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HOACHUMTEJBHASA 3AIIMCKA

B coBpeMeHHOM IU(PPOBOM MHPE BEPOATHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBINYIO0 3HAYMMOCTD, KaK ¢ TOUKH 3PEHUS TPAKTHUECKUX MPUIIOKEHUH, TaK
U UX POJH B 00pa30BaHUU, HEOOXOAMMOM KaKJJOMy uesoBeKy. Bo3pacrtaeT uucio
npodeccuit, pu OBJIAJIEHUN KOTOPBIMU TpedyeTcs Xxopolas 6a30Bast MOArOTOBKa
B o00JacT BEpPOATHOCTH U CTATUCTUKH, Takas TMOATOTOBKAa BaKHA st
MPOJIOJKEHUS 00pa30BaHus U JJIs YCIEUTHOM MpodecCHOHaNbHOM Kapbephbl.

Kaxap1ii 4enoBeK MOCTOSTHHO MMPUHUMAET PEIICHUS Ha OCHOBE UMEIOIINXCS Y
HETO JaHHBIX. A /1711 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX HEJOCTATKA
WM U30bITKa HHGOPMAITMK HEOOXOIMMO B TOM YUCIIE XOPOIIO ChOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIIJICHHE.

NMeHHO 1O03TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpoOBaTh Yy
oOy4Jaronuxcst GyHKIIMOHATHHYIO TPAMOTHOCTb, BKJITIOYAIOITYIO B C€0s1 B KAUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOIICH  yMEHHE  BOCIPUHUMATh W KPUTUYECKHU
aHaAJIM3UPOBATh UH(POPMAIIHIO, PEACTABICHHYIO B Pa3IMYHBIX opMax, TOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX pEAIbHBIX TMPOILIECCOB U 3aBUCHUMOCTEH,
MIPOU3BOJAUTH ITPOCTEUIIINE BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH NMPUHIUIIAMU cOOpa, aHallu3a U
NpEJICTaBICHHUS] JAaHHBIX W3 Pa3jIMuHbIX cdep KU3HU OO0IIeCTBA U TOCyJapCTBa
npuoOIaeT oOydJaromuxcss K OOIIECTBEHHBIM HHTepecaM. M3ydyeHue OCHOB
KOMOMHATOPUKM pPa3BUBAET HABBIKM OpPraHM3alMy Iepebopa U mojacuéra 4vuciia
BapUAHTOB, B TOM YHKCJIE B MPUKJIAJAHBIX 3a]ja4aX. 3HAKOMCTBO C OCHOBAMH T€OPUU
rpadoB co3aaét MareMaTrHdeckuil GyHAaMeHT 111 GOPMUPOBAHKS KOMIIETEHITUN B
obmactu mHpopMaTUKU M HUDPPOBBIX TexHoJorui. [Ipm HM3yyeHUM CTATUCTHKU H
BEPOSITHOCTH 00OTallaloTCs TMPEJICTABICHUsS OO0ydYarouuxcsi O COBPEMEHHOMU
KapTUHE MUpa U METOAAaX €ro MUccieloBaHus, (popMUpYyeTCs MOHUMAaHUE POJIU
CTaTUCTUKH KaK UCTOYHHUKA COLIMAIHLHO 3HAYMMOUN MH(DOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTcTBUMU C AaHHBIMU LENSMU B CTPYKTYpE MPOTpaMMbl Y4eOHOTO
Kypca «BeposTHOCTh U CTaTUCTHKa» OCHOBHOI'O O0IIIEr0 00pa30BaHuUs BbIIEICHbBI
CIIeIyIOIUE CcoJiepKaTelibHO-MeToanueckue nuHuu: «lIpencraBieHne JaHHBIX U
ONMcaTeNbHAST CTaTHCTHUKA», «BeposSTHOCTBY, «DmeMeHTh KOMOWHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conep>xanue nunuu «lIpencrapnenre JaHHBIX U OMUCATEIbHAS CTATUCTHKA
CIIy’)KUT OCHOBOW Juisi (hOPMHUpPOBAHUS HABBIKOB palbOThl ¢ HWH(pOpMaiumen: oT
YTeHUS] W MHTeprpeTanuu WHGOpMAIMU, TMPEJCTAaBICHHON B Ta0IuIax, Ha
auarpamMmax W rpadukax, A0 cOopa, TpENCTaBICHHWs W aHalinW3a JaHHBIX C
UCTIOJb30BAaHMEM CTAaTUCTHUECKUX XapaKTEPUCTHK CPEIHUX M PACCEHBAHUA.
PaGotas ¢ naHHbIMH, OOydarolIMecs y4yaTcsi CUMTBIBATH U WHTEPIPETUPOBATH



JIAaHHbIC, BBIJBUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEUIIHNE TUIIOTE3BI,
pPa3MBIIUIATh Hall (haKTOpaMU, BBI3BIBAIOIIMMU W3MEHYMBOCThb, W OIICHUBATh X
BIIMSIHUE HA PACCMATPUBAEMBIE BEJIMUMHBI U MTPOIECCHI.

NHTyWTHUBHOE TPEACTABICHUE O CIyYaHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHLUMN CTAHOBUTCS MOTUBHUPYIOIIEA OCHOBOM JIJIA
W3YUYCHHS] TEOPUU BEPOSTHOCTEH. bosbllioe 3HAUYeHHME HMEIOT NPaKTHYECKHE
3a/1aHusl, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEISIMHU.

[loHaTHE BEpPOSTHOCTH BBOAMUTCSA KaK Mepa IpaBIONoAo0Hs CIIydyalHOTro
coObiTust. Ilpu wu3ydeHun y4eOHOTO Kypca oOydaromuecs: 3HAKOMSTCA C
MPOCTEUIIMMHA ~ METOJIAMU  BBIYUCIICHUSI  BEPOSATHOCTEM B  CIIyYalHBIX
AKCHEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXO/aMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TIO3BOJISIIONIIUMU CTABUTh U PEIIaTh 00JI€e CIOKHBIC
3amaun. B ydeOHbI Kypc BXOIST HauyajdbHbIE MPEACTABICHUS O CIy4YalHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYArOIIUXCS C
MHO»KE€CTBAMU W OCHOBHBIMH OIEpAIMSIMU HaJl MHOKECTBAMHU, PACCMATPHUBAIOTCS
pUMEphl NPUMEHEHHS JI1 PEUICHUs 3a7ad, a TaKKe HCIOJIb30BAHUSI B JPYTUX
MaTEeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usydaercs y4eOHBIM Kypc «BeposTHOCTh M CTaTHUCTHUKa», B
KOTOpBIM  BxomsT pazgensl: «llpencraBieHue AaHHBIX U ONKCATENbHAs
CTaTUCTHKa», «BeposTHOCThY, «DIEeMEHThl KOMOWHATOpHKW», «BBemeHnue B
Teopuio rpad)oBy.

Ha uzyuenue yue6HOro kypca « BeposiTHOCTh U cTaTucTHKa» oTBOaUTCS 102
yaca: B 7 kiacce — 34 yvaca (1 gwac B Hemento), B 8 kiacce — 34 ugaca (1 gac B
Heneno), B 9 kimacce — 34 vaca (1 gac B Hezeno).



COAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHue qaHHBIX B BUAE TaONIULl, AMArpaMM, rpapukoB. 3anogHEeHHE
Ta0JMI, YTEHHE M TOCTPOEHUE JuarpaMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyroBbIX). UTeHHE rpauKoOB peasibHBIX MpolieccoB. M3Bneuenne nadpopmManum u3
JUarpamMm ¥ TaOJInil, UCTIONB30BaHUE M MHTEPIPETAIUs JAHHBIX.

OmnwucarenpHasi CTaTUCTUKA: CpeaHee apu(METHYECKoe, MeIuaHa, pa3Max,
HauOoblllee M HAaUMEHbIIee 3HAaYeHUs Habopa YHUCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aliHbIil 3KCIIEpUMEHT (OMBIT) U CiIydaiiHOe coObITHE. BeposiTHOCTh U
yactoTa. Pojb MaioBEpOSATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE
u B obmiectBe. MoHeTa u UrpajibHasi KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, BepumnHa, pedpo. Crenens BepmHbl. Yucno pédbep U cymmapHas
creneHpb BepimuH. [IpencraBienue o cBa3HocTu Tpada. llenu u nuknel. [lytn B
rpadax. O6xon rpada (vitsiepoB myTh). IIpeacTaBieHne 00 OpUEHTUPOBAHHOM
rpade. Pemenne 3amau ¢ momouisio rpados.

8 KJIACC

[IpencraBieHue JaHHBIX B BUAE TaOJIUILI, AUATPaMM, Tpa(UKOB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Onepamuu Hax
MHOXECTBaMHU: OObEJUHEHUE, NepecedeHue, aononHeHue. CBoiicTBa omnepanuit
HaJ MHOXXECTBAMM: IEPEMECTUTEIBHOE, COYETATEIbHOE, PACHPENEIUTEIBHOE,
BKJItoueHus. Mcnonb3oBaHue TrpadUyecKoro IMpeacTaBICHUS MHOXKECTB s
ONMCAHUS PEATbHBIX MPOLECCOB U SIBJICHUM, IPU PEIICHUH 3a1a4.

N3mepenne paccemBaHMs JaHHBIX. JlUcnepcHss U CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. J[MarpamMma paccerBaHMUsl.

DOnemMeHTapHble COOBITHA cllydaiiHOro omnbiTa. CiydaliHble COOBITHS.
BepositHoctn  coObiTuii.  OmBITBI ¢ PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTApHBIMU
coOpITussMu. CiyuaiiHbiii BEIOODP. CBSI3b MEXKAY MAJIOBEPOSTHBIMHU U MMPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSMHU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpEBbEB: EIWHCTBEHHOCTh IIYTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHCIOM BEpUIMH U uuciaoM pédep. Ilpasuio
yYMHOXXeHus. Pemenue 3agau ¢ momoIsio rpagos.

[IporuBonosnoxueie coObiTUA. Juarpamma Oiinepa. OObeauHEHHE U
nepecedyeHne coObiTuili. HecoBmecTHbie  coObiTusi.  dopmyna  crmokeHus
BEpOSITHOCTEW. YcCioBHAsA BeposTHOCTb. IIpaBuno ymHoxeHus. HesaBucumbie
cobpiTusa. IlpencraBienune skcnepuMeHTa B BHUJAE JepeBa. PerieHue 3agad Ha



HaxO0XXJICHUE BEPOSTHOCTEW C TMOMOILIBIO JEpeBa CIy4YallHOTO SKCIEPUMEHTA,
nrarpamm Diepa.
9 KVIACC

[IpencraBnenrie JMaHHBIX B  BUJAE TaONMUIl, JAWarpamMm, TpaduKoB,
WHTEPIpETaLNs TaHHBIX. UTeHNE U MOCTPOCHKE TaOIUIL, TUarpamMmm, rpaduKkoB 1Mo
peabHBIM JIAHHBIM.

[lepectanoBku u hakTopuan. CoueTanust U YUCiIo coyeTaHuil. TpeyroabHuK
[Tackans. Pelienue 3aa4 ¢ UCIOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckas BeposSsTHOCTh. CllydailHbI BBHIOOp TOUYKH W3 (PUTYpHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Yenex m Heymaya. Cepus WCNBITAaHWM 10 TEPBOrO yCIexa.
Cepust ucnbiTanuii bepHyiun. BeposSTHOCTH COOBITMH B CEepUU  HMCHBITAaHUUN
bepnynm.

CnyyaiiHasg BelMYMHA W paclpeliesieHHe BEPOSITHOCTEH. MareMarnueckoe
oXugaHnune W aucnepcus. Ilpumepsl MareMaTM4YECKOro  OXHUIAHHUS KAk
TEOPETUYECKOTO CPEIHETO 3HAYECHUS BEIWYMHBL. MaTeMaTH4ecKoe OXKHIAHUE U
IUCIIEPCUSA  CIIyYaMHOW BEJIMYMHBI «YHUCIIO YCIEXOB B CEPUUA HCIBITAHUU
beprynnm».

[Tonsitue o 3akoHe OoubIIUX yHucel. M3MepeHre BeposITHOCTEN C MOMOIIBIO
yacToT. Posib 1 3HaUeHHe 3aKOHA OOJIBIIUX YKCEI B IPUPOIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTHD N CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOCHHMS MpOrpamMmbl y4yeOHOro Kypca
«BeposATHOCTP U CTATHUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPOUUIOMY UM  HACTOSUIEMY POCCUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHOKEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCHUMCKOM MAaTeMaTU4E€CKOW IIKOJbI, K HCIIOJIB30BAHUIO JTUX
JOCTHKEHHUH B IPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaskaIaHCcKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN TpaXKT1aHUHA U peanu3alliu ero
paB, IMPEICTAaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHMH, MPOLEAYp I'pa)KAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IPUHIIUAIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B pEIICHUHM NPAKTUYECKHAX 3aaad
MaTE€MaTUYECKOM HaNpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH JKM3HM JIA YCIEUTHOW Tpo(dhecCHOHATBHOM
NESATENIBHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAHHBIM BbIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIMTAHUE:

CIOCOOHOCTBIO K OMOILMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PELICHHWH, PAacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IIO3HAHUA:

OpUEHTALlME B JIEIATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKu Kak cdepbl ueIoBeuecKOn
NEATEIBbHOCTH, JTANoOB €€ Pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTUS LUBUJIU3ALNM,
OBJIAJICHUEM S3bIKOM MaTEMAaTUKH U MATEMATHYECKOM KYJIbTYpPOU KaK CPeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEHIIMMH HaBBbIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POpMHMPOBAHHE KYJILTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JIATONOJYYMSI

TOTOBHOCTHIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HHTEpPECax CBOETO
3I0OpPOBBS, BEIEHHUS  3J0pPOBOrO  oOpa3a KU3HU  (30pOBOE  THUTAHHE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATHA W OTHABIXa, PETysIpHas Qu3nueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO *Ke MpaBa IPyroro 4eJIoBeKa;

7) 3KoJ10THYeCKOe BOCTIUTAHNE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYECKUX 3HAHUH IS PeIIeHus 3a71a4
B 00JacTH COXPAHHOCTH OKPYXKAIOUIEH Cpenbl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM WX BO3MOJXKHBIX TIOCJECACTBUN MJIsi OKPY’KAIOIIEH Cpeabl, OCO3ZHAHHEM
I00AHHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U IMyTeH UX PEIICHUS;

8) aganTranus K M3MEHSIOUMIUMCS YCJOBHSAAM COLMAJBLHON W NPHUPOTHOMI
cpenbl:

TOTOBHOCTBIO K JICWCTBHSIM B YCIOBHUSX HEOINPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IeITeIbHOCTh, B TOM YHCTIE
YMEHUE YUYUThCA y NPYTUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOM IEATEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKM M KOMITETEHIIUH U3 OIbITA IPYTHX;

HEOOXOIUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHHWA, B TOM YHUCIE
bOopMyTUPOBATh UICH, TTOHSATHS, TUIOTE3I 00 O0BEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
MpPUHUMAEMbIE PEIIeHUS W ACHCTBUA, (GOPMYIUPOBATh U OIICHWUBATH PHUCKH U
NOCNEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Bba3oBble JJornueckue 1eicTBHA:

e BBIABIATh U XaPAaKTEPHU30BATh CYIISCTBCHHBIC NMPHU3HAKH MAaTEMAaTHUYCCKUX
OOBEKTOB, TOHATHNA, OTHONIICHWH MEXIy MOHATHUAMH, (POpMyIHpPOBATH
OTpeJeICHUs]  TOHSTHM,  YCTAaHABIWBATh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanyy, OCHOBaHUS s OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIU3A;

e BOCIPUHUMATH, (OPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYKICHHS:
YTBEPAWTEIbHBIE W OTpPHUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MATEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OPOTUBOpPEUYMsT B (paKTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKACHUSIX,
npeaiaraTb KpUTEPUU JUJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;
JIeJIaTh BBIBOJIBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOYEHUH IO aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IpsMble U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA
MaTeMaTU4ecKuX (PAKTOB, BBICTpAUBATh APTYMEHTAIMIO, MPUBOAMTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CMOCO0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pElIeHMs, BBHIOMpaTh HauOoJiee MOAXOAAIUNA C Yy4ETOM
CaMOCTOATEIIbHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCcKue JeCTBUSA

UCTIONIb30BaTh BOIMPOCHI KaK HCCIIECIOBATEILCKHA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIUME MPOTUBOpEUUE, MPoOIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (HOPMHUPOBAThH
TUIOTE3Y, AprYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

NPOBOAWTHh TIO CAMOCTOSTEIHLHO COCTaBICHHOMY TUIAHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOIBINIOE HCCIIEAOBAHNE TI0 YCTAHOBIEHUIO OCOOCHHOCTEM
MaTEMaTUYECKOT0 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEXKITY COOOM;
CaMOCTOATENLHO (POPMYITHPOBATH OOOOICHUS M BBIBOJBI IO pe3yJbTaTaM
NpOBEAEHHOTO HAOIIOJCHMSI, HCCIICOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OLICHMI];

IIPOTHO3MPOBATh BO3MOXXKHOE pPa3BUTHE IMPOIECCa, a TaKKE BBIIBUTATH
MPEJIMOJIOKEHNS O €T0 PA3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ uadpopmanmeii:

BBISIBIISITh HEOCTATOYHOCTh W HM30BITOYHOCTH HMH(MOPMAIUM, JaHHBIX,
HEOOXOUMBIX JJIsl PELLIEHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3HPOBaTh M HWHTEPIPETUPOBATH
uH(GOPMAIIMIO Pa3INYHbIX BUIOB U (DOPM MpeaCTaBICHUS;

BbIOUpaTh (GoOpMy TpEACTaBICHHUS HHPOPMAIMH U WLUIIOCTPUPOBATH
pellaeMble 3aJayd CXE€MaMH, JuarpaMmMamMi, HWHOW Tpa@ukoil M ux
KOMOMHAIIUSAMU;

OLICHMBATh HAAEKHOCTh HMH(DOpPMAIMHM IO KPHUTEPUSM, MPEII0KEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

BOCIIpUHUMATb U (I)OpMy.III/IPOBaTB CYXKACHUA B COOTBCTCTBHH C YCIOBUAMHU
H 0CJIsIMHu O6III€HI/I}I, SICHO, TOYHO, I'PaMOTHO BbIpAKaThb CBOIO TOYKY 3PCHHA



B YCTHBIX M INUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS 10 XOIy PEIICHHS
3a71a4M, KOMMEHTHPOBATh MOJTYYEHHBIN pe3yIIbTaT;

B X0l 00CYXIAEHHMS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOil TEMBI,
npoOJIeMbl, pelaeMoii 3aJ1auu, BbICKa3bIBaTh UJICH, HAlleICHHbIE HAa TOUCK
pEIICHUs, COIMOCTABJIATh CBOM CYXIEHUS C CYXKICHUSIMH JPYTHX
YYaCTHUKOB JAMajiora, OOHApyKUBAaTh PAa3IMYMe U CXOJCTBO MO3ULMI, B
KOPPEKTHOH opMme GopMyIIHpOBaTh pa3HOTIaCHsl, CBOU BO3PAKEHUS;
NPEJCTaBIsATh  pE3yJAbTaThl  pEIIeHWs  3aJadd,  JIKCIEPHUMEHTA,
UCCIIEI0BAHUSL, TPOEKTA, CAMOCTOSITEIILHO BRIOUPATh OPMAT BHICTYTICHHS
C yu4€TOM 3aj1a4 NPe3eHTAIIMU U OCOOCHHOCTEHN ayAUTOPUH;

NOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U MHAUBUIyaIbHON
paboThI U PEIICHNUN YUeOHBIX MATEMAaTUYECKUX 3a/1ay;

NPUHUMATh IeJIb COBMECTHOM NESATENBbHOCTH, IUIAHUPOBATh OPTaHMU3AIIUIO
COBMECTHOM pabOThl, paclpenesarth BUABI padoT, JI0roBapuBaThCH,
00CYyXIaTh MPOIIECC U pe3ybTaT PaboThl, 0000IaTh MHEHUS HECKOJIBKUX
JIFOAEH;

y4acTBOBaTh B TPYNNOBBIX Qopmax paboTsl (00CyXkaeHHs, OOMEH
MHEHHSMHU, MO3TOBBIE IITYPMBI M IPYTHE), BHITIOIHITH CBOIO YaCTh PabOThI
U KOOPIMHHUPOBATH CBOM JEHCTBHA C JAPYTUMH WIEHAMH KOMaHJBbI,
OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMNA TPOAYKT MO KPUTEPUSM,
c(OopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSI.

PeryasiTuBHble yHUBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, QJTOPUTM pPEIICHUs 3aJaud (W €ro
4acTh), BBIOMPATHh CHOCOO peIIeHUs C Y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHPOBAThH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOI MHOpMAITIH.

CaMOKOHTpOJIb, AMOIMOHAJbHbIA HHTEJJIEKT:

BJIAJETh CIIOCOOaAMU CaMOMNPOBEPKH, CAMOKOHTPOJIA MpoIiecca U pe3yibTaTa
pEILICHUsI MAaTEMATUYECKOM 3aa4u;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJIEHHBIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU IIOCTABICHHOMN LEIN U
YCIIOBHSIM, OOBSICHATh NMPHYUHBI JTOCTHKCHUS WM HEIOCTYDKCHHS IICIIH,
HaxOJUTh OIMKOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K koHmy o0yueHuss B 7 kJjacce OOydaroIIMHCA MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yurare uH(OpMaLUIO, MPEACTABICHHYIO B TaOnMIax, Ha JuarpaMmax,
OpPEJCTaBIATh JaHHble B BUAE TaOJUI, CTPOUTh JUArpaMMmbl (CTOJOMKOBBIE
(cTonbuatkie) U KPYroBBI€) IO MACCUBAM 3HAYCHHI.

OnucelBaTh M HMHTEPHPETUPOBATH  PEAIBHBIE  YUCIOBBIE  JIaHHBIE,
IpeJICTaBICHHbIE B TA0IMIAX, HA UarpaMMax, rpadukax.

Hcnonp30BaTh 111 ONMCAHWS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apu(pMeTHUecKoe, MeIuaHa, HauOoJsblliee W HAUMEHbIIEe 3HAuYCHUS,
pa3max.

HNMeTs mnpencraBieHUE O CIIy4yalHOW W3MEHUYMBOCTM HA IIPUMEpax IIEH,
(U3NYECKUX BEJIMYMH, aHTPOIOMETPUYECKHX JaHHBIX, UMETh IPEICTaBICHHUE O
CTaTUCTUYECKON YCTOWYUBOCTH.

K xoniy oOyuenus B 8 kJjacce oOydYaronmuics MOJYYUT CIICTYIOITHE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekatb u mpeoOpa3oBbIBaTh MH(GOPMALMIO, MPEICTAaBICHHYIO B BHJIE
Ta0JIUL, TUarpaMM, rpauKoB, IPEICTaBIATh JaHHbIE B BUJIE TAOJIUL, TUarpaMM,
rpadukoB.

OnuceiBaTh JaHHBIE C MOMOUIBIO CTATUCTUYECKHUX MOKAa3aTeNel: CpeIHHX
3HAYEHUI U Mep pacceuBaHus (pa3Max, IUCIEPCHs] U CTAHAAPTHOE OTKIOHEHUE).

Haxoauth 4acTOTBI YUCIIOBBIX 3HAYEHMM M 4YacCTOTHI COOBITHIL, B TOM YHUCIE
10 pe3yJIbTaTaM U3MEPEHUMN U HAOJIIOIEHUH.

HaxomuTh BepOSTHOCTH ClydyalHBIX COOBITUN B OIBITAaX, 3HAas BEPOSITHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCI€ B ONBITaX C PABHOBO3MOXHBIMU
3JIEMEHTaPHBIMU COOBITUSMH.

Hcnonp3oBath rpapuyeckue MOAEIU: JAEPEBO CIYyYAaHHOTO SKCIIEPUMEHTA,
JyarpaMMbl Jilliepa, YucIoBas mpsMas.

OnepupoBaTth MOHATUSMH: MHOMXECTBO, IOJMHOKECTBO,  BBIIIOJIHATH
omepaly HajJ MHOXECTBaAaMH: OObEeIUHEHHE, TepeceueHue, JOIMOIHEHNUE,
NIEPEYNCIIATD 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpapuyeckoe NpPeICTaBICHUE MHOYKECTB M CBSI3€H MEXIY
HUMH JUJTS ONIUCAHUS ITPOLECCOB U ABJIEHUM, B TOM YHUCJIE IIPU PELIEHUU 3a1a4 U3
JIPYTUX Y4EOHBIX PEIMETOB U KYPCOB.

K koHmy oOyueHus B 9 kyacce oOydaromMiics MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIIbTATHI:

W3Bnekatb u mnpeoOpa3oBbiBaTh HH(OPMALMIO, MPEJICTABICHHYIO B
pa3IMYHBIX UCTOYHUKAX B BUJAE TaOnWil, AUarpaMm, TpaduKoB, MPEACTABIATH
TaHHBIC B BUIE TaOJHII, AHArpamMm, rpa(uKoB.



Pemarp 3amaun opraHu3oBaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKE C
UCIOJIb30BaHNEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcronb30BaTh ONUCATEIbHBIE XAPAKTEPUCTUKU JII MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YUCJIE CPEIHUE 3HAYECHUS U MEPbI PACCEUBAHUSL.

HaxonuTh 4acTOTHI 3HAUYEHUN U YaCTOTHI COOBITHS, B TOM YUCJIE MOJb3YSCh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUN U HAOIIIOICHHI.

Haxoautb BEpOSITHOCTH CIy4YalHBIX COOBITUN B WM3YYEHHBIX ONBITAX, B TOM
YHUCJI€ B ONBITAX C PABHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITHSIMHU, B CEPUSIX
VCIIBITAHHUM JI0 TIEPBOIO YCIEXA, B CEPUAX UCIIbITAaHNK bepHyIun.

NmMers mnpencraBiaeHue O CIy4YalHOM BEIMYMHE W O paCIpEleIICHUU
BEPOSTHOCTEH.

HNmeTs mpencraBieHHe O 3aKOHE OONBIIMX YHUCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YallHON M3MEHUMBOCTU U O POJIM 3aKOHA OOJIBIINX YKCET B
MIPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KonuvecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/mn Konrpoabnsie IIpakTue
NPOrpaMMbl Bcero
padoTsbI padoThI
1 IIpencraBnenue naHHbIX 7 2
2 OrnucarenbHasl CTaTUCTUKA 8 1
3 CnyyaiiHasi ”3BMEHYMBOCTD 6 1
4 BBenenue B Teopuro rpagos 4
5 BeposiTHOCTB 1 yacToTa ciry4yaifHOTO 4 ]
COOBITHS
6 O000111eHIE, CUCTEMATA3AIUS 3HAHUI 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5




8 KVIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/m KonTpoabubie IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
1 [ToBTOpEHue Kypca 7 knacca 4
) OnwucarenvHas cratuctuka. PaccenBanue 4
JTAHHBIX
3 MHoxecTBa 4
4 BeposiTHOCTB cityyalfHOTO COOBITHS 6 1
5 BBenenue B Teopuio rpagos 4
6 Crny4aitaple COOBITHS 8
7 O00011eHIE, cCUCTEMATA3AIUS 3HAHUI 4 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 1




9 KJIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/m KonTpoabubie IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
1 [ToBTOpenue kypca 8 kinacca 4
2 DneMeHTHl KOMOMHATOPUKHU 4 1
3 I'eomeTpuueckast BEpOSATHOCTD 4
4 Ucnwiranus bepnynnu 6 1
5 CrnyuaiiHas BellMuMHa 6
6 O060061eHne, KOHTPOJIb 10 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

3

IIpencraBicHue JaHHBIX B
Tabmuax

HpaKTI/I‘-IeCKI/IC BBIYMCJICHUA 110
TaOJIHYHBIM JaHHBbIM

V3Bneuenne u MHTEPIIPETALIUS
TaOJIMYHBIX JTAHHBIX
[IpakTuyeckas pabdora "Tabnuibr"
I'paduueckoe npeacraBieHne
TaHHBIX B BHJE KPYTOBBIX,

CTOJIOMKOBBIX (CTOJIOYATHIX)
JHarpaMm

UteHre U MOCTPOEHUE TUarpaMm.
[Ipumeps! nemorpaduueckux
uarpaMm

[IpakTnueckas padota
"Tnarpammsr”

Yucnossie Habopbl. CpenHee
apupmMeTHIeCcKoe

Yucnoseie Habopwl. CpenHee
apupMeTHIECcKOoe

10

Menuana 4rciioBoro Habopa.




Y CcTOMYUBOCTH METMAHBI

Menuana 4rciioBoro Habopa.

i Y CTOWYHUBOCTh MEIUAHBI

12 [IpakTnueckas padota "Cpennue
3Ha4YeHUS"
HauGonpiiee  HanMeHbIIee

13 3HAYEHMsI YUCTIOBOTO Habopa.
Pa3zmax
HauGonpimiee 1 HanMeHsbIIIee

14 3HAYEHMsI YUCTIOBOTO Habopa.
Pazmax
HauGonbiiee u HauMeHsblIee

15 3HAYCHMsI YUCIIOBOTO Habopa.
Pazmax
KonTponbhas pabota no remam

16 "[IpencraBieHue JaHHbBIX.
OnucarenbHas CTaTUCTUKA"

17 Crny4aifHasi ”3MEHYHUBOCTh
(mpumepsb)

13 YacroTa 3Ha4eHUH B MAaCCUBE
JTAHHBIX

19 I'pynnupoBka

20 I'ucrorpammsl

21 I'ucrorpammsl

2 [IpakTuyeckas padora "CnyyaiiHas

U3MEHYUBOCTH"




23

I'pad, Bepmuna, pedpo.
[IpencraBnenue 3a1auu ¢ TOMOIIBIO
rpada

24

CreneHsp (BaJIECHTHOCTD) BEPLINHBI.
Uucno pédep u cymMMmapHast CTETICHb
BepuH. Llens u nukn

25

26

Hens u nuki. I1yTs B rpade.
[IpencraBnenue o cBs3HOCTH rpada

[IpencraBnenue 00
OpPUEHTHPOBAHHBIX rpadax

27

CrnyualiHblil ONIBIT U CiIy4aiiHOE
coObITHE

28

29

30

BeposiTHOCTB 1 yacToTa COOBITHS.
Ponp manoBeposTHBIX 1
MPAaKTUYECKH JOCTOBEPHBIX
cOOBITHH B IPUPOJIE U B OOIIIECTBE

MomneTa u urpanabHast KOCTb B
TEOPHUH BEPOSATHOCTEH
[IpakTnueckas pabota "Hactora
BbITIaJIeHUs opJa"

31

KonTponbhas pabota no remam
"Criy4aitHasi U3MEHUYHUBOCT.
I'padbl. BeposiTHOCTB citydaitHOTO
coObITH"

32

33

[ToBTOpenme, 0600IICHHE.
[IpencraBnenue qaHHBIX

IToBTOpenue, o6o0IIEeHHE.
OmucareilbHast CTATUCTAKA




34 [ToBTOpenue, o6o0ImIEeHHE.

BeposiTHOCTB cityuyaltHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34




8 KVIACC

KoaunuecTBO 4acoB

Ne
Tema ypoka Konrpoabunie IlpakTHueckue
n/n Bcero
padoThI padoThI

1 [IpencraBieHue JaHHBIX. |
OnucarenpHasi CTaTUCTUKA

) Crnyuaiinas usmMeH4uBOCTh. CpeHue |
YHCIIOBOTO Habopa

3 Canyuaiinsle coObiTHs. BepostHocTH 1 |
YacTOTBI
Krnaccuueckue Mmoaenu Teopuu

4 BEPOATHOCTEW: MOHETA U UTpalibHAs 1
KOCTh

5 OTKIIOHEHUs 1

6 Jucnepcus yncioBoro Habopa 1

. CrangapTHOE OTKIOHEHUE YHCIIOBOTO |
Habopa

8 JlnarpaMMbl pacCEUBaHUs 1

9 MHOeCcTBO, MOJIMHOKECTBO 1
Onepanuu HaJ MHOKECTBAMM:

10 o0BeIMHEHNE, TIepeceueHue, 1

JIOTMIOIHEHNE




11

CaoiicTBa onepanuii Haj
MHOKECTBAMU: TICPEMECTUTEIIBLHOE,
coueTaTesIbHOE, PACIPEACITUTEIILHOE,
BKJIIOYEHHS

I'padmueckoe npeacraBieHne

12
MHOECTB

13 KonTponbHas paboTa no remam
"Craructuka. MHoxectBa"

14 DneMeHTapHblie coObITHs. CiydaiiHbie
coOBITUA
bnaronpusrcTByromue

15 AJIEeMEHTapHbBIE COOBITHSI.
BepositTHOCTH COOBITHI
braronpustcTBytomue

16 AJIEeMEHTapHbBIE COOBITHSI.
BepositHoCTH COOBITHI
OnbITHI ¢ PABHOBO3MOKHBIMU

17 3JIEMEHTaPHBIMU COOBITHUSMHU.
Cry4Jaiinelii BEIOOp
OnbITH ¢ PABHOBO3MOKHBIMU

18 3JIEMEHTAPHBIMH COOBITUSMH.
Cayyaiinelii BEIOOp
[TpakTrueckas padota "OnbITHI €

19 PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUsAMH"

20 Hepeso

21 CBolicTBa JiepeBa: €IMHCTBEHHOCTD




IyTH, CYLLIECTBOBAHUE BUCAYEH
BEPUINHBI, CBSI3b MEKIY YHCIOM
BEPILKH U YHCIOM pEOEp

22 IIpaBuiio yMHOXEHUS

23 [IpaBuiio yMHOXKEHHS

24 [TpoTrBOMOI0XKHOE COOBITHE

)5 Huarpamma Ditnepa. O0beTMHEHHUE U
nepeceyeHre COObITHIH

2 HecoBmectabie coObiThs. Dopmyna
CJI0’KEHUSI BEPOSATHOCTEMN

7 Hecosmectablie coObiTusi. Dopmyna
CJI0’KEHUS BEPOSATHOCTEMN
ITpaBriI0 YMHOKEHUS BEPOSATHOCTEH.

28 VYcnoBHasA BEPOSTHOCTD.
He3zaBucumeble coObIThs
[IpaBuiI0 yMHOXEHUS BEPOSITHOCTEM.

29 VYcnoBHas BEpOSITHOCT.
He3zaBucumele coObITHs

30 IIpencraBnenue ciry4aitHOro
JKCIIEPHMEHTA B BUJE IepeBa

31 [Ipencrasienue ciry4aiiHOro
IKCIIEPUMEHTA B BUJIE JIEpeBa
[ToBTOpenue, o000IIEHHE.

32 [IpencraBneHue JaHHBIX.

OnucarenpHas CTaATUCTUKA




33 [ToBTOpenue, o6o6menHue. ['padmn 1
KonTtponbhas paboTa no remam
34 "Ciy4aitHbie cOObITHA. BeposTHOCTB. 1
I'pacsr”
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




9 KJIACC

KoaunuyecTBO 4acoB

Nen/m | Tema ypoka B Konrtpoabubie | IlpakTuueckue
cero
padoThI padoThI
1 [IpencraBnenue faHHBIX 1
2 OnucarenpHas CTATUCTUKA 1
3 Onepannu Hajg COOBITUSIMU 1
4 HezaBucuMocTb coOBITHI 1
5 Komb6unaropHoe npasuio |
YMHOXEHHS
6 IlepecranoBku. dakropuan. 1
CoueraHus ¥ YUCIIO COYETAHUN
7 Tpeyronbuuk Iackans |
[IpakTuyeckas pabora
2 "Briuncienue BepoSTHOCTEN € 1 1
UCIIO0JIb30BaHUEM KOMOWHATOPHBIX
(yHKIMI 37EKTPOHHBIX TabauL"
I'eomeTpuueckas BEpOATHOCTb.
9 Cryyaiinblii BEIOOp TOUKH U3 1
(GUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPY>KHOCTH
10 ['eomeTpuyeckasi BEpOSITHOCTb. |

Cry4aiinblii BEIOOp TOUKH U3




(GUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYXKHOCTH

11

I'eomeTpuueckas BEpOSATHOCTbD.
Cryyaiinblii BEIOOp TOUKH U3
(GUrypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPY>KHOCTH

12

13

14

['eomeTpryeckas BEpOSTHOCTb.
Cry4aiiHblii BEIOOp TOYKH U3
¢Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTHU

HcnbiTanue. Ycnex u Heyzaaya.
Cepus ucnbITaHUU 10 IEPBOTO
ycrexa

HcnbiTanue. Ycnex u Heyaaya.

Cepus ucnbITaHU# 10 IEPBOTO
ycnexa

15

UcnpiTanue. Ycnex u Heygaya.
Cepus ucnbITaHUHU 10 MIEPBOTO
ycnexa

16

Hcnsitanusa beprymm.
BepositHocTH coOBITHIT B cepun
UCIbITaHUN bepHyun

17

Hcnbitanusa beprymu.
BepositHocTH coObITHIT B cepun
WCIbITaHUN bepHyumn

18

[IpaxTuyeckas padora "VcnbiTanus
bepnynan"

19

CiyyaliHasi BETMYMHA U




pacrpeeneHue BEPOSITHOCTEN

MareMaTHueckoe 0KUIaHue U

20 JUCIIEPCHS CIIy4aliHOM BEJIMYUHBI
[Ipumepbl MaTeMaTHYECKOTO

21 0KUJaHUA KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUS BETUIMHBI

22 ITonsiTHe 0 3aK0HE OOJBIIMX YHCET

7 N3mepenne BEposSTHOCTEH ¢
IIOMOILIBIO YaCTOT

24 [IpumeneHne 3aKkoHa OOTBITNX
YHCEI

)5 O0001enue, cucTeMaTH3aLHs
3HaHuu. [IpeacrapineHrne TaHHBIX

26 O0001enue, cucTeMaTH3aLIH
3HaHni. OnucaTenbHas CTATUCTHKA
O06006111eH1E, CUCTEMATH3AIIHS

27 3HaHuil. [IpencraBnenne qaHHBIX.
OmnucarenbHas CTaTUCTHKA
O0001enue, cucTeMaTH3aIIH

28 3HaHUI. BepoATHOCTH ci1y4aliHOTO
CcOOBITHS
O0001enue, cucTeMaTH3aLIH

29 3HaHUU. BEepoATHOCTH C1y4allHOTO
COOBITHS. DIIEMEHTBI
KOMOMHATOPUKHI

30 O0001enue, cucTeMaTH3aIIH

3HAHUN. DIJIEMEHTHI




KOMOWHATOPUKH

O0001Ienre, cucTeMaTH3alHs
3HAHUHU. DIE€MEHTEBI

31 . 1
kKoMOuHaTOpukH. CirydaiiHbIe
BEJIMYMHBI U PacTIpeICTICHUS
O0001enue, cUCTEMaTH3aLH

32 3HaHui. Ciy4aiiHble BEJINYMHbBI U 1
pacripeneneHus

33 HroroBast kKoHTpObHas paboTa 1

14 O0001enne, cHCTEMaTH3aLH 1
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NMPOBEPSIEMOr0 =
00pa30BaTeJILHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs
pe3yJbTarTa
5 BeposiTHOCTB U cTaTHCTHKA
YutaTth MHGOPMAIIHIO, IPEICTABIICHHYIO B TA0IMIaX, HA JUArpaMMax,
5.1 MPEACTABIATh JIaHHbIE B BHJAE TaOJMI, CTPOUTH JAHArpaMMbl
(cTonbukoBbIe (CTOMOUATHIC) M KPYTOBBIE) [0 MaCCHBAaM 3HAYCHHM
55 OnuceiBaTh W HWHTEPIPETUPOBATH PEAJIbHBIE YHCIOBBIE JaHHBIE,
MPEJICTABJICHHBIE B TA0IMIIAX, HA JUarpaMmax, rpadukax
Hcnons3oBath TUTSE OIHMCAaHUI AHHBIX CTATUCTUYECKUE
5.3 XapaKTEPUCTHKU: CPeIHEe apu(MeTHUECKOe, MeIuaHa, HauOoJIbIIee 1
HaWMEHbIIIEE 3HAUCHHUsI, pa3Max
Nwmets npeacraBiaeHue o cayvyailHOM U3BMEHUYUBOCTH Ha MIpUMEpPax LEH,
5.4 (GU3MYECKUX  BEJIIMYMH, aHTPONMOMETPUYECKHX JAHHBIX, HWMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble mpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
NpoBepsIeMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT0 00111ero 00pa3oBaHUA
pe3yjabTara
5 BeposATHOCT M cTaTHCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HH(OPMAIHIO, MPEACTABICHHYIO B
5.1 BHJIe TAONHWIl, AWarpamM, TrpaduKoB, MPEACTABIATH JaHHBIE B BHUIC
TaOJM1Ll, AUarpamMmm, rpaguKoB
OnucelBaTh JaHHBIE C IIOMOIIBKD CTATUCTHYECKUX IIOKa3aTelIeH:
5.2 CpeIHUX 3HAYEHUH U Mep pacceuBaHus (pa3Max, JIuUCHepcus |
CTaHJApTHOE OTKJIOHEHHE)
53 HaxomguTh 4acTOTHI YMCIOBBIX 3HAYEHHMI M YacTOTHI COOBITHIi, B TON




YHUCJIE 110 Pe3yJIbTaTaM U3MEPEHHUI 1 HaOII0IeHU

HaXOI[I/ITB BEPOATHOCTHU CﬂyqaﬁHBIX COOBITUH B OIIbITaX, 3Hasd

54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMHU COOBITUSIMU
ss Ucnonp3oBate  rpaduueckue  MOJENU:  JCPEBO  CIY4aiHOTO
' 9KCIIEPUMEHTA, IMarpaMMbl Dilliepa, YucioBas npsmas
OnepupoBaTh NOHATUAMU: MHOYKECTBO, IOJMHOKECTBO; BBIIOJIHAThH
s6 omepanyy  HaJ  MHOXECTBaMHU:  OOBEAMHEHUE, I[epeceueHue,
' JIOTIOJIHEHUE; IEPEUHUCIIAT YJIEMEHTHl MHOKECTB, IIPUMEHATh CBOMCTBA
MHOXECTB
Hcnons3oBaTh rpaduueckoe MpeacTaBICHHE MHOXECTB W CBs3el
5.7 MEX/1y HUMHM JUIsl ONMCAHMsI IPOLIECCOB U SBJICHUH, B TOM YHCIIE MTPU
pEIIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U KYypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
NpoBepsIeMoOro .
00pa30oBaTeILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsd
pe3yJabTara
5 BeposTHOCTB M cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(OpPMALMIO, MPEACTABICHHYIO B
5.1 pa3IMyYHBIX HCTOYHUKAX B BUJE TaOMUL, AMarpaMM, TIpauKoB,
MIPEJICTaBIIATh JaHHbIC B BUJE TaONHUII, AUarpaMM, TpadhuKoB
55 Pemrate 3amaun opraHM30BaHHBIM IepeOOPOM BapUAHTOB, a TAKKE C
' WCTIOJIb30BaHUEM KOMOWHATOPHBIX TPABUII U METOJIOB
Hcnonp3oBaTh  onucaTreiabHble XapaKTEPUCTHKU JJII  MAacCUBOB
53 YHUCJIOBBIX JAHHBIX, B TOM 4YHCJIE€ CpEJAHHE 3HAUYEHUS U Mepbl
paccenBaHus
54 Haxomuth 4acToThl 3HaUY€HUH U YAaCTOTHI COOBITUS, B TOM YHCIIE
' MOJIB3YSICh Pe3yIbTaTaMH MPOBEAEHHBIX U3MEPEHUH 1 HAOIIOAeHU I
HaxonuTth BEpOSATHOCTH CIIyYaHBIX COOBITHI B M3yYCHHBIX OIBITaX, B
5.5 TOM 4YHMCJIE B ONbITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU

CO6BITI/I}IMI/I, B CCpUIX HUCIBITAaHUN [0 NepBOro ycriexa, B CCpUAX




ucneITaHui bepryiu

HNmers mpencraBieHUe O CIIy4ailHOM BEIMYMHE W O PaACHpPEACIICHUH

5.6

BEpPOSITHOCTEH

HNwmets mpezacraBieHue O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUE
5.7 3aKOHOMEPHOCTH B CIIy4alHOM HM3MEHUYHMBOCTM WU O POJIM 3aKOHA

OOJIBLINX YKCEI B IPUPOJIE U 00IIIeCTBE




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTucTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHII, JUarpamMmm, rpadukoB. 3arojiHeHue
TaOJIMIl, YTEHHE W TMOCTPOEHHE auarpamm (CTOTOMKOBBIX (CTOIOYATHIX) U
5.1 KpyroBbix). UreHue TpaduKOB peallbHBIX MporeccoB. V3BneueHue
UHPOPMALIMU W3 JMarpaMM M TaOJHIl, MCIOJb30BAaHUE M HHTEPIPETALUSI
JTAHHBIX
OrnucatenpHasi CTaTUCTUKA: CpeqHee apupMETHUecKoe, MeauaHa, pa3max,
5.2 HanOoJIbIIIee ¥ HAaUMEHbIIIee 3HAYeHUsT Habopa YMCIOBBIX AaHHBIX. [IprMepsl
CIIy4ailHOM U3MEHYUBOCTH
CrnyuyaliHpli 3KCHEPHUMEHT (OMBIT) W cilydailHoe coObiTHe. BeposTHOCTh U
53 yacToTa. Poib MalloBEpOSATHBIX M MPAKTHUECKU JOCTOBEPHBIX COOBITUI B
npupoze U B oOmecTBe. MoHeTa U UrpajibHasl KOCTh B TEOPUH BEPOSTHOCTEH
I'pad, Bepumna, pebpo. Crenenp BepuminHbl. Yucino pédbep u cymmapHas
54 creneHb BepinH. [Ipencrasienue o cBsizHoctu rpada. Llenu u muknsl. [lytu
' B Trpadax. OO0xom rpada (viziepoB myth). IlpencraBnenme 00
opueHTHpoBaHHOM Tpade. Pemenue 3agad ¢ moMoIbio rpados
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBieHne JaHHBIX B BHUJIE TaOIUII, qUarpamm, rpaduxkos
- MHOXKECTBO, 2JIEMEHT MHOXECTBa, IOJAMHOXecTBO. Omnepanuu  Haj
' MHO>KECTBaMU: 00bEINHEHHUE, IEPECEUEHUE, TOTIOTHEHNE
53 CBolicTBa onepaluii HaJl MHOXKECTBaAMU: MEPEMECTUTEILHOE, COYETATEIbHOE,
. pacnpenenuTenbHOe, BKIIOYEHUS
54 Hcnons3oBanue Trpaduyeckoro MpeACTaBICHUS MHOECTB IS OINUCAHUS

PCAIBHBIX IPOUCCCOB U SIBJ'IeHI/II\/’I, IIpu pCUICHUH 3aaa4.




W3mepenne paccenBaHus AaHHBIX. Jlucmepcus U CTaHAApTHOE OTKIOHEHHE

> YHCIIOBBIX HA0OPOB. J{narpaMma pacceMBaHus
DneMeHTapHbIe COOBITHS CIIy4aHOTO ombita. Ciy4aiflHble COOBITHSI.
s6 BepositHocTH cOObITHH. ONBITBI ¢ PABHOBO3MOXHBIMHM 3JIEMEHTapHBIMU
' coobitusiMu.  CryuaitHeiii  BeIOOp. CBsi3p MEXIY MAJIOBEPOSITHBIMH U
NPaKTUYECKU JOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAyKe
[JepeBo. CBoiicTBa JEpEeBbEB: EOUMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
5.7 BUCSTYEH BEPIIMHBI, CBSA3b MEXKIY YHCIIOM BEPIIUH U YrciaoM pédep. [IpaBuio
yMHOXeHus. Penienne 3a1a4 ¢ noMolsio rpagos
[IporuBomonoxubie coObiTHsA. [[uarpamma Ditnepa. OObenuHeHHEe U
5.8 nepeceueHre coObiTuil. HecoBmecTHble coObITHS. DOpMysa CIIOXEHUS
BEPOSITHOCTEN
59 VYcnoBHas BepossTHOCTb. [IpaBuino ymHoxkeHus. He3aBucrumble cOOBITHS
[IpencraBineHne »sKcnepuMeHTa B BUAE JepeBa. Pemenue 3agad  Ha
5.10 HaXO0XJIEHUE BEPOATHOCTEN C MOMOILBIO JEPEBA CIIy4aliHOIO SKCIIEPUMEHTA,
nuarpamm Diiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUSA
5 BepositHOCTB M cTaTHCTHKA
[IpencraBneHue AaHHBIX B BUJE TAaOJIMII, AUAarpaMm, rpaMKoB, HHTEPIpETaLUs
5.1 JTaHHBIX. UTeHHe M TOCTpOEHHE TaOiull, Auarpamm, rpadukoB Mo peasbHbIM
JTAaHHBIM
5.2 [TepectanoBku u (hakTopuan
53 CoueraHus U YNCIIO COYETAHUM
54 Tpeyronsuuk [lackans. Perenue 3a1a4 ¢ UCMoiIb30BaHHEM KOMOUHATOPUKHU
ss I'eomeTrpuueckass BeposTHOCTh. CilydallHbI BBIOOpP TOYKHM M3 (QUIYpbl Ha
' IUIOCKOCTH, U3 OTpe3Ka U U3 IyTU OKPY>KHOCTH
5.6 Hcneitanue. Yenex u Heynada. Cepust HCIIBITAaHUI 10 IEPBOTO ycIexa
57 Cepust ucneiTannii bepaymim. BeposTHOCTH COOBITHIA B CEpUM HMCTIBITAHUN
' bepuymn
5.8 CrnyuaiiHast BEIMYMHA U PACIIPENETIEHUE BEPOSITHOCTEN




5.9

Martematuueckoe oxugaHue U aucrnepcus. llpuMepsl MaTeMaTH4eCKOIro

OXKHUJAHUSA KaK TCOPCTUUYCCKOIo CPpCAHCTO 3HAYCHUS BCIIMYUHBL

5.10

MaremaTuyeckoe OXUJAHHE W JHUCHEPCUS CIIYyYalHOW BEJIIMYHMHBI «YHUCIIO

YCIIEXOB B CEpUM UCTIbITaHUN bepryimy

5.11

ITonstre o 3akoHe OOMBIIMX YHCEN. I/ISMCPCHI/IG BepOHTHOCTeﬁ C IIOMOIIBIO

gacToT. Poib 1 3HaueHNE 3aK0HA OOJBIINX YHUCEN B MPUPOC U OOIIECTBE




IMPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOH OBPA3OBATEJILHON
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBaHNUS K PeJIMETHBIM Pe3yJbTaTAM OCBOCHUS
NPOBEPsEMOr0  OCHOBHOI 00pa30BaTeJIbHON POrpaMMbl OCHOBHOI'O 0011Iero
TpeOoBaHus o0pasoBanus Ha ocHoBe PI'OC

YMeHune onepupoBaTh MOHATUSMU: MHOXKECTBO, IOJMHOKECTBO, ONIEPALIUI
HaJl MHOXKECTBaMU; YMEHHE OTIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
1 JIepeBO, LHMKJ, NPUMEHATh MX IIPU PEIIECHUU 3a]ad; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe TMpEACTAaBICHHE MHOXECTB JUIsl OINUCAHUS  PEabHBIX
NPOIIECCOB U SIBJICHUH, IPU PELICHNUH 33/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB

YMeHue OncepupoBaTb IIOHATHAMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUC paciio3HaBaThb HCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUS, IIPUBOAWUTL IPHUMCPbI KW  KOHTPIPUMCPLI, CTPOUTH
BbICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMenue onepupoBaTh MNOHATHSIMHU: HATypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCJO, ACIUMOCTh HATypaJbHBIX YHCEN, IPU3HAKU JEIUMOCTH
[[EJI0€ YHUCIIO, MOAYJb YHCIa, OOBIKHOBEHHas IpoOb U JAecATUYHAs IpoOb,
CTaHJApTHBIA BUJ YKCIA, PAlMOHAIBHOE YHMCIIO, MPPAlMOHAIBHOE YHCIIO,
apuMeTUyecKuil KBaJpaTHBIM KOPEHb, YMEHHUE BBIMIOJNHATH JIEHCTBUS C

YucCiiaMi, CpaBHUBATb M YIOPAAOYMBATH YUCIA, ONPCACTABJIATH 4YHCJIA Ha
KOOPJIMHATHOM NPSAMOW, OKPYIVIATh YUCIA; YMEHHME JelaTh NPUKUIKY U

OLICHKY pe3yJibTaTa BEIYMCIICHUN

VYMeHue onepupoBaTh IOHATUSAMHU: CTENEHb C LENbIM I0Ka3aTelleM,
apudMeTHYECKUI KBaIpaTHBIH KOpPEHb, MHOTOWJIEH, anredbpanyeckas 1poosb,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOW CTEHEHH OOoJblle

4 €MHUIIBI; YMEHHE BBINOJHATh pacué€rel 1o (opmynam, mpeodpazoBaHUsS
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAXKEHUH M BBIPAKEHUH C KOPHSIMH,
pa3oKeHNe MHOTOYJIEHA HA MHOKHTEIIH, B TOM YHUCJIE C UCIIOJIb30BAHUEM
(dbopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPABHEHUE C
OJIHOM NIEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C INEPEMEHHOMU
yMEHHE pellaTh JIMHEHHble W KBaJpaTHblE ypaBHEHUs, JpOOHO-
palMOHAJIbHBIE YPABHEHUS C OJHON MEPEMEHHOM, CUCTEMBI ABYX JIMNHEHHBIX

5 yYpaBHEHMH, IMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U IPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pelIeHUH 3a7a4 U3 APYIUX HNPEeAMETOB M IPAKTHUYECKUX 3a]ad; YMEHHE
UCIIOJIB30BaTh KOOPAMHATHYIO NPSIMYH0 M KOOPAMHATHYIO ILIOCKOCTb IS
M300pakKeHUsI pellIeHn ypaBHEHU, HEPaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIHUH, HYITU

(GYHKLIUU, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMA,




yObIBaHUSI, HaumOOJbIIee W HaWMEHbIIEe 3HAYCHHUS (YHKIMH, yMEHHE
ONEpPHPOBATh TOHATHAMHU: TIpsAMas MPONOPIHOHAIBLHOCTh, JIMHEWHAs
byHKIUMsA, KBaapaTHyHas (QyHKIUS, oOpaTHas NPONOPLIHUOHATBHOCTD,
napabosa, runepboia; yMeHHe CTpPOUTh Tpaduku (YyHKIHHA, UCIIOTH30BaATh
rpadUKu JUIS ONPEEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHuss 3ajad W3 JAPYTUX YYEeOHBIX MPEIMETOB U PEATbHON JKU3HU;
YMEHHE BBIPaKaTh GOpMYJIaMy 3aBUCUMOCTH MEXTy BEITMUYUHAMU

YMeHne onepupoBaTh MOHITUSIMHU: ITOCIIEI0BATEILHOCTD, apudMeTndecKas
U TeoMeTpuuYecKass [MPOrpeccud; YMEHHME MCIOJb30BaTh CBOWCTBA
Moce0BaTeNbHOCTEN, (HOPMYNBI CyMMBI M OOILEro ujeHa MpH peleHUuu
3agad, B TOM YHUCIE 3aa4 M3 JPYTruX Y4eOHBIX MPEIMETOB U pealbHOU
YKU3HU

VYMeHue pemath 3a1a4i pa3HbIX THIIOB (B TOM YMCJIE HAa MPOLEHTHI, O U
4acTH, JABWXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb MOKYIOK M YCIYyI
HAJIOTH, 3aJayd M3 00JacTh YNpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHHE COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA K
CUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIENOBATh IIOJIyYeHHOE pEIICHUE U
OLICHUBATH MIPaB/I0N0I00HOCTH MOJYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATHIMHU: (PUrypa, TOYKA, OTPE30K, MpsMasi, JIyd
JOMaHasi, Yroj, MHOTOYI'OJbHHUK, TPEYrOJbHHUK, pPaBHOOCAPCHHBIH U
PaBHOCTOPOHHHM TPEYTOJIBHHUKH, MPSIMOYTOJBHBIA TPEYrOJbHUK, MEIUaHa,
ouccexTpuca u BBICOTA TPEYTOJIbHUKA, YEeTBHIPEXYTOJIBHUK,
napajuieJIorpaMm, poMO, IPSMOYTOIBHHK, KBAAPAT, TPAICIHS; OKPY>KHOCTD,

KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (DUTYpaMU; YMEHHUE

pemats 3a7add, B TOM YHCIE M3 MOBCEAHEBHOW >KM3HM, Ha HAXOXKJICHUE
TEOMETPUUYECKUX BEIUYMH C MPUMEHEHHEM HW3YyYEHHBIX CBOWCTB GUTYp U
(dakToB

10

11

YMeHne omnepupoBaTh IMOHATHAMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTroJbHUKOB; MapPAJJICIbHOCTh U MEPHEHAUKYJISIPHOCTh NMPSAMBIX, IO
MEXYy OPSIMBIMHU, IEPICHIUKYJIISP, HAKIIOHHAS, TPOEKLus, mojodue Guryp,
HOJOOHBIE TPEYTOJIbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh PABEHCTBO, CHMMETPUIO M mojodue ¢uryp,
HapajieNbHOCTh U NEPIEHANKYIIPHOCTD MPSIMBIX B OKPYIKAIOIEM MHUpE

YMeHune onepupoBaTh MOHATHSMU: UIMHA, PACCTOSHHE, yroi (BeTWdrHa
yIia, CHHYC U KOCUHYC yTJia TPeyroJbHHUKA), IJIOIa/lb; YMEHHE OIICHUBATh
pa3Mepbl IPEeIMETOB U OOBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHHUE TPUMEHSATh
(dbopMyIbI IEpUMETpa U IIOMAAN MHOTOYTOJILHUKOB, ITUHBI OKPYKHOCTH H
WIoMaaM Kpyra, oObeMa NpPSIMOYTOJBHOTO MapajuleNienuneia; yMEHUe
MIPUMEHSTH NTPU3HAKU PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrosbHUKa, Teopemy [ludaropa, TpUTOHOMETPHUECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS] JUTUH, PACCTOSHUH, TUIOIIAIEH

1

12

Ymenue  u3zo0paxkaTb  IMockue  GUIypel W UX  KOMOWHAIMH,
NPOCTPAHCTBEHHBIE ~ (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCaHHIO

13

YMeHne onepupoBaTh MOHATHSMHU: MPSIMOYTOJIbHASI CHCTEMa KOOPJMHAT;
KOOpPJIMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCJIO, CKAJIAPHOE IMPOU3BEJCHUE BEKTOPOB;, YMEHHE HCIOJIb30BATh
BEKTOPBI M KOOPAUHATHI JUIsl PEICTABICHUS JaHHBIX U PEILICHUS 3a/1a4, B
TOM YHCJIE U3 JPYTUX YYEOHBIX IPEIMETOB U PEabHOM KUZHU

14

YMeHue onepupoBaTh MOHATHAMU: CTOJIOMKOBBIE U KPYTOBBIE AHArpaMMBbl,
TaOIHIIbI, cpeaHee apuMeTHIECKOe, MeIaHa, HanOoIbllee U HauMEHbIlee
3HAa4YeHHs,  pa3Max  YHCIOBOrO  Habopa, YyMEHUE  W3BIEKATh,
MHTEPIPETUPOBATH U MTPe0Opa30BhIBaTh MHPOPMALINIO, TIPEICTABICHHYIO B
TaOJIMIIaX W Ha JuarpaMMax, OTPa)<arollyl0 CBOWCTBA U XapaKTEPUCTHKHU
pEAIbHBIX NPOLECCOB U SBJICHUN; YMEHHE paclo3HaBaThb W3MCHYMBBIE
BEJIMYMHBI B OKPYKAIOLIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSMU: CIy4YallHBIM ONBIT  (CIIydailHBIHA
OKCIEPUMEHT),  3JEMEHTApHOE  COObITHE  (JIEMEHTapHbIl  HCXO.)
CIIy4aifHOTO OIBITa, CIydyallHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHUE
HAaXOAWTh  BEPOSTHOCTH  CIy4YallHBIX  COOBITUH B ONBITax  C
PaBHOBO3MOXHBIMU DJIEMEHTAPHBIMHU COOBITUSMHU; YMEHUE pellaTh 3aJauyd
METOJIOM OpPTraHH30BAaHHOTO Tepedopa U C HUCIMOJIB30BaHHWEM MIpaBHIIA
YMHOXKEHUS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
ABJICHUH, MMOHUMATh POJIb MPAKTUUYECKHU JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHH B OKpYXKaloIleM MHUPE U B JKU3HM;, 3HAKOMCTBO C IOHSITHEM
HE3aBUCHUMBIX COOBITHIN; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCE U €ro
POJIBIO B MAaCCOBBIX SIBJIEHUAX

16

YMeHnue BbIOUpaTh NOIXOJAIMNA N3YUEHHBIN METOA JUIsl pEIICHUs 3ajauH,

IIPUBOJNTH NPHUMEPBl MATEMaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HM, PAacIO3HABaTh IPOSBICHHE 3aKOHOB MATEMATHKH B HCKYCCTBE,
ONMCBIBaTh OTJEJIbHBIE BBIJAIOIINECS PE3YJbTATHI, ITOJYYEHHBIE B XOJE
pa3BUTHS MAaTEMaTUKHM KAK HAYKH, NPUBOAUTH IPUMEPHI MATEMaTHYECKUX

OTKpBITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUHN



INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D

1O MATEMATUKE
Kon IIpoBepsieMblii 3J1eMeHT COAeP:KAHUS
1 Hucna u BBIYUCIIEHUSA
1.1 Harypanbsble u nienblie uncna. [Ipu3Haku 1eIMMOCTH LENbIX YACEeT
12 OOBIKHOBEHHBIE U JIECATHYHBIE IPOOHU, MPOIEHTHI, OECKOHEYHBIE MEPUOTUUYECKUE
apoOu
1.3 Panmonaneueie yncna. ApudmMernieckie onepaluu ¢ paioHaIbHbIMU YHCTIaMU
1.4 JleiicTBuTenbHBIC Yrcia. ApUPMETHIESCKHIE OTICPAIliH C IEHCTBUTECIILHBIME YUCIIAMU
L5 [Ipubnu>xE€HHbIE BEIYUCIEHUS, TTpaBUila OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa
' BBIYKMCIIEHU
2 AnreOpandeckre BEIPOKCHHS
2.1 BbykBeHHbIE BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)
27 Crenens ¢ nenbiM nokazateneM. CTeneHs ¢ paloHaibHbIM Noka3aTeneM. CBOHCTBa
' CTeTeHH
2.3 MHorowieHb
2.4 Anrebpandeckas 1po0b
)5 Apudmernuecknuii KOpeHb HaTypalbHOU creneHd. JleiicTBus ¢ apupmMeTHyecKUMHU
’ KOPHSIMH HaTypalbHON CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lenble 1 1poOGHO-panoOHaNbHbIE ypaBHeHHUS. CHCTEMBI U COBOKYITHOCTH ypaBHEHUHN
39 Lensie u apoOHO-palMOHaNbHBIE HepaBeHCTBa. CHCTEMBI W COBOKYITHOCTH
’ HEPABEHCTB
33 Pemtenune TekcTOBBIX 3a/1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS TIOCTIEI0BATENBHOCTEH
4.2 Apudmerrueckas u reomeTprudeckas nporpeccuu. @opmyiia CI0KHbBIX TPOLEHTOB
5 OyHKIMHU
Oyukuus, cnocoosl 3aganus pynkuuu. I'paduk dynkiuu. O6nacTs onpeaeneHus u
51 MHO>KeCTBO 3HaueHui ¢pyHkiuu. Hynu ¢ynkiuu. [IpoMexyTKu 3HAKOMOCTOSIHCTBA.
o [IpoMexyTku MOHOTOHHOCTH (yHKIMHA. MakCUMyMbl U MHUHUMYMBI (YHKITUH.
HauOonpiiee 1 HauMeHblee 3HaYeHNE PYHKIMU HAa TIPOMEKYTKE
6 Koopaunatsel Ha psAMOii U MIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbl KOOPAMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuyeckue GUrypsl 1 UX CBOWCTBA
7.2 TpeyroapHuK




7.3

MHOroyronbHuKu

7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenne reomeTpudecKux BeJINYuH
7.6 BexTops! Ha miiockocTu
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OrnucarenbHasl CTaATUCTUKA
8.2 BepositHoCcTh
8.3 KombunaTtopuka
8.4 MHokecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

* Maremartuka. BeposaTHOCTh U cTaTUCTUKA: 7 - 9-€ Ki1acChl: 0a30BbIN YPOBEHB:
yueOHuK: B 2 yacTsax; 1-oe uznanue Boicorkwmii 1.P., Amenxo 1.B.; mon
penakuueit Amenko U.B. Axunonepnoe o6mectBo «M3naTenbcTBo

«IIpocsemienue»

METOJUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

HNUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41

		2025-09-11T12:19:51+0300




