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HOACHUTEJIBHASA 3AIIUCKA

B coBpeMeHHOM MH(PPOBOM MHpPE BEPOSTHOCTh U CTATHCTHKA MPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTb, KaK C TOUYKH 3PEHUS MPAKTUICCKUX TPHIOKCHHM, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOAUMOM KaxJAoMy 4desioBeKy. Bospacraer umcio
npodeccuii, Mpu OBIaJACHUN KOTOPBIMU TpeOyeTcs Xopolas 6a3oBasi OJATOTOBKA B
00J1aCTH BEPOSTHOCTH M CTATUCTUKH, TaKasl MMOATOTOBKA Ba)KHA IS TIPOIOJDKCHUS
00pa30BaHuA U AJIs yCTICUTHOW MPOo(dhecCHOHATbHOW Kapbephl.

Kax b1l 4esroBek OCTOSTHHO MTPUHUMAET PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O NIPHHSATHS PEIICHUS B YCIOBUSIX HEIOCTATKa
WM u30bITKa WHDOPMAIIMK HEOOXOJUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTHYECKOE MBIIILJICHHUE.

NMeHHO mO3TOMY OCTpO BCTajda HEOOXOAMMOCTh c(opMUpOBATH Y
oOydarommxcs GyHKIHOHATBHYI IPAMOTHOCTD, BKJTIOYAIOIIYIO B ce0sT B KAUECTBE
HEOTHEMJIEMON  COCTaBIIAIOIICH YMEHHE  BOCIPUHUMATh W  KPUTHUYCCKU
aHAJM3UPOBATh MH(GOPMAIIMIO, TPESJACTABICHHYIO B Pa3IUYHBIX (hOopMaXx, MIOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTMX pPEaJIbHBIX TMPOIECCOB W 3aBHUCHMOCTCH,
IPOU3BOJIUTh MPOCTEHININE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMU MPUHILHMIIAMU cOOpa, aHallu3a U
NpEICTaBIIEHUs] JAHHBIX W3 Pa3IU4HBIX cdep >KU3HU OOIIECTBA M TOCYAAapCTBa
npuoOIaeT o0ydyarmuxcss K OOLIECTBEHHBIM HHTepecaMm. H3ydeHne OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHU3aluu Tepedopa U Mojcu€ra yucia
BapUAHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a/1auax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maéT MmaTeMaTnueckuil pyHmaMeHT s GOpMUPOBAHUS KOMIIETCHITUHN B
obnactu nHPOpMATHKUA W IUDPOBBIX TeXHOJOTHHA. [IpU M3ydyeHUHW CTAaTHUCTUKUA U
BEPOATHOCTH OOOTAMIAIOTCS TMPEJACTABICHUA OOYyYaloUIUXCsi O COBPEMEHHOM
KapTUHE MHUpPa M METOJaxX €ro HMCCIeIOBaHUs, (POPMUPYETCS MMOHWMAHHUE POJIU
CTaTHCTHKHU KaK MCTOYHHUKA COIMATIHHO 3HAYUMOUN MH(MOPMAIIH U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBUY C JaHHBIMU IEJISIMU B CTPYKTYpPE MPOTrpaMMBbl yueOHOTO Kypca
«BeposTHOCT, W CTAaTUCTHUKA» OCHOBHOTO 00IIero oOpa30BaHUs BBIIEICHBI
CIIeYIONINE COAepKaTeIbHO-MeToanYeckne nuHun: «lIpeacraBnenune JaHHBIX U
ommcareNbHAs CTATUCTUKa», «BeposTHOCTHY, «INeMEHTH KOMOWHATOPUKH,
«BBenenune B Teopuro rpadoB.

Conepxanue nmuann «lIpencraBneHue NaHHBIX W OMUCATEIbHAS CTATHCTUKAY
CIIY’>KUT OCHOBOM 17151 )OpMHUPOBAHUS HABBIKOB PaOOTHI ¢ MHGOPMAIIHEH: OT YTCHUS
¥ WHTEpHIpeTanuu uHpopMaIuu, MpeICTaBICHHON B Ta0luIaxX, Ha JUarpaMmax u
rpadukax, mo cOopa, TPENCTaBICHUS W aHadW3a JaHHBIX C HCIIOJIb30BAaHUEM
CTAaTHCTHYECKUX XapaKTEPUCTUK CPEIHUX M paccenBaHus. Pabotas ¢ maHHBIMH,
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oOydaromuecs: y4yaTcsi CUMTBIBATb W HWHTEPHPETUPOBATH JAHHBIC, BBIIBUIATH,
apryMeHTHUPOBAaTh M KPUTUKOBATh MPOCTEHIIME TUIIOTE3bl, Pa3MBIIUIATh HaJ
(pakTOpamMu, BBI3BIBAIOIIMMHU H3MEHYMBOCTh, W OLIEHUBATh WX BJIMSHUE Ha
paccMaTpUBaeMble BEJIMYMHBI U IPOLIECCHI.

NHTYUTHBHOE NPEACTABICHUE O CIy4alHOUW WU3MEHUYMBOCTHU, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHAEHLMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW IS
U3YYEHHUs] TEOPUH BEpOSTHOCTEW. boisbllioe 3HaYeHHE HUMEIOT NPAKTUYECKUE
3aJlaHus, B YACTHOCTHU ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMHU MOJIEITISIMU.

[loHsiTue BEpOSTHOCTH BBOAMTCS KaK Mepa MpaBAONOAOOUs CIIy4ailHOTO
coObrtus. Ilpm wu3ydeHun ydeOHOTO Kypca oOydarouidecss 3HAKOMATCS C
IPOCTEHIIIMMU METOIAMH BBIYHMCIICHUS! BEPOSITHOCTEH B CIIy4ailHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH MCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMHU,
NO3BOJISIIOUIMMHU CTaBUTh M peliaTh Oosiee CloKHbIE 3a7aud. B yueOHbI Kypc
BXOJIIT HayaJbHbIE MPEACTABICHUS O CIy4YaWHBIX BEIMYMHAX M UX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4ueOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAMHM M OCHOBHBIMHU ONEPALMSIMHU HAJl MHOXKECTBAMHU, PaCCMATPUBAIOTCS
OpUMepbl MPUMEHEHUS ISl PEIICHMs 3a]ad, a TaKXKe HCIIOJIb30BaHUS B JPYTUX
MaTeMaTUYECKUX KypcaX U yUYEOHBIX NPEeIMETax.

B 7-9 xinaccax usydaercs ydyeOHbIH Kypc «BeposTHOCTH M cTaTuCTUKa», B
KOTOPBINA BXOIAT pazfensl: «IIpencrapieHne 1aHHBIX M ONMCATEIbHAs CTATUCTHKAY,
«BeposTHOCTBY, «eMEHThl KOMOMHATOPUKNY, «BBefieHre B Teoputo rpadoBy.

Ha usyuenune yueOHOro kypca «BepoaTHOCTb U cTaTuCcTUKa» oTBoAUTCs 102
yaca: B 7 kiacce — 34 uaca (1 gac B Hezemio), B 8 kiacce — 34 yaca (1 yac B Heziemi0),
B 9 xmacce — 34 yaca (1 4ac B Hefiemi0).



COAEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUJIE TAOIUIl, qUarpamm, rpadukoB. 3amojHEHHUE
TaONMI, YTEHHWE U TMOCTPOEHHUE AuarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) H
KpYroBbIX). UTeHue rpaduKoB pealibHbIX MpoueccoB. M3pneyenue nHpopManuu us3
IyarpamMM U TaOJIull, UCIIOIH30BaHUE U MHTEPIPETAIUs JaHHbIX.

OnucaTtenbHas CTAaTUCTHUKA: cpeHee apumeTHuecKkoe, MeauaHa, pa3max,
HauOoJibllice ¥ HAWMEHbIIIEe 3HAYeHUs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIy4alHOM U3MEHYUBOCTH.

Cry4ailHbIil 2KCIIEpUMEHT (OIBIT) M ciiydaiiHOe coObiTHe. BeposTHOCTh U
gacToTa. Poib MalOBEpOSATHBIX U MPAKTUUECKU JIOCTOBEPHBIX COOBITUI B TIPUPO/IE
u B o01iecTBe. MoHeTa U urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenennp BepmmHbl. Yucio pédep u cymMmapHas
crenenb BepmuH. IlpeacrtaBienue o cpszHoctu rpada. llenu u nuxnel. [lytu B
rpadax. O6xon rpada (diiepoB myTth). lIpencraBienne o0 OpPUEHTHPOBAHHOM
rpade. Pemenue 3a1au ¢ noMonibo rpados.

8 KUIIACC

OnucaTtenbHasi CTaTUCTHUKA: cpeaHee apudmeTnyeckoe, MeauaHa, pa3max,
HaumOoJbIIee M HaUMEHbIllee 3HauYeHHUs HaOoOpa YUCIOBBIX JaHHBIX. [Ipumeps
CIIy4YailHOM M3MEHYHMBOCTH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucio pédep u cymMmapHas
creneHb BepmwuH. IIpeacraBnenue o ceszHoctu rpada. Ilenu m mmkel. Iyt B
rpadax. O6xon rpada (dinepoB myth). llpencraBieHue o0 OpPUEHTHPOBAHHOM
rpade. Pemenne 3a1a4 ¢ momoIpio rpados.

[IpencraBienue qaHHBIX B BUJE TAOJIUII, JUArpaMM, TpadKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, MOAMHOXeCcTBO. Omnepanuu Haju
MHOXECTBaMU: O0BEANHEHHE, TTepecedeHue, nonoaHenrne. CBONCTBa onepanuii Haj
MHOXECTBAMU:  IEPEMECTUTENILHOE,  COYETAaTEIbHOE,  pacCHpeleIUTENbHOE,
BKIIIOUEeHHs. VIcmonp30BaHue rpadUyecKoro TMPEICTABICHUS MHOXECTB IS
OMMCaHUS pealbHbIX MPOLIECCOB U SIBICHUN, IPU PELICHUU 3a7aY.

N3mepenue paccenBaHus NaHHBIX. [{ucnepcusi U CTaHIapTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

DOnemeHTapHble COOBITHSI  ciydaiiHOoro ombita. CiydailHeie  COOBITHSA.
BepositHoctn  coObrtrii.  ONBITBI ¢ PaBHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMHU
coObITuAMU. CrydaiiHbiii BEIOOp. CBSI3b MEXAY MallOBEPOSITHBIMU U MPAKTHUYECKHU
JIOCTOBEPHBIMU COOBITUSMH B IIPUPOJIE, OOIIECTBE U HAYKE.



HepeBo. CBOMCTBA AEPEBBEB: €AUHCTBEHHOCTD ITYTH, CYIIECTBOBAHUE BUCSYEN
BEPIIMHBI, CBA3b MEXKY YMCIOM BEpIIMH U yuciioM pébep. [IpaBuino yMHOXKEHHUS.
Pemienue 3aau ¢ momoibio rpados.

[IpotuBomnonoxkubie coObiTUs. Juarpamma Oinepa. OObeauHEeHUE U
nepeceueHne  coObiThil. HecoBmecTHpie  coObiTusi. Dopmyna  CIOXKEHUs
BEPOATHOCTEU. YCJIOBHAsi BepOATHOCTh. IIpaBuwino ymHoOxeHus. HesaBucumeblie
coObrTus. IlpencraBnenue skcrnepuMeHTa B BHAE JepeBa. PemieHue 3agady Ha
HaxO0XJICHUE BEPOSITHOCTENW C MOMOIIBI JI€peBa CIYyYalHOI'O 3SKCIIEPUMEHTA,
auarpamm Oiepa.

9 KJIACC

[IpencraBnenue JaHHbIX B BUAe Tabiuui, JauarpamM, rpaduUKoB,
UHTepIpeTanus AaHHbIX. UTeHne u nocTpoeHue Tabiauu, auarpaMm, rpadukoB 1mo
peanbHbIM JJAHHBIM.

OnucaTenbHas CTAaTUCTHUKA: cpefHee apudmeTnyeckoe, MeauaHa, pa3max,

HauOouibllice W HaMMEHbIIIEEe 3HadYeHus HaO0opa YHCIOBBLIX JaHHBIX. lIpuMepshl
CIIYYaMHOM M3MEHYMBOCTH.

MHOXECTBO, 3JIEMEHT  MHOXKECTBA, NOJMHOXKECTBO. Omepanmuu  HajJ
MHOKECTBaMH: 00BbEIMHEHHUE, IepeceueHne, JononaHeHue. CBOMCTBA olepaluii Hajl

MHOKECTBAMM: _ NIEPEMECTHUTENIbHOE,  COYETATEIbHOE,  PacHpeAeauTeNbHOE,
BKJItOueHud. Mcrnonb3oBaHue rpaduyeckoro MpeCcTaBICHUS MHOMXKECTB JUis
ONMCAaHU peaJlbHbIX MPOLECCOB U SABJICHUW, IPHU PEICHUHN 3a/a4.

HepeBo. CBOMCTBA AEPEBBEBR: €AMHCTBEHHOCTH IYTH, CYIIECTBOBAHHE BUCSUYEH
BEPILMHBI, CBS3b MEXKIY YHCIOM BEPIIUH U yuciaoMm péodep. [IpaBuio yMHOKEHUS.
Pemenue 3amay ¢ moMmoibio rpados.

[IpotuBomnonoxkueie coObiTua. Juarpamma Oiinepa. OObeAUHEHUE W
nepecedeHne cooOpiTuii. HecoBmecTHbie  coObITHs. DopMmyrna  CIIOKEHUS
BEPOSATHOCTEN. YCIOBHas BEpOATHOCTh. IIpaBuio ymHoxeHus. He3aBucumbie
coObrtusi. IlpencraBnenue sKcriepuMeHTa B BHAE JepeBa. PemeHue 3amady Ha
HAaXOXJCHHE BEPOATHOCTEW C IIOMOIIBIO JEpPEBA CIYyYalHOTO JKCIEPUMEHTA,
nuarpamm Ditnepa.

[lepectanoBku u ¢akropuan. CoyeTaHUs U YUCIO COYETaHHUU. TpeyrolbHUK
[Tackans. Pemenue 3amay ¢ HCOAB30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BepossTHOCTh. CaydailHbli BEIOOpP TOYKU U3 QUTYpPHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucneitanue. Ycenex u Heynaya. Cepust ucnbITaHu 10 epBoro ycnexa. Cepust
ucnbiTaHuil bepunynnu. BeposatHocT coObITHH B cepuu UcTIbITAaHUN bepHyu.

CityuaiiHasi BeJIMUMHA U PACIPENCICHUE BEPOSTHOCTE. MaTeMaTnyeckoe
OXuAaHue U aucnepcus. IlpuMepsl MaTEeMaTHYECKOrO  OXUJIAHUS  Kak



TEOPETUYECKOr0 CPEIHEr0 3HAYEHUS BEIUYMHBL. MaTeMaTU4eCKOE OXUIAHUE U
OUACTIEPCUS  CIIyYalHOM BEJIWYMHBI «UYHUCIO YCIEXOB B CEPUM HUCHBITAHUU
bepnymmy.

[TonsiTue o 3akoHe OoybIIKMX yucell. M3MepeHue BepOSTHOCTEN C MOMOIIBIO
gacToT. Posib 1 3HaUeHUE 3aKOHA OOJIBIIINX YKCEN B IPUPOJIC U OOIIECTRE.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS IPOrpaMMbl  Y4EOHOTO Kypca
«BeposITHOCTh M CTATUCTHKA XapaKTEPU3YIOTCSI:

1) naTpuoTHYECKOe BOCIIUTAHHE:

NPOSBIICHUEM MHTEpeca K TMPONUIOMY M  HACTOSAMIEMY POCCHHCKOU
MaTEMaTUKH, IICHHOCTHBIM  OTHOIICHHEM K JIOCTHOKCHHSM  POCCHUHCKHX
MaTEMaTUKOB U POCCHUHCKOH MaTeMaTHYECKOW IIKOJBI, K HCIOJb30BAHHIO 3THUX
JTOCTHXKEHUH B APYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaaaHCKoe H TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, NMPOUEAYP TPakKIAAHCKOTOo OOIIecTBa (HANpUMED,
BBIOOPHI, OMTPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO dTHUECKUX MPOOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHUW HayKd, OCO3HAHHMEM BaXKHOCTHU
MOPaJTbHO-3TUYECKUX TPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha aKTHUBHOE Yy4YacTHE€ B PEIICHHH MPAKTUYECKUX 3ajad
MaTeMaTUYeCKON HaNpaBJICHHOCTH, OCO3HAaHHMEM BaXHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHMs Ha TPOTSHKCHHHM BCEH >KM3HU JJIS YCHENTHOW MPOQeCcCHOHATBHOU
JESTENHbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIBHON TPACKTOPHHN 00pa30BaHMUs U KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTHYeCKOEe BOCTIMTAHME:

CIIOCOOHOCTPIO K JMOIMOHATBHOMY W  JICTETHYECKOMY BOCHPHSITHIO
MaTeMaTHYeCKuX OOBEKTOB, 3aJad, PEIICHWH, PaCCYXKICHUH, YMEHHUIO BHJIETH
MaTeMaTHIeCKrue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT 0 TMO3HAHUSI:



OpHUEHTAIlMEX B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
oOmiecTBa, MOHMMAaHMEM MaTE€MaTHUYECKOW HAayKu Kak c(depbl 4YelOoBEYeCKOU
NEATENbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAYUMOCTH JJISI PA3BUTHUS LIUBUJIU3ALINM,
OBJIQJICHUEM SI3IKOM MAaTEMaTUKU U MAaTE€MAaTHYE€CKOW KYJIbTYPOH KakK CpeICTBOM
IIO3HAHUS MHpPA, OBJAJECHUEM NPOCTECHMIIMMU HABBIKAMH HCCIEA0BATEIBCKOM
NEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHHE, (POPMHUPOBAHHE KYJIBTYPbI 310POBbSI H
IMOLMOHAJIBHOI0 0JIAT OOy YHA:

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHYECKUE 3HAHUS B HHTEPECax CBOETO
3I0pOBbS,  BEJIEHHUS  3J0pOBOro  oOpa3a >KM3HM  (340pOBOE  IHTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUM M OTIbIXa, peryysipHas Qusnueckas
aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKA pe(IIEKCUU, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOIo K€ MpaBa APYroro 4ejaoBeKa;

7) 3K0JI0rNYecKoe BOCTINTAHUE:

OpHUEHTAlIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHUW JIJI pElICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXKAIOILIEH Cpelibl, MJIaHUPOBAHUS MOCTYIIKOB U OLEHKHU
UX BO3MOXKHBIX MOCJIE/ICTBUI JJIsI OKPY>KAIOIE cpe/ibl, 0OCO3HAHUEM TI100aTbHOTO
XapakTepa SKOJOTHYECKUX POOJIEM U IMyTeH UX PEIICHHUS;

8) amanTanMsi K U3MEHSIIOIMMCSl YCJIOBHSIM COIHAIBHON W NMPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBUAX HEONPENEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCA Yy APYTHUX JIOJEH, MPHOOpEeTaTb B COBMECTHOW NEATEIHLHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETCHI[UHU U3 OIbITA JPYTUX;

HEOOXOMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HaHWH, B TOM YHCIIE
bopMynHpoBaTh MU, TOHATUSA, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh Je(UIMTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PAa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalHl0, BOCIPUHHMMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMMIA KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE PEIICHUS W JCHUCTBUA, (OPMYIUPOBATH U OIICHUBATH PUCKU H
MOCJICSICTBUSA, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YYeOHbIE AeCTBUS

Ba3zoBble Jornueckue 1ecTBUA:



BBISIBJISITh M XapaKT€pPU30BATh CYIIECTBEHHbIE NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, MOHATHUWA, OTHOIIEHUA MEXAYy MOHATUSAMH, (OPMYIHPOBATH
ONMpeNeNeHus]  MOHATHM,  YCTAHABIMBATh  CYIIECTBEHHBI  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS M CpaBHEHUsS, KPUTEPHUU
IPOBOJIUMOTO aHAJIN3A;

BOCHPUHMMATh, (HOPMYJIUpPOBaTH M  MpeoOpa3oBbIBATh  CYXKICHUS:
YTBEpJUTEIbHbIE U OTpPULATENbHBIC, €AUHUYHBIE, YacTHbIE W OOUIME,
YCIIOBHBIE;

BBISBJISATh ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM WU
npotuBopeunss B (aKTax, JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JIs BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;
JIeNaTh BBIBOJIBI C HCIONB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

pa30upaTh J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPXKACHUH (NIpSMbIE U OT
IPOTUBHOIO), TPOBOIUTH CAMOCTOSITEIbHO HECIO0XKHBIE J0Ka3aTeIbCTBA
MaTeMaTU4YeCKUX (DaKTOB, BBICTpAaUBATh APTYMEHTAILIMIO, TPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpATh CIOCOO pelIeHusl y4eOHOW 3ahaud (CpaBHUBATH HECKOJIBKO
BApMaHTOB pEIIEHUs, BbIOMpPATh Haubojee MOAXOMAUIMN C ydé€ToMm
CaMOCTOSITETIbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarebCckue AeCTBHA.

UCTIOJIh30BaTh BOIPOCH KaK HCCIIENOBATEIbCKUNA WHCTPYMEHT ITO3HAHUS,
(GopMynUpOBaTH BOMPOCH, (QHUKCUPYIOIINE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITETILHO ~YCTaHABIMBAaTh HWCKOMOE H JaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIUI0, MHEHHE,

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY TUIaHY HECIIOKHBIN
9KCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHIEeCKOTO 00BEKTA, 3aBUCUMOCTEH 0ObEKTOB MEXIY COOOM;
CaMOCTOATETHHO (POPMYIHUPOBaTH 00OOIIEHUS U BBIBOJBI MO pE3yibTaTaM
POBEIEHHOTO HAOIIO/IEHNs, HUCCIIENOBAaHUS, OIICHUBATH JIOCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YJIbTAaTOB, BRIBOJIOB U 000OIIECHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pPA3BUTHE TPOIECCa, a TaKXKE BBIIBUTATh
MIPEOIOKEHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBJIATH HEJOCTATOYHOCTh W H30BITOYHOCT, HMHGOPMALMHU, TAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBATH W WHTEPIPETHPOBATH
MH(pOpMALINIO Pa3IMYHBIX BUJOB U (HOPM IPEACTABICHUS;



BBIOMpaTh (QopMy TmpeAcTaBieHUs HHGOPMALMU W WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JAMarpaMmamMu, HHOW TrpaduKod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(DOpPMALUU IO KPUTEPUSM, MPEAJIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIe 1eiiCTBUA:

BOCIIPUHUMATh U (hOPMYIMPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJSIMU OOIICHMS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS 1O XOJy pPeUICHUS
3aJ1ayu, KOMMEHTHUPOBATH MOJYyYEHHBIN pe3ysIbTaT;

B XO7I¢ OOCYKJICHHUS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJIeMBbl, PEeIIaeMO 3a/aud, BBICKAa3bIBaTh MJICH, HAIICJICHHBIC Ha MOWCK
PEIICHMS, COMTOCTABIIATH CBOU CYXICHHS C CYXIACHUSAMU IPYTUX YIACTHHKOB
Jauanora, OOHapyXKUBaTh pa3U4he M CXOJCTBO IO3UIIMHA, B KOPPEKTHOMH
dbopme hopMyIUpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NIPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3aa4H, SKCIICPUMEHTA, UCCIICI0BAHNUS,
IIPOEKTa, CAMOCTOSITCIIBHO BBIOUPATh (JOPMAT BBICTYIUICHHUS ¢ YIETOM 3a1a4
NIPE3CHTAIMU U OCOOCHHOCTEH ayIMTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHANBUIYaTbHON
paboThI MPHU PelIeHUH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

NPUHUMATH 11€JIb COBMECTHOU NEATEIbHOCTH, IUIAHUPOBATh OpPraHU3alUI0
COBMECTHOW palOThl, pacmpenensTh BHIbBI padoOT, JOroBapuBaTHCA,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIIO/IeH;

y4acTBOBaTh B TPYMNOBBIX (opmax paboTel (0OCyXkaeHUS, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPJIMHUPOBATh CBOW JICUCTBHS C JIPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJAJa B OONIMI TPOAYKT IO KPUTEPHUSIM,
c(hOpMyTHPOBAaHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHUBepCcaJbHbIe yueOHbIE 1elCTBUS

Camoopranusanus:

CaMOCTOSITETTHO COCTABJIATH IUTAH, QJTOPUTM PEIICHHs 3aaadd (WM ero
9acTh), BBIOMpATh CIIOCOO PEIICHUS C YYETOM HMEIONIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBAaTh M KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOW MH(OPMAIIUH.

CaMOKOHTpO.Hb, 3MOHI/IOHa.]1])HbII7[ HHTCJIJICKT:



e BIAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI ITpOLIecca U pe3yibTaTa
peneHns MaTeEMaTHYECKON 3a1a4H;

e MPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBHUE pE3yJbTaTa AEATEIBHOCTU MOCTABICHHOW LIENN U
YCIOBUSAM, OOBSICHATh MPUYMHBI JOCTHXKEHHUS WM HEJIOCTUKEHUS LEJH,
HaXOAUTh OLUIMOKY, 1aBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7 KJjacce OOYYalONIIMICS TMOMYYUT CIESAYIOIINE
PEAMETHBIE PE3YIIbTATHI:

Uutate wuHbOpMaALUIO, NPEACTABICHHYIO B TalJuIaxX, Ha JIUarpaMmax,
NPEACTaBIATh JaHHBIE B BHJIE TaOJHI, CTPOUTH JUarpaMMbl (CTOJIOHKOBBHIC
(cTonbyaThie) U KPYroBbie) IO MAaCCHBaM 3HAYCHUH.

OnuceiBaTh W HUHTEPHPETUPOBATH  PEAJIbHBIE  YKMCJIOBBIE  JIaHHBIC,
IpeCTaBICHHBIC B TA0IUIAX, HA AUarpaMmax, rpadukax.

Hcnonp3oBaTh i1 ONUCAaHUS JAHHBIX CTATUCTHUYECKUE XAPAKTEPUCTUKH:
cpenHee apudMeTHUYECKOe, MeAHaHa, HauOOoJbIllee M HauMEHbIlee 3HAYCHUS,
pa3max.

NMers mnpencraBieHWE O CIy4yalHOM HW3MEHYMBOCTM Ha IpUMEpax IEH,
(¢u3nueckruX BETUYHH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K koHmy oOydenus B 8 kJacce OOYyYarOIIMICS TOJYYHT CICAYIOIIUE
IPEAMETHBIE PE3YJIbTATHI:

Hcnonp3oBaTh MJi1 ONUCAHUS JAHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKH:
cpenHee apudMeTHYECKOEe, MeIHMaHa, HauOOJbIlee M HaUMEHbIEe 3HAUYCHUS,
pa3max.

W3Bnekats U mpeoOpa3oBbiBaTh HHGOPMAIMIO, MPEACTABICHHYIO B BHIIC
TabyuIl, quarpamMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAaOJIHI], AHArpamM,
rpaduKoB.

OnuchlBaTh JAHHBIE C TMOMOIIBIO CTATUCTUYECKUX IOKA3aTesield: CpeaHuX
3HAYeHUI U Mep paccenuBaHus (pa3Max, AUCIEPCUSl U CTAHAAPTHOE OTKIOHEHUE).

HaxoauTp 4acTOThI YMCIOBBIX 3HAYEHHUI U 4aCTOThI COOBITUH, B TOM YHUCJIE MO
pe3ysibTaTaM U3MEPEHUM U HAOII0ICHU .

HaxonuTe BEpOATHOCTH CIyY9alHBIX COOBITUH B OMBITaX, 3HAS BEPOSTHOCTHU
AJIEMEHTApHBIX COOBITUHA, B TOM UHCIE€ B ONBITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMU.
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Hcnonb3oBaTh rpapuyeckue MOJEIU: JEPEBO CIYyYaHHOrO SKCIEPUMEHTA,
qyarpaMmsbl Jiliepa, YuciaoBas npsmasi.

OnepupoBaTh MNOHATHSIMH: MHOXKECTBO, IOJMHOKECTBO,  BBINOJHSATH
olmepaluyd HaJ MHOXECTBaMU: OOBEIUHEHUE, MEPECEUYCHHE, JIONOJHEHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Ncnonw3oBath rpadguyeckoe mpeAcTaBICHUE MHOXKECTB U CBSI3EH MEXKIY HUMU
JUIs1 OMMMCAHMS MPOLIECCOB U ABJIEHUM, B TOM YUCIIE NIPU PELICHUU 337a4 U3 IPYTUX
y4eOHBIX TPEAMETOB U KYpPCOB.

K xoniy oOyuenus B 9 Kjacce o0Oydyaroluics TMOJIYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

N3Bnekars W mpeoOpa3oBbIBaTh HHQPOPMAIMIO, TPEACTABICHHYIO B BHUJIE
TabauIl, Auarpamm, rpadukoB, IPEACTABISATh IaHHBIC B BUJE TAOJUII, TUarpaMM,
rpaduKoB.

OnuceiBaTh JAaHHBIE C TMOMOIIBK) CTATUCTUYECKUX TIOKa3aTeNe: CpeIHUX
3HaYEHUN U Mep pacceruBaHus (pa3Max, JUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE).

N3Bnekats u npeodbpa3zoBbIBaTh HHGOPMAIIHIO, MPEICTABIICHHYIO B PA3IMUYHBIX
UCTOYHHUKAX B BUJC TaOJMII, 1UarpaMm, rpaduKoB, MPEACTABIATh JaHHBIE B BUJIC
Ta0IMII, AUATPaMM, TpaduKoOB.

Pemate 3amaunm opraHu3oBaHHBIM TEpeOOpPOM BapHAHTOB, a TaKke C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonp3oBaTh onucaTeNbHbIE XapaKTEPUCTUKHU JJIsI MACCUBOB YHCIIOBBIX
JNAHHBIX, B TOM YUCJIE CPEIHUE 3HAUCHHS U MEPBI pACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUM M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yiabTaTaMy IPOBEAEHHBIX U3MEPEHUN U HAOIIOCHU.

HaxoauTh BEpOSITHOCTH CIIy4allHBIX COOBITHM B M3yYCHHBIX OMBITaX, B TOM
YuClie B OMNbBITAaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEPUIX
VCTIBITAHUH JIO TIEPBOIO yCII€Xa, B CEPUAX UCIIBITAHUN bepHyum.

Nmers mipencrtaBieHWe O CIYYalHOW BEJIWYMHE W O pPacHpeiciCHUU
BEPOATHOCTEMN.

Nmers mnpencraBieHue O 3aKOHE OOJBIIMX 4YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIY4ailHON U3MEHUYHUBOCTH U O POJIM 3aKOHA OOJBIIUX YUCET B
pUPOE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
bub6mmoreka [IOK
! HlpecTaBIIeHAe AAHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Ommcarenpias craTHeTHKa 8 . https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
3 CoryuaiHas u3MeHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIIy4aitHOTO 4 1 bubnuorexa [JOK
COOBITUSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001enue, cucTeMaTH3aLys 3HaHUH 5 2 httos://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 2 5
[TPOTPAMME
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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 KJIACC

KoJsnyecTBo 4acos DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne n/n P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
L OmucaTenLHas CTaTHCTHKA 4 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Brenenie B Teopuio rpagos 3 https://m.edsoo.ru/7f415fdc
3 OmmcarenpHas craTucTuka. PaccenBanue 4 bu6mmorexa [IOK
' JAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
4 Mroxectsa > ! https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
5. BeposTHOCTb ciy4aitHOTO COOBITHS 4 1 httos://m.edsoo.ru/7FA17fb2
) bubnuoreka [IOK
6 Brejerue B Te0pHIo rpagos:AcpeBo. 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 Crysaidnbie cobbTia o ! https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
8. O06001enne, cucTeMaTH3alys 3HAaHUH 1 httos://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 34 9 1

I[TPOTPAMME
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https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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 KJIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ieioB U TeM nudpoBbie
Ne n/n P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
L TpezicTaBnenne aHHbIX 4 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2. OnucartenbHast CTaTUCTHKA 5 1 1 httos://m.edsoo.ru/7fA15fdc
bu6mmorexa [IOK
3 Brenenne B Teopuio rpados. Jlepeso 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Mroxectsa 4 ! https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
5. BeposTHOCTB ciy4aitHOTO COOBITHS 4 httos://m.edsoo.ru/7FA17fb2
bu6mmoreka [JOK
° DIEMEHTEI KOMOUHATOPHICH 3 https://m.edsoo.ru/7f41a302
7 ['eoMerpuueckas BEpOSITHOCTh 1 bubmorexa HOK
) P p https://m.edsoo.ru/7f41a302
bubnuoreka [JOK
8 Hemerranms beprysuim 2 ! https://m.edsoo.ru/7f41a302
. bubmuoreka [JOK
S Crrydaiinas Benumna 3 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
10. 2 1
OGobmerte, KOHTpOTE, https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 34 3 3

[TPOTPAMME
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https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA
* Maremaruka. BepodaTHOCTb U cTaTUCTHKA: 7-9-€ Ki1acchl: 0a30BbI YPOBEHD:
y4eOHHUK: B 2 yacTax, 7-9 knaccel/ Beicoukuii 1.P., Smenko U.B.; mox pen.

Amenko U.B., Akunonepuoe obmectBo «M3natensctBo «IIpocBemnienne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bu6nmmoreka IIOK
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