https://m.edsoo.ru/c154al141
OnucarenpHas
CTaTHCTHKA
IToBTOpEeHuE 1
3 000011IEeHHE. | bubnuoreka [JOK
BepositHoCTh https://m.edsoo.ru/218b963d
CITy4alHOTO COOBITHUS
IToBTOpEeHuE N
000061eHne. MHOXKecTBa
bubmoreka [JOK
34 Y MTOJAMHOKECTBA. 1
https://m.edsoo.ru/55ab089b
DNEeMEHTHI TEOPUU
rpados
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/c86ae145
https://m.edsoo.ru/fdd3ead4
https://m.edsoo.ru/c154a141
https://m.edsoo.ru/218b963d
https://m.edsoo.ru/55ab089b

8 KVIACC

KoaunuecTBO 4acoB

JJIeKTPOHHbIE HH(PPOBBIE

Ne Tema ypoka Kontpoasnbie | IlpakTuueckue Aara o0pasoBaTejbHbIe
n/n Bcero U3YyYEeHHS
padoThI padoThbI pecypchl

[ToBTOpenue/
IIpencraBnenue qaHHBIX

| B BUJIE TaOIHI[ U | bubnuoreka [JOK
JAarpaMm. https://m.edsoo.ru/6be7a7al
OnucarenpHas
CTaTUCTUKA
[ToBTopenue/ CiyuaiiHast

) M3MEHYUBOCTb. | Bbubnuoreka [JOK
CryqaitHbie COOBITHSA. https://m.edsoo.ru/b193ac7f
BeposiTHOCTH M 4aCTOTBHI.
[ToBTOpEeHue. DnemMeHTHI

3 TEOPUU MHOYKECTB. | bubmmoreka [IOK
DJIEMEHTHI TEOPUHU https://m.edsoo.ru/7,379E+127
rpados
MHoxecTBO U

4 IIOAMHOKECTBO. ) bu6nuoreka [JOK
[IpuMepsl MHOXKECTB B https://m.edsoo.ru/168d6c5e
OKPY’KaIOIIeM MHUPE
IIepeceuenue u

5 00beIMHEHNE MHOXKECTB. 1 bubnmorexa [IOK

. https://m.edsoo.ru/523d2727

Huarpammsl Ditnepa

6 YucioBble MHOXKECTBA. 1 but6mmoreka [{IOK

[Ipumepbl MHOXKECTB U3

https://m.edsoo.ru/553dab68



https://m.edsoo.ru/6be7a7a1
https://m.edsoo.ru/b193ac7f
https://m.edsoo.ru/7,379E+127
https://m.edsoo.ru/168d6c5e
https://m.edsoo.ru/523d2727
https://m.edsoo.ru/553dab68

anredpbl U reOMeTpUU

[Iepeuncnenue
AJIEMEHTOB MHOXECTB C
MOMOIIIbIO
OpPraHU30BaHHOI'O
nepebopa u mpaBuIia
yMHOKeHHs. PopmyJia
BKJIFOUEHUS-UCKITFOUEHHUS

bubnuoreka [JOK
https://m.edsoo.ru/0b43{f3b

DIleMEHTapHbIE COOBITHS.

BeposatHocTn
CITy4alHBIX COOBITHIA.
OmnbITHI €
PaBHOBO3MOXXHBIMU
3JIEMEHTapHBIMU
coObITusIMH. Ciry4yaiHbIN
BBIOOp

bu6mmorexa [IOK
https://m.edsoo.ru/e84cbfee

DJIleMEeHTapHbIE COOBITHS.

BepostHocTH
CITy4aiHBIX COOBITHIA.
OnpITEI €
PaBHOBO3MOXHBIMU
AJIEMEHTapHBIMU
coObITusiMu. CirydaiiHbIN
BbIOOD

bu6nmoreka [JOK
https://m.edsoo.ru/bbdd6ee3

10

QHCMGHTapHLIC COOBITHSL.

BeposarHoctu
CITyYaifHBIX COOBITHIA.
OnbITHI €
PaBHOBO3MOKHBIMH

bu6nuoreka [JOK
https://m.edsoo.ru/cb64d71d



https://m.edsoo.ru/0b43ff3b
https://m.edsoo.ru/e84cbfee
https://m.edsoo.ru/bbdd6ee3
https://m.edsoo.ru/cb64d71d

3JIEMEHTAPHBIMH
coOpITusiMH. ClydaitHbINI
BBIOOD

[IpakTuyeckas pabota mo

11 teme "BeposiTHOCTB bubmmorexa LHOK
. https://m.edsoo.ru/e6d5ffdb
Ciy4aiHOTO COOBITHS"
W3mepenue paccenBanus
YHCIIOBOTO MAaCCHBA.

12 Hucnepcus u bu6mmoreka [IOK
CTaHJAPTHOE https://m.edsoo.ru/5fe83db9
OTKJIOHEHHE YHCIIOBOTO
Habopa
H3mepenue paccenBanus
YHCIJIOBOTO MAaCCHBA.

13 Hucnepcus u bu6mmoreka [IOK
CTaHJAPTHOE https://m.edsoo.ru/20bed210
OTKJIOHEHHE YHCIIOBOTO
Habopa
CaolicTBa AUCTIEPCUH U

14 CTAHAPTHOTO bubnuoreka [JOK

https://m.edso0o.1u/6384947
OTKJIOHEHUS
JnarpaMmsl
acceMBaHUs JIBYX
15 §a6JHO£[aeMI>DI(I B};JIHIH/IH. bubnnorexa LIOK
N https://m.edsoo.ru/40a5b481
JIuHeitHas cBs3b Ha
JTuarpamMme paccerBaHUs
[IpakTuyeckas pabota o
16 teme "PaccenBanne bubmmorexa LHOK

TaHHBIX"

https://m.edsoo.ru/0ebc071c



https://m.edsoo.ru/e6d5ffdb
https://m.edsoo.ru/5fe83db9
https://m.edsoo.ru/20bed210
https://m.edsoo.ru/6384947
https://m.edsoo.ru/40a5b481
https://m.edsoo.ru/0ebc071c

KonTponbnas pabora no

17 teMme "OnucareabHas
cTaTucTHUKa"
Hepeso. [depeBo
CIIy4ailHOTO
SKCTIEpUMEHTA.
18 CBOMCTBa OEepEBLEB: bubnmorera [IOK
s1ep ' https://m.edsoo.ru/b7d69b57
€IMHCTBEHHOCTh MYTH,
CBSI3b MEXY YUCIIOM
BEPILKH U YUCIOM pEdep
19 [TonsiTHE O TIIOCKUX bubmuoreka [JOK
rpadax https://m.edsoo.ru/b7a0a580
20 Pemienne 3amgau ¢ bu6nuoreka [JOK
TIOMOILIBIO JEPEBLEB https://m.edsoo.ru/6752ec45
Jlornueckue coro3nl «M»
u «AJIN». CBs3b Mex1y
21 JIOTHYECKUMU COI03aMU U bubnmorexa [IOK
https://m.edsoo.ru/b71ae5bb
onepanusiMu Hajl
MHOKECTBAMHU
Hcnonp3oBanue
22 JIOTHYECKHUX COI030B B buommorexa HOK
https://m.eds00.1ru/9745d244
anredpe
CryqaitHble COOBITUS KaK
bu6mmoreka [IOK
23 MHO>KECTBa
. https://m.eds00.ru/9628d964
3JIEMEHTAPHBIX COOBITHI
[IpoTuBONONOXKHBIE
bubmuorexa [JOK
24 coObITHs. Onepanuu Haj

COOBITUAMH

https://m.edsoo.ru/1c47eas52



https://m.edsoo.ru/b7d69b57
https://m.edsoo.ru/b7a0a580
https://m.edsoo.ru/6752ec45
https://m.edsoo.ru/b71ae5bb
https://m.edsoo.ru/9745d244
https://m.edsoo.ru/9628d964
https://m.edsoo.ru/1c47ea52

25

dopmyiia CIOKEHHS
BEPOATHOCTEM

bubmuoreka [JOK
https://m.edsoo.ru/3afbabl17

26

[IpaBuiio yMHOXKeEHUs
BEPOSATHOCTEM. Y CIIOBHAs
BEPOSATHOCTb.
[IpencraBnenue
CIIy4aitHOTO
JKCIIEPUMEHTA B BUJIE
JepeBa

bubmuorexa [JOK
https://m.edsoo.ru/e6e3e359

27

[IpaBuiio yMHOXKEHUS
BEPOATHOCTEH. Y CIIOBHAsA
BEPOSITHOCTb.
[IpencraBnenue
CIIy4ailHOTO
9KCIIEPUMEHTA B BUJIE
JepeBa

bu6mmorexa [IOK
https://m.edsoo.ru/cece2b98

28

[IpaBuno ymMHOXEHUS
BEPOATHOCTEH. Y CIIOBHAs
BEPOSITHOCTb.
IIpencraBnenue
CIIy4alHOTO
AKCIIEPUMEHTA B BUJIE
nepesa.lIpodeccun ,
CBSI3aHHBIE C
MOJICJINPOBAHUEM
PBIHOYHBIX PUCKOB

bubmuorexa [JOK
https://m.edsoo.ru/Obael7cf

29

He3aBucumeie coOBITHS

bubmnoreka [JOK
https://m.edsoo.ru/bbe37a33

30

HeszaBucumelie coObITUSA

bu6mmoreka [IOK



https://m.edsoo.ru/3afbab17
https://m.edsoo.ru/e6e3e359
https://m.edsoo.ru/cece2b98
https://m.edsoo.ru/0bae17cf
https://m.edsoo.ru/bbe37a33

https://m.edsoo.ru/ab0ff7a7
[ToBTOpEeHUE 1

31 00o0meHwne. | bubmmorexa [IOK
PaccenBanue JaHHEIX B https://m.edsoo.ru/33e57¢97
YHUCJIOBBIX MAaCCUBAX
[ToBTOpEeHue n
0606menune. Onepanun BuGmorexa [LOK

32 HaJl MHO>KECTBAMHU U 1

https://m.edsoo.ru/428ef3f7
coObITusMHU. JlepeBbs u
I0cKue rpadsl
[ToBTOpEeHUE N
00o011eHue.

13 BepositHOCTh | bubnuoreka [JOK
CITy4aifHOTO COOBITHSI. https://m.edsoo.ru/f80b693b
CnoxxeHue 1 yMHOXKEHUE
BEPOSATHOCTEN
HoeToperie i bu6mmoreka [IOK

34 0bodmere. lleperyd ! https://m.edsoo.ru/2adbb13b
TIockue rpadsl

OBUIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/ab0ff7a7
https://m.edsoo.ru/33e57c97
https://m.edsoo.ru/428ef3f7
https://m.edsoo.ru/f80b693b
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9 KJIACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTtpousnbie | IIpakTnueckue
n/n Bcero H3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IToBTOpEHME.

1 IIpencraBineHue naHHbIX. 1 bub6nunoreka [IOK
OnucarenbHas https://m.edsoo.ru/198d5b21
CTaTUCTHUKA
[ToTOpenue. Onepanuu

) HaJl COOBITHUSIMH. | bubmuoteka [JOK
He3zaBucumocts https://m.edsoo.ru/d1523b76
COOBITUI

3 [ToBTOpenue. [lepeBbs u | bubnuorexa [JOK
TIocKue rpadsl https://m.edsoo.ru/189a4871

4 Kom6unaropHoe | bubmmoreka [IOK
MPAaBUIIO YMHOKEHUS https://m.edsoo.ru/80e33{22

5 IIepecraHoBKM 1 1 bubnunoreka [IOK
(axropuan https://m.eds00.ru/4803d073

6 Yucno coueranuii u | bu6mmorexa [IOK
TpeyrosbHuk [lackais https://m.edsoo0.ru/5362261e

. CBoiicTBa yncel | bubnuoreka [JOK
COYETaHU https://m.edsoo.ru/b7229c61

bu6nuoreka [JOK

8 bunom Herorona 1

HHOM HIHIOTOHR https://m.edso0o.ru/d6059ce3

9 Pemenue 3anau ¢ 1 bubmorexa [JOK

HCIIOJIBb30BaHHUEM

https://m.edsoo.ru/19¢a3997



https://m.edsoo.ru/198d5b21
https://m.edsoo.ru/d1523b76
https://m.edsoo.ru/189a4871
https://m.edsoo.ru/80e33f22
https://m.edsoo.ru/4803d073
https://m.edsoo.ru/5362261e
https://m.edsoo.ru/b7229c61
https://m.edsoo.ru/d6059ce3
https://m.edsoo.ru/19ca3997

KOMOMHATOPUKHU

10

I'eomerpuueckas
BEPOSITHOCTbD.
CryualiHblii BBIOOD
TOYKHU U3 QUTYPHI HA
IUTOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/8f13dfbb

11

I'eomerpuueckas
BEPOSATHOCTb.
CryualiHblil BBIOOD
TOYKH U3 QUTypbI HA
IUIOCKOCTH, U3 OTPE3Ka,
U3 1yTU OKPY’KHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/6e36b2d4

12

I'eomerpuueckas
BEPOSITHOCTD.
CrnyualiHblif BBIOOD
TOYKH U3 PUrypsl Ha
TUTOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/b16309e9

13

Ucneitanns. Ycnex u
Heynava. Cepust
WCTIBITAHUH 70 MIEPBOTO
ycrexa

bu6mmoreka [IOK
https://m.edsoo.ru/cad0fb45

14

HcnpiTanus. Ycenex u
Heymauda. Cepust
WCTIBITAHUH J0 TIEPBOTO
ycnexa

bubmuoreka [JOK
https://m.edsoo.ru/afe6e65b

15

Cepus ucnbITaHUR
bepnymu. BepositHocTn

bu6nuoreka [JOK
https://m.edsoo.ru/929a3d4f



https://m.edsoo.ru/8f13dfbb
https://m.edsoo.ru/6e36b2d4
https://m.edsoo.ru/b16309e9
https://m.edsoo.ru/cad0fb45
https://m.edsoo.ru/afe6e65b
https://m.edsoo.ru/929a3d4f

cOOBITHI B cCEpHUH
ucnblTaHui bepHyu

Cepus ucnbITaHUR
bepnymu. BepositHocTn

bubnuoreka [JOK

16 COOBITHH B CEpUU https://m.edsoo.ru/b238795d
ucnbITaHUN bepHyu
Cepus ucnblTaHUN

17 bepnynnu. BepositHocT bubmumoreka [IOK
CcOOBITUH B cCepUU https://m.edsoo.ru/1af59¢86
ucnbITaHuil bepHym

18 CrnyualiHblii BEIOOD U3 bu6muoteka [IOK
KOHEYHOI'0 MHOKECTBA https://m.edsoo.ru/13f4ae51
CiyyaiiHas BeJIMYMHA U

19 pacmnpeneneHue bubmuorexa [JOK
BeposATHoOcTel. [Ipumepnl https://m.edsoo.ru/bd8df544
CIIy4alHbIX BEJIMYMH
Baxxnsle pacnpeneneHns
— YHCJIIO MOIBITOK B
CepHUU UCHBITAHUM 10
NIEPBOTO yclexa U YUCIIo

20 YCIIEXOB B CEpUHU Bubmrorexa LIOK

. https://m.eds00.1ru/52e¢85953

ucneiTaHuil bepnyinu
(reomeTrpuueckoe u
OMHOMUAIbHOE
pacrpeiesieHusl)
Baxnsie pacnpenenenus

1 — YHUCJIO MOMIBITOK B bubmuorexa [JOK

CEpUHU UCTIBITAHUU 10
MIEPBOrO ycrexa v YUcCio

https://m.edsoo.ru/5ee632bl



https://m.edsoo.ru/b238795d
https://m.edsoo.ru/1af59c86
https://m.edsoo.ru/13f4ae51
https://m.edsoo.ru/bd8df544
https://m.edsoo.ru/52e85953
https://m.edsoo.ru/5ee632b1

YCIIEXOB B CEpUU
ucnblTaHui bepHyu
(reoMeTpuyeckoe u
OMHOMUATBHOE
pacmpeseneHus)

MaremaTudeckoe
OKUJaHUE CITy4alHOU
BeanuuHbl. OU3ndecKuit
CMBICJI MATEMATHYECKOTO

but6mmoreka [{OK

22 oxxunanus. [Ipumepsl https://m.edsoo.ru/d7eb6fbe
HCII0JIb30BAHUSA
MaTeMaTU4eCKOTro
OXKHMJTaHUSI
Maremarnueckoe
0’KMJIaHHE CIIy4YalHOU
BeJIMUYUHBL. DU3NUYECKUI

7 CMBICJT MATEMaTHYECKOTO bubmuoreka [JOK
oxunanud. [Ipumepsl https://m.edsoo.ru/c5da9b20
MCITOJIb30BaAHUS
MaTeMaTHYECKOTO
0>KHMJIaHHS
Hucnepcus u

24 CTaHJApPTHOE bubnmoreka [JOK
OTKJIOHEHHE CITy4YalHOU https://m.edsoo.ru/5b33bel2
BEJINYUHBI
CaoiicTBa

25 MaTeMaTUYECKOro bubmorexa HOK

https://m.edsoo.ru/e4d63928

OKMJIaHUSI ¥ TUCTIEPCUU

26 MaremaTrnueckoe bubmmorexa [JOK



https://m.edsoo.ru/d7eb6fbe
https://m.edsoo.ru/c5da9b20
https://m.edsoo.ru/5b33be12
https://m.edsoo.ru/e4d63928

OKHMJIaHUE U TUCTICPCUS
U3YYEHHBIX
pacrpeeneHuit

https://m.edsoo.ru/4bab33fe

MaremaTtnueckoe
OXHUIaHUC U zmcnepcm[

Bbubnuoreka [JOK

27
A3YYEHHBIX https://m.edsoo.ru/aa801a29
pacnpeneneHui
HepasenctBo

28 YeOplmena. 3aK0H bubmorexa HOK

' https://m.edsoo.ru/f100{810
OONBIINX YHCET
MaremaTndeckue
29 OCHOBaHMS U3MEPEHUS bubmorexa HOK
. p https://m.edsoo.ru/fe9dafcl
BEpPOSITHOCTEM
Ponb 1 3HAaUCHNE 3aKOHA
OOJILIITUX YHCEeTT B HAYKe,
B IPUPOJE U OOIIECTBE, B
30 TOl\fqicne 5 bu6nmoreka [IOK
https://m.edso0.ru/2f06e790
COIMOJIOTHYECKUX
00cie10BaHUsX U B
HU3MEPEHUSIX
IToBTOpEeHuE N
00001IcHHE.

31 BepositHocTH bubmmoreka [IOK
CITy4alHBIX COOBITHM. https://m.edsoo.ru/0f2eb508
DJeMEHTHI
KOMOMHATOPUKHU
IToBTOpeHue n Bu6 OK

nOINOTEKA

32 0000111eHNEe. 3aKOH H

OOJIBIINX YHCEI

https://m.edsoo.ru/fal33c37



https://m.edsoo.ru/4bab33fe
https://m.edsoo.ru/aa801a29
https://m.edsoo.ru/f100f810
https://m.edsoo.ru/fe9dafc1
https://m.edsoo.ru/2f06e790
https://m.edsoo.ru/0f2eb508
https://m.edsoo.ru/fa133c37

33

Htorosast KOHTpoOJIbHASA
pabota

bubmuoreka [JOK
https://m.edsoo.ru/fd783b62

34

IToBTOpeHue
o0o06menue. Cepust
ucnblTaHui bepHyu.
Cry4aifHbie BETUYUHBI U
pacnpeneneHus.
YucnoBbie
XapaKTePUCTUKU
CITy4YaiHBIX BETUYHH.
3aKoH OONBIIMX
gucen.Ilpodeccun ,
CBSI3aHHBIE C KOHTPOJIEM
Ka4ecTBa MPOTYKIIUN

bu6mmorexa [IOK
https://m.eds00.1u/58745b25

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yjabTara
5 BeposTHOCTB U cTaTUCTHKA
Uurare wHPOpPMAIMIO, TPEICTABICHHYIO B TaOMWIAaX, HA JUarpaMMax,
5.1 MPEJICTABIIATh TAaHHBIC B BUJE TAOJHII, CTPOUTH ITUATPAMMBbI (CTOJIOMKOBBIC
(cTronbuatbie) U KPYTOBBIC) TTO0 MACCUBAM 3HAYCHHI
59 OnuceiBaTh W UHTEPHPETUPOBATH  peajbHbIE  YMCIOBBIE JaHHBIE,
' MPEJICTaBJICHHBIE B TA0IHIIAX, HA JUarpaMmax, rpadukax
Hcnonb3oBaTh 11 ONMCAHUS JAHHBIX CTATUCTUYECKHUE XaPAKTEPUCTHKHU:
53 cpenHee apudmernyeckoe, MeauaHa, HauOosblliee W HaUMEHbIlee
3HA4YEHMs, pa3mMax
HNMeTs mpencraBieHHE O CIy4YalHOM HM3MEHYMBOCTHM Ha NpPHUMEpax ILEH,
54 buznyecKux  BEJIUYMH, AHTPOIIOMETPUYECKUX  JAHHBIX, UMETH
MIPEICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI NMPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yjabTara
5 BeposTHOCTB U cTaTUCTHKA
W3Briekath U TpeoOpa3oBhIBaTh WHGOPMAIIUIO, MPEICTABICHHYIO B BHJIC
5.1 TabnuI, auarpamM, rpaduKoOB, MPECTABISATh JaHHbIE B BUJE TaOHII,
nuarpamMm, rpad)uKoB
OnuchiBaTh JIaHHBIE C MOMOIIBIO CTATUCTHMYECKUX MOKa3aTeleh: CpeaHux
5.2 3HAQUEHU W Mep pacceuBaHus (pa3Max, ITUCHEPCUS U CTaHAAPTHOE
OTKJIOHEHHE)
53 HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHHUH M YaCTOThI COOBITHIA, B TOM YHCIIE
’ M0 pe3yJibTaTaM U3MEpPEeHUd U HaOIoIeHUI
Haxoautb BepoSATHOCTH CIly4aiHBIX COOBITUN B ONBITAX, 3HAasi BEPOSTHOCTU
5.4 3JIEMEHTApPHBIX COOBITHH, B TOM YHCJIE€ B OMBITaX C PaBHOBO3MOXXHBIMH
3JIeMEHTapHBIMU COOBITUSIMH
55 Hcnonp3oBare rpaduueckue MOAETH: IEPEeBO CIy4YaiHOTO SKCIEPUMEHTA,

Juarpammbl Diiepa, yuciaoBast npsimas




Ol'IepI/IpOBaTB INOHATUAMHU. MHOXECTBO, IIOAMHO>KECTBO, BbIIIOJIHATH

5.6 orepanuy HaJ MHOXECTBaMH: OObEIUHEHHE, NepecedeHHe, MOMOJIHEHUE;
MEPEUHCIIATH 3JIEMEHThI MHOKECTB, IPUMEHATHh CBOWCTBA MHOKECTB
Hcnonp3oBate rpaduyeckoe MpencTaBIeHHE MHOXKECTB M CBS3EH MEXKIY
5.7 HUMH JUJI1 OIIMCAHUs MPOLECCOB U SIBICHUH, B TOM YHUCJE IIPU PELICHHUH
3a]a4 U3 Ipyrux yueOHbIX MPEAMETOB U KypCOB
9 KUIIACC
Kon .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsAEeMoro .
o0pa3oBaTeIbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJjbTara
) BeposTHOCTE M cTaTHCTHKA
W3Bnekatb M mpeoOpa3oBbIBaTh HMH(OpPMAIMIO, MPEJICTABICHHYIO B
5.1 pa3IMuYHBIX HCTOYHUKAX B BUAe Tabiuui, JAuarpamMM, rpadukos,
MIPEJICTaBIATh JaHHBIE B BUJE TaOIHII, AUarpamMmm, rpaduxkos
59 Pemate 3amaum OpraHuM3oBaHHBIM IEpeOOPOM BapHAaHTOB, a TaKXkKe C
' MCII0JIb30BaHNEM KOMOWHATOPHBIX IIPABUII U METO/I0B
53 Hcnonb30BaTh OnucaTeabHblE XapaKTEPUCTUKHU JIi MAaCCHUBOB YHMCIIOBBIX
' JTAHHBIX, B TOM YHUCJIE CPEAHNE 3HAYEHUSI U MEPBI pACCEUBAHUS
54 Haxoautb 4acToThl 3HAUEHUN M 4aCTOTHI COOBITHUS, B TOM UHCJIE MOJB3YSACh
) pe3yiabTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIOACHUI
HaxomuTh BEpOSTHOCTH CITy4alHBIX COOBITUI B M3YYCHHBIX OMBITAX, B TOM
5.5 YHclie B ONBITaX C PAaBHOBO3MOXKHBIMU 3JEMEHTApHBIMU COOBITHUSIMH, B
CepUsIX MCHBITAHUN 10 MIEPBOTO yCIIeXa, B CEpUsIX UCIBITAaHUN bepHyun
56 NmeTp mnpencraBiieHUME O CIIyYalHOW BEJIMYMHE M O PACHPEACIICHUU
' BEPOATHOCTEM
Hmety mnpejacraBieHHE O 3aKOHE OOJBIIMX YHMCENT KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4allHON HM3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX

YHUCCJI B IIPUPOAC U O6H.I€CTB€




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
5 BepositHOCTB 1 cTatucTHKa
[IpencraBinenue AaHHBIX B BHJE TaONHI], auarpamm, TpadukoB. 3amogHEHUE
51 Ta0JIML, YTEHUWE M I[OCTPOCHHE AuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) H
’ KpyroBbix). UTeHne rpadukoB peanbHBIX TpoieccoB. M3Bnedenne nHbopmamm
U3 AMarpamMMm U TaOJMll, UCTI0JIb30BaHUE U MHTEPIIPETALUs TaHHBIX
OmnwmcartenpHas CTaTHCTHKA: CpeaHee apupMeTHdeckoe, MeanaHa, pasMax,
5.2 HauOoJblllee M HauMEHblIee 3HAUeHHUs HaOOpa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYMBOCTHU
CrnyvaiiHplii SKcriepuMeHT (OmBIT) W ciydailHoe coObiTHe. BepostHocTh U
53 yacTtoTa. Posib MaoBEpOSATHBIX U IPAKTUYECKHU TOCTOBEPHBIX COOBITUI B IPUPOIE
u B obuiectse. MoHeTa u UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEN
I'pad, Bepmmna, pedbpo. Ctenens BepiuHbl. Hucno pédep U cyMMapHasi CTENICHb
54 BepunH. Ilpencrasiaenue o cessHocTH rpada. Lenu u nukisl. Ilytu B rpadax.
' Oo6xoxn rpada (sitnepoB myTh). IlpencraBneHne 006 OpHEHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momouisio rpagos
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COepPsKAHUS
5 BepositTHOCTB 1 cTatucTHKa
5.1 IIpencraBineHye AaHHBIX B BUJE TaOIUIL, JUarpaMm, rpadukoB
59 MHOXeCTBO,  JJIEMEHT  MHOXECTBa,  MOAMHOXecTBo.  Onepauuud  Haj
MHOX€ECTBaMU: 00bEJMHEHNUE, [IePEeCeUEHUE, TOMOJHEHUE
53 CpoiicTBa omnepauuii HaJ MHOXXECTBAMHU: IEPEMECTUTENIBHOE, COYETATEIBHOE,
' pacrpeaeauTeIbHOE, BKIIOUEHUS
54 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB JUI  ONMCAaHUS
' pEaJIbHBIX ITPOLIECCOB U ABJICHUH, IIPU PELICHUU 3a/1ay.
55 W3mepenue paccenBaHusi JaHHbIX. Jlucmepcuss M CTaHAApTHOE OTKIOHEHHE
' YHICIIOBBIX HAOOpOB. J[narpamMMa paccenBaHus
DneMeHTapHbIe COOBITHS ciy4aiiHoro onbita. Ciyyaiinbie coobiTus. BeposTHOCTH
56 coObITHL. OmBITBI  C  PaBHOBO3MOXXHBIMHU  3JI€MEHTAPHBIMU  COOBITHUSIMHU.
' Cnyuaiinplii  BbIOOp. CBSI3b  MEXKIY MAaJOBEPOSITHBIMU M NIPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKe
5.7 HepeBo. CBoiicTBa JEpEBbEB: €IMHCTBEHHOCTh IIYyTH, CYIIECTBOBAHHUE BUCSYEU




BEPILHHBI, CBSI3b MEXK/Y YMCIIOM BEPIIMH U unciaoM péodep. [IpaBuio yMHOKEHHUS.
Pemenue 3ana4 ¢ momouisio rpadoB
53 [TpoTuBonoNOXKHBIE COOBITHS. Jnarpamma Diinepa. OObeIMHEHNE U TIEpeceUeHUE
' coObITHil. HecoBMecTHbIe coOBITHS. DOpMyITIa CI0KEHUSI BEPOSTHOCTEH
5.9 YcnoBHas BeposTHOCTb. [IpaBmiio ymHOkeHus. He3aBucumpie coOOBITHS
5.10 [IpencraBnenue skcrepuMeHTa B BHJE JepeBa. PelieHue 3a1au Ha HaxXOXKIACHHUE
' BEPOSITHOCTEH C MOMOIIIBIO JIEPEeBa CIIy4aifHOTO DKCIIEPUMEHTA, Juarpamm Ditsiepa
9 KUIIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
5 BeposTHOCTB U cTaTHCTUKA
51 [IpencraBieHre AaHHBIX B BUAE TaONMUI, Auarpamm, rpaduKoB, HWHTEPIpPETAIUS
' JMaHHbIX. UTeHue 1 mocTpoeHue TaiuIl, TuarpamMm, TpaguKoB MO PeaJbHBIM TaHHBIM
5.2 [TepectanoBku u pakTopman
53 CoueTaHus ¥ YUCJIO COUECTAaHUM
54 Tpeyronbauk [lackans. Pemenne 3ana4 ¢ UCmoib30BaHHEM KOMOMHATOPUKHI
55 I'eomeTprueckas BepossTHOCTh. CitydailHbIN BBIOOpP TOUKHU U3 (PUTypBIHA IUIOCKOCTH,
' U3 OTpe3Ka M U3 YT OKPY>KHOCTH
5.6 HcneiTanue. Ycnex u Heyaada. Cepus UCIBITAaHUHN 10 IEPBOTO yclexa
57 Cepuss ucnbiTanuii  bepuymnu. BeposiTHocT COOBITUH B CEpUM  MCTIBITAHUNA
' Bepuyiiu
5.8 CrnyualiHas BeIMUMHA U pacpe/ielieHue BEpOSATHOCTEN
59 Maremarnueckoe oxxugaHue u aucnepcus. [Ipumepsl MaTeMaTUYECKOTO OKUIAHUSA
' KaK TEOPETUYECKOT0 CPEAHETO 3HAUCHHUS BEIIMUNHBI
510 MaremaTnyeckoe 0XKUIAHWUE U JUCIEPCHUS CIYYAHON BEIIMYMHBIKYUCIO YCIIEXOB B
’ CcepuHu UCTIbITaHUN bepHyIn»
511 [TonsiTrie 0 3akoHe OonbIIMX yncen. M3MepeHue BEpOSTHOCTEH ¢ MOMOIIBIO YacTOT.
' Pouib 1 3Ha4YeHHE 3aKOHA OOJBIMX YHCET B IPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
MpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUSI
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBaHusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONEpaLluU
HaJ/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JEPEBO, LUKJI, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIO0JIb30BaTh
rpa¢puyeckoe TpEICTaBIEHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe OlepupoBaTh IIOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  paclo3HaBaTb  HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, IPUBOAUTb IPUMEPBl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMH: HATypajlbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATYPAJIbHBIX YUCEI, NPU3HAKU AEIUMOCTH,
LeJIOE YMCIIO0, MOJYJIb YMCia, OOBIKHOBEHHAs! OpoOb M JecsATHYHAs JpoOb,
CTAaHJAPTHBIA BHUJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOpEHb, YMEHHUE BBINOJHATH JCHCTBHS C
YUCJIaMH, CPAaBHMBAThb M YIOPSJAOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJIMHATHOM MpPsSIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaTh NPUKUIKY H
OLICHKY pe3yJibTaTa BbIYMCICHHI

YMenue OICprupoOBaTh TIMOHATUAMU: CTCHCHL C MCJIbBIM II0Ka3aTCJICM,
apuMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOWICH, anredpandeckas qpoos,
TOX/IECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHU OOoJbIie
€MHUILIBI; YMEHUE BBINOJHATH pacd€rbl 1Mo ¢GopMylsiaM, IpeodOpazoBaHUs
IEJIbIX, APOOHO-PAMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JIoKeHHEe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(opMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHHe OonepupoBaTh MOHATHAMU: YHUCIOBOE DPAaBEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHHE pellaTh JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, ApPOOHO-
paloHalIbHbIE YPABHEHUS C OAHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHM, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW, B TOM 4YHCIE IIPHU
pelIeHUn 3aJa4 U3 JIPYIUX IPEeIMETOB M IMPAKTUYECKUX 3a]ad; YMECHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO MPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH IS
n300pakeHHsI pellIeHU ypaBHEHU, HEPABEHCTB M CUCTEM

YMmenue omnepupoBaTh MOHATHSAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbINEEe 3HA4YeHUs (QYHKIWUU, YMECHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLIUOHATIBHOCTb, JIMHEWHas
byHkus, KBagpatuyHas (GyHKIus, oOpaTHas MPONOPIHOHAIBHOCTH,
napabona, runepbosa; yMeHue CTpOUTh rpa@uku (QyHKIUN, UCIOIB30BaTh
rpaduku A7 ONpeNeNeHHus CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad W3 APYTUX Yy4eOHBIX MPEIMETOB W PEANbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYJIAMU 3aBHCUMOCTH MEXKIY BETUYUHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENbHOCTD, apupMeTHIECKas
U TEOMETpHUYECKas IPOrpecCMd; YMEHHME HCIOJIb30BAaTh  CBOMCTBA
HOCJIE0BaTeNbHOCTEH, (POPMYINIBI CyMMBbl M OOILIETr0 4ieHa NpU PEHICHUU
3a1a4, B TOM 4YHCIE 3aJad M3 APYruxX Y4eOHBIX NPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a/1a4k pa3HbIX TUIOB (B TOM YMCIIE€ HA MPOLEHTHI, 10JU U
4acTH, JABWKEHHE, padoTy, LIleHy TOBAPOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YNpPaBICHHUS JHUYHBIMH U CEMEHHBIMHU
¢uHaHCAMM); YMEHHUE COCTABJISTh BBHIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBUIO 3a[a4M, HCCIECAOBATh IIOJy4YCHHOE PEUICHHE U
OLIEHUBATh MPABJIOTIO0OHOCTD MOJTYYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOIBHUKH, MPSIMOYTOIBHBIN TPEYroJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK,
napajuieJiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAICIUs; OKPYKHOCTB,
KpYT, KacaTelnbHasl; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3a/Ja4d, B TOM YHWCJIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB (QUryp U
¢dakToB

10

YMeHue omnepupoBaTh TOHSATHSAMH: PAaBEHCTBO (QUTYp, PpPaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSMBIX, YToJl
MeX1y IpSIMbIMU, EPIIEHANKYIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
NMoJ0OHbIE TPEYrOJbHUKH, CHUMMETPHsSI OTHOCUTEIBHO TOYKH U TMPSMON;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETPHIO H Tmoxodue ¢uryp,
[apajuIeIbHOCTD U NEPIIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MHUPE

11

YMeHne ornepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yrIJia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJIOMIA b, YMEHUE OIIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl mepuMETpa U TIIOIIAIA MHOTOYTOJIbHUKOB, IJTMHBI OKPYKHOCTH U
IOMIAM Kpyra, oObeMa MpsIMOYTOJBHOTO Mapalljielienumnea; yMEHHe
MPUMEHSATH MPU3HAKKA PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiapbHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TJIOIIAIeH

12

YMenue  uzobpaxarb  IUIOCKME  (QUTYpRl W HX  KOMOHWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpBl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHATHSAMHU: MPSMOYTOJibHAash CUCTEMa KOOPJAMUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE TMPOMU3BEIACHUE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHHs 3a/1ay, B
TOM YHUCJIE U3 APYTUX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSAMH: CTOJOUKOBBIE U KPYTOBBIE AHArpaMMBbl,
TaOJHIIBI, cpesiHee apu(MeTHIecKoe, Menana, HanooJbIIee 1 HaNMEHbIIIee
3HaueHus,  pa3Max  YUCIOBOrO  Habopa;  yMEHHE  W3BIIEKaTh,
UHTEPIIPETUPOBATh U MpeoOpa3oBeIBaTh UH(POPMALIHIO, PEACTABIECHHYIO B
TabIMIax M Ha JuarpaMMax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
peaIbHBIX MPOIECCOB U SIBICHUN; yMEHHE pAClO3HABaTh H3MEHYMBBIC
BEJIMYMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIM ONBIT  (CIoy4yallHBIN
OKCIEPUMEHT),  3JEMEHTapHOE€  COObITHE  (RJIEMEHTapHbI  HCXO.)
CJIy4alfHOT'O OIbITa, CIlydyaliHO€ COOBITHE, BEPOSTHOCTh COOBITHS; yMEHUE
HaXOIUThb  BEPOATHOCTM  CIy4yallHbIX  COOBITMM B oOmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pellaTh 3aJauu
METOZIOM OpPraHM30BAaHHOIO Iepedopa M C HCIOJIb30BaHMEM IpaBHIIaA
YMHOXKEHUS; YMEHHME OLCHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
ABJICHUHM, NTOHMMATh POJIb NPAKTHUYECKHU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaroIleM MHPE U B KU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMPATh MOIXOASIINN M3YUSHHBIH METO JJISl PELICHUs 3a]lauH,
IIPUBOAUTH INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HHM, DPACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCBIBaTh OTIEJIbHBIE BBIJAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJ€
pa3BUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH NMPUMEPBI MaTEMaTHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Konx
1

IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUS

Yucia 1 BEIYUCIIEHUS

1.1

HaTypanLHHe n OCJIbIC YuCia. HpI/I3HaKI/I JACITUMOCTHU LCJIBIX YUCCII

OOBIKHOBEHHBIE U AECSITHUYHBIE OPOOH, MPOLIEHThI, OECKOHEUHBIE MEPHOIUUYECKHE

1.2 Xpobi
1.3 Paronanshele uncia. ApudpMeTHyecKie onepanyy ¢ paloHaIbHBIMU YUCIIaMU
1.4 JleficTBuTenbHBIC Yncia. Apru(pMETHIECKHUE ONIEPAIMH C ICHCTBUTEIIBHBIMUA YUCIIAMHU
15 HpH6nH>KéHUHLIe BBIUHCJIEHMS], [IpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUM
2 Anrebpanyeckue BhIpaKEHUS
2.1 BykBeHHbIE BbIpaKeHUsI (BBIPaKEHUS C IEPEMEHHBIMU )
27 Crenens ¢ nenslM nokaszateseM. CTENEeHb ¢ pallMOHAJIBHBIM NOKa3aTesneM. CBoiicTBa
' CTeneHu
2.3 MHorousneHsl
2.4 Anrebpanueckas 1pooOb
)5 Apudmernueckuii KOpeHb HaTypaibHOUW cTeneHu. JlelcTBUA ¢ apudMeTHUYECKUMHU
' KOPHSIMH HaTypaJbHOU CTEIICHH
3 VYpaBHEeHUsI U HEPABEHCTBA
3.1 Lenble 1 1poOHO-paoHaNbHbIE YpaBHEHUS. CUCTEMBI M COBOKYTHOCTH YpaBHEHUI
19 [ensle u napoOHO-paloHaibHbIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPaBEHCTB
33 Pemrenue TekcTOBBIX 337124
4 YucnoBbIe IOCIEN0BATEILHOCTH
4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHHUs II0CIIEA0BATEILHOCTEH
4.2 Apudmernueckas ¥ TeoMeTpuIecKas nporpeccuu. @opmMyina CII0XHBIX MPOIEHTOB
5 OyHKIHH
OynK1UsA, crnocoOsl 3aganus GyHkuun. ['paduk Gyakmuu. OO6IacTh onpenencHus u
51 MHOKeCTBO 3HaueHui QyHkuuu. Hynmu Qynkuuu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [TpoMexyTk MOHOTOHHOCTH (yHKIMU. MakCUMyMbl U MHUHUMYMBI (DYHKIIUH.
Haubonpiiee n HanmeHblee 3HaYeHUE (PYHKIUN Ha IPOMEKYTKE
6 Koopaunatsl Ha mpsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUryps 1 UX CBOMCTBA
7.2 TpeyronbHuK




7.3

MHOroyrojapHUKH

7.4 OKpY’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKuX BETUYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






