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MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM HH(PPOBOM MHUpPE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTh, KaK C TOYKM 3PEHMs MPAKTUYECKUX MPUIIOKEHUH, TaK U UX
ponu B oOpa3oBaHHM, HEOOXOAMMOM KaXJIOMy 4YeJoBeKy. Bo3pacrtaer uucio
npodeccuil, Mpu OBIAJIEHUH KOTOPHIMU TpeOyeTcs xopolas 0a3oBasi MOJITOTOBKA B
00JIaCTU BEPOATHOCTH M CTATUCTUKM, Takas MOATOTOBKA Ba)KHA JJISi MPOAOTIKEHUS
o0Opa3oBaHus U JIs1 YCIEIHON nMpodecCHOHANBHON Kapbephl.

Kaxxaplii yenoBek MOCTOSTHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIMXCS Y HEro
JaHHBIX. A 17 000CHOBAHHOTO TPHUHSITHS PEIICHUS B YCIOBHMSIX HEJIOCTaTKa WU
u30bITKa WHGOPMAIMK HEOOXOAMMO B TOM YHCIE XOpOmIo CcHOPMHUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTUUECKOE MBIIIUICHHUE.

NMeHHO MO3TOMY OCTPO BCTaja HEOOXOAMMOCTh CPOPMHUPOBATH Y OOyYaromIMUXCS
(YHKUIHMOHATBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0s B KauyecTBE HEOThEMJIEMOU
COCTaBIISIIOIIECH YMEHHE BOCIIPUHUMATh M KPUTUYECKU aHAIM3UPOBATh HH(POPMAIIHIO,
IPEICTaBICHHYIO B pa3IMYHbIX (opMax, IOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTUX
peaJIbHBIX MPOIIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIE
pacu€Thl.

3HaKOMCTBO B Yy4e€OHOM Kypce€ C OCHOBHBIMHM MpUHIMIAMU cOopa, aHaidu3a H
IOpPEJICTaBICHUS JaHHBIX W3 pa3IUYHbIX cdep KU3HM oOulecTBa U TOCyIapcTBa
npuodm@aeT oOyJarommxcsi K OOIIECTBEHHBIM HHTepecaM. V3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBAeT HAaBBIKM OpraHU3aluu nepedopa M Mmojacuéra uwucia
BapUaHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a/Jayax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co37aéT MareMaTHuecKuil GyHaaMeHT s (pOpMUPOBAHUS KOMIETEHIIMN B
obnmactu WHPOPMATUKU W UUPPOBBIX TexHOJOTUU. [Ipu HU3ydyeHUH CTATUCTUKUA U
BEPOATHOCTH OOOTaIIAOTCs MPEICTABICHUS 00YyYaIOIIUXCsl O COBPEMEHHON KapTHHE
MHUpa U METOJax €ro UccienoBaHus, popMupyeTcs MOHUMAaHNE POJIA CTATUCTUKH KaK
WMCTOYHUKA COIMAIBPHO 3HAYMMON WHQPOpPMAIMM ¥  3aKJIaJbIBAIOTCA  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHUS.

B cooTBercTBUM ¢ JaHHBIMU LENSIMH B CTPYKTYpE NIpOrpaMMbl y4eOHOro Kypca
«BeposiTHOCT M CTAaTUCTHKa» OCHOBHOTO OO0IIEro 00pa30BaHUS  BBIJEJICHBI
CIeyIolue coJiepKaresibHO-MeToauueckue JuHuu: «lIpeacraBieHue NaHHBIX U
omnucaTellbHasl ~ CTaTUCTHKa», «BeposATHOCTB», «DJIEeMEeHTbl KOMOWHATOPUKHY,
«BBegnenue B Teoputo rpadoBy.

Conepxxanue nuaun «IIpencraBiaeHne JaHHBIX U ONMKCATENbHASI CTATUCTHKAY» CITY>KUT
OCHOBOW i1 (DOPMHUPOBAHHS HABBIKOB pabOThl C HMHQPOpMANUEH: OT UYTEHUS U
UHTEpIpeTanud WHPOpPMAIUN, MPEICTAaBICHHOW B TaONWIAX, Ha AWarpaMMmax W
rpagukax, a0 cOopa, MPEACTABICHHS M aHaiuu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CpEeIHUX U pacceuBaHus. Paboras ¢ naHHBIMH,
oOydaroluecsi ydarcs CUMTBIBATb M HWHTEPIPETHPOBATH JaHHbBIE, BbIIBUIaTh,



apryMEHTHUPOBaThb M KPUTUKOBATH IPOCTEUIIME THUIIOTE3bl, Pa3MBIIUISATh HAaJ
¢dakTopamu, BBI3BIBAIONIUMU HM3MEHYMBOCTh, W OIICHUBATh WX BIUSHHE Ha
paccMaTpuBaeMbl€ BETMYUHBI U TIPOLIECCHI.

NHTYUTUBHOE TMPENCTABICHUE O CIy4YallHOM W3MEHYMBOCTH, HCCICIOBAHUE
3aKOHOMEPHOCTEN M TEHJICHLIMI CTAHOBUTCS MOTHUBUPYIOLIECH OCHOBOM ISl U3YUYEHUS
TEOPUM BEPOSTHOCTEN. bOJbIIOE 3HAYEHHE HMMEIOT NPAKTUYECKUE 3aJaHus, B
YAaCTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSATHOCTHBIMHA MOJEIISIMH.

[ToHsiTHE BEPOSITHOCTU BBOAMUTCS KaK Mepa IMPaBIOMNOJ00Us CIIy4allHOTO COOBITHS.
[Ipu wu3ydeHun ydeOHOTO Kypca oOydarouuecss 3HAKOMSTCS C MPOCTEUIIMMU
METOJAaMU  BBIYMCJICHUSI  BEpPOSITHOCTEM B  CIy4aWHBIX OKCHEPUMEHTAX C
PaBHOBO3MOXHBIMHM  JJIEMEHTAPHBIMH ~ MCXOJAaMH, BEPOSTHOCTHBIMU  3aKOHAMH,
MTO3BOJISIONIMMHA CTaBUTh M pPeIiaTh 0oJiee CIOXKHBIC 33a4i. B ydeOHbII Kypc BXOIAT
HayaJbHbIE TMPEJICTABICHUS O CIy4YallHbIX BEJIMYMHAX © UX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYalOLIUXCSA C
MHO>XECTBAMHA M OCHOBHBIMH ONEpAlMSIMH HaJl MHOXECTBAMH, PaCCMATPUBAIOTCS
MpUMEPHl TPUMEHEHHUS Il PELICHUS 3aJlad, a TaKKEe HCIOJIb30BaHUS B APYTUX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeIMeTax.

B 7-9 xnaccax uzyyaercs yueOHbIN Kypc «BeposiTHOCTh U CTaTHUCTHKA», B KOTOPBIMA
BXOmaT pasgensl:  «lIpencraBneHre JaHHBIX W ONKCATENbHAS  CTATUCTUKA,
«BeposTHOCTBY, «IJeMEeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha uzydenne yueOHOro Kypca «BepossTHOCTh U ctatucTukay otBoautcs 102 daca: B
7 xnacce — 34 gaca (1 gac B Hegemo), B 8 kiacce — 34 daca (1 gac B Henenio), B 9
kiacce — 34 gaca (1 gyac B Heeno).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

[IpencraBnenue JaHHBIX B BUJE TAOIUI, AUarpaMM, rpadMKoB. 3arnoaIHeHUe TaOJIHIl,
YTEHUE U MOCTPOCHUE JUArpaMm (CTOJOMKOBBIX (CTONIOUYATHIX) U KPYTOBBIX). UTeHUE
rpaduKoOB peadbHBIX MporieccoB. M3Bnedenne nHboOpMaIMy U3 AUarpaMM M TaOJIHII,
UCIOJIb30BAaHUE U UHTEPIIPETAIUs JaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpellHee apu(pMEeTHYecKoe, MeJuaHa, pa3Max,
HaumOOJbIIIEE W HaWMEHbIlIee 3HAYCHUs Ha0opa 4YHUCIOBBIX MJaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYMBOCTH.

CrayyaitHblil 5KCTIepUMEHT (OTBIT) M ciaydaiiHoe coObiTue. BeposTHOCTh M uacToTa.
Ponp ManoBeposSITHBIX W MPAKTUYECKU JOCTOBEPHBIX COOBITUH B MPUPOJIE U B
oOmecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepumna, pedbpo. Crenenb BepiiuHbl. Yuciao pédbep u cymMMapHasl CTENEHb
BepiuH. [Ipeacrasnenue o cesiznoctu rpada. Ienu u uukisl. [Tytu B rpadax. O6xon
rpada (disiepoB nyTh). [Ipencrasnenue o0 opueHTrpoBaHHOM rpade. Pemienne 3agau
C TTOMOIIIBIO rpacdoB.

8 KIIACC

[IpencraBnenne TaHHBIX B BUE Ta0ONHII, TUarpaMm, rpa)uKoB.

MHO0X€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKECTBO. Orepanuy HaJl MHOXECTBAMH:
oObeIMHEHUE, nepeceueHue, nomnoiaHeHue. CBoilcTBa onepaiuii HaJ MHOXKECTBaMHU:
IIEPEMECTUTENIBHOE, COYETaATEIbHOE, pacIpeneauTenbHoe, BKJIFOYECHUS.
Hcnonbs3oBanne rpauyeckoro MnpeAcTaBICHUS MHOXKECTB JJI ONUCAHUS pPeajbHBIX
ITPOLIECCOB U ABJICHUM, IPU PEIICHUU 3a1a4.

WN3mepenne pacceuBaHus JaHHbIX. Jlucnepcuss M CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHus.

DneMeHTapHble COOBITHS ciaydailHoro ombita. CiydaiiHble coObiTHd. BeposiTHOCTH
coObITHI. OMNBITHI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. CiydalHbIN
BbIOOpP. CBS3b MEXKIY MATIOBEPOSITHBIMUA M MPAKTUYECKU TOCTOBEPHBIMU COOBITUAMHU B
npupoe, 0OIIECTBE U HAYKE.

HepeBo. CBoicTBa J€pEBbEB: E€AMHCTBEHHOCTh ITyTH, CYLIECTBOBAHHWE BHUCSYEU
BEPIIMHBI, CBSI3b MEXAY YMCIOM BEpPIIMH U 4ucioM pédep. IIpaBuino yMHOXKeHUS.
Pemenue 3amau ¢ momoripio rpados.

[IpotuBomnomnoxueie coobiThsA. Juarpamma Oinepa. OObeIMHEHHE W TIEpECEUCHUe
coObrTnii. HecoBmecTtHbie coObiTusI. DOpMysia CIOKEHUS BEPOSITHOCTEH. Y cCIOBHas
BeposiTHOCTh. [lpaBuno ymuoxenus. HeszaBucumbie coObitusi. IlpencraBnenue
DKCIIEPUMEHTAa B BHJE JepeBa. PemieHue 3amad Ha HAxXO0XKICHUE BEPOSITHOCTEN C
MOMOIIBIO JIEpEBa CIIyYailHOTO SKCIIEPUMEHTA, AuarpaMm Duiiepa.



9 KIIACC

[IpencraBienue OaHHBIX B BHUJE TaOJiMI, AWArpaMM, IpaduKOB, HMHTEpIpETaLus
JaHHbIX. YTeHUE U MOCTpOEHHE TAOIUL, IUarpaMM, TpauKoB IO PEAIbHBIM JJTAHHBIM.

[lepecranoBku u ¢aktopuan. CoueTaHuss W 4YUCIO CcodeTaHuil. TpeyroiabHUK
[Tackans. Pemenue 3aga4 ¢ UCIOIB30BaHHEM KOMOMHATOPHUKH.

['eomeTprueckast BeposTHOCTb. CiryyaliHbIl BBIOOpP TOUKH U3 (PUTyphl Ha MIIOCKOCTH,
U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Hcnertanne. Yenex n Heynada. Cepuss ucnblTaHud 10 nepsoro ycmexa. Cepus
ucnbiTanuil bepuymn. BepoarHocTu coObITHIT B cepuH HCTIbITAaHUN bepHyiu.

CrnyvaliHasi BeTUYMHA U PacIpeeseHHe BEPOSITHOCTE. MaTeMaTH4eCKoe 05KHIaHne
u gucnepcus. [IpuMepsl MaTeEMaTHYECKOTO OKUJAHUS KaK TEOPETHYECKOIO CPEIHETO
3HAYEHHs BEIMYMHBL. MareMaTnyeckoe OXHJIAaHHE W JHUCIEepCHs  CIy4alHON
BEJIMYMHBI «UHCIIO YCIIEXOB B CEPUM HCTBITAHUN bepHymmy.

[Tonsarue o 3akoHe OonbIIMX unces. M3MepeHne BEpOSITHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaueHue 3aKoHa OOJIBIIUX YUCE B IPUPOJIC U OOIIECTBE.



IHJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA INPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTHb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUSI IIPOrpaMMBbl ydeOHOro Kypca «BeposTHOCTh U
CTaTUCTHKA» XaPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

NPOSIBJICHHEM HMHTEpeca K MPOIUIOMY K HACTOSIIEMY POCCHICKON MaTeMaTUKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSAM POCCUMCKUX MATEMATUKOB M POCCUICKOMN
MaTEMaTUYECKOM IIKOJIBI, K MCIIOJb30BAHUIO ITUX JOCTHKEHHW B IPYIMX HAayKax U
MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA M peaM3aluu €ro Mnpas,
IOpPEICTaBICHUEM O MaTEMaTHYEeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBJICHHUH, Mpouenyp TpakJaHCKOro o0miecTBa (Hampumep, BbIOOPSI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO S3THYECKMX MpoOJeM, CBA3AHHBIX C
MPaKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUI HayKH, OCOBHAHHEM Ba)KHOCTU MOPAJIbHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTEMaTHIECKOM
HaIpaBJIE€HHOCTH, OCO3HAHUEM BAXKHOCTHM MaTeMaTH4YEeCKOro oOpa3oBaHUsA Ha
MPOTSDKEHUH BCEM JKM3HM JUISl YCHEIHOM MNPO(PECCUOHAIBHOM NEATEIbHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM M MOCTPOCHUEM
MHIMBHUIyaJIbHOM TpaeKTOPUU OOpa30BaHUs U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOLMOHAIIBHOMY U 3CTETHYECKOMY BOCIPUATHUIO MaTEMATUYECKHUX
OOBEKTOB, 3a/ay, pEUIeHUH, pPACCYXIEHUH, YMEHHUIO BUIETh MaTeMaTHYEeCKHUe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JACATENIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX MpE/ICTaBIICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSl YEJOBEKa, MPUPOABI M OOIECTBa,
NOHMMAaHUEM MaTeMaTHYeCKOM HayKM Kak cQepbl 4YeJIOBEUECKON MAesITeNbHOCTH,
ATanoB €€ pa3BUTHA U 3HAUMMOCTH JJIS Pa3BUTHSA LIUBUIIN3ALNH, OBJIAJICHUEM SI3BIKOM
MaTEMaTUKM W MaTEeMaTHYEeCKOM KyJIbTypod KakK CpEeACTBOM TIIO3HAHHUS MHpA,
OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIBCKON JESTENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (OPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1aroNOJyYHus:



TOTOBHOCTBIO NMPUMEHSTh MAaTEMaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 370pOBOr0 o0pa3a >KM3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM
3aHATUA W OTAbIXa, pPEryispHas ¢u3nyecKas AaKTHUBHOCTDH), C(HOPMUPOBAHHOCTHIO
HaBblKa peQUIEKCHM, NMPU3HAHHMEM CBOErO IpaBa Ha OLIMOKY M TakOro e IpaBa
JPYroro 4eaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWW [JI PEIIeHHs 3aaad B
00JacTH COXPaHHOCTH OKPY’KaloleH Cpelibl, IUIAHUPOBAHUS MTOCTYIIKOB U OLIEHKU UX
BO3MOXKHBIX TOCJIEACTBUN JJIs1 OKPYXAIOUIel Cpelbl, OCO3HAHUEM IJI0OATBHOTO
XapakTepa 3KOJOTMYECKHUX IMPo0JIeM U IyTel UX pelIeHMs;

8) ajanTanusa K H3MEHSIIOIUMMCH YCJIOBHSAM COLUAIBHON ¥ PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPENEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO NEIATEIBHOCTh, B TOM YHUCJIE YMEHUE
YUUTBCS Y APYTUX JIOJEH, MPUOOpEeTaTh B COBMECTHOM JESATENLHOCTH HOBBIE 3HAHUS,
HaBBIKH U KOMIIETEHIIMH U3 OTbITA APYTHX;

HEO0OXOIMMOCThIO B ()OPMHPOBAHMU HOBBIX 3HAHWM, B TOM uucie (GOPMYIHPOBATH
UJIEH, TIOHSTHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YUCIIE PAHEE HEM3BECTHBIX,
OCO3HaBAaTh e(PUINUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCHPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpPeOyIOUIMH KOHTPMEpP, KOPPEKTUPOBATH IMPUHUMAEMbIE
pelieHuss U JeHCTBUS, (OPMYJIUPOBATh U OLEHUBATb PUCKH M IOCIEICTBUS,
(dbopMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckmne geiicTBUs:

e  BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMaTUUYECKUX
00BEKTOB, MOHATUM, OTHOIICHUN MEXKIY MOHATUIMH, (GOPMYIUPOBATH ONpPEICTCHUS
MOHSTHH, YCTaHABIMBAThH CYIIECCTBEHHBIN NMpPHU3HAK KiIacCU(pUKAIIMKN, OCHOBAHMS IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3a;

e  BOCIPHUHHUMATb, dbopmMyIUpoOBaThH u peoOpa3oBLIBATH CYXJECHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

e  BBIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSA3U M MPOTHUBOPEUUS B
dakTax, JaHHBIX, HAONIOACHUSAX W YTBEPXKIACHUSX, TMpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEY U,

e  JI€NIaTh BBIBOJBI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHH TT0 aHAJIOTUH;



e  pa3bupaTh JOKa3aTeNbCTBA MATEMAaTHMUECKUX YTBEPXKIEHUH (IpsMble U OT
IIPOTUBHOI0),  MPOBOJWUTH  CAMOCTOSITENIBHO  HECIOXKHBIE  JOKAa3aTeJbCTBA
MaTeMaTHUeCcKuX (PaKkTOB, BBICTPAMBATh APTyYMEHTAIMIO, MPUBOJAUTH NPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

e  BBIOMpaTh cHocoO0 pelieHus Yy4eOHOM 3amadu  (CpaBHUMBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BHIOMpaTh Hanbosiee MOAXOMAIUN C YY4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e  HCHOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT I[O3HAHUA,
dbopMynrpoBaTh BOIIPOCHI, bukcupyromme IPOTHUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMHpOBATH THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIUIO, MHEHUE;

e  MPOBOAUTH IO CAMOCTOSTEIBHO  COCTABICHHOMY IUIAHY  HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJbIIOE MCCIEAOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOI;

e  CaMOCTOATENIbHO (POpMyIupoBaTh OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTaMm
MPOBEAEHHOIO0 HAOIIOJEHUS, UCCIIEIOBAHMS, OLEHUBATh JTOCTOBEPHOCTD MOTYYEHHBIX
pE3yJIbTaTOB, BHIBOJAOB U 0000LICHMIA;

e  IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIpollecca, a TaKXKe BBbIIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

e  BBUIBIATH HENOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMALMH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a/1a4U;

e  BbIOMpaTh, AHANU3UPOBATh, CHUCTEMATU3UPOBATH M  HMHTEPHPETUPOBATH
MH(}OpMaALMIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

e  BbIOUpaTh (hopMy MpeAcTaBieHUs UHPOPMALMKU U WIUTFOCTPUPOBATH PEIIacMbIe
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOM rpaukoi 1 MX KOMOWHAIIUSIMU,

e  OLCHMBATh HAAE&KHOCTH MHPOPMAIMU 1O KPUTEPUSM, MPEUIOKECHHBIM
yUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHS:

e  BOCHPUHHUMATH U (POPMYJIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMH U
LeJIIMUA OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTax, 1aBaTh MOSICHEHUS 10 X0y PELIECHU 3a4a4d, KOMMEHTUPOBATh
IIOJIy4YE€HHBIN pe3yJIbTaT;

e B X0lI€ OOCYXJEHHUs 3aJaBaTh BOINPOCHI MO CYUIECTBY OOCYX AAaeMOU TEMBI,
npo0OJieMbl, perraeMoi 3aaur, BbICKA3bIBaTh UCH, HAIICJICHHbIC HA MOUCK PEIICHUs,
COMNOCTAaBISAITb CBOU CYXKJIEHHS C CYXICHHSIMHU JPYTUX YYAaCTHUKOB JIMAJIOTA,
OoOHapy>XUBaTh PA3JINMUNUE U CXOJACTBO MO3UIINI, B KOPPEKTHOU popme popMyInpoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHUS;



e  TMPEACTaBIATh PE3yNbTAThl PEHICHHUS 3a/adyH, SKCIEPUMEHTa, HCCIIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpPATh (QopMaT BBICTYIUICHUS C Y4€TOM 3aaay
Mpe3eHTAIMU U OCOOCHHOCTEH ayIuTOPUH;

e  TOHUMATh W UCIOJH30BaTh TMPEUMYIIESCTBA KOMAHIHON WM WHIAWBUIYATbHON
paboTHI TIpH pPeIIeHNU YICOHBIX MaTEMaTHUECKHX 3a71ad;

e  TMPHUHUMATHh LIE€Tb COBMECTHOH [EATEIbHOCTH, IUIAHUPOBATH OPTaHU3AINIO
COBMECTHON paboThl, pacmpeneisiTh BHABI paboOT, IOrOBapHUBATHCA, OOCYXKIATh
IPOIIECC U Pe3ybTaT padoThl, 00001IaTh MHEHHS HECKOIBKUX JFOICH;

e  y4YacTBOBATh B IPYIIOBBIX (hopMax padboThl (0OCYyXaeHUS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JAPYTHUE), BBHIOIHATH CBOIO YacTh pabOThl U KOOPIAMHHPOBATH
CBOM JICHCTBUS C APYTMMHU YJICHAMHU KOMAaH/IbI, OLICHWBATh Ka4eCTBO CBOETO BKJIAJa B
OOIIHI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e  CaMOCTOSITEIBHO COCTABIIATH ILJIaH, AITOPUTM PELICHUS 331a4uu (WK €ro 4acThb),
BBIOMPATh CHOCOO pEHIeHUs € YYETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e  BIAAETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoIlecca U pe3ynbTara
pelIeHns: MaTeMaTUYeCKOM 3aauu;

e  MPEIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPU PEIICHUH 3a7ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HalJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e  OLIGHHUBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOW LEIU U
YCIIOBHSIM, OOBSCHATH MPUYMHBI AOCTHXKEHUS WM HEIOCTUKEHUS UEIH, HaXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHust B 7 kjacce oO0ydyaromUics MOTYYUT CIAEAYIOIIHME MPEAMETHBIC
pE3yJbTaTHI:

Ywurars nHbOpMAIIHIO, TPEACTABICHAYIO B Ta0IMIaX, HA AHarpaMMax, IpeICTaBIATh
JAaHHbIE B BHJE TaONUIl, CTPOUTh AWArpaMmbl (CTOJIOMKOBBIE (CTOJIOYATHIE) H
KpPYTOBBIE) 10 MACCUBAM 3HAYEHUH.

OnuceiBaTh U UHTEPIPETUPOBATH PEATIbHBIC YMCIIOBBIE TAHHBIC, MPE/ICTABICHHBIE B
TabauIax, Ha AuarpaMmax, rpadukax.

Hcnonb30BaTh U1 ONHCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKH: CPEIHEE
apudmernyeckoe, MeaHa, HauOOJbIlEEe U HAMMEHbIIIEE 3HAUCHUS, Pa3MaXx.

HNMeThb mipecTaBieHHE O CIy4ailHOW M3MEHYMBOCTH Ha MPUMEPAX IEH, PU3NYECKHUX
BEJIMYMH, aHTPONOMETPUYECKUX JAHHBIX, UMETh MPEIACTABICHUE O CTATUCTUYECKOU
YCTOWYHUBOCTH.

K koHily oOyueHuss B 8 kjacce oO0ydaromUiics MOMYYUT CIAEAYIOIIHE MPEAMETHBIC
pEe3yJIbTaTHI:

W3BnekaTe U mpeoOpa3oBbIBaTh MH(OpMAIMIO, MPEACTaBICHHYIO B BHJIC TaOJIMII,
uarpaMm, rpaduKoB, IPEICTABIATh JAHHbIE B BUE TaOIUIl, 1UarpamMmm, rpadukoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IMOKA3aTENEn: CPEAHUX 3HAUYCHUUN
U Mep paccenBaHus (pa3max, JUCIEPCHs U CTaHJaPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHWH M YaCTOThI COOBITHI, B TOM YHCJE IO
pe3yibTaTam U3MepEeHU U HAOIIOICHUM.

Haxonuth BEpOSITHOCTH CIIy4alHBIX COOBITUN B OIBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM UYHCIE€ B ONBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMH.

Hcnonb3oBaTh rpaduyeckue MOJETU: JIEPEBO  CIyYaHOTO  AKCIEPUMEHTA,
quarpamMMsbl Dilliepa, YuciIoBas mpsmasi.

OnepupoBaTh MOHATUSIMU: MHOKECTBO, MOJMHOXKECTBO, BBINOJHATH ONEPAIMU HaJ
MHOECTBaMU: OObEIUHEHUE, TEPEeCceUEHue, IOMOJIHEHHUE, MEPEUHUCIATh 3IEMEHTHI
MHOKECTB, MPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpadudeckoe MpeACTaBICHHE MHOXKECTB U CBSI3EH MEXITY HUMH JIS
ONMCaHUs TMPOLECCOB W SBJICHHI, B TOM YHCJE MPU PEIUICHUH 337]a4 U3 JAPYTrUX
y4eOHBIX TIPEAMETOB U KYpPCOB.

K koHiy oOyueHust B 9 Kjacce o0ydaromuiics MOMYYUT CIAEAYIOIIME MPEAMETHBIC
pEe3ybTaThI:

W3Bnekate W mpeoOpa3oBbIBaTh HMHPOPMAIIUIO, TMPEICTABICHHYIO B Pa3IMYHBIX
WMCTOYHHMKAX B BHJE TaONHIl, JUarpaMm, TpadukoB, MPEACTaBISATh JaHHBIC B BHIIC
TaOJINILL, TUarpaMm, rpauKoB.

Pemiarh 3agaun  OpraHM30BaHHBIM  TEPEOOPOM  BApUAHTOB, a TaKkKe C
HCIIOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.



Hcnonp30BaTh ONUCATENIbHBIE XaPAKTEPUCTUKU JIUII MAaCCUBOB YHCIIOBBIX JAHHBIX, B
TOM YHCJIE CPETHUE 3HAUYCHUS U MEPBI PACCEUBAHUSI.

HaxoauTh 4acTOThl 3HAYEHWH W YACTOThl COOBITHS, B TOM YHCIE MOJB3YSICH
pe3yJibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HA0JIIOIEHUH.

HaxoauTbs BEpOSITHOCTH CITydyalHBIX COOBITUN B U3YYEHHBIX ONBITAaX, B TOM YHUCIIE B
ONbITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX HCIBITAHUU J10
IIEPBOr0 YCIIEXA, B CEPUSIX UCIBITAHUN bepHyun.

MMeTh npeAcTaBiIeHUE O CIIyYalHOM BEIUYMHE U O PACIPEACIICHUNA BEPOSITHOCTEM.

HNmeTp mpexacraBieHHWE O 3aKOHE OOJBIIMX YHCEN Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOH M3MEHYMBOCTH U O POJIM 3aKOHAa OOJIBIIMX YHCEN B
MPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KITACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie  IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6nmoreka [IOK
1 HpencapeHie AGHHELX ! 2 https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
2 Omucatenbiias CTaTHCTHi 8 1 1 https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
3 Citysaiiias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bubnnoreka IIOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 1 bubnmnorexka HOK
COOBITUS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
6 O0001enne, cucreMaTH3aIus 3SHAaHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 9 5
[MTPOI'PAMME



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

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTposabHubie IMpakTnyeckn
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
bu6mmoreka [JOK
1 Hoptopene kypea 7 racca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubnnoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosxectsa 4 1 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 1 https://m.edsoo.ru/7f417f62
bubmuoreka [JOK
> Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fh2
. bubnuorexa [JOK
6 CarysaitHeie COObITHS 8 L https://m.edsoo.ru/7f417fbh2
. bubnuorexa [JOK
7 4 1
O000111eH1E, CUCTEMATH3AlIUS 3HAHHI https://m.edso.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 34 3 2
I[MTPOT'PAMME



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

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kontpoabubie  IIpakTuyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

bub6nmoreka [IOK
! HMosropenne kypea § iracca 4 https://m.edsoo.ru/7f41a302

bubnuoreka [IOK

2 4 1

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

bubnunoreka LIOK

r 4 1

3 COMETPHICCKA BEPOATHOCTE https://m.edsoo.ru/7f41a302

bubnunoreka LIOK
4 Henerranus bepiymn 6 L https://m.edsoo.ru/7f41a302

. bubnuorexa [JOK
> Catysaiinas BeHHA 6 https://m.edsoo.ru/7f41a302

bubnmorexa LIOK
6 Oobmenne, KOKTPOITH 10 . https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 34 2 2

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC
Kona .
HpoBepsieMoro IIpoBepsiembie TpeMeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yjabTara
5 BeposiTHOCTB 1 cTaTUCTHKA
Yurate uHpOpMAIUIO, NMPEACTAaBICHHYIO B TabiauIax, Ha AuarpamMmax,
5.1 MPEJICTABIISITh TaHHBIC B BUJC TAOJHII, CTPOUTH AHArpamMMbl (CTOJIOUKOBBIE
(cTonbuarkie) U KpYroBbI€) IO MAacCMBaM 3HAYCHUM
59 OnuceiBaTh M  HUHTEPIPETUPOBATH pealibHbIE YHWCIIOBBIE JIaHHBIE,
' MPEJICTAaBICHHBIE B TA0IHIIAX, HA [Uarpammax, rpadukax
Ucnonw3oBarh s OMUCaHUS JAHHBIX CTATUCTHUUYECKHE XaPAKTEPUCTUKH:
5.3 cpenHee apupmMeTnyeckoe, MeraHna, HauOobIlee U HaMMEHbIIIee 3HaUeHus,
pa3max
Nmers npencraBieHue O CiaydyalHONM M3MEHUYMBOCTHM Ha IPUMEPAX IEH,
5.4 buznueckux BEJIMYUH, AHTPOMOMETPHUYECKHUX JTAHHBIX, UMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon o
poBepsIeMOro IIpoBepsiembie TIpe/MeTHBIE Pe3Y.ILTAThI 0CBOEHUsA 0CHOBHOI
0o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnexkatp u mnpeoOpa3oBbIBaTh HMHPOPMAILMIO, TPEICTABICHHYIO B BHJIEC
5.1 TabNuIl, AUarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BHJIE TAOJIHUII, JHATPAMM,
rpadukoB
59 OnuceiBaTh JIaHHBIE C TIOMOIINBIO CTAaTHCTHYECKUX IOKa3aTeseil: CpemHux
' 3HauUEHUH U Mep paccerBaHus (pa3Max, TUCIEpPCHs U CTaHIaPTHOE OTKIOHEHHE)
53 HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHIA, B TOM YHCIIE MO
pe3yabTaTaM U3MEPEeHHUI 1 HaOII0IeHU
HaxomuTh BeposSTHOCTH CIlydallHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTHU
5.4 AJIEMEHTAPHBIX COOBITHI, B TOM YHCIE€ B OIbITaX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonb3oBath rpaduueckue MOACTH: JEPEBO CIy4yallHOTO DJKCIEPUMEHTa,
' JMarpaMmsl Diliiepa, YACII0Bas MpsiMast
OnepupoBaTh MOHITHSIMHU: MHOXECTBO, TIOJIMHOXECTBO; BBITIOJHATH OTNEpaIliN
5.6 HaJ MHOXKECTBaMHU: OOBEIMHEHHE, IepeceueHue, OMOTHEHHUE;, MEePeYUCIIATh
3JIEMEHTHI MHOYKECTB, IPUMEHATH CBOMCTBA MHOKECTB
Hcnons3oBarh rpadudeckoe mpeacTaBIeHne MHOXKECTB U CBSI3€H MEXIy HUMH
5.7 JUIsl OTMCAHMS MPOLECCOB W SIBJICHWH, B TOM UHWCIE NPHU PELICHUU 3aJady M3
JIPYTUX YIEOHBIX TIPEIMETOB U KYPCOB




9 KIIACC

n;f)(:(lepﬂeMoro IIpoBepsiembie TIpEIMETHbIE Pe3yILTAThI 0CBOCHHs! OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath 1 mpeoOpa3oBbIBaTh WHGOPMALINIO, TIPEACTABICHHYIO B Pa3IHYHBIX
5.1 HCTOYHMKAX B BUJE TaOJMILl, JUarpaMm, rpaukoB, IpeACTaBiIsATh JaHHbIE B BHJIE
TabJuI, AUarpamm, rpaduKoB
59 Pemate 3amauM  OpraHM30BaHHBIM IEepeOOpPOM BApUAHTOB, a TaKXKe C
MCIOJIb30BAHUEM KOMOMHATOPHBIX IPABUI U METO/I0B
53 Hcnonp30BaTh  ONUCATENbHBIE XapaKTEPUCTUKH JJII MAacCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNUE 3HAYCHUS U MEPBI PACCEUBAHUS
54 HaxonuTh 4acToThl 3HAUYEHWH M 4YacCTOTHI COOBITHS, B TOM YHCIIE MOJb3YsCh
' pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU I
HaxoauTte BEpOSITHOCTH CIy4YalHBIX COOBITHI B M3YyYCHHBIX OIIBITaX, B TOM
5.5 qucie B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH, B CEPUSX
HCIIBITAaHUH 70 NIEPBOTO yCIIEXa, B CEPUAX UCIBITaHUN bepHymum
56 Nwmets NPECTABICHHE O CIIy4yalHOM BEIIMYMHE H O paclpeAciICHUH
BEPOATHOCTEN
Hmerps mnpexacraBieHHE O 3aKOHE OOJBIIMX 4YHCEI KaK O IPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4allHONW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEIN

B IIPUPOJIC U 00IIEeCTBE



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
5 BepoATHOCTB U CTaTUCTHKA
IIpencraBieHne AaHHBIX B BUAE TaONML, AMarpamMM, IpaukoB. 3aroyiHEHHE
51 TaOJMI, YTEHHE U TIOCTPOEHHE JuarpaMM (CTOJOMKOBBIX (CTOJOYATHIX) U
KpyroBbix). UTeHue rpadukoB peanbHbIX Ipoleccos. M3Bneuenne nudopmanuu us
JMarpaMM | TabJIHIl, UCTIONIb30BaHUE U MHTEPIIPETALUS TaHHBIX
OnwucarenbHasi CTAaTHCTUKA: CpelHee apu(MeTHdecKoe, MenuaHa, pa3Max,
5.2 HauOoJplllee M HaMMEHbLIEe 3HAYeHHs HaboOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4aiiHOM U3MEHYUBOCTH
Crny4aiiHblid SKCTIEpUMEHT (OIBIT) U CllydaiiHOe coObITHE. BEposSITHOCTD U YacToTa.
5.3 Ponb ManoBepoOSATHBIX M NPAKTUYECKU JTOCTOBEPHBIX COOBITHMH B HpPHUpOAE U B
obmecTBe. MoHeTa 1 UrpajibHast KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, BepmuHa, pedpo. Crenens BepmuHbl. Yncno pédep u cymMMapHasi CTEIeHb
54 BepwnH. IlpeacraBnenue o cBsizHoctu rpada. Llenu u muxiel. Ilytu B rpadax.
O6xox rtpada (simepoB myth). [lpencraBieHue 00 OpPHUEHTHPOBAHHOM Tpade.
Pemienue 3as1au ¢ momouibio rpagos
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUJIE€ TaOJIUL, UarpaMm, rpagukoB
50 MHO0k€eCcTBO, 3JIEMEHT MHOXKECTBA, OJMHOXKeCTBO. Onepaniuu Ha/l MHO>KECTBAMHU:
0o0beIMHEHNE, TTepeceYeHue, JOMOIHEHHE
53 CBolicTBa omepanMii HaJl MHOYKECTBAMH: IIEPEMECTUTEIBHOE, COYETATEIBHOE,
pacnpeenuTenbHOe, BKIOYEHUS
54 Hcnonp3oBaHue rpaq)nqecxovro IIPEICTABICHUSI MHOMECTB Ul ONMCAHHUS
peaJIbHBIX MTPOLIECCOB U SBJICHUH, IPU PELICHUH 3a]1a4.
55 W3mepenune paccenBaHMsl JaHHBIX. Jlucrepcuss W CTaHIApPTHOE OTKJIOHEHUE
YHCIOBBIX HA0OpOB. JlMarpamMma pacceuBaHMsI
DneMeHTapHbIe COOBITUS cilydaiiHoro omnbiTa. Ciydaiinele coObITUs. BeposTHOCTH
56 coObITUH. ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU. CitydaiiHbIN
BbIOOp. CBsi3p MEXAYy MaJOBEPOSATHBIMH U TMPAKTUYECKHU JIOCTOBEPHBIMHU
COOBITUSIMHU B ITPUPO/IE, OOIIECTBE U HAYKE
JepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTb ITYTH, CYIIECTBOBAaHHE BHUCSYEH
5.7 BEPILIUHBI, CBSI3b MEXKIY YHUCIOM BEpUIMH U YHuciaoM pédep. IIpaBuino yMHOKEHHS.
Pemenue 3ana4 ¢ momouisio rpadoB
58 [IporuBononoxubie coObITHs. narpamma Diinepa. OObeTMHEHNE U TIEpeceUeHne
coObITHil. HecoBMecTHbIe coObITHsI. DOpMYyIa CI0KEHUs BEPOSITHOCTEN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuiio ymHoxeHus. HezaBucumble coObITHS
510 [IpencraBienue ’KcrepuMeHTa B BUJAE JepeBa. PelieHue 3a7ay Ha HaXOXACHUE
BEPOATHOCTEN C NOMOIIBIO IEPEBA CIYYallHOTO 3KCIIEPUMEHTA, Juarpamm Jiepa




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue AaHHBIX B BUZAE TaONIUIL, Iuarpamm, rpadukoB, HHTEPIPETALIUS

5.1 naHHBIX. UTeHHe W TOCTpOCHHE TaONuIl, JMarpaMM, TpadUKOB IO pPeaTbHBIM
JTAaHHBIM

5.2 [TepecTanoBku u hakTopuan

5.3 CoueraHus U 4UCIIO COUETaHUI

5.4 Tpeyronbauk [lackans. Pemenne 3a1a4 ¢ UCMOIb30BaHHEM KOMOMHATOPHKHU

55 I'eomerpuueckass BeposATHOCTh. CiydaiiHbI BBIOOp TOYKH U3 (QUIYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH

5.6 UcnbiTanue. Ycnex u Heyaaya. Cepusi HICIIBITAHUN J10 IEPBOIO ycrexa

57 Cepust ucnbiTanuii bepuymiu. BeposTHOcTH COOBITHII B cepUd HUCHBITAaHUI
beprymn

5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesieHue BEpOsSTHOCTEN

59 Marematuueckoe oOxugaHue U - gucnepcus. [lpumepbl MaTeMaTHUuecKoro
OKUJIAHHS KaK TEOPETHUECKOTO CPETHET0 3HAUCHHUSI BETUYHHBI

510 MaTeMaTquCKOGVO)KI/II[aHI/Ie U IUCTIEPCUS CIYyYallHOM BEIIMYUHBI «YUCIIO YCIEXOB
B CE€pUHU UCTIBITAaHUN bepHymn»

511 [TonsiTe o 3akoHe OONBIIMX YHUCeNl. V3MepeHHe BEpOSTHOCTEH C IMOMOIIBIO

gyacToT. PoJb 1 3HaUeHue 3aK0oHa OOJIBIIMX YUCEN B MPUPOJIE M 00IIecTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJibTaTaM OCBOEHUSI
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUs HA
ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATHUSAMHU: MHOXKECTBO, IIOJIMHOXKECTBO, OIEPAaLlUN Haj
MHOXKECTBaMH; YMEHHE ONEepUpPOBATh MOHATUSAMH: rpad, CBA3HBINA Trpad, aepeBo,
LUKJ, NPUMEHATh MX IPU PELICHUH 3aJay; YMEHHUE HCIIOJIb30BaTh Ipaduueckoe
IIPEICTAaBICHUE MHOXKECTB Ul ONMCAHMS PEAJIbHBIX IPOLIECCOB M SBJICHUH, IpU
peleHNH 3aJa4 U3 APYTUX Y4eOHbIX IPEIMETOB

YMenue onepupoBaTh  IMOHSTUSMH:  OINPENEICHHE, AaKCUOMa, TeopeMa,
JI0KA3aTeNIbCTBO; YMEHHE pPACIO3HABATh WCTUHHBIE M JIOKHBIE BBICKa3bIBaHUA,
MPUBOJIUTH TMPUMEPbl M KOHTPHPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIAHUS
BBICKa3bIBaHUH

YMeHne onepupoBaTh MOHATHSAMHU: HATYPAJIbHOE YMCIO, IMIPOCTOE U COCTABHOE
YHUCJIO, ACIUMOCTh HATYypaJbHBIX YHUCEN, MPHU3HAKH JECIUMOCTH, IIEJI0€ YHCIIO,
MOJYJIb YHCIIa, OOBIKHOBEHHAsl NPOOb M JeCATUYHAs OpOoOb, CTAaHAAPTHBIA BH
quclia, pPANUOHAIBHOE YHCIO, HWPPANUOHAIBLHOEC YHCIO, apupMETHUYSCKUN
KBaJpAaTHbI KOpPEHb, YMEHUE BBINOJHATH JEHUCTBUS C 4YMCIIaMHU, CPAaBHHMBAaTh U
YHOPSIIOYMBAThH YUCIIA, PEJCTABIISATh YUCIIa HA KOOPAUHATHON TIPSIMOM, OKPYTJISATD
YHUCIIa; YMEHUE JIeNaTh IPUKUIKY U OLEHKY pe3yiibTaTa BBIUUCICHUN

YMeHue omnepupoBaTh MOHSATHAMHU: CTENEHb C LEJNbIM  IIOKa3aTeleM,
apu(METHYECKUI KBaJpaTHBI KOPEHb, MHOTOWIEH, airedpanveckas Ipoob,
TOXK/IECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOH CTENeHH OOJbIlEe EIHHUIIBI;
YMEHHE BBINOJHATH pacu€rhl 1Mo (opmynaM, MpeoOpa3oBaHUs LIENBIX, JAPOOHO-
palMOHANBHBIX BBIPAKEHUI U BBIPAKEHUH C KOPHSAMH, Pa3jioKeHHE MHOIOYJIeHa
Ha MHOXHTEJH, B TOM YHCJIE C MCIOJIb30BaHHEM (HOPMYIN pa3sHOCTH KBaApaTOB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHHe OnepupoBarTh MOHATHAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C OIHOU
IIEPEMEHHOM, YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHE
pelaTh JUHEeWHbIe U KBaJpaTHbIE YpaBHEHUs, JPOOHO-pallMOHAJIbHBIE YPAaBHEHHUS C
OIHOM IEPEMEHHOH, CHUCTEMBI JBYX JIMHEWHBIX YPaBHCHHUW, JIMHEHHBIE
HEpaBEHCTBA M MX CUCTEMbI, KBaJpaTHbIE U APOOHO-pALlMOHATIbHbIC HEPABEHCTBA C
OJIHOM IIEPEMEHHOM, B TOM 4YMCIIE NPU PEIICHUH 3a1ad U3 APYIHMX NPEIMETOB U
[IPAaKTUYECKUX 3a4ad; YMEHUE MCIOJb30BaTh KOOPAMHATHYIO IPAMYI0 U
KOOPJMHATHYIO TUIOCKOCTb JUIsl M300pa)KeHUs pellieHni ypaBHEHHM, HEPaBEHCTB U
CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIUS, rpaduk GyHKIUHU, HYTU GYHKIUH,
MPOMEXKYTKH  3HAKOTOCTOSIHCTBA, TPOMEXKYTKM  BO3pacTaHUs, YOBIBaHUS,
HauOoJblllee W HaWMEHbIlee 3HA4YeHHUS (YHKIMH; yMEHHE OIEepUPOBATH
MOHSATUSAMH: TIpsIMasi MPOTIOPIIMOHATBHOCTD, JIMHEWHAs (YHKIHS, KBaJpaTHUIHAS
¢byHKIMS, oOpaTHas MPOMOPIMOHAIBHOCTh, TMapaboiyia, TrumnepOona; yMeHHUE
cTpouTh Tpaduku (PyHKIUH, UCMONB30BaTh TpadUKH ISl OMpPEISICHUs CBOWCTB
MIPOLIECCOB M 3aBUCUMOCTEH, /TSl PEIIeHUs 3a7a4 U3 IPYTUX y4eOHBIX MPEMETOB U
peanpbHOM KW3HU, YMEHHE BBIpaXKaTh (GOPMYyTaMU 3aBUCHMOCTH  MEXITY
BEJIMYMHAMU



YMeHue omnepupoBaTh MOHITUSIMH: IOCIEIOBAaTENbHOCTb, apupMeTHUecKas H
reoMeTpuUecKas IIPOrPECCUH; yYMEHHE UCII0JIb30BaTh CBOMCTBa
nocie0oBaTeabHOCTeH, (POPMYIIBI CyMMBI M OOIIETo YieHa MpH pPelIeHrd 3ajad, B
TOM YHCJIE 33]1a4 U3 IPYTHX YYeOHBIX MPEIMETOB U pealbHON )KU3HU

YMeHue pemiarh 3a7aud pa3HbIX TUIIOB (B TOM YHCJI€ Ha MPOLIEHTHI, JIOIH U
4acTH, JABHKEHUE, paboTy, IIEeHy TOBApOB U CTOMMOCTH IMOKYIOK U yCIyT, HAJIOTH,
3a/la4i U3 OO0JIACTH YIPaBJICHHS JIMYHBIMA M CEMEUHBIMH (DUHAHCAMH), YMEHUE
COCTABJISITh BBIPAKEHMSI, YDABHEHHM I, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33/1a4H,
HCCIIEIOBATh NOJYYEHHOE PEIICHNUE U OLEHUBATH MPABIONOI00HOCTh MOTYUYEHHBIX
pe3yabTaTOB

10

VYMeHHE OnepupoBaTh MOHATUSMH: (GUrypa, TOYKa, OTPE30K, NpsAMas, Jyd,
JIOMaHasl,  yroj, MHOTOYTOJIbHUK,  TpPEYroJbHHK, paBHOOCIPEHHBIH U
PaBHOCTOPOHHHMH  TPEYTOJIbHUKH, HNPSIMOYTOJbHBIM TPEYroJIbHUK, MeEAWaHa,
OuCCeKTprca U BHICOTa TPEYTOJIbHUKA, YETHIPEXYTOJIBHHUK, MTAapajlieIorpaMm, pomo,
OpSMOYTOJbHUK, KBajpaT, Tpamenus; OKPYKHOCTb, Kpyr, KacaTelbHas;
3HaKOMCTBO C INPOCTPAaHCTBEHHBIMH (UTypamMH;, yMEHHE pelaTh 3a/Ja4d, B TOM
YHCIIe U3 TOBCEIHEBHOM JKM3HM, Ha HAXOXKIACHHE TI'€OMETPUYECKUX BEIWYHH C
MIPUMEHEHHEM U3yYCHHBIX CBOWCTB GUTYp U (HaKTOB

YMeHue onepupoBaTh NOHATUSAMU: PAaBEHCTBO (PUTYp, paBEHCTBO TPEYrOJIbHUKOB;
MapaJUICIbHOCTh U INEPHEHAUKYJIAPHOCTb MPAMBIX, YIOJI MEXKIY IPSMBIMU,
NEPIEeHANKYIISAP,  HAKJIOHHAs, TPOEKIHsA, mogodue  ¢uryp, MomoOHbIE
TPEYrOJIbHUKH, CAMMETPHUSL OTHOCUTEIBHO TOUKH U NIPSAMON; YMEHHUE PACIIO3HABATH
paBeHCTBO,  CHUMMETpUI0O H  mopobue  ¢duryp,  mapauiedIbHOCTh |
NEPIEHIUKYIISIPHOCTD IIPSMBIX B OKPYKAIOLIEM MUPE

11

YMeHne omnepupoBaTh MOHITHUSMU: JJIMHA, PACCTOSIHUE, YroJl (BEJIIMYMHA YIJia,
CUHYC M KOCHHYC yIJla TPEyrojibHHKa), IJIOIIaJb; YMEHHE OLIEHUBATH pPa3Mephbl
MPEIMETOB U OOBEKTOB B OKPYXAIOMIEM MHUPE; YMEHHE MPUMEHSTH (HOPMYITBI
MEpUMETPA U IUIOLIAAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH Y IUIOLIANA KPyra,
o0beMa TMpPsSMOYTOJBHOTO TapajjIesieNuIe a; YMEHHE TMPUMEHSITh MPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJbHUKA, TEOPEMY
[udaropa, TPUTOHOMETPUYECKUE COOTHOLICHUS i  BBIYUCIICHHS JJIMH,
pacCTOSAHUM, TIIOIIAAEN

12

YMmenue nzobpaxkaTh MiIocKue (GUIYpbl U UX KOMOWHAIMM, IPOCTPAHCTBEHHbBIE
¢burypsl OT pyKH, ¢ HOMOIIbIO YEPTEKHBIX HTHCTPYMEHTOB U JIEKTPOHHBIX CPECTB
10 TEKCTOBOMY MJIM CUMBOJIBHOMY OIHCAaHHIO

13

YMeHue onepupoBaTh NOHATUAMM: IPSMOYIOJbHAas CHCTEMa KOOpPJWHAT;
KOOpJMHATBl TOUYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa HA YUCIIO,
CKaJSIPHOE IPOM3BEJIEHUE BEKTOPOB; YMEHHME MCIOJIb30BaTh BEKTOPHl U
KOOpJAWHATBl Ui TPEACTaBICHUS JAaHHBIX W pEIIeHUs 3aJady, B TOM 4HCIE U3
JAPYTUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HU

14

15

YMeHue omnepupoBaTh TMOHSATUSMHU: CTOJIOMKOBBIE M KPYTOBBIE JHATrPAMMBI,
Tabnupl, cpeaHee apudmMernyeckoe, MeauaHa, HauOoJplllee W HauMEHbIlee
3HAUEHUs, pa3Max YHUCIOBOro Habopa; yMeHHEe W3BIIEKAaTh, UHTEPIPETHUPOBATH U
npeoOpa3oBbIBaTh MH(OPMAITHIO, TIPEACTABICHHYIO B TAONHIIAX U HA JUarpamMmax,
OTPaXKaIOIlyl0 CBOMCTBA M XapaKTEPUCTUKH pEATbHBIX MPOLECCOB M SIBICHUII;
yYMEHHE Pacro3HaBaTh U3MEHYNBBIC BEIMUYUHBI B OKPYKAIOIIEM MHUPE

YMeHue onepupoBaTh MOHATHIMU: CIIy4allHbIM OMBIT (CITy4ailHBINA AKCIIEPUMEHT),
3JIEMEHTApHOE COOBITHE (IJIEMEHTApHBIA MCXOM) CIy4allHOrO OMbITA, CIydaiiHOe
COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE HAXOJUTh BEPOSTHOCTH CIy4alHBIX
COOBITHI B OMBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAapHBIMU COOBITUSIMHU; YMEHHE
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pemaTth 3aJaud METOJAOM OpraHU30BaHHOTO Iepedopa M € HCIOJIB30BaHUEM
IpaBUja YMHOXKEHHsI, YMEHHUE OIICHWBAaTh BEPOSTHOCTH DPEAIbHBIX COOBITUH U
SBJICHUH, TOHUMATh POJIb IPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSATHBIX COOBITHIH
B OKpPYXaloLIEM MHPE U B KU3HM; 3HAKOMCTBO C IIOHATHEM HE3aBHUCUMBIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €ro poJibl0 B MAacCCOBBIX
SIBJICHUSX

YMeHue BBIOMpATh MOAXOJSAIIMN HM3YYEHHBIH METON JJsl pelIeHHs 3aJadu,
IIPUBOJUTHL NPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJAE U JKU3HH,
pacro3HaBaThb IIPOSBICHME 3aKOHOB MATEMATHMKH B MCKYCCTBE, OIMCHIBATH
OTJENIbHBIE BBIAAIOIINECS PE3YNbTAThI, IOJYUYEHHBIE B XOJ€ PAa3BUTH MaTEMATHKHU
KaK HayK{, NPUBOIUTH IPUMEPHl MAaTEMaTUYECKMX OTKPBITMM M MX aBTOPOB B
OTE€YECTBEHHON U BCEMUPHOM HCTOPUU



HNEPEYEHD DJIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna u BIYUCIECHUS
11 Hatypanbhble u nesnsle uncina. [Ipu3Haku JeTuMOoCTH LeNbIX Yucell
1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHBIE TEPUOANIECKHIE APOOH
13 Parmonanbheie yncia. ApupMeTHuecKue onepanyy ¢ paloHaAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YUCla. APpH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 HpI/IGJImKéEHHHe BBIUMCIICHUS, MPAaBUJa OKPYTJICHHS, MPUKUAKA U OLEHKA pe3yiabTara
BBIYUCIICHUH
2 AnrebpandyecKkue BoIpaKEHUS
2.1 bykBeHHbIE BbIpa)KEHHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenbM nokaszarenaeM. CTelneHb ¢ palMOHAlbHBIM ToKa3aTesneM. CBolicTBa
CTETEeHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernueckuit KOpeHb HaTypaibHON creneHu. JlelictBus ¢ apupMeTHUECKUMU
KOPHSIMU HAaTypaJIbHOW CTETICHU
3 VYpaBHEeHUs 1 HEpaBEHCTBA
3.1 Iesbie U 1pOOHO-paOHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
3.2 Iesble u 1poOHO-palOHANIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pertenue TekCcTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIIBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0OBATEILHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
OyHkuus, crnocoObl 3aganus ¢yHkuuu. I'papuk Qynkumu. OOnacTh omnpeneiaeHus U
51  MHOXECTBO 3HaueHud QyHxouu. Hymu ¢ynkuuu. ITpomexyTku 3HAKOMOCTOSHCTBA.
[IpoMe)XyTKH MOHOTOHHOCTH  (YHKIMH. MaKCHMyMbl W MHHUMYMBI  (DYHKIIUH.
HawuOomnpIiee 1 HauMeHblllee 3HaYeHne (PYHKIUU Ha IPOMEKYTKe
6 KoopanHaTsl Ha IpsIMOi U TIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl u Ux cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpyXHOCTb U KPYI'
7.5 N3mepenue reoMeTpu4ecKuxX BeTUYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB M CTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HHTEPHET






		2025-09-09T16:08:39+0400
	Пылева Н.В.




