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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX pOJIM B 0Opa30oBaHUM, HEOOXOJUMOM Ka)XJOMy 4YesIoBeKYy. Bo3pacraer umcio
npodeccuii, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xopolas 6a3oBasi OArOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTUKH, TakKas TMOJrOTOBKA BaXKHA JUJIS
MPOJI0JKEHUS 00pa30BaHUs U JIJIsl yCIEIHON TpodecCUOHATBbHON Kaphephl.

Kaxxp1il 4ennoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
Hero JnaHHbIX. /{151 000CHOBAaHHOTO MPUHATHUS PEUICHHS B yCIOBHUSX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbllUIeHHe. VIMEHHO m03TOMYy BO3HHUKJIA
HEO0XOUMOCTh (POPMHUPOBATh y 00yUaroUMXCsd (PYHKIMOHAIbHYIO IPAaMOTHOCTb,
BKJIIOYAIONIYI0 B CeOsl yMEHHE BOCIPUHUMATh M KPUTHUYECKU aHAIM3UPOBATH
uHbOpMaIMIO,  TPEACTABICHHYI0 B  pa3iuuHbiX  ¢opMax, TIOHHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOILECCOB W 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
NPECTaBICHUS JaHHBIX W3 Pa3iHuHBIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oOydamImmxcsa K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKHM Pa3BHUBAET HABBIKM OpraHU3alMu Iepedopa M Mojacuéra 4ucia
BapUaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH O0OOTalllaloTCsl MPEJICTABICHUS OOYyYaloluXcsi O COBPEMEHHOMU
KapTHHE MHpa M METOJaX €ro HCCielOoBaHUs, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTHKU KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MHGOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTcTBMU C AaHHBIMHU IIENSIMHA B CTPYKTYpE MPOTpaMMbl yueOHOTO
Kypca «BeposSTHOCT M CTaTHCTHKa» OCHOBHOIO o0OmIero oOpa3oBaHUs Ha
yIIyONIEHHOM YPOBHE BBIIEICHBI CIEAYIOIIUE COJEPKATEIbHO-METOJUUECKHE
munun: «lIpencraBnenre JaHHBIX W OMHCATENIbHASI CTATHCTHKAY, «BeposTHOCTHY,
«3J7eMeHThl KOMOMHATOpUKWU», «BBegaenue B Teoputo rpado», «MHOKECTBAY,
«Jlorukay.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOW Juisi (hOPMHpPOBAHHS HABBIKOB pabOThl ¢ WH(OpMarumen: oT
YTEHUSI W WHTEpIpeTanuu WHGOpPMAIlUK, NPEACTAaBIECHHON B TabnmuIax, Ha
auarpamMmax W rpadukax, A0 cOopa, TMpeACTaBlICHHs W aHaIM3a JaHHBIX C
UCTIONb30BAaHUEM CTAaTHUCTUUYECKUX XapaKTEPUCTUK CPETHUX H PacCEeUBaHUS.
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PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHUIINE TUIOTE3HI,
Pa3MBITIUIATh HaJ (PaKTOpaMH, BHI3BIBAIOIIMMHU HW3MEHUYHWBOCTH, W OIICHHBATH HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYUHBI U IIPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM HW3MEHUYMBOCTH, UCCICIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
M3y4YE€HUs TEOPUHU BEPOSITHOCTEW. bonbimioe 3HAUYEHHME HUMEIOT IPAKTUYECKHE
3a/1aHUs1, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIIy4ailHOTo
coObitTusi. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUIIMMHA  METOJIaMU  BBIYMCIICHUSI  BEPOATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amayu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OIEpALMSIMH HAJlI MHOKECTBAMH, PACCMATPUBAIOTCS
IpUMEPHl TIPUMEHEHUsI TPaQoB M DJIEMEHTOB TEOPUH MHOMKECTB MJIsi PEIICHUS
3aJlay, a TaKKe HMCIOJB30BaHMUS B JPYTUX MATEMATHYECKUX Kypcax M Y4eOHBIX
MpeaIMeTax.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 gac B Hemenmto), B 8 kiacce — 34 yaca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Henero).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne NaHHBIX B BUAC TAOIWI], JUarpaMM. 3armojHEHUE TaOJuIl,
YTEHWE W IIOCTPOCHUE CTOJOMKOBBIX (CTOJIOYATHIX) M KPYIOBBIX JHArpaMM.
Urenue rpaukoB peaibHbIX MpoleccoB. M3Bneuenne nudopmanuy U3 auarpamMm
¥ TaOJIMII, UCIIOJIb30BaHNE U UHTEPIPETALUS JAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoNblllee W HaNMEHbIIEEe 3HAYCHMs, KBAapTUIH, CpPEAHEE TapMOHHYECKOE,
CpeHee rapMOHUYECKOE YHCIIOBBIX IaHHBIX.

[Tpumepsl ciaydyallHOM M3MEHYMBOCTH IIPU M3MEPEHHUSX, B MAacCCOBOM
IIPOU3BOJICTBE, TEHACHLUMH M CIy4ailHble KoJieOaHUsl, TPYyNIUPOBKA JaHHBIX,
NPEACTABICHUE CIIYYallHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOThI
3HAYEHUH, CTATUCTUYECKAsT YCTOMYUBOCTD.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepinH. [loHatue o cBaA3HbIX rpadax. Ilytu B rpadax. Llenu u mukibl.
O6xox rpada (diinepoB nyTh). [lonsatue 00 opueHTHpOBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

YTBepkacHUS M BbICKa3blBaHUS. OTpULAHUE YTBEPXKACHUS, YCIOBHBIE
YTBEPXKACHUS, OOpaTHbIE M PABHOCWIbHBIE YTBEPXKIEHUS, HEOOXOIUMBIE U
JIOCTATOYHBIE YCIIOBHSI, CBOWCTBA U NMPU3HAKHU. [[pOTUBOMNOJIOKHBIE YTBEPKICHUS,
JI0Ka3aTesIbCTBAa OT MPOTUBHOTO.

CrnyyaliHbI SKCHEPUMEHT (ONBIT) M cllydailHOe coObITHE. BeposTHOCTH U
4yacToTa CIlyyalHOro coObITus. Poiib  MajoBEpOSATHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B MPUPOAE U B OOLIECTBE.

8 KUIACC

MHOXeCTBO M MOAMHOXKECTBO. [IpuMepbl MHOKECTB B OKpY>KAIOIIEM MHUpE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oiinepa. Yucnoble
MHOKecTBa. [lpumepbl MHOXECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeuncnenre 371€MEHTOB MHOXKECTB C IMOMOIIbIO OPTaHW30BaHHOTO Nepedopa u
npaBuia yMHOKeHUs. Dopmyiia BKIIOUEHUS-UCKITIOUEHUS.

DneMeHTapHble CcOObITHUS. BeposTHOCTH ciydailHbIX COOBITHNA. OMBITBHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CTyyallHbII BBIOOD.

W3mepeHne pacceMBaHUs YHMCIOBOIO Maccuba. Jlucrnepcus W CTaHIAPTHOE
OTKJIOHEHHE 4HclioBoro Habopa. CBolcTBa JAWUCIEPCHMM U CTaHJAPTHOTO
OTKJIOHEHHUA. [[narpaMmbl paccemBaHus IBYX HaOJtofaeMbIx BenuduH. JInHelHas
CBSI3b Ha IMarpaMMe paccerBaHUs.



HepeBo. JlepeBo cay4aitHoro 5kcrnepumeHTa. (CBOCTBA  JI€pEBBLEB:
€MHCTBEHHOCTh MyTH, CBSI3b MEXK1y YMCIIOM BEpPIIUH U unciioM pédep. [Tonsitue o
I0CKUX rpadax. Pemenune 3amayu ¢ TOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COIO3aMH U
oreparusIMHi HaJl MHOKeCTBaMH. VIcTosib30BaHKE JIOTMYECKUX COI030B B aliredpe.

CnyuailiHple  COOBITHSI KaKk  MHOMXECTBA  DJIEMEHTApPHBIX  COOBITHH.
[IpotuBomnomnoxueie cobbiTus. Onepanuu Hag coObiTusiMu. Dopmyrna CIoKEHUS
BEPOSATHOCTEM.

[TpaBumo YMHOKECHUSA BEPOSITHOCTEH. VYcnoBHasg BEPOSITHOCTb.
[IpencraBieHne Cily4dailHOro »SKCIIEpUMEHTAa B BHUJIE JepeBa. HeszaBucumbie
COOBITHSL.

9 KIIACC

KoMOunaTopHoe npaBuino ymHoxkeHus. IlepecranoBku u ¢gakropuan. Yucio
couetaHuii u TpeyronbHUK Ilackans. CBoiicTBa uymcen codeTaHuW. buHOM
Hrrotona. Pemenue 3a1a4 ¢ UCoap30BaHEM KOMOUHATOPUKHU.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 IYT'M OKPYKHOCTH.

HcnbiTanus. Ycnex u Heygadya. Cepusi UCHBITAHUW 10 MEPBOTO ycrexa.
Cepust ucnbiTanuit bepHymim. BeposTHOoCcTH cOOBITUH B CEpPUM  HUCIBITAHUM
bepuymnu. CinyyailiHbiii BBIOOP U3 KOHEYHOT'O MHOYECTBA.

CinyuaiiHass BeIMYMHA W pacnpejaeseHue  BepositHocte.  [Ipumepst
CIIyYallHbIX BEJIMYMH. BakHble pacnpeneiieHus — YUCIO TMOMNBITOK B CEpUH
VCIBITAaHUN JI0 TIEPBOTO YCIIEXa U YUCJIO YCIEXOB B CEPUU UCHbITaHUU bepHyiu
(reomMeTpruecKoe U OMHOMHAIIBHOE PACTIPEICTICHHUS).

MaremaTndyeckoe OXUIAHHUE CIIyYalHOW BEIWYUHBIL. DU3NYECKHUHA CMBICI
MAaTEMATUYECKOTO OXHuJaHus. l[IpuMepsl HCHONB30BAHUS MATEMATHUYECKOTO
oxuganus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHWE CIIyYallHOM BEJIWYWHBL.
CBoiicTBa MAaTeMaTUYECKOr0 OXMJIAHUS M JAUcHepcud. MareMarudeckoe
0’KUJAHUE U JUCIIEPCUS U3YUEHHBIX PaCIpPEICIICHUMN.

HepaBenctBo YeObiméBa. 3akoH OodbIIMX 4Hcesl. MaremaTuyecKkue
OCHOBAHUS U3MEPEHUs BeposTHOCTEN. PoJib 1 3HaueHHe 3aKOHA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD U CTATHUCTUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)XXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;



6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoyYms:

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHWS B HMHTEPECAX CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAaKOTO K€ MpaBa JAPYroro 4eaoBeKa;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU I PELICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
J100aIbHOTO XapaKTepa 3KOJIOTMYECKUX MPOOJIeM U MyTe UX PELICHHUS;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMANBHOM M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIIBHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JAESTENbHOCTU
HOBBIE 3HaHUS, HaBBIKU U KOMIICTECHIIUU U3 OIBITA IPYTHX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTAX M SBJICHUAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIAaHUPOBATH
CBOC pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (OPMYIUPOBATH U OLIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3zoBble JJornueckue aAelcTBUA:

BBIBJISITD M XapaKTEpU30BaTh CYIIECTBEHHBIE NPHU3HAKKH MAaTEMaTHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH



OTIpe/IeNICHUs TOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIAcCU(PUKALINH,
OCHOBAaHMSI 111 0000ILEHHS U CPAaBHEHHMSI, KPUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPeoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUNH;

JenaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(aKkTOB, BBICTpauMBaTh APTYMEHTAIINIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHHUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUMA C  yud€ToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIsIEeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBICHHOMY IIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (hOpMYyJIMpOBaTh O0OOOIIEHUS U BBIBOABI MO pe3yjbTaTaMm
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

POTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IPOLIECCa, & TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIAITH HEJOCTATOYHOCTh W M30BITOYHOCTH HMHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpencTaBieHuss UWHOOPMAIMM W WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TMPEITIOKEHHBIM WIIH
c(hOpMYIMPOBAHHBIM CAMOCTOSITENIBHO.



KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeNIsIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIP@XaTb CBOK TOYKY 3pEHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/auH,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0/€ 00CYXXJIeHUS 3a/aBaThb BOIPOCHI IO CYLIECTBY 00CYX/1aeMOMl TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pelIeHuUs, COINOCTABIATh CBOM CYXKICHUS C CYXKICHUAMM JPYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIBTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTa, UCCIIEA0BaHus,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOpHUN;

NOHMUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW U MHAUBUAYAJIbHOU
paboThl MpU pEIIEHWH YYEOHBIX MaTEMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JESATEeNIbHOCTH, IUJIAHUPOBAaTh OPraHU3allMi0 COBMECTHOH paloTHhl,
pacnpenensaTb BUIbl paboT, JHOroBapuBaThCs, 00CYXKJaTh MPOLECC U PEe3ysbTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYHNOBBIX (opMax paboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE); BBIIOJHATH CBOIO YacTh pabOTBl MU
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOMIMHA pe3ynbTar Mo
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PEIICHHS] B JKM3HEHHBIX M yYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3TUYHbBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELIEHUS 3aJadd (MU €ro
4acTh), BBIOMpaTh CHOCOO pelleHHs € YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pemieHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara

peluieHus MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;



NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITIOCTABICHHON LEIN U
YCIOBUSIM, OOBSACHATH NIPUUHUHBI JOCTUKEHUS WM HEJOCTHKEHUS L€, HAXOAUTh
OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIp@XaTh AMOLMU TMPH H3yYEHUU MaTeMaTHUYeCKUX OOBEKTOB U (PAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

INPEAMETHBIE PE3YJIBTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOUUe MPeIMETHbIC
pPE3yNbTATHI:

Yurare uH(OpMALMIO, MNPEICTABIECHHYI0 B Ta0nuIax, Ha Jguarpammax,
MPEACTABIATh JaHHBIE B BUJE TaOJMI, CTPOUTH CTOJOMKOBBIC (CTOIOYATHIC) U
KpPYyTOBBIE IMarpaMMbl 10 MacCUBaM 3HAYEHUM.

OnucelBaTe M MHTEPHPETHPOBATH  pPEaJbHBIE  YHUCIIOBBIE  JIAHHBIE,
IpeICTABICHHBIE B TA0JINIIAX, HA IUAarpamMmax, rpaukax.

Hcnonb3oBaTh 1151 ONMCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apuMeTHUecKoe, Me[uaHa, HauOousblliee M HaMMEHbLIee 3HauYeHUs,
pa3max, KBapTHJIN.

VMeTp mHpeAcTaBlIeHUE O JIOTMYECKUX YTBEPKIACHUSAX W BBICKa3bIBAaHUSX,
YMETh CTPOUTH OTpULAHUSA, (POPMYJIHMPOBATH YCIOBHBIE YTBEPXKACHUS MpU
pElIeHUH 3a/a4, B TOM YHCIIe U3 APYIHX y4eOHBIX KypCcOB, UMETh MPE/ICTABIICHUE
0 TEOpPEMax-CBOWCTBAaX M TEOpeMax-NPU3HAKAX, O HEOOXOAMMBIX M JOCTATOYHBIX
YCIIOBHSIX, O METOJE J10KA3aTENBCTBA OT IPOTUBHOTO.

NmMeTs mpeAcCTaBiIEHHE O CIy4alHOM W3MEHYMBOCTH HAa MpUMEpax
pEe3yNbTaTOB M3MEPEHUM, 1EH, (U3NYECKUX BEIUYHMH, AHTPONOMETPUYECKHX
JAHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON YCTOMUYUBOCTH.

Hcrnonb30BaTh Il ONMCAHUS JAHHBIX YacTOThl 3HAYEHUM, I'PyNIIMPOBATh
JAHHBIE, CTPOUTH TUCTOTPAMMBI TPYNIMPOBAHHBIX TaHHBIX.

Hcnonb3oBaTh rpadbl g pelIeHUs 3a]ad, UMETh MPEJCTaBICHUE O
TepMUHAX Teopuu rpadoB: BepiirnHa, pedpo, Lenb, LUKI, MyTh B rpade, UMeTh
npenacraBieHne 06 06xoje rpada u 06 OPUEHTHPOBAHHBIX rpadax.

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayoIue NpeIMeTHbIC
pe3yabTaThl:

OnepupoBatTh MOHITUSIMUA MHOKECTBA, TOJAMHOKECTBA, BBIIOJIHATH ONEPaALUU

HAJl MHOXXECTBaMH: OOBEAMHEHHUE, TMEepPEeCeUCHUE, TEPEUUCIIATh DIIEMEHTHI
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MHO’KECTB C HCIOJB30BaHHEM OPraHM30BAHHOTO Tepedopa U KOMOMHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxoauTs BepoATHOCTH CIIydalHBIX COOBITHI B CIIydalHBIX OIBITaX, 3HAS
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCI€ B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMM, UMETh IOHATUE O CIy4YailHOM
BBIOODE.

OnuceiBaTh JaHHBIE C MOMOUIBIO CPEJIHHMX 3HAYEHUUW W MEpP PACCEUBAHHUS
(Iucnepcus U CTaHAAPTHOE OTKJIOHEHHE). YMETh CTPOUTh U HHTEPIPETUPOBATH
JarpamMMbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBS3U MEXIY HaOII0JaeMbIMU
BEJIMYMHAMMU.

NMeTp mipeAcTaBiIeHWE O JepeBe, O BepmmHaXx u peéOpax Jepesa,
WCIIOJIb30BAaHUN JAEPEBBEB NPU PELIEHUU 3a]1a4 B TEOPUM BEPOATHOCTEM, B IPYTUX
y4eOHBIX MaTEMAaTUYECKUX Kypcax U 3ajiad U3 Jpyrux y4eOHbIX MIPEIMETOB.

OmnepupoBaTh MOHATUEM COOBITHS KaK MHOXKECTBA 3JIEMEHTApPHBIX COOBITUH
CIIy4ailHOTO ONBITA, BBHINOJHATH ONEpalUy HaJ COOBITHUSIMHU, MCIOJIb30BATH IPH
pEelIeHUH 3a7a4 auarpammbl Jijiepa, YUCIOBYIO MPSMYIO, IPUMEHATH (POpPMYITy
CJIOKEHUS BEPOSTHOCTEN.

Ilonp30BaThCs MPABUIOM YMHOKEHUS BEPOSATHOCTEH, MCIIOIB30BAaTh JIEPEBO
JUISL TIPEACTABICHUS CIIy4ailHOTO OIbITa NpU pelmeHuHu 3anad. OnepupoBathb
MOHSATHUEM HE3aBUCUMOCTH COOBITUH.

K xonIry oO0y4ueHus B 9 kj1acce oOyJarommiics MOTYYUT CIASTYIONINE MPEIMETHBIC
pE3yIbTaThI:

[Tonp30BaThCs KOMOMHATOPHBIM TMPABUJIOM YMHOXKEHHS, HaXOJIUThb YHUCIIO
IIEPECTAaHOBOK, YMCJIO COYETAaHMM, MOJIb30BATHCS TpEyroiapHUKoM Ilackans npu
peIeHnH 3a/1a4, B TOM YHCJIC HAa BBIYMCIICHUE BEPOSITHOCTEH COOBITHH.

HNcnonp30BaTh  MOHATHE  T€OMETPUYECKOM  BEPOSITHOCTH,  HAXOIUTh
BEPOSITHOCTU COOBITUN B OMbBITAX, CBSA3AHHBIX CO CIyYallHBIM BHIOOPOM TOYEK W3
MJIOCKOM (DUTYPBI, OTPE3Ka, JJIUHBI OKPY>KHOCTH.

HaxoauTh BEepOATHOCTU COOBITHH B ONBITaX, CBA3AHHBIX C UCIBITAHUSIMH 0
JIOCTUKEHUS TIEPBOTO YCIEXA, B CEPUSAX UCIBITAHUN bepHyuim.

Nmets mpencTaBieHne O CIy4alHBIX BEJIMYMHAX U OMO3HABAaTh CIIyYaWHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOIIETO0 MHpA, OINEpUpPOBATH  IMOHATHEM
«pacmpeaeieHre BEPOITHOCTEW». YMETh CTPOUTH paclpeAesieHUs] BEpOATHOCTEN
3HAYEHHUU CIIyYalHbIX BEJIMYHUH B U3YUYECHHBIX ONBITAX.

Haxomute MaTeMaTH4ecKoe OXKUJIAHUE U JUCIIEPCUIO CIYYANHOW BEJIMYHMHBI
[0 PaCIpPENCIICHUI0, NPUMEHSATh YHUCIOBBIE XapPaKTEPUCTHUKH HN3YUYCHHBIX
pacrpeneneHui Ipy peeHnu 3a1ad.
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MeTp npencTaBiIeHUE O 3aKOHE CIyYalHBIX YHCENI KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CJIy4YalHOH W3MEHYMBOCTH, ITOHUMATh MaTE€MAaTHYECKOE
000CHOBaHUE OJIM30CTH YACTOTHI U BEPOSITHOCTU COOBITHS. VIMETh mpecTaBieHne
O POJIM 3aKOHa OOJIBIINX YHMCEN B IPUPOJIE U OOILECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 IIpencraBnenne JaHHBIX 4 [[Bubamorexa [TOK
pedl a https://m.eds00.ru/596d814c]
bubmuorexa [JOK
2 OnucatesbHas CTaTueTHKa 8 ! https://m.edsoo.ru/596d814c
. bubmuorexa [JOK
3 Cotyuaiinas usMEHIHBOCTS > ! https://m.edsoo.ru/596d814c
bubmuorexa [JOK
4 B 4
BE/ICHUE B TEOPHIO rpagho https://m.edsoo.ru/596d814c
bu6mmoreka [IOK
> Jlormka 3 https://m.edso0.ru/596d814c
5 BeposiTHOCTB 1 yacTOTa Clly4aiiHOTO 5 1 bubnuoreka [IOK
COOBITHS https://m.edso0.ru/596d814c
-, [ToBTOpenue, 06061IeHNE, 5 1 bu6mmoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/596d814c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3
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https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
! Hosropere kypea 7 wacca 3 https://m.edsoo.ru/032cfeff
bubmuorexa [JOK
2 Muosxectsa 4 https://m.edsoo.ru/032cfeff
. bubnuorexa [JOK
3 BeposiTHOCTB ciy4aifHOTO COOBITHS 4 1 1 https://m.edsoo.ru/032ckeff
4 OnmcarenpHas craTucTuka. PaccenBanne 5 1 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/032cfeff
bubmuorexa [JOK
> Beenenne B Teopuio rpagos 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
2
6 Jloruia https://m.edsoo.ru/032cfeff
Onepanuu Haja CIy4alHBIMU COOBITHSMHU. bubnuoreka [IOK
7 . 3
CrnoxxeHue BepoSITHOCTEH https://m.edsoo.ru/032cfeff
3 YcnoBHas BEpOSITHOCTb, YMHOKEHUE 5 bubnunorexa [JOK
BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, o6o0IIEHNE, 5 1 bu6mmoreka [IOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/032cfeff
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropenne kypea § iracca 3 https://m.edso00.ru/8b68c39f
bubmuorexa [JOK
2 DIICMEHTBI KOMOHHATOPHK 6 https://m.edso00.ru/8b68c39f
3 I'eomeTprueckas BEpOSATHOCTh 3 bubmorexa [JOK
p p https://m.edso00.ru/8b68c39f
bu6mmoreka [IOK
4 Henerranus bepiyun 6 https://m.edso00.ru/8b68c39f
. bubnuorexa [JOK
° Catysaiinas BeHHA 3 https://m.edso00.ru/8b68c39f
6 UucnoBble XapaKTEPUCTUKU CITyYalHbIX 5 bubnnorexka [JOK
BEJIMYWH https://m.edso00.ru/8b68c39f
bu6mmoreka [IOK
! 3aKon bompumx Hmcen 3 https://m.edso00.ru/8b68c39f
3 [ToBTOpenue, o6o0IIEHNE, 4 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso00.ru/8b68c39f
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble mpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa3o0BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
Uurare wHQOpPMAIMIO, TPEICTABICHHYI0 B TaOmWIaX, Ha guarpammax,
5.1 NPECTaBIIATh JaHHbIE B BUJAE TaOJIHIl, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIE
(cronmbuaTtpie) U KPYTOBBIC) 110 MACCUBAM 3HAYCHHUN
59 OnuceiBaTh ¥ UHTEPHPETUPOBATH  pEaJbHbIE  YHCIOBBIE  JaHHBIE,
' MpeJICTaBICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBarh A onmucaHUsl JaHHBIX CTATUCTUYECKUE XaPaKTEPUCTUKH:
5.3 cpenHee apuMETHYECKOe, MeauaHa, HauOoJblllee HW HaWMEHbIIee
3HA4YEHMs, pa3max
HNmers mpexacraBieHue O CiIydyalHOM WM3MEHYMBOCTHM HA IPUMEPAX IIEH,
5.4 bu3nIecKuX BEJIMYMH, AHTPONIOMETPUUYECKUX JTaHHBIX, UMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTeJbHOIH MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B BHUIE
5.1 Tabnui, auarpamMm, rpaduKoB, MPEJCTABIATH JIaHHBIE B BHUJE TaOJHII,
auarpamm, rpaukoB
OnuceiBaTh J1aHHBIE C MOMOIIbI CTaTUCTUYECKHUX IOKA3aTeNei: CpeIHHuX
5.2 3HauUGHUNW W Mep paccewBaHUs (pa3max, OUCIEPCUS U CTaHAapTHOE
OTKJIOHEHHE)
5.3 Haxonuth 9acTOTHI YHCIOBBIX 3HAYECHUN W YaCTOTHI COOBITHI, B TOM YHUCIIE
' M0 pe3yJibTaTaM U3MEPEeHU U HaOII0IeHUI
HaxoauTb BEpOSATHOCTH CilydallHbIX COOBITUI B OMbITaX, 3Hasi BEPOSITHOCTH
5.4 AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITaX C PABHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU
55 Ucnonb3oBath rpaduueckue MOAETH: AEPEBO CIy4alHOTO SKCIIEPUMEHTA,

JIrarpaMMsbl Diiepa, YucaoBas mpsmast
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OHGpI/IpOBaTB INOHATHUAMH:. MHOXCCTBO, IIOAMHOZXKCCTBO., BBbIIIOJHATH

5.6 Olepalru HaJ MHOYKECTBAMHU: OOBEJUHEHHUE, NepeceueHue, IOMOIHEHUE;
IIEPEYUCIIAT HIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB
Hcnonp3oBath rpaduueckoe NpencTaBieHHe MHOMXKECTB M CBSA3EH MEXIY
5.7 HUMU JJI ONMUCAHMS MPOLIECCOB U SBJICHUM, B TOM YHUCIE MPU PELICHUU
3a/1a4 U3 IpYyrux y4eOHbIX IPEIMETOB U KYpCOB
9 KIIACC
Kon .
IIpoBepsiemMble IpeaMeTHBIC Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPAEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTUCTHKA
WzBnexkath W mpeoOpa3oBbBaTh HH(POpPMAIMIO, TPEACTABICHHYIO B
5.1 pa3IMYHBIX ~MCTOYHMKAX B BUAe Talbnwm, [auarpamMm, rpadukos,
NPEJCTaBIIATh JaHHbBIE B BUE TAaOJHII, JHarpamm, rpadukoB
5.9 Pemate 3amaum opraHu3oBaHHBIM I1€peOOPOM BapHaHTOB, a TaKXKE C
' MCII0JIb30BaHNEM KOMOWHATOPHBIX IIPABUJI U METO/I0B
53 Hcnonp30BaTh onMcarelbHbIE XapaKTEPUCTUKHM Ul MAacCUBOB YHCIIOBBIX
' JaHHBIX, B TOM YHUCJIE CPEHUE 3HAYEHUS U MEPBI PACCENBAHNUS
5.4 HaxoauTh yacToThl 3HaUEHUI U YacTOThI COOBITUS, B TOM UHCJIE HOJB3YAChH
' pe3ynibTaTaMu NpOBEAEHHBIX U3MEPEHUI 1 HaOII0IeHNn ]
HaxonuTh BepOATHOCTH CITydaifHbIX COOBITUH B M3YYEHHBIX OIBITAX, B TOM
5.5 YHClIe B ONBITaX C PAaBHOBO3MOKHBIMHM AJIEMEHTAapHBIMU COOBITHSIMH, B
CepUsX UCIBITAHUN 10 MIEPBOIO yCIeXa, B CEpUAX UCIBITaHUN bepHyiu
56 HNmeTs mnpencraBieHUE O CIOy4dyallHOW BEIMYMHE M O paclpeacieHuu
' BEPOATHOCTEH
Nmere mnpencraBieHue o 3aKkOoHE OONBIIMX YHCENT Kak O TMPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIYYaifHOM M3MEHYMBOCTH M O POJM 3aKOHA OOJBIIUX

quceN B IPUPOE U 00IeCTBe
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
5

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

BepOHTHOCTB H CTAaTUCTHUKA

[IpencraBieHre MaHHBIX B BUJAC TaONUIl, AMarpaMM, TpaduKoB. 3aroIHCHUE
TAaONMUI, YTEHWE M TOCTPOCHUE auarpaMmMm (CTOJIOMKOBBIX (CTONOYATHIX) U

>1 KpyroBeix). UTeHne rpaduKoB peaabHBIX MpoieccoB. M3predenrne uHGOpMaIuu
U3 IUarpamm M TabJull, UCTIOJIb30BaHUE U UHTEPIIPETALIHS TaHHBIX
OnucarenpHasi CTaTUCTUKA: CpeqHee apu(METHUECKoe, MeIuaHa, pa3max,
5.2 HauOoJbIlIee W HAaWMEHbIEe 3HAYCHHs HAOOpa YHUCIOBBIX MaHHBIX. [Ipumepsr
CIIy4ailHOM M3MEHYUBOCTH
CnyuaiiHplli SKCHEepUMEHT (OmbIT) U cliydyailHoe coObiTHe. BeposTHOCTh U
5.3 yacTtoTa. Posib MamoBepOSTHBIX U MPAKTUYECKHU IOCTOBEPHBIX COOBITUI B MPUPOJIE
1 B oOmecTBe. MoHeTa u urpajgbHas KOCTb B TEOPHUH BEPOSITHOCTEH
I'pad, BepumnHa, pedpo. Ctenens BepmuHbl. Ynciao pédep u cyMMapHasi CTEIEHb
5.4 BepiiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nukisl. [lytu B rpadax.
' O6xon rpada (ditnepoB myth). llpencraBienue o0 opueHTUpOBAHHOM Tpade.
Pemenue 3anay ¢ momorsio rpados
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTh 1 cTaTUCTHKA
5.1 [IpencraBienre qaHHBIX B BUAE TaOIUIl, AUarpaMM, TpaduKkoB
5.9 MHOXeCTBO,  DJJIEMEHT  MHOXKECTBA,  IMOJAMHOXeCTBO.  Omepamuu  HaA
MHOXKECTBaMU: 00BEIMHECHHE, TIEPEeCEUCHHE, JOTTOTHEHUE
5.3 CpoiicTBa omepanuii HaJ MHOXXECTBaMHU: TMEPEMECTHTENHHOE, COYeTaTeIbHOE,
' pacnpeaenuTenbHOe, BKIIOYCHHUS
5.4 Hcnons3oBanne TpadUyecKoro TPEJACTABICHUS MHOXKECTB JUISI  OIHCAHUS
' peATbHBIX MTPOIIECCOB M SBJICHUH, PU PEIICHUH 3a]1a4.
55 N3mepenune paccenBaHusl JaHHBIX. JlUCIiepcuss W CTaHIAPTHOE OTKJIIOHCHHE
' YHCIIOBBIX HAO0OPOB. J[marpamMMa paccenBaHUs
DneMeHTapHbIe COOBITHS cliydaifHOro omnbiTa. CiyuaiiHbeie coObITHsI. BeposiTHOCTH
5.6 coOpiTuii. OmMBITBI € PABHOBO3MOXXHBIMH ~ DJIEMEHTAPHBIMU  COOBITHUSIMHU.
' Cnyuaitapiii  BbIOOp. CBSI3b  MEXKAY MAJOBEPOSITHBIMH M TIPAKTHYECKU
JIOCTOBEPHBIMH COOBITUSIMU B IPUPO/JIE, OOIIECTBE U HAyKe
5.7 HepeBo. CBoiicTBa JepeBbhEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHWE BUCSYCH
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BEPILINHBI, CBSI3b MEXX/y YUCIOM BEPIIUH U uncioM pédep. [IpaBuno ymHOKeHuS.
Pemenue 3aau ¢ nomolisio rpagos

[TporuBononoxueie coObITUs. uarpamma Ditnepa. OObeTUHEHNE U TIEpEeCEUYCHUE

>8 coObITHil. HecoBMecTHbIe coObITHSI. DOpMYyIIa CI0KEHUS BEPOSITHOCTEH
5.9 YcnoBHas BepoaTHOCTb. [IpaBuiio ymHoxxenus. HezaBucrumeble coObITHS
5.10 [IpencraBnenue dkcnepuMeHTa B BHUJE AcpeBa. PelieHne 3aa4 Ha HaXOXKICHHE
' BEPOSITHOCTEH C MOMOIIIBIO JIEpPEeBa CIIy4ailHOTO KCIIEPUMEHTA, Auarpamm ditiiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
51 [IpencraBinenne AaHHBIX B BUAE TaOmuI, auarpamm, rpadukoB, HHTEpIpeTalus
NaHHbIX. UTeHne u mocTpoeHne Taliuil, AuarpamMmm, TpaguKoB MO PeaabHBIM JTaHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CodeTaHus U YUCIIO0 COUCTAHUI
5.4 Tpeyronbuuk [lackans. Pemenne 3a1a4 ¢ uCnoiib30BaHHEM KOMOMHATOPUKHI
55 I'eomerprueckas BeposTHOCTh. CiydaliHbIi BBIOOP TOYKU M3 (DUTYpPHIHA TUIOCKOCTH,
' U3 OTPE3KA M U3 JIYTH OKPY>KHOCTH
5.6 Hcnbrtanue. Ycnex u Heynaua. Cepus UCIIBITAHUM 70 IEPBOTO ycrexa
57 Cepust ucnbiTanuii bepuyman. BeposrHoctn coObBITUH B CEpUM  UCTIBITAHUN
' Beprymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeziesieHue BeposiTHOCTEN
59 MaremaTtnueckoe oxxugaHue u pucnepcus. [Ipumepsl MaTeMaTHUECKOTO 0XKHMIAaHUS
' KaK TEOPETUYECKOTO CPEAHETO 3HAUEHUS BEITMUNHBI
5.10 MaremaTnueckoe OKuJaHUe W JAUCIEPCHs] CIy4YallHOM BEJIMYUHBIUUCIIO YCIIEXOB B
' cepuu ucnbITaHui bepHymmm»
511 [TonsiTe o 3akoHe OonbIIKX yKcen. M3MepeHue BepoSATHOCTEH ¢ MOMOIIbIO YacToOT.

Ponb 1 3HaueHKe 3aK0HA OOJBIINX YUCET B npupoae u O6H_ICCTBC
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATHAMU: MHOXECTBO, IOJMHOXECTBO, OlEpalun
HaJ MHO)XECTBAMMU; YMEHUE OIePUPOBATh MOHATUAMU: Irpad, CBI3HBIN rpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX IPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXECTB JUJIsI ONHCAaHUS peallbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACIICHUC, aAKCHOMaA, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPLI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMeHue OIICpHUPOBATL TIIOHATUAMU. HATYpaJbHOC 4YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETMMOCTh HATYpaJIbHBIX YMCEJ, NPU3HAKU JIETUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsTHYHAs IPOOb,
CTAaHJApTHBIA BHJ 4YMCJA, PALlMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apumMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBINOIHATH ACHCTBHS C
qucCiiaMd, CpaBHUBAThL W YIIOPAAOYMBATHL 4YHMCJId, MPCACTABIATL 4YHCJIa Ha
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb MNOHATHSIMM: CTEINEHb C LEIbIM IIOKa3aTENeM,
apudMeTHUeCKUIl KBaIpaTHbIM KOPEHb, MHOTOUIEH, ajaredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacu€rel Mo ¢opmyaam, npeoOpa3zoBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUN C KOPHSMH,
pa3JIoKEHUE MHOTOWICHA Ha MHOXKUTEIH, B TOM YHCIIE C HUCIIOIb30BaHUEM
(bopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMH: UYHCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JApOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHON, CUCTEMBI IBYX JIMHEUHBIX
yYpaBHEHMIA, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEeLICHUH 3a1a4 U3 IPYrUX MPEeIMETOB M IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPJAUHATHYIO INPSAMYIO U KOOPAUHATHYIO IUIOCKOCTBH IS
M300paKeHUs! pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHUH, HYIA
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GYHKIIMHM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKHA BO3pACTaHUS,
yObIBaHUs, HawOoJNbIlee W HaWMEHbIIEEe 3HAa4YCHUs (YHKIMH;, YMCHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMasl MPOMOPIHOHAIBLHOCTh, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPONOPIHUOHATIBHOCTD,
napaboJia, runep0oa; yMeHUe CTPOUTh Tpaduku (PyHKIHH, UCIIOIB30BAThH
rpaduKu A7 ONpPENENCHUs CBOWCTB IPOILIECCOB U 3aBUCHUMOCTEH, s
pelieHus 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

VYMeHue onepupoBaTh MOHATHSIMHU: NOCIEI0BATENBHOCTD, apupMeTHYECKas]
U TreoMeTpuyeckas IpOrpeccud; YMEHHME HCIOJIb30BaTh CBOWCTBA
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CyMMBbI M OOLIET0 WieHa MPH PEIICHUH
3a1a4, B TOM 4YHCIE 3aJad U3 APYruX Y4eOHBIX NPEAMETOB U peajbHOM
KU3HH

YMeHue pemaTh 33a4l Pa3HbIX TUIOB (B TOM YUCIIE HA IPOLEHTHI, 10U U
4acTH, JABWKEHHE, paboTy, IIEeHy TOBApOB M CTOMMOCTh IOKYIIOK U YCIYT,
HaJIOTM, 3aJa4d U3 O0OJacCTH YIpPaBJIEHUS JIMYHBIMU W CEMEUHBIMU
(uHaHCaMM); YMEHHUE COCTABJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIbTATOB

10

11

YMeHue onepupoBaTh MOHATUSAME: (QHUTYypa, TOYKA, OTPE3OK, NpsMas, Jyd,
JOMaHas, YroJ, MHOTOYIOJbHHK, TPEYrOJIbHHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYrOJIBHUKH, MPSIMOYTOJIBHBIN TPEYrOJIbHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajieiorpaMM, poMO, MPSIMOYTOJIBHUK, KBAIPaT, TPANEIHs; OKPYKHOCTb,
KpYT, KacaTeslbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (DUTypaMH; yMEHHUE
pewiath 3a7a4d, B TOM YHUCIIE€ U3 MOBCEJHEBHOM >KM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYyp U
¢bakToB

YMeHue omnepupoBaTh TOHATHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapalIeIbHOCTh U MEPIEHAUKYISIPHOCTh IPSIMBIX, YIoOJI
MEXY MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, mojo0ue Gpuryp,
NOJO0HBIE TPEYrOoJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
MapaJJIEIbHOCTD U NMEPIIEHINKYIISIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, Yroll (BeIMYWHA
yrila, CHHYC U KOCUHYC yTila TPEeYyrojbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
MJIOMIA U Kpyra, o0beMa MPSMOYTOJHHOTO TMapajUieienumnea; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroysbHUKa, Teopemy Iludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, IO
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12

Ymenune  u3zo0paxkaTb  IJIocKMe  GUIypel W HX  KOMOMHAauuw,
IPOCTPAaHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOLIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MJIM CHMBOJIBHOMY
OITMCAHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YHUCIIO, CKAJISIpHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPbl U KOOPJIUHATHI Ui MPEJCTABICHUS JAaHHBIX U PELICHUs 3a/ad, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U peaibHON KU3HU

14

15

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
TaOJIUIIBI, cpeiHee apudmMeTnyeckoe, Mearana, HauooJIbIIee U HANMCHBIIICE
3HAYEHHWs, pa3Max  YHCIOBOrO  Ha0oOpa;  yMEHHUE  H3BJICKATh,
UHTEPIPETUPOBATh U MPEOOPa30BbIBATE HHPOPMALIUIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JHarpaMmax, OTPAXKAIOIIYI) CBOWCTBA M XapaKTEPUCTHKU
peabHBIX TPOIIECCOB W SIBJICHHN; YMEHHE pAacCIlO3HAaBaTh W3MCHYHBBIC
BEJIMYUHBI B OKPYXKAIOIEM MUPE

YMeHHe OnepupoBaTh IMOHSATHSAMHU: CIyYaHBIH ONBIT  (CIIydaitHBIN
OKCIIEPUMEHT),  JJEMEHTApHOE€  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CJIy4alfHOTO OIIBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOJUTh  BEPOSATHOCTH  CIy4YalHBIX  COOBITHH B OMBITAX  C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, YMECHHE pellaTh 3a1aqd
METOZIOM OpPTraHM30BAaHHOTO Iepedopa M C HCHOJIB30BAHUEM IpaBHIIA
YMHOXEHHS; YMEHHUE OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH U
SIBIICHUH, MMOHMUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHII B OKpPYXKAlOIIeM MHUPE W B JKU3HH; 3HAKOMCTBO C TMOHSTHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIHMX YHCEN U €ro
POJIBIO0 B MACCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
IIPUBOAUTH NPUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PACIO3HABaTh IIPOSBIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE,
OIUCBIBATh OT/IEIbHBIE BBIJAIOLIUECS PE3YJIbTATHI, IOJYyYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MaTEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU
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HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TPOBEPAEMbBIX HA

OI'2 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE M JIECATHYHBIC IPOOU, MIPOIEHTHI, 0ECKOHEYHBIE IEPUOTTIECKIE
' apodu
1.3 Panmonaneueie yncna. ApudmMerndeckue onepannuu ¢ paliioHaIbHBIMU YUCIIaMU
14 JeiictButensubie yucia. Apudmerndyeckue ornepanud ¢ JACHCTBUTEIHHBIMU
' YHCIIAMA
15 [TpubnmxEnnbie BBI‘II/IEJJ'ICHI/ISI, MpaBWiia OKPYIJICHHs, NPUKHIKA K OILIEHKa
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaKEHUS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )
59 Crenenp ¢ uenbiM TnokazateneM. CTeneHb C paldOHAIBHBIM TOKa3aTeleM.
' CBoiicTBa cTenEHU
2.3 MHorouseHsl
24 Anrebpanueckas 1poOb
95 Apudmernaeckuit KOpEHb HaTypajabHON CTEIICHU. [Henicteus c
' apu(METHUYECKUMH KOPHIMHU HATYpAIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Ilenpile M apoOHO-panMOHaNbHBIE YypaBHEHUs. CHCTeMBl M COBOKYIMHOCTH
' ypaBHEHHH
3.9 Hemnbie u papoOHO-panmMoHaNbHbIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UmcnoBbie MOCIEI0BATEIFHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATENILHOCTEH
42 Apudmerndeckass u TreoMmeTrpuueckas mporpeccun. Dopmyna  CIOKHBIX
' IPOIIEHTOB
5 OyHKIMH
OyHK1us, criocoos! 3a1anus pyHkuuu. ['padpuk Gynkuuu. Obnacts onpeneneHus
U MHOXecTBO 3HaueHMd  ¢ynkumu. Hymu  ¢ynkuuu.  IIpomexyTku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakcUMymbl W
MUHUMYMBI (QyHK1uu. HawmOompliee W HauMeHbIlee 3HaueHWE (QYHKIUHA Ha
IPOMEKYTKE
6 KoopaunaTs! Ha psIMOI U TIIOCKOCTH
6.1 Koopaunarnas npsimast




6.2

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOicTBa
7.2 TpeyroabHHUK
7.3 MHOroyrojabHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenune reoMeTpuyecKuX BEITUYHH
7.6 BekTophl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr
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