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IHHOACHUTEJIBHAS 3AIIMCKA

B coBpemenHOM 1IM(POBOM MHUpE BEPOSTHOCTH M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUUMOCTb, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK
U UX POJIU B 00pa30BaHHUH, HEOOXOAMMOM KaXXKIOMY 4elloBeKy. Bo3pacraeT uncio
npodeccuii, Mpu OBJIAIEHUN KOTOPBIMU TpeOyeTcst Xopoias 0a3oBasi MOATOTOBKA
B 00JacTH BEPOSTHOCTH W CTAaTUCTUKU, Takas TMOATOTOBKAa BaXHa IS
IPOAOHKEHHUST 00pa30BaHUsI U JIJIsl YCIIEUTHOM MpodheCcCHOHANBHOM Kapbephl.

Kaxxapiit yenoBek MOCTOSHHO MPUHUMAET PEUICHUS! HA OCHOBE UMEIOLUXCS Y
HEro JaHHBIX. A JUI1 000CHOBAHHOTO MPUHSATHS PEUICHUS B YCIOBUAX HEJOCTATKa
M n30bITKa WH(pOpMAI HEOOXOUMO B TOM YHCJE XOPOIIO ChOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILICHHUE.

NMeHHO mMOo3TOMY OCTpO BCTajla HEOOXOAMMOCTh ChOPMUPOBATH Y
oOyuaronmxcs GyHKIIMOHAIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYIO B c€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBISIIOIICH  yMEHUE  BOCHPUHMMATh M KPUTHUYECKHU
aHAJIM3UPOBATh MHPOPMAIIUIO, TPEICTABICHHYIO B PAa3IUYHBIX (opMax, MOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTMX peajbHBbIX IPOLECCOB U 3aBUCUMOCTEH,
IPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMHU MPUHIIUTIAMU cOOpa, aHAIu3a U
NpPEJCTABJICHUSI JAAHHBIX U3 PA3IUYHBIX cdep KU3HM oOllecTBa U TOCyIapCTBa
npuoOIIaeT oO0yyarolmuxcsi K OOIIEeCTBEHHbIM HHTepecaM. HM3ydeHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHMU3alliu Tepedopa W mojacuéra yucia
BapHAHTOB, B TOM YHUCJIC B IPUKJIAIHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAMHU TEOPHUH
rpadoB co31aéT MaTeMaTudecKuil GyHIaMeHT At GOPMUPOBAHUS KOMIIETCHIIUN B
obnactu uHPOpMaTUKH U TUGPOBBIX TexHoMorui. [Ipu M3ydeHUn CTaTUCTUKH U
BEPOSTHOCTH OO0OTalaloTcsd MPEACTABICHHUS OOYYalOlUXCS O COBPEMEHHOM
KapTHHE MHpa M METOAAaX €ro HccieloBaHus, (POPMHUPYETCS MOHHUMAaHHE POJIH
CTaTUCTUKU KaK UCTOYHUKA COLUAIBLHO 3HAYUMOM MH(OPMAIINHU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT O MBIIIJICHUS.

B cooTBeTcTBHM ¢ JaHHBIMHU IENSMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKa» OCHOBHOTO OOIIEro 00pa3oBaHMs BbIIEICHBI
CIIEAYIOIUE CONepKaTelbHO-MeToanueckue IuHuu: «llpeacraBienne MaHHBIX H
onucaTenbHasi CTAaTUCTUKa», «BeposTHOCTB», «DIEeMEHTBHl KOMOWHATOPUKW,
«BBenenue B Teopuio rpagoBy.

Conepxanue nmuann «lIpeacraBienne NaHHBIX U ONMUCATENbHAS CTATUCTUKAY
CIIY’)KMUT OCHOBOW JUisi (pOPMHUPOBAHHUSI HABBIKOB pabOThl ¢ WHMOpMarmeit: or
YTeHUsT W UHTEpHpeTanuy HHPOpPMAIMK, NPEJACTaBIEHHOW B TaOiuiax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TpPEACTaBICHUS W aHajdu3a JaHHBIX C
UCTOJIb30BAaHUEM CTAaTHUCTUYECKUX XapaKTEPUCTUK CPEIHUX M PacCEHBAHMSL.
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PabGotas ¢ manHbIMH, OOydarolIMecs y4arcs CUMUTHIBATh W HHTEPIPETUPOBATH
JAHHbIE, BBIABUTaTh, apryMEHTHUPOBATh U KPUTUKOBATh IPOCTEUIINE TUIIOTE3HI,
pPa3MBIILIATh HaJ (haKTOpaMH, BbI3BIBAIOIIUMHU H3MEHUYMBOCTh, U OIIEHUBATh MX
BIIMSIHME HA PACCMAaTPUBAEMbI€ BEJIMUUHBI U MTPOLECCHI.

NHTYyNTUBHOE MPEACTABICHUE O CIy4allHOWM W3MEHYHMBOCTH, HCCIENOBAHUE
3aKOHOMEPHOCTEM M TEHJACHUHUM CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM IS
VU3YyUYECHUSI TEOPUU BEPOATHOCTEH. bOJbIIOE 3HAYEHHE HUMEIOT IPAKTUYECKUE
3a/1aHusl, B YACTHOCTH OMBITHI C KJIIACCHYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCSA KaKk Mepa MPaBAONOa00Us CIy4aiHOTO
coObrtus. Ilpm wu3yueHun y4yeOHOro Kypca oOydarolmuecs 3HAKOMSTCS C
MNPOCTEUIIMMUA  METOJAMHU  BBIYMCICHHSI  BEPOSTHOCTEM B CIy4YaWHBIX
JKCIIEPUMEHTAX c PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU HCXOJaMHU,
BEPOSTHOCTHBIMHU 3aKOHAMM, MO3BOJISIIOIIMMH CTaBUTh U PEIIaTh OOJee CIOKHBIC
3ajauyu. B ydeOHBI Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAlOIIMXCS C
MHO>KECTBAMU M OCHOBHBIMH ONEpAlUsIMHU HAJ MHOKECTBAMH, PaCCMaTPUBAIOTCS
IIPUMEPBI IPUMEHEHHUS Ul PELICHUs 3a]1ad, a TAKXKE WUCIIOJIb30BaHUs B APYIUX
MaTeMaTUYECKUX Kypcax U yueOHBIX IIpeaMeTax.

B 7-9 xmaccax u3yuaercsi yueOHBIM Kypc «BeposSTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BXOAAT pasnensl: «lIpencraBneHne [MaHHBIX H  ONHKCATENIbHAS
CTaTUCTHKa», «BeposSTHOCTh», «IJIeMEHTh KOMOWHATOpuKN», «BBegeHue B
TEOpHI0 TpadoB.

Ha usydyenue yuebHoro kypca «BeposiTHOCTh U cTaTUCTUKA» oTBOAUTCs 102
yaca: B 7 kiacce — 34 4gaca (1 gac B Henemo), B 8 kimacce — 34 yaca (1 yac B
Hegeno), B 9 kiacce — 34 gaca (1 yac B Heeno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBiieHrne JaHHBIX B BUAE TaOIUL, AUarpamm, rpadukoB. 3anoiHEHUE
TaOJIUIl, YTEHHE U TIOCTPOCHHE JuarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) W
KpyroBbiX). UTeHue rpauKkoB peanbHbIX MpoleccoB. M3Biaeduenre nHpopmanuu us3
JUarpaMM U TaOJIMIL, UCTIOJIb30BAHUE U MHTEpPIIpETaIUs JaHHBIX.

OmnwucarenbHass CTaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HauOoJblIee W HAaWMEHbIlIee 3HAYEHUsT Habopa YUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM MU3MEHYHUBOCTH.

CnydaiiHbpIil 3KCIEpUMEHT (OIBIT) M CllydaiiHoe coObiTHe. BeposaTHOCTh M
yacToTa. Pojb MaJIOBEpPOSATHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHI B MPUPOIE
u B obmiectBe. MoHeTa 1 UrpajgbHasi KOCTb B TCOPHUH BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. CreneHb BepmimHbl. Yucino pédbep u cymmapHas
creneHb BepunH. [IpeacraBienne o cBs3HocTu rpada. Llenn u mukisl. [lytu B
rpadax. O6xox rpada (siinepoB myth). IlpencraBienue 006 OpUEHTHPOBAHHOM
rpage. Pemenue 3a1ay ¢ noMoniso rpados.

8 KUIIACC

[IpencraBneHue NaHHBIX B BUJIE TaOUII, TUarpamM, rpad)uKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXKecTBO. Onepauuu Haf
MHOXECTBaMH: OOBEIUHEHHE, TepecedeHue, aornonHeHue. CBOWMCTBa omnepanuii
HAJT MHOXKECTBAMHU: TMEPEMECTUTEIBHOE, COUYETATEIbHOE, PpaCIpEeeIUTEIBHOE,
BKIItOUeHUsI. Vcrionb3oBaHue TpaduyecKoro TMPEACTABICHUS MHOXECTB IS
OMUCaHUS peajbHbIX MPOIIECCOB U SIBJICHUM, IPU PEIICHUHN 3aa4.

N3mepenue paccenBaHus NaHHBIX. Jlucriepcus U CTaHIApTHOE OTKJIOHEHUE
YUCJIOBBIX Ha0OpOB. /luarpaMma paccermBaHUsI.

DnemMeHTapHble COOBITHS  ciydaiiHOro ombiTa. CioydailHbIE COOBITHA.
BepositHoct  coObITHiA.  ONBITEI ¢ PaBHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU
coObrTusiMu. CiryyaiiHbiil BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSMU B MPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa [€pEBbEB: E€AUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSIYCH BEPIIMHBI, CBS3b MEXKIY YUCIOM BEpIIMH M uuciom pedep. IlpaBuio
yMHOXeHUs. Pemenue 3a1a4y ¢ moMorisbio rpados.

[IportuBomnonoxueie coObiTusi. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHue coObiTuil. HecoBmecTtHbie  coObiTusa. Dopmyna  ciaoxeHus
BEPOATHOCTEN. Y CIIOBHasg BEpOATHOCTh. [IpaBuno ymHOxenus. HesaBucumblie
coObiTus. llpencraBieHue skcnepuMeHTa B BuUIe jAepeBa. PemieHue 3amad Ha



HaXO0XKIACHUC BGpOﬂTHOCTeﬁ C IIOMOIIBKO OCpPCBa CHY‘I&ﬁHOFO OKCIICPUMCHTA,

nurarpamm Disepa.
9 KJIACC

[IpenacraBnenue JMaHHBIX B BUJe TaOiul, Jauarpamm, TpadUKoB,
UHTEpIpeTaIus JaHHbIX. YTeHHe U mocTtpoeHue Tabiull, auarpamm, rpadukoB 1o
peanbHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHus M YUCIO coueTaHuil. TpeyroJibHUK
[Nackans. Pemenue 3a1a4 ¢ HCIOIB30BaHUEM KOMOMHATOPHKHU.

['eomerpuueckas BeposITHOCTh. CiiydaliHbId BBIOOpP TOYKU M3 (UTYpHI Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

Hcnpertanne. Yenex m Heymada. Cepusi UCIHBITaHUA [0 MEPBOrO YCIeEXa.
Cepust ucnbiTanuii bepHymin. BeposTHocTH CcOOBITUM B CEepUU  HMCHBITAaHUN
beprymnm.

CnydaitHasi BEIMUMHA U PACHpPENEIICHUE BEPOSATHOCTEW. MaremaTuueckoe
oXujgaHnune u aucrnepcus. llpumepbl MaremMaTH4ecKOro  OXHUAAHUS KAk
TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEIMYMHBI. MaremaThueckoe OXUIAHUE U
JNUCIIEPCUSL CIIyYalHOM BEJIIMYMHBI «YHUCIO YCIIEXOB B CEPUM HCIBITAHUU
beprymnm».

[TonsaTe 0 3aKoHE OONBIIMX YHcen. M3MepeHrne BepOsSTHOCTEH C IMOMOIIbIO
4acToT. PoJib 1 3HaueHue 3aKoHa OOJIBIIINX YKCEN B IPUPOJIC U OOIIECTRE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yJbTaTbhl OCBOCHHS NPOrpaMMmbl  y4eOHOro Kypca
«BepoATHOCTh U CTAaTUCTHKA» XapaKTEPU3YIOTCA:

1) naTrpuoTH4Yeckoe BOCIMTAHME:

IIPOSIBJIEHUEM HMHTEpeca K MNPOUNUIOMY M  HACTOSLIEMY POCCUMCKOU
MaTE€MaTUK{, LEHHOCTHbIM  OTHOUIEHHEM K JOCTH)KEHHMAM  POCCUHCKHUX
MAaTEMaTUKOB U POCCHUMCKOM MAaTeMaTHYECKOM IIKOJIBI, K MCIIOJIb30BAHUIO ITHUX
JOCTHKEHUH B IPYTrUX HayKax U MPUKIAIHbIX chepax;

2) rpaskIaHCKOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEN T'pa)KJaHWHA M peajn3alid €ro
opaB, TNPEICTABIEHUEM O MaTeMaTHMYeCKUX OCHOBaX (YyHKLIHOHUPOBAHMS
pa3IMYHbIX CTPYKTYp, SBJICHUI, MpOLENyp T'PaKJaHCKOro o0IiecTBa (HampuMmep,

BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO STUYECKHUX MPOOJIEM, CBSI3aHHBIX
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C MPAaKTUYECKUM IPUMEHEHUEM [OCTUKEHUU HAyKH, OCO3HAHHEM Ba>XHOCTH
MOPAIbHO-3TUYECKUX MPUHITUIIOB B JIEATEIIbHOCTA YYEHOTO;

3) TpyA0BOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE Y4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad
MAaTE€MaTHYECKOW HAIMPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MaTEMaTHYECKOTO
o0pa3oBaHusl Ha TPOTSHKEHUM BCEW JKWM3HM JJIsl YCIEIHOM mpodeccruoHaIbHOM
JESITETbHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIMBUIYAJILHON TpaeKTOpUKM 00pa30BaHUs Y KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTHYecKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBPHOMY ¥  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aj7a4, PEIICHUH, PACCYKICHHUA, YMEHUIO BUJETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTALIUEN B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPE/ICTABJICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSI YEJIOBEKA, MPUPOIBI
oOllecTBa, TMOHMMAaHUEM MAaTeMaTUYECKOW HayKd Kak cdepbl YelI0BEYECKOM
NEATENIbHOCTU, ATANOB €€ pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHUS LUBHIA3ALUU,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKU U MATEMaTHUYECKOW KYJIbTYPOM KakK CpPEICTBOM
MO3HAHHWS MHpA, OBJIAJACHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIEA0BATEIbCKOM
NEATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOPMHUPOBAHME KYJIbTYPbl 310POBbSl H
3MOIMOHATBHOr0 0J1arONMmoJIyqus:

FOTOBHOCTBIO TPHUMEHATh MATEMAaTHYECKUE 3HAHUA B HMHTEpPECax CBOETO
3I0pOBbsl, BEIEGHUS  3J0pPOBOro  oOpa3a KM3HU  (370POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, peErymsapHas Quznyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA pPEQIICKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMTMOKY M TaKOTO K€ MpaBa APYroro 4eIOBeKa;

7) 3K0JIOrn4ecKoe BOCIIUTAHME:

OpHUEHTAlMEN HA NMPUMEHEHUE MATEMATUYECKUX 3HAHUM Ui PEIICHUs 3a1a4
B 00JaCTH COXPAHHOCTU OKpY’Kalolled Cpeibl, IUIAHUPOBAHUS TOCTYIKOB H
OIIEHKM HMX BO3MOYKHBIX MOCJIEICTBUM JJISI OKPYKAIOUIEH CpPeAbl, OCO3HAHHEM
JI00aIbHOTO XapaKTepa SKOJOTMUECKUX TPOOJIeM U MyTel UX peIIeHuUs;

8) amanTanms K M3MEHSIIOUIUMCH YCJIOBHAM CONHAJIbHOM W NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBHUSIX HEOMPENETIEHHOCTH, MOBBILICHUIO
YPOBHS CBOE€H KOMIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIBbHOCTh, B TOM YHUCIIE
YMEHUE YUHUThCA Yy APYrUX JIoeH, mpuoOperarb B COBMECTHOM JIE€SITEIbHOCTH
HOBBIE 3HAHMSI, HABBIKK U KOMIIETEHIIUHU U3 OIbITA JPYTUX;
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HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUN, B TOM YHCIE
(GopMynupoBaTh UJEH, OHATHUS, TUIIOTE3bI 00 0OBEKTAX U SABJIEHUSAX, B TOM YUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaThb JACPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEMW, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBATh
OpUHUMAaeMble pPELIEHUs] U JAEUCTBUSA, (POPMYIMpPOBaThb W OLEHUBATh PUCKU U

nocneACTBUsA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUA

ba3oBrble 1oruyeckue 1eMCTBUA:

e BBIABISITh W XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKK MATEMATHYCCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUM MEXKAYy MOHATUAMU, (QOPMYIUPOBATH
OTIpECIICHUs]  TIOHATHM, YCTaHABJIMBATh  CYIICCTBCHHBIA  MPU3HAK
KJIacCu(UKaIlMU, OCHOBAHUS /I OOOOIEHHS W CpPAaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpPHHHMATh, (OPMYIHpPOBATH MW  TMPeoOpa3OBBIBATH  CYKICHUS:
YTBEpJIUTENbHbIE W OTpULIATEIbHBIC, E€IMHUYHBIC, YaCTHbIE U OOIIHE,
YCIIOBHEIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npotuBopeunsi B (akTaxX, JJAHHBIX, HAONIOACHUSAX U YTBEPKICHHSIX,
npeajiaraTb KPUTEPUH JJIS BBISBJIICHUS 3aKOHOMEPHOCTEH 1 TPOTHBOPCUHIA;

e JIeNaTh BBIBOJABI C HKCIOJIH30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUECHUN 110 aHAJIOTUH;

e pa3buparh MOKA3aTEIHLCTBA MATEMATHUUECKUX YTBEPKIACHUU (TMPSIMBIC M OT
MPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIBHO HECJIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTuyeckuX (akToB, BBICTpAaUBaTh APryMEHTAllUI0, IPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaATh CMOCOO pelieHUus Y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIIEHHUS, BbIOMpPaTh HauMOoOJiee MOAXOMAAIUM ¢ YyU4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciieoBarejbCKue AeiCTBUA:

e HCIIONB30BaTh BOMPOCH KaK HMCCICIOBATEIbCKUN WHCTPYMEHT ITO3HAHMSI,
dbopMyIMpoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUYHE, MpodIemMy,
CaMOCTOSITEJIHO ~ YCTAHABIIMBATh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;



MPOBOAUTH II0 CAMOCTOSTEIBHO COCTABICHHOMY INIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE IO YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTU4YecKoro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEKITY COOOI;
CaMOCTOSITETILHO (POPMYIHMPOBaTH 0OOOIIECHUSI M BBIBOJBI M0 pe3yibTaTam
MPOBEIEHHOTO HAOJIOICHUS, HWCCICIOBAHUS, OIICHHBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB M 0000IICHUI;

MPOrHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOIEcca, a TaKKE BBIIBUTaTh
MIPEITONIOKEHHUS O €70 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmaunmneii:

BBISIBJIATh HEJOCTATOYHOCTh W W30BITOYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOAMMBIX ISl pEeIICHUs 3a]auH;

BbIOMpaTh, aHaIM3UPOBaTh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UH(POPMALIMIO PA3TMYHBIX BUJIOB U (HOPM MpEICTaBICHUS;

BbIOMpaTh (GopMy MpEACTaBICHUA HHPOPMAIMK U HWIUTIOCTPUPOBATH
peuiaeMble 3aJaydl CXEMaMH, JIuarpaMMaMiy, HWHOW Tpapukod H HX
KOMOUWHAITUSIMU,

OLIEHWBATh HAAEKHOCTh HH(POPMALUK MO KPUTEPHSIM, TPEATOKECHHBIM
YUUTENIEM WK CPOPMYIUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI!

BOCIPUHUMATh U (HOPMYJIMPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1eJIIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOI TOUKY 3PEHUS
B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOIy pEeIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOTYYEHHBIA PE3YIbTaT;

B X0JIe 0OCYXKJICHHS 3a/1aBaTh BOIPOCHI MO CYILIECTBY O0CYXJIae€MOU TEMBbI,
mpo0JIeMbl, pelaeMon 3a/1auu, BHICKAa3bIBaTh UJCH, HAICJICHHBIE HA TTOWCK
pEIlIeHUsI, CONOCTABIATb CBOU CYXACHUS C CYXKICHUSMU JIPYTHX
YYaCTHUKOB JHWAJIOTa, OOHAPYKHMBATh PA3JIMYME W CXOJICTBO TMO3UIIUN, B
KOppeKkTHOU popme hopMyarpoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;
MPEJICTABIISATh pE3yNbTaThI peleHus 3a/a4H, AKCIIEPUMEHTA,
WCCIIeIOBAHUS, TTPOEKTA, CAMOCTOSTEIILHO BEIOMPATh (hOpMaT BBICTYIIIICHUS
C Y4€TOM 3a/1a4 MPE3eHTAIMU U OCOOEHHOCTEH ayAuTOPHH;

MMOHUMATh U WCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIYaTbHOM
pabOTHI IPU PEIICHUHN Y4eOHBIX MAaTEMATUUYECKUX 3a]1ay;

MPUHUMATh 11€Jb COBMECTHOM MAESTEebHOCTH, TUIAHUPOBATh OpPTaHU3AINIO
COBMECTHOM pabOThI, pacmpeaensTh BUIbI pabdOT, J0roBapuUBaThCA,
o0cyXaaTh MPOIECC M Pe3yabTaT padOThl, 0000IIAaTh MHCHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpynmnoBbiXx ¢GopMax paboTel (00CyxkaeHusi, OOMeH
MHEHHUSIMHU, MO3TOBBI€ IITYPMBI U JPYTHE), BHIMOIHITH CBOIO YaCTh paOOTHI
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U KOOPAUHHUPOBATbH CBOU JEUCTBUA C JPYrUMHM YICHAMU KOMAaHJBI,
OLICHMBaTh KAayeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHUSI.

PeryasiTuBHbIC YHUBepCcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanmusi:

e CaMOCTOSTENIbHO COCTAaBJATH IUIaH, AJTOPUTM peEUIeHUs 3afaud (WM €ro
4acTh), BBIOMpATh CHOCOO pEUIEHUS ¢ Y4ETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTUPOBaTh U KOPPEKTHPOBATh
BapUaHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(POPMAITIH.

CaMOKOHTPOJIb, IMOUMOHATbHBIH HHTE/JIEKT:

e BJAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa
pELICHHs] MaTEMaTUYECKOM 3a1a4H;

e TMpPEABUACTH TPYAHOCTU, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PEIICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HallICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHMBATh COOTBETCTBHUE PE3yJIbTaTa AEATEIbHOCTU MOCTABJICHHON LENH U
YCIIOBUSAM, OOBSCHATHh MPUYUHBI JIOCTHOKEHHUS WM HEAOCTUKEHUS LIEJH,
HAXOJUTh OIINOKY, aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIbTATBI

K koHmy oOydyenuss B 7 Kjaacce OOydaroIIMHCA TMOMYYUT CIEAYIOIINE
PEIMETHBIE PE3YyJIbTaThI:

Yurare uHOpMaIMIO, MNPEACTaBICHHYIO B TaOiMIaxXx, Ha JuarpaMmmax,
NPEICTaBIATh JaHHblE B BHUAE TaONWI, CTPOUTH AHArpaMMbl (CTOJOMKOBBIE
(cTronb4areie) ¥ KPYroBbI€) IO MAaCCHMBAM 3HAYCHUM.

OnucelBaTh U UHTEPHPETUPOBATH  pealibHbIE  YHCIOBBIE  JaHHbIE,
npe/icTaBlICHHbIE B TaOMUIAX, HAa JUarpaMmax, rpadukax.

Hcnonb3oBaTh JUisi ONMMCAHMS JAHHBIX CTATUCTUYECKHUE XaPAKTEPUCTUKHU:
cpeaHee apudmernyeckoe, MeAMaHa, HaWOOINbIIEe W HaWMEHbIIEe 3HAYCHHUS,
pa3Max.

NMmers mpeAcTaBieHHE O CIy4alHOW HW3MEHYHMBOCTH Ha IpUMEpax IEH,
(u3nYecKuX BEIMYMH, AHTPOIIOMETPUUYECKUX JAHHBIX, UMETh MPEICTaBJICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHmy obOyueHuss B 8 kiiacce oOydYarolUiiCs TMOMYYUT CIEIYIOIINUE
peaMEeTHbIE PE3YJIbTaThI:



W3Bnekats U npeoOpa3oBbIBaTh HHGPOPMAIMIO, IPEACTABICHHYIO B BUJE
TabJIuUL, AUarpaMM, rpauKoB, IPEACTABIATh JaHHbIE B BUJE TaOJMIl, JUarpamw,
rpauKoB.

OnuceiBaTh JaHHBIE C IOMOIIBK) CTATUCTUYECKHMX IIOKA3ATEIIEH: CPEeIHHUX
3HAYEHUN U MEp paccernBaHMs (pa3Max, JUCHEPCUs U CTaHJAPTHOE OTKIOHEHHE).

HaxonuTh 4acToThl YMCIOBBIX 3HAYEHHM M 4acTOTHI COOBITHUI, B TOM YHUCIE
10 pe3yJibTaTaM U3MEPEHUHN 1 HaOJIIOICHH.

HaxoauTh BEpOSTHOCTH CIy4alHBIX COOBITHM B OMbITaX, 3Has BEPOSTHOCTH
AJIEMEHTApHbIX COOBITHH, B TOM YHCIE B ONBITaAX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpaduyeckue MOJEIH: ACPEBO CIy4alHOTO 3KCIEPUMEHTA,
auarpaMMbl Diiiepa, YuciaoBas npsmas.

OnepupoBaTb  IMOHATUSMM: MHOXECTBO, IIOJMHOXKECTBO,  BBIIOJHATH
orepalMd HaJ MHOXECTBAMH: OOBEIUHEHHE, TepeceyeHune, JOIMOJIHEHUE,
NIEPEYNCIIATH AIEMEHTBI MHOXKECTB, [IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MpPEACTABICHUE MHOXECTB M CBA3CH MEXIY
HHAMHU JJI ONMCAHUS IIPOLIECCOB U SIBJIICHHM, B TOM YHCIIEC IIPU PELIEHUN 3a1a4 U3
APYrux y4eOHBIX IPEIMETOB U KyPCOB.

K kxoHiy oOyueHuss B 9 kiacce oOydYarolluiicsi TMOMYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekath W mpeoOpa3oBbIBaTh MHGOPMALIMIO, MPEJICTABICHHYIO B
pa3NWYHBIX HMCTOYHUKAX B BUJE TaONHWL, auarpamm, rpadukoB, NpPEeACTaBIATH
JTaHHBIC B BUC TaOJINII, THarpaMM, IpapuKoB.

Pemate 3amauuM OpraHuW3OBaHHBIM MEpeOOPOM BAPUAHTOB, a TaKXKE C
UCMOJIb30BaHNEM KOMOWHATOPHBIX MPaBUI U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XapPAKTEPUCTUKU JUII MACCHBOB YHMCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEAHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTth 4acToThl 3HaYEHHWI M YaCTOThI COOBITHS, B TOM YHCJIE MOJb3YSCh
pe3yJpTaTaMy NMPOBENEHHBIX U3MEPEHUN U HAOIIOCHUIA.

Haxonutb BeposSTHOCTH CIydallHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM
YHCJIe B OINBITAX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX
WCIIBITAHUM J10 IIEPBOTO yCIIEXa, B CEPUSAX UCIBITAHUN bepHyIum.

NMmers mnpencraBieHue O CIy4alHOM BEJIMYMHE W O paCIpEleIcHUU
BEPOATHOCTEM.

HNmeTp mnpencTaBieHUE O 3aKOHE OONBIIMX YHCENl Kak O IMPOSBICHUH
3aKOHOMEPHOCTHU B CIy4yallHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCET B
IpUPOJIE U OOILIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

KounuecrBo yacos DJIEKTPOHHBIE
HauMenoBanue a3/1¢J10B U TeEM 101 OBbIC
Ne n/m P Kourposbhubie | TIpakrudyeckue (uubp )
NMPOrpamMmMsI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
bu6moreka [IOK
1 Hpencrasnerie AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6moreka I[IOK
2 (0) 8 1
[HCATCIbHAA CTATHCTHRA https://m.edsoo.ru/7f415fdc
. bu6moreka [JOK
3 CtyaiHas H3MCHHBOCT, 6 ! https://m.edsoo.ru/7f415fdc
bubmmoreka [IOK
4 B 4
BEICHHE B TCOPHIO Ipahos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIIy4aitHOr O 4 1 bu6mmorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmmoreka [IOK
6 5 2
O0001IeHE, CHCTEMATH3AIIAS 3HAHUH httos://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 2 5
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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 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM uppoBbIe
Ne n/m past Konrpoabnsie | IlpakTnueckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 IT 4
OBTOpEHie Kypca 7 knacca https://m.edso0.ru/7f417fh2
OnmcarenpHas craTucTUKa. PaccenBanme bu6moreka [JOK
2 4
IAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka IIOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
bubmmoreka [IOK
4 B 5 0 6 1
CPOATHOCTE CILYIAMHOTO COORITIA https://m.edso0.ru/7f417fh2
but6moreka [JOK
5 B 4
BECHHC B TCOpHIO rpachos https://m.edsoo.ru/7f417fh2
. bubmmorexa [{OK
6 C 0 8
FYHATHBIC CODBITIA https://m.edso00.ru/7f417fh2
. bubmmoreka [IOK
7 4 2
O0001IeHE, CHCTEMATH3AIIAS 3HAHUH httns://m.edsoo.ru/7417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1
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https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TEM ndpoBbie
Ne n/m past Konrpoabnsie | IlpakTnueckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
1 I1 4
OBTOpeHHE Kypea 8 kiiacca https://m.edsoo.ru/7f41a302
bu6moreka [IOK
2 C) §) 4 1
JICMEHTRI KOMOHHATOPHIH https://m.edsoo.ru/7f41a302
3 I'eoMmerprueckast BEpOATHOCTh 4 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
4 Membrranms bepryium 6 ! https://m.edsoo.ru/7f41a302
. bubmmoreka [IOK
5 6
Crtyuaiinas BenMiuKa https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 00600 10 1
ODTUCHHE, ROHTPOID https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 2
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Nen/m | Tema ypoka Konrtpoasbnbie | IlpakTudeckue Aara unpponbie
Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
1 [IpencraBnenune faHHBIX B 1 bubmioreka [IOK
Ta0aMLax https://m.edsoo.ru/863ec1f8
) [IpakTyeckue BIYUCICHUS 110 1 bu6mmorexa IIOK
Ta0JIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 H3Bnedenre u MHTEpIpETALUS 1 bubmuorexa [IOK
Ta0JIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaxtuueckas padora "Tabmuubr" 1 1
I'padmaeckoe mpencraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bu6moreka [JOK
CTOJIOUKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JuarpaMm
UreHne 1 MOCTPOCHUE TUArPaMM.
6 [Tpumepsl gemorpadudecKux 1 bubmorexa [JOK
https://m.edso00.ru/863ed602
arpaMm
7 [IpakTnueckas padota 1 1 bubmuoreka LIOK
"uarpammbl" https://m.edsoo.ru/863ed72e
3 UYucnioBbie HaObopel. CpegHee 1 bubmuorexa [IOK
apupMeTHIECKOe https://m.edso00.ru/863ed846
9 Uucnoseie Habopsl. CpegHee 1 bubmotexa [JOK
apupmMeTnyecKoe https://m.edsoo.ru/863ed846
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https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Menuana uncinoBoro Habopa.

bu6mmoreka [JOK

10 YcToHYHUBOCTh MEUAHbI https://m.edsoo.ru/863edb3e
11 Menunana uncioBoro Habopa.
Y CTONYNBOCTH METHAHBI
12 [IpakTnueckas pabora "Cpennue bubmotexa [JOK
3Ha4YeHHs" https://m.edsoo.ru/863edc6a
Hawubonpiiee u HamMeHbIIIee
13 3HAYEHMsI YMCIIOBOTO Habopa. bummorexa [IOK
https://m.edsoo.ru/863ee07a
Pa3zmax
Hawubonpiee n HammeHbIIee
14 3HAYEHMsI YUCIIOBOTO Habopa.
Pazmax
HauGosnbiiee 1 HauMeHbI11Ee
15 3HAYCHMSI YHMCJIOBOrO Habopa.
Pa3zmax
KonTtponbshas pabora o remam
16 "[IpencraBieHne JaHHBIX. 1 brtmmorexa [IOK
https://m.edso00.ru/863ee390
OnmucarenpHas cTaTUCTHKA"
17 CrnydaifHasi ”3BMEHYUBOCTb bubmuotexa [JOK
(mpumepsI) https://m.edso0.ru/863ee4bc
18 YacToTa 3Ha4YEHUI B MacCrBe bubmotexa [JOK
JTAHHBIX https://m.edsoo.ru/863ee69c
bu6nmunoreka [JOK
19 I'pynmiposia https://m.edso00.ru/863ee9d0
20 I'ucrorpammbl
bubmoteka [JOK
21 Inerorpammet https://m.edsoo.ru/863eeelc
22 [MpakTuueckas padota "CnyuaitHas bubmorexa [IOK

15



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c

HU3MEHYUBOCTH" https://m.edso0.ru/863eecc8
I'pad, Bepmmna, pedpo.

23 Hr;e(zll)cralljneHHe 312111211311/1 C IIOMOIIIBIO bubmiorexa LIOK

https://m.edso0o.ru/863eef52

rpada
Crernenb (BaJIGHTHOCTh) BEPLIUHBI.

24 Yucno pé%ep U cyMMap)Ha;IpcreneHb brbamorexa [IOK

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

BepunH. Llenps n nukn

95 Henp u ukit. [TyTs B rpade. bubmotexa [JOK
[IpencraBnenue o cBA3HOCTH rpada https://m.edso00.ru/863ef236

26 [IpencraBienue 06 bubmuoreka LIOK
OpPHEHTHPOBAHHBIX I'padax https://m.edsoo.ru/863ef3b2

97 Cny4yaliHbI{ OMIBIT U CITy4alHOE bubmuorexa [IOK
coObITHE https://m.edso0.ru/863ef4d4
BeposiTHOCTD ¥ yacToTa COOBITHS.

28 Posp ManoBeposTHBIX 1 bubmmoreka [IOK
MIPaKTUYECKU JTOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHIA B TPUPOJIE U B OOIIIECTBE

29 Mosera u urpanbHast KOCTb B
TEOPUH BEPOSTHOCTEN

30 [IpakTueckas pabora "Hacrora bub6mmorexa IIOK
BBbITIaJIeHUs opJa" https://m.edsoo.ru/863ef8a8
Kontponbshas pabota no reMmam

31 "CnyuaiiHasi U3BMEHUYHUBOCTb. 1 bubmuorexa [IOK
I'padsl. BeposTHOCTH CltydaitHOro https://m.eds00.ru/863f0186
coobITUSA"

39 [ToBTOpenue, o6odIIeHME. bubmuoreka LIOK
[IpencraBnenne NaHHbBIX https://m.edso00.ru/863efa24

33 [ToBTOpEHME, 0000IICHHE. Bbu6moreka [JOK
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https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24

OnucarenpHasg CTATUCTUKA

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

34 [ToBTOpEHue, 060b6IICHNE.

BeposTHOCTD City4aitHOTO COOBITHSI

bu6moreka [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IlpakTuueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [IpencraBnenue TaHHBIX. 1 bu6moteka [IOK
OmnucaTenpHas CTATHCTHKA https://m.edso0.ru/863f029e
) Cnyuaiinas usmeHuuBoctb. CpenHue 1 bubmotexa IIOK
YUCJIOBOTO Habopa https://m.edso0.ru/863f03fc
3 Crny4aitabie coObITHS. BeposiTHOCTH 1 1 bu6moreka [IOK
YacTOTHI https://m.edso0.ru/863f0578
Kitaccnueckue mogenu reopun
4 BEPOATHOCTEN: MOHETA U UT'paIbHas 1 bubmorexa HOK
P ' P https://m.edso00.ru/863f076¢
KOCTb
but6mmoreka [JOK
5 O 1
TRTOHEHHA https://m.edso0.ru/863f0a50
bu6moreka [JOK
6 1
Jlucnepeus wuciosoro Habopa https://m.edso0.ru/863f0a50
7 CranaapTHOE OTKJIOHEHHE YHCIIOBOTO 1 but6moreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6moreka IIOK
8 1
JinarpamMEl paceeHBais https://m.edsoo.ru/863f0eab
bu6moreka IIOK
9 M , 1
HOAECTBO, MOAMHOAKECTEO https://m.eds00.ru/863f1180
Onepanuu HaJ MHOXKECTBAMU:
10 00bEIMHEHNE, TIEPECEUECHUE 1 bubmotexa [IOK
A > 1P ’ https://m.edso00.ru/863f143c
JIOTMIOJIHEHH €
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https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepanuii HaJ
MHOXXECTBAMU: TIEPEMECTUTEIBHOE,

Bbub6morexa IIOK

11
coueTaTeNbHOE, pacipeaeIuTelbHOE, https://m.edso00.ru/863f1784
BKJIFOUEHUS

12 I'padmueckoe npencraBieHue bu6mmoreka [IOK
MHOYECTB https://m.edso0.ru/863f198c

13 KonTtponpHas pabora o reMmam 1
"Cratuctuka. Muoxecrsa"

14 DnemeHTapHbIe cOOBITHA. CiydaiiHbIe bu6moteka [IOK
COOBITHSA https://m.edsoo.ru/863fldec
BbinaronpusarcTs ne

15 3HeMeH1;a HEIE Zf)ogflmﬁ Bubmiorexa [TOK

P . https://m.edso00.ru/863fldec
BepositHocTH COOBITHI
brnaronpusrcreyromme
16 3J1eMeHIT)a HEIE ZOGL:ITI/IH bubmmorexa LIOK
P o https://m.edsoo.ru/863f1f72
BeposiTHOCTH COOBITHI
OnBITHI ¢ PABHOBO3MOKHBIMHU
17 3JIEMEHTAPHBIMH COOBITUAMU Bubmorexa [IOK
. pv ’ https://m.edsoo.ru/863f21ca
Cnyuaiinblii BEIOOD
OMBITHI C paBHOBO3M O)KHBIMHU
18 3JIEMEHTAPHBIMU COOBITUIMU bubmorexa LIOK
. pv ' https://m.edsoo.ru/863f21ca
Crny4daitHbIii BBIOOD
[IpakTueckas padota "ONBITHI C

19 ABHOBO3MOXXHBIMH 3JIEME€H TaPHBIMH Bubmuorexa [OK
P " https://m.edsoo.ru/863f235a
COOBITHAMU

bubmmoreka [IOK

20
Hepeno https://m.edsoo.ru/863f2a4e

21 CBolicTBa JiepeBa: €qUHCTBEHHOCTh bu6mmoteka [IOK
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IIyTH, CYLIECTBOBAaHUE BUCAY N
BCpHIMHBI, CBA3b MCKAY YHCIIOM
BEPIIMH U YUCIIOM pEOEp

https://m.edsoo.ru/863f2bac

22 [IpaBuio ymMHOXEHHS buomorexa [JOK
P Y https://m.eds00.ru/863f2cd8
bu6moreka [JOK
23 IT
PABIIO yMHONCEHIA https://m.edso00.ru/863f2e36
but6mmoreka [JOK
24 IT
POTHBONONONKHOE COOBITHE https://m.edso00.ru/863f2f8a
o5 Juarpamma Diinepa. O0benuHEeHHE U bu6motexa [IOK
nepeceuyeHrue coObITHI https://m.edso00.ru/863f3214
26 HecoBmectubie coObrTusi. Dopmyna bubmmorexa [IOK
CIIOKEHUS BEPOSITHOCTEH https://m.edso00.ru/863f3372
97 HecoBmectHbie coObiTH. Dopmyiia bubmmoreka [IOK
CIIO’KEHMS BEPOSATHOCTEN https://m.edso0.ru/863f3764
[IpaBuo yMHOXXEHMS BEPOATHOCTEN.
28 VYcnoBHast BEpOITHOCTD buomorexa [JOK
P ) https://m.edso00.ru/863f38ae
HezaBucumeplie coObITHS
[IpaBuno yMHOXXEHHS BEPOATHOCTEH.
29 YcioBHas BEPOSTHOCTD bubmmorexa [IOK
P ’ https://m.edsoo.ru/863f3b06
He3zaBucumele coObITHS
30 [IpencraBnenue ciry4aitHOro bu6mmoreka [TOK
9KCIEpPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3che
31 IIpencraBnenue ciy4daitHOro bu6motexa [IOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3f20
[ToBTOpenue, obodIIeHHE.
bub6moreka IIOK
32 [IpencraBnenne TaHHBIX.

OnucarenpHasg CTATUCTUKA

https://m.edso00.ru/863f4128
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Bbub6morexa IIOK

33 lostopenne, 06odmenne. I'pager 1 https://m.eds00.ru/863f4312
KonTtponbshas pabora no reMmam
34 "Cnyuaiinble coObITHs. BeposTHOCTD. 1 1
I'padsr”
OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME
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9 KUIIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabhnble | IIpakTHueckue Aara unppossIe
Bcero u3yueHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
L TIpenCTABIEENS TARHEL 1 https://m.edsoo.ru/863f47ea
bu6moreka [IOK
2 OnucarenpHasi CTATUCTUKA 1 https://m.edsoo.ru/863f47ea
3 Omnepanuu HaJl COOBITUAMA 1
4 HezaBucumocTb coObITHI
5 KomOunaropHoe mpaBuiio 1 bu6mmoreka [IOK
YMHOXEHHS https://m.edsoo0.ru/863f4e16
5 IlepectanoBku. @akTopHan. 1 bu6morexa [IOK
CoueTaHus U YUCIIO COUETAHUH https://m.edso00.ru/863f4e16
but6mmoreka [JOK
! Tpeyromerii Hackans 1 https://m.eds00.ru/863f5014
[TpakTHueckas padota
3 "BrrunciieHre BeposSITHOCTEN C 1 1 bubmmorexa [IOK
MCIOJIb30BaHUEM KOMOUHATOPHBIX https://m.eds00.ru/863f5208
(YHKIUH 3JIEKTPOHHBIX TabauI"
I'eomerpuueckast BEpOSTHOCTD.
9 Crny4aiiHblil BBIOOD TOUKH U3 1 bubmmorexa [IOK
(burypsl Ha JIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5884
U3 IYTH OKPY>KHOCTH
10 I'eomerpuueckasi BEpOSTHOCTD. 1 bu6morexa [IOK
CitydaiiHblii BBIOOp TOYKHU U3 https://m.edso0.ru/863f5a50
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¢Gurypsl Ha JIOCKOCTH, U3 OTPE3Ka,
U3 IYyT'U OKPYKHOCTHU

I'eoMmeTpuueckas BEpOSTHOCTD.
CryyaitHblif BBIOOp TOUKHU U3

bu6mmoreka [JOK

11
(burypsl Ha TJIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5bfe
U3 IyTU OKPY>KHOCTH
['eoMerpuueckasi BEpOSTHOCTD.
12 CrnyuaiiHblil BEIOOP TOUKH U3 bubmmorexa [IOK
(burypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyTU OKPY>KHOCTH
UcnowiTanue. Ycnex u Heyaaya.
13 Cepus HCOBITAHUH 10 IIEPBOrO bubmotexa [IOK
p A p https://m.edso0.ru/863f6162
ycnexa
UcnbiTanue. Ycnex u Heynaya.
14 Cepus uCIBITAHUH JIO TIEPBOTO bubmorexa TIOK
P A p https://m.edso0.ru/86 36356
ycrexa
UcneiTanue. Ycnex u Heynaya.
15 Cepus MCnBITAaHUH 10 IEPBOTO
ycrexa
Hcnertanus bepayim.
16 BepostTHOCTH COOLITHH B cEpUH bubmiorexa [OK
P . P https://m.edso00.ru/863f64d2
ucneiTannii bepaym
Ucnowitanus bepryim.
17 BepostHocTi cOOBITHI B cepun bubmotexa [IOK
P . p https://m.edso0.ru/863f6680
ucnbliTaHui beprysm
18 [TpaxkTnueckas padota "HcnbiTanus bu6muoreka [IOK
bepnymm" https://m.eds00.ru/863f67de
19 CnyvaiiHas BEnTMYMHA U bubmmoreka [IOK
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pacnpeneneHue BEpOSTHOCTEN

https://m.edso0.ru/863f6b44

MartemaTnueckoe OKUJIaHUueE 1

bubmmoreka [IOK

20 JIACTIEPCHS] CITyYaliHOW BEITMYHHBI https://m.edso00.ru/863f6da6
IIpuMepsl MaTeMaTHIECKOT O
21 O)EHﬂaIE)Hﬂ KaK TEOPETHIECKOr o bubmotexa [TOK
https://m.edso00.ru/863f6f86
CPEIHEro 3HAYCHUS BETHUNHBI
but6mmoreka [JOK
22 [TonsTHE O 3aKOHE OOIBIITNX YHCENT httos://m.edsoo.ru/863F7 2c4
93 N3mepeHue BeposITHOCTEN ¢ bubmotexa IIOK
MTOMOIIBIO0 YAaCTOT https://m.edso00.ru/863f7652
24 [Tpumenenue 3aKkoHa OOIBIINX bu6motexa [IOK
qucesn https://m.eds00.ru/863f7116
o5 O06o01IeHne, CHCTEeMaTH3AIIHS bu6mmoreka [JOK
3HaHui. [IpencraBieHue TaHHbBIX https://m.edso0.ru/863f783c
26 O0600111EH1 E, CHCTEMATHU3ALUS
3HaHui. OnucarenpHas CTaTHCTHKA
O0001IeHE, CHCTEMATH3AIIHS
27 3HaHHm171. [Ipencrasnenue ,[II:HHBIX. Bubmmorexa [IOK
https://m.edso00.ru/863f893a
OmnucarenbHas CTaTUCTHUKA
O0600111EH1E, CHCTEMATU3ALUS
28 3HaHUH. BeposaTHOCTh CirydyaliHOTO bubmorexa [JOK
https://m.edsoo.ru/863f7ade
CcOOBITHS
O0600111EH1E, CHCTEMATU3ALIUS
29 3HaHUW. BEpOSITHOCTH CiydaitHOro bubmmorexa [IOK
COOBITHS. DIIEMEHTBI https://m.edso00.ru/863f7c9c
KOMOWHATOPUKU
30 O06o01eHne, CHCTeMaTH3aIHs bubmumoreka [IOK

3HAHUN. DIEMEHTEI

https://m.edsoo.ru/863f7e54
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KOMOWHATOPUKU

O0001IEHE, CHCTEMATH3AIIHA
3HAHHUH. DIEeMEHTEI

bu6moreka [JOK

31 1
komOuHatopuku. CiyyaiiHbie https://m.eds00.ru/863f8408
BEJIMYHMHBI U PACTIPEACIICHHS
O0001IEeHE, CHCTEMATH3AIIHS
32 sHanui. CoydaiHble BEIUYNHBL U 1 Bubmiorexa ITOK
A https://m.edsoo0.ru/863f861a
pacrpeeeHust
but6mmoreka [JOK
33 14 0 1 1
FOTOREE RORIPOHBEES pEbete https://m.eds00.ru/863f8b56
34 O0600111EH1E, CHCTEMATU3ALIUS 1
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 34 1

ITPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

7 KJIACC
Kon .
IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUS 0CHOBHO¥
NMpoBEPSIEMOT0 L
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJibTara
5 BepostHOCTB U cTaTHCTHKA
Uurars nHOpMaInio, TPEICTaBICHHYIO B TAOIUIAX, HA [UarpaMmax,
51 NpEICTaBIATh JaHHbIE B BUJAE TaOJHI, CTPOUTH JHATPAMMBbI
(cronOuxoBkIe (CTONOUATHIE) U KPYTOBBIE) 10 MACCUBaM 3HAYCHUHN
£ 5 OnuchiBaTh M HWHTEPHOPETHPOBATH pPEAJIbHBIE YHWCIOBBIC JaHHBIC,
Mpe/ICTaBJIICHHBIE B TAOJIMIIAX, HA AMarpaMMax, rpadukax
Hcnons3oBath I OIMCaHUs IAHHBIX CTATHCTUYECKHE
5.3 XapaKTEPUCTUKH: CpeaHee apudMeTHIeckoe, MearnaHa, Hauoobiee 1
HaMMEHbIIIee 3HAYEHUsI, pa3Max
VMeTh npeacTaBieHye O CIIy4aiiHOM N3MEHYUMBOCTH Ha ITpUMeEpax LEH,
54 ¢u3nUecKNX  BEJIWYMH, AHTPOIIOMETPHUYECKUX JIAHHBIX, HMETh
IIPECTABIICHUE O CTATUCTUYECKOW YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJbTAThl 0CBOEHHS OCHOBHOM
NpoBEPsIEMOr0 L
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus
pe3yJjibTara
5 BeposiTHOCTB U cTaTUCTHKA
N3Baekate M mpeoOpa3oBbIBATH HH(OPMALIMIO, MPEIACTABICHHYIO B
5.1 BHJIe TaOJMI, AWarpaMM, rpaduKoB, MPEACTABIATh JaHHBIC B BHJIC
Ta0JIUII, AUArpaMMm, rpauKoB
OmnucelBaTh HaHHBIE C MOMOINBIO CTATUCTUYECKUX IIOKa3aTeleH:
5.2 CpeIHUX 3HAYEHUH M Mep pacceuBaHHs (pa3Mmax, JAUCIepcus u
CTaHJAPTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHWM M YaCTOTHI COOBITHI, B TOM
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qHCcTIe M0 pe3ybTaTaM U3MEepeHHi U HaOI0JeHHHA

Haxonuth BepoSITHOCTM clydyallHBIX COOBITUH B OIBITaX, 3Has

5.4 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B OINbITAX C
PaBHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU
- Hcnonb3oBaTh  rpaduyeckue  MOAETU:  JIEPEBO  CIy4yalHOTO
' JKCIIEpPUMEHTA, AMarpaMMbl DUJepa, 4ucioBas mpsmas
OnepupoBarh MOHATUSMHU: MHOXKECTBO, MOJAMHOXXECTBO; BBIMOJIHATH
5 6 ormepalMy  HaJ  MHOXECTBaMHU: OObEAMHEHHE, TMepecedeHue,
' JIOTIOJTHEHU €; IEPEUUCIIATh 3JIEMEHThl MHOXKECTB, IPUMEHSATh CBOMCTBA
MHOKECTB
Hcnonp3oBaTh rpaduueckoe NpEICTaBICHUE MHOXECTB U  CBA3eH
5.7 MEXJy HUMHU JJI1 ONMCAHMS MIPOLECCOB U SBJIECHUM, B TOM YMCIIE IIPU
pELLIEHNH 3a/1a4 U3 APYTUuX yueOHBIX IPEAMETOB U KypCOB
9 KUIIACC
Kon .
IIpoBepsieMble IpegMeTHBIE Pe3y1bTaTbl 0CBOCHHS OCHOBHOM
NpoBEPsAEMOro .
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT0O 00111er0 00pa30BaHus
pe3yabTara
) BeposTHOCTB U cTaTHCTHKA
W3Bnexkats U mpeoOpa3oBrIBaTh HWH(OpPMAILNIO, MPEICTaBICHHYIO B
5.1 pPa3MMYHBIX HMCTOYHUKAX B BHAEC TaOmHUI, AuarpamM, TrpaduKos,
IPEACTABIATH JAHHbBIE B BU€ TaOJIUL, TUarpaMm, rpaguKkoB
- Pemarp 3amaun opraHn3oBaHHBIM I1€peOOPOM BapUAHTOB, & TaKKeE C
' UCIOJIb30BaHUEM KOMOMHATOPHBIX MPaBUI U METOJIOB
Hcnonb3oBaTe  OnucaTeNbHBIE  XAPAKTEPUCTHKU JUII  MacCHUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM UHCJIE CPEJHUE 3HAYCHUS M MeEpbl
paccenBaHus
5 4 Haxonuth 4acTtoThl 3HAYEHMH W YacTOThl COOBITHS, B TOM 4YHCIIE
. MOJIb3YACh pe3yJibTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOII01eHU I
Haxonuth BEpOSATHOCTH Ciay4allHBIX COOBITHI B MU3YYEHHBIX OIBITAX, B
9.5 TOM 4YHCJIE B ONbITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU

COOBITUSAMHU, B CEpUSAX HCHBITAHUN [0 TNEPBOrO YyCIEXa, B CEPHsX
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ucnbiTanuii beprymm

HNmMeth mipencTaBiieHWE O CIy4YallHOW BEJIMYMHE U O paclpeieleHUuu

5.6 .

BEpOSTHOCTEH

WmeTs npencraBieHre 0 3aKOHE OOJBIIMX YMCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIlydalHOM HW3MEHYMBOCTH M O pPOJM 3aKOHA

OOJBIINX YUCEN B IPUPOJIE U O0IIeCTBE
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IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposiTHOCTD U cTaTUCTHKA
[IpencraBienne AaHHBIX B BUJE Ta0JMILl, JUarpamm, rpa@ukoB. 3anojaHeHHe
TabIUI, YTEHUE M TMOCTPOCHHE AHarpamMm (CTOJOMKOBBIX (CTONIOYATHIX) U
51 KpyroBbix). YUreHue TrTpaduKOB peambHBIX IpoleccoB. V3BieueHue
nHbopMaMU W3 AMArpaMM M TaOJHI], HCIOJIb30BAaHUE U HHTEpPIpeTalus
JAHHBIX
OmnmucarenpHas CTATHCTUKA: cpenHee apudMeTHuecKkoe, MeauaHa, pa3Mmax,
5.2 HauOobIllee U HauMEeHbIIee 3HaYeHUsI Habopa YKUCIOBBIX NaHHBIX. [IpuMepsr
CIIy4allHOW MU3MEHYHBOCTH
CrnyyaiiHplii SKCTIepUMEHT (OMBIT) U CiIy4aiiHoe coObiTHEe. BeposTHOCTH U
5.3 gacrora. Poib MajoBEpOSTHBIX M NPAKTUYECKH JOCTOBEPHBIX COOBITHH B
pupojie 1 B ob1iecTBe. MoHeTa U urpajbHasi KOCTb B TEOPUHU BEPOSTHOCTEN
I'pad, BepmmHa, pedpo. Crenens BepmmHbl. Yucrno pédep u cymMMapHas
54 crenenb BepunH. [Ipencrasienue o cesizHoctu rpada. Lenu u uukisl. [Tytu
' B rpadax. OOxox rpada (sinepoB myth). IlpencraBnenue 00
OpHEeHTHpOBaHHOM Tpade. Pemienue 3aga4 ¢ momomniso rpagos
8 KNIACC
Kon IIpoBepsieMblii 31eMeHT co/Iep:KaAHUS
5 BeposTHOCTb U cTaTHCTHKA
5.1 [IpencraBieHure TaHHBIX B BUJIE TaOJMII, TUarpaMm, rpaukoB
£ 5 MHOXeCTBO, D3JIEMEHT MHOXECTBa, HoAMHOXecTBo. Onepauun Haj
' MHO>KECTBaMU: 00bEJUHEHHE, [TIEpeceueHue, JONOTHEHNE
53 CaoiicTBa onepaiuil HaJi MHOXECTBAMU: IEPEMECTUTENBHOE, COUETATEIbHOE,
' pacrpeaenuTeNbHOE, BKIIOYEHUS
- Hcnonp3oBanue rpauueckoro MpencTaBICHUsT MHOXXECTB IS OIMHMCAHU S

PCAJIBbHBIX ITPOI[ECCOB U SIBJ'ICHI/II\/’I, IIpyu pCIICHUH 3aJ/1a4.
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I/ISMGPCHI/IG pacCCuBaHuA AAaHHBIX. Z[I/ICHepCI/IH U CTaHJAapPTHOC OTKJIIOHCHHUC

> YHCIOBBIX HA0OpOB. J{narpamma pacceuBaHus
DOnemMeHTapHble COOBITHSL  ciydaiiHOro ombita. ChoydailHble  COOBITHSL.
£ BepositHocTH  coObITui. ONBITHI ¢ PAaBHOBO3MOXKHBIMH  3JI€MEHTaPHBIMU
' coobrtusiMu.  CiywaiiHbelii  BbiOOp. CBsi3b  MeXAY MAaJOBEPOSTHBIMU U
MPAaKTUYECKHU JOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOILECTBE U HAYKe
HepeBo. CBoiicTBa JA€peBbEB: €IMHCTBEHHOCTb IIyTH, CYLIECTBOBAHUE
5.7 BUCSYCH BEPIIMHBI, CBSA3b MEX/Y YHCIOM BEepIIUH U yrcioM péoep. [IpaBuio
yMHOXeHUs. Pemenune 3a1a4u ¢ momonipio rpagos
[TpotuBononoxusie coObiTUsA. Juarpamma Oinepa. OObenuHeHue u
5.8 nepecedeHue coObiTui. HecoBmectHble coObiTus. dopmyna ClIOKEHUs
BEPOSTHOCTEN
5.9 YcnoBuas BepoatHocTh. [IpaBuno ymuoxxenus. HezaBucumbie coObITHS
IIpencraBneHne »SKcnepuMeHTa B BHAE JepeBa. PemleHne 3amad  Ha
5.10 HAaxO0XJE€HUE BEPOSITHOCTEN C ITOMOILBIO IE€PEBA CIIy4alHOI'0 3KCIIEPUMEHTA,
JarpaMm Juiiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKaAHUSs
5 BeposTHOCTb U cTaTHCTHKA
IIpencraBneHne NaHHBIX B BUJE TaOJUL, AMarpamMmm, rpauKoB, MHTEpIpETaLus
5.1 JaHHbIX. UTeHue M mocTpoeHue Talnul, Juarpamm, rpaukoB IO peaabHbIM
JlaHHBIM
5.2 [TepecTanoBku u (pakTopuan
5.3 CoueTaHus U YMCIO COYCTAHUI
5.4 Tpeyronbauk [lackans. Pemenue 3aau ¢ HCOIb30BaHNEM KOMOMHATOPUKHU
c5 I'eomerpuueckass BeposTHOCTh. Ciy4aiiHblii BbIOOp TOYKM U3 (UrypHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 Jyrd OKPYKHOCTH
5.6 Hcneitanue. Ycenex n Heynada. Cepus MCIIBITAHUN 10 IEPBOTO ycrexa
£ 7 Cepust ucnwiTannii bepnymmm. BeposiTHOCTH COOBITHH B CepuU HMCHBITAaHUUN
' bepnynmm
5.8 CnyuaiiHas BETMYMHA U paclpelesIeHHe BEPOSITHOCTEH
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MaremMaTHyeckoe OXHIAHHUE U JUCIICPCUA. HpI/IMepBI MaTEMaTU4YCCKOI'O

> OKUJJaHUS KaK TEOPETUYECKOI'0 CPEAHEro 3HAUECHHUSI BEIINYUHBI

5 10 MaremaTnueckoe OXUIAHUE W AUCHEPCUS CIYyYallHOM BEJIMYMHBI «YUCIO
' YCIIEXOB B CEpUU UCHbITaHUN bepHymm»

£ 11 [TonsitTne o 3akoHe OoNBIIMX uKceN. V3MepeHue BEpPOSITHOCTEH C TOMOIIBIO

gacToT. Posb 1 3HaueHue 3aKoHa OOJBIINX YHMCEN B IPUPOJIE U 00IIECTBE
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IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBePsIEMOro
TpedOBaHMS

IIpoBepsiembie TPeGOBaHUS K NMPeIMETHBIM Pe3yJabTaTaM 0CBOEHHSA
OCHOBHOI1 00pa30oBaTe/IbHON NPOrpaMMbl 0CHOBHOTO 00111€Tr0
oOpa3oBaHusi Ha ocHOBe ®I'OC

YMeHue onepupoBaTh MOHATHSIMHU: MHOXECTBO, TOJMHOKECTBO, OIEpALIUU
HaJl MHO)KECTBAMH; YMEHHE ONEPUPOBATH MOHATHIMHU: Tpad, CBSI3HBIHA rpad,
JepeBo, LUK, MPUMEHITh UX MPH PELICHUU 3a/ay; YMEHHE HMCII0JIb30BaTh
rpa¢uyeckoe IpeACTaBICHUE MHOXKECTB JJIs ONHCAHUSA  peasbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a1a4 U3 JPYTruX yuyeOHBIX MPeMETOB

YMeHue onepupoBaTh IOHSATUSMHU: OIPEINEICHHE, aKCHOMa, Teopema,
JOKa3aTeJIbCTBO;  YMEHHME  PACIO3HaBaTb  WMCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOAUTH IPUMEPbl M  KOHTPIPUMEPBI, CTPOUTH
BBICKa3bIBAHUSA Y OTPULAHUS BBICKA3bIBAHUU

YMeHune onepupoBaTh IOHATHSMH: HATypaJbHOE YHUCJIO, IPOCTOE U
COCTAaBHO€ YMCIIO, JEIUMOCTh HATypajbHBIX YMCEJl, IPU3HAKU JEIUMOCTH,
[[eJI0e YHCIIO, MOIYJIb YKCTia, OOBIKHOBEHHAs pO0b U JecATUYHas ApoOb,
CTaHJApPTHBIM BUJ YMCIIA, PAMOHAIBHOE YHMCIIO, UPPALMOHAIBLHOE YMCIIO,
apu(MeTHYecKril KBaJpaTHBII KOPEHb, YMEHHE BBITIOJNHATh JEHCTBHUS C
YUCIaMU, CPaBHMBATh W YIOPSAOYMBATH YHUCia, MPEACTABISATh YKCIA Ha
KOOPAMHATHOM MNPAMOM, OKPYIVIATH YUCIA; YMEHUE J€JIaThb NPUKHUIKY U
OLIEHKY pPe€3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATHSAMHU: CTENEHb C LEJIbIM I10Ka3aTeleM,
apudMeTHuecKuil KBapaTHBIA KOPEHb, MHOTOUJICH, aldredpandeckas A1poob,
TOXJECTBO; 3HAKOMCTBO C KOpPHEM HAaTypajJbHOW CTeleHu Ooblle
€IMHULbI; YMEHHE BBINOJHATH PacdéTsl Mo (popMysaaMm, Impeodpa3oBaHUs
LeJIbIX, APOOHO-PAllMOHAIBHBIX BBIPAXKEHUH U BBIPAXKEHUH C KOPHSIMH,
pa3noKEeHHEe MHOIOYJICHA HA MHOXHTENIN, B TOM YHUCJE C MCIOJb30BaHUEM
(dopMyJ pa3HOCTH KBAJpaToOB U KBaJApaTa CYMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSATUSMU: YMCIOBOE PaBEHCTBO, YPaBHEHUE C
OJTHOM MEepEeMEHHOM, YMCI0BOE HEPAaBEHCTBO, HEPABEHCTBO C NEPEMEHHON;
yMEHHE pelaTh JUHEWHBbIE W KBaJApaTHbIE YpaBHEHHs, ApOoOHO-
paliMoHalIbHbIE YPABHEHHUS C OJIHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEUHBIX
ypaBHEHHI1, INHEHHbBIC HEPABEHCTBA U UX CHCTEMBbI, KBaJIpaTHbIE U APOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW, B TOM 4YHCIIE INpPU
pelIeHnH 3a1ady U3 APYTMX NPEAMETOB M NPAKTHYECKUX 3a7ay; YMEHHUE
HCIIOJb30BaTh KOOPAMHATHYIO MPAMYIO U KOOPAWHATHYKO IUIOCKOCTB JUIA
M300paKEeHUsI pEIICHUH ypaBHEHU, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (QYHKIHS, Tpapuk (QyHKIMH, HYJIU
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(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pACTAHUS,
yObIBaHMsI, HAWOOJbIIEE W HAaUMEHbIICE 3HAYCHUS QYHKIHH, YMCHHE
ONepUpOBaTh TMOHATHUSAMH: TpsiMas MPONMOPLUUOHANBHOCT, JIMHEHHAS
GyHKIUsA, KBajapaTU4yHas (YHKIMSA, oOpaTHas MPOIMOPIHOHATBLHOCTD,
napabona, rurnepboia; yMeHue CTpouTh rpaduku (YHKIHA, HCIOIH30BAThH
rpaguKu I ONpENeNIeHUsT CBOMCTB IPOIECCOB W 3aBUCUMOCTEH, IS
pelieHusi 3ajad W3 JAPYruxX Y4eOHBIX TPEIMETOB U PeallbHOW IKHU3HHU;
YMEHHE BBIpaXkaTh (OpMYJIaMH 3aBUCUMOCTH MEXIy BETHUYNHAMU

YMeHue onepupoBaTh MOHSATHUSMHU: TTOCIEIOBATEIBHOCTD, apupMeTnIecKas
U TeOMeTpuueckas NpOrpeccu; YMEHUE HCIOoJIb30BaTh  CBOMCTBA
MOCJICIOBATEIBLHOCTEH, (POPMYIIBI CyMMBI M OOIIEro 4jieHa MPH PEIICHUU
3a1a4, B TOM 4YHCIIE 3a/Jad W3 APYTHX Yy4eOHBIX NMPEIMETOB U peajbHOU
KU3HU

YMeHue pemaTh 3a/1aud pa3HbIX TUIIOB (B TOM YHUCJIE HA MPOLEHTHI, JOJU U
4yacTu, JABUKEHHE, paboTy, LIEeHYy TOBApOB M CTOMMOCTb IOKYIOK U YCIYT,
HAJOTH, 3aJaud U3 00JacTH yNpaBJICHUS JIMYHBIMU M CEMEWHBIMH
¢buHaHCaMM); yMEHHE COCTaBISATh BBIPAXKCHHsSI, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl 10 YCIOBHUIO 3aJauyH, MHCCIENOBaThb IIOJyYEHHOE pEUIeHHE WU
OLIEHUBATh MPaBAONOA00OHOCTb MOJYYEHHBIX PE3YJIbTaTOB

YMeHHe oneprpoBaTh MOHITUSIME: (QUTYpPa, TOYKA, OTPE3OK, MpsMas, Jyd,
JOMaHas, Yroj, MHOTOYI'OJbHUK, TPEYroJIbHUK, PaBHOOCIPCHHBIN W
PaBHOCTOPOHHHI TPEYTrOJIbHUKH, MPIMOYTOJBHBIA TPEYroJIbHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEYTOJIbHHKA, YeTBIPEXYTOJIBHUK,
napajuiesiorpaMm, poMo, MPSIMOYTOJIBHHK, KBAPAT, TPATEIUs; OKPYKHOCTD,
KpYT, KacaTeJIbHas, 3HAKOMCTBO C MPOCTPAHCTBCHHBIMU (PUTypamMu; YMEHUE
pelaTh 3a7a4M, B TOM YHCII€ W3 TOBCEIHEBHOW JKM3HHM, HA HAXOXKICHUE
TCOMETPUIECKUX BEIMYMH ¢ MPUMCEHEHHEM H3YYCHHBIX CBOMCTB (QUTYpP U
(dakToB

10

YMeHue onepupoBaTh TMOHSTHSIMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaJJIeIbHOCTh U MEPHeHIUKYISIPHOCTh MPSIMBIX, YTOJ
MEXy IPSIMbIMH, EPIEHINKYJIISP, HAKJIOHHAS, IPOEKIHs, mogodue Gpuryp,
MOJ00HBIE TPEYTrONbHUKH, CUMMETPUS OTHOCUTEIHHO TOYKU M MPSIMOU;
YMEHHE paclo3HaBaTh pABEHCTBO, CHMMETPHIO U moxodue ¢uryp,
MapajuieIbHOCTh U MEePIEHINKYIISIPHOCTD MPSMBIX B OKPYXKAIOIIEM MUPE

11

YMeHue omepupoBaTh MOHATHSAMM: JUIMHA, PACCTOSHUE, Yrojl (BeJIU4YMHA
yria, CHHYC U KOCHHYC YyIJja TpeyrojbHHKa), TUIOMAb; YMEHUE OLlCHUBATh
pa3Mmepbl IPEAMETOB U O0BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE IPUMEHATh
(dbopMyIbl TEpUMETpa U MJIOIMAAH MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U
IIOMIAM Kpyra, o0bema MpSIMOYTOJbHOIO THapajlielenurena; yMeHHe
MPUMEHSATh MPU3HAKU PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMMeE YIJIOB
TpeyrojbHHUKa, Teopemy lludaropa, TpUroHOMETpHUECKHE COOTHOILIEHUS
JUIS BBIYUCIICHUS JUTMH, PACCTOSHUM, Tomanen
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12

Ymenue  u3o0pakaTh  IJIOCKHEe  QuUIypbl M MX  KOMOMHaIuw,
IPOCTPAHCTBEHHbIE (UIYpPHI OT PYKH, C TIOMONIBIO UYEPTEXKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY MJIM CHMBOJIBHOMY
OIMCaHUIO

13

VYmenne OIICpUPOBATE MOHATUAMU: NPAMOYTrOJIbHasA CUCTEMA KOOPIAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IMMPOMU3BCACHUEC BCKTOpA Ha
YUCJI0, CKaJIApHOC MPOU3BCACHUEC BECKTOPOB, YMCHHUC HUCIIOJIbB30BaATh
BEKTOPBI U KOOPAWHATHI JJIs1 NPCACTABIICHHUA NAHHBIX W PCIICHUA 3a1a4, B
TOM YHUCJIC U3 APYTUX yLIe6HI)IX npeaMeToOB U peaanoﬁ KHU3HHU

14

YMeHue onepupoBaTh MOHATHIMM: CTOJIOUKOBBIE U KPYTOBbIE TUArpaMMBbl,
TabIMIIbl, cpeaHee apudmMeTnueckoe, MenuaHa, HanOoIbIIee 1 HaUMEHbIIee
3HaueHMs,  pa3Max  4YMUCIOoBOro  Habopa;  yMEeHME  M3BJIEKaTh,
MHTEPIPETUPOBATh U NPeoOPa3oBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B
TabIMIax U Ha Juarpammax, OTpa)kalollyl0 CBOMCTBA M XapaKTEPUCTUKH
pEaNbHBIX INPOLECCOB W SIBJICHUM; YMEHHE pacClO3HaBaThb W3MEHUYUBBIC
BEIIMYMHBI B OKPY>KAIOLIEM MUPE

15

YMeHue onepupoBaTh TMOHATUSIMH: CIyYaWHBIH OMNBIT  (CIy4aWHBIN
OKCIIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIA  MCXOI)
CIly4ailHOTO OIIbITA, ClydailHoe COOBITHE, BEPOSATHOCTb COOBITHS; YMEHUE
HaxXOJUTh  BEPOSTHOCTH  CIy4alHBIX  COOBITMM B ombITaX C
PaBHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU COOBITHSIMHU; YMEHHE peliaTh 3a/auu
METOZIOM OpraHM30BAaHHOIO Iepedopa M C MCIOJb30BAHMEM IIpaBUiIa
YMHOXKEHMSI; YMEHHE OICHMBAThb BEPOSTHOCTH peEalbHbIX COOBITUH U
SIBJICHUM, TTOHMMaTh POJIb MPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHII B OKpY’KalOllleM MHUpPE M B JKU3HU; 3HAKOMCTBO C TOHSTHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENI U €ro
POJIbIO B MAaCCOBBIX SIBIICHUSAX

16

YMeHue BhIOMpPATh MOAXOAAIMN U3yUEHHBIH METOA AJis pEelleHus 3aJauH,
IIPUBOJUTH IMPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
KM3HHU, DPACIO3HABaTh IIPOSABJICHUE 3AKOHOB MATEMaTHKU B HCKYCCTBE,
OIUCBHIBaTh OTIEIbHBIE BBIJAIOIIMECS PE3YJbTAThl, IOJYyYEHHBIE B XOJIE
pa3sBUTUS MATEMAaTUKU KAaK HAyKH, NPUBOAUTH IIPUMEPbl MATEMATUYECKUX
OTKPBITUI U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU
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HNEPEYEHD DJIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUS
1.1 Hatypanbsubie u nienble uncia. [Ipu3Haky JeTMMOCTH IEbIX YHCell
12 OOBIKHOBEHHBIC M JIECATUYHBIC JPOOH, MPOICHTHI, OCCKOHEYHBIC MEPHOTUYSCKIE
Ipobu
1.3 Pannonanbubie yncna. ApudmMeTrnueckue onepaluu ¢ palMoOHaIbHBIMU YU CIIAMH
1.4 JeiicTBuTenbHbIe uncna. ApupMeTHIEeCKHe Onepalu ¢ JeHCTBUTENbHBIMH YHCIaMU
15 [TpubnmkEHHBIC BEIYUCIICHHSI, IPABUIIA OKPYTJICHUS, IIPUKHUJIKA U OIICHKA pe3yibTara
' BLIYUCICHHI
2 AnredpanvecKue BbIpaKCHHS
2.1 bykBeHHbIE BbIpa)keHUS (BBIPAKEHUS C IEPEMEHHBIMHU)
99 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ paloHaIbHBIM MoKazaTeneM. CBolicTBa
' CTEINEHN
2.3 MHorouJieHbl
24 AunreOpandeckas 1po0b
25 ApudmeTrueckuil KOpeHb HaTypasbHOH cTeneHu. [leficTBus ¢ apupMeTHUECKUMU
' KOPHSIMH HaTypaJIbHOHN CTETEeHU
3 VYpaBHEHUs U HEpaBEHCTBA
3.1 L{enbie 1 APOOHO-paIMOHANIbHBIC YpaBHEHUS. CHCTEMbI H COBOKYITHOCTH YPaBHCHHMA
39 Ilenbie u nOpoOHO-panMOHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABCHCTB
3.3 Pemienne TekCTOBBIX 3a/1a4
4 YucnoBble MOCIeI0BaTEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEI0BATENbHOCTEH
4.2 ApudmeTrueckas U TeoMeTpudeckas nporpeccun. @opmyia CIIOKHBIX TPOIIEHTOB
5 OyHKIMH
OyHKIMsA, cmocoOb! 3aaanus GyHkuu. I'paduk GyHkiuu. O6macte onpeneacHus 1
51 MHOeCTBO 3HaueHud pynkumu. Hymn dynknun. [IpomMexyTKu 3HaKOMOCTOSIHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl M MHHHUMYMBI (YHKIIHH.
HauGonbiiee n HanMeHblIee 3HaUeHNEe (YHKIIMH HA TTPOMEX YTKE
6 KoopauHate! Ha psIMOM U IIJIOCKOCTH
6.1 Koopaunartnas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA IUIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckre GUrypbl U UX CBOHCTBA
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7.2 TpeyronbHUK
7.3 MHOroyroJbHUKH
7.4 OKpy>XKHOCTB ¥ KpyT
7.5 W3mepenne reoMeTpuuecKuX BEIUYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BepositHOCTD 1 cTaTHCTHKA
8.1 OnucarenbHast CTATUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET

37



)

\\‘ﬂaﬂvﬂ.\v

PN |

\\, «\ .wfﬂa.w

; ] =

[ L. RO R

& s
\rm.a\ m/wmzmzm:\l&\
1qrroxm wodogxaduyy .
nuHedLo

OHVEOddNAHOJLI
OHVHOdAHITIOJLI



