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MOSACHUTEJBHASA 3AIIKNCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U
X poJid B 00Opa3oBaHUM, HEOOXOJUMOM Ka)XJAOMy 4delloBeKy. Bospacraer umcio
npodeccuii, mpu OBJIaJIEHUU KOTOPBIMU TpeOyeTcst Xopolasi 6a3oBasi MOATOTOBKA B
001acTy BEpOSITHOCTU U CTATUCTUKH, TaKas MOJATOTOBKA Ba)KHA JIJISI IPOIOJIKCHHUS
00pa30BaHMs U I YCIIEITHON MPOo(ecCHOHATBbHOM Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A i1 000CHOBAaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSX HEJOCTATKa
WM U30bITKa HHGOPMAIIMU HEOOXOAUMO B TOM YHUCJE XOPOLIO C(hOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOyuaronuxcs QyHKIIMOHAIbHYIO TPAaMOTHOCTh, BKJIIOUAIOIIYIO B c€0s1 B KaueCTBE
HEOTHEMJIEMOM  COCTABJISIIONICH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIIM3UPOBATh HHPOPMAITUIO, IPECTABICHHYIO B PAa3UYHBIX (popMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
MPEACTABIICHUS JTAHHBIX W3 Pa3W4HBIX cdep KU3HU OOIIeCTBA M TOCyJIapcTBa
npuoOuiaeT oOydarImmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOWHATOPUKH Pa3BMBAaET HABBIKM OpPraHHM3allMU Iepebopa M mojacuéra 4ucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét MaTeMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMITIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH O0O0OTAlIAIOTCSl TPEACTABICHUS OOYYalONIMXCSA O COBPEMEHHOU
KapTHHE MHpa W METOJax €ro HCCIeNOoBaHUs, (OpMHUpPYETCs MOHUMAaHHUE POIU
CTaTUCTUKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOUN MH(GOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTCTBHM C TaHHBIMH LIETSIMHU B CTPYKTYpE IPOrpaMMbl Y4eOHOTO Kypca
«BepossTHOCT, W CTaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BBIACICHBI
CIIEyIOIIne coaep)kaTebHO-MeTonudeckue tuHun: «lIpencraBnenne maHHBIX U
omucaTelibHas CTAaTUCTUKa», «BeposaTHOCTH», «DJIEMEHTHl KOMOWHATOPUKW,
«BBezaenue B Teoputo rpadoBy.

Conepxxanne nmuuauu «lIpencraBieHne TaHHBIX W OMUCATEIbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 11711 (HOPMUPOBAHUS HABBIKOB PaOb0ThI C UHGOPMAIIMEH: OT UTCHUS
¥ MHTEpHIpeTanuu uH(popMaIu, IpeacTaBICHHON B TaOnHIlax, HA AUarpaMMax u
rpadgukax, a0 cOopa, MPEACTaBICHUS W aHalW3a JaHHBIX C HCIOJh30BAHUEM
CTAaTUCTUYECKUX XapaKTEPUCTHUK CPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaroniyecss y4aTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH JAHHBIE, BBIJBUTATH,



apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIMMH HW3MEHUMBOCTb, W OICGHWBATh WX BIMSHUE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U TTPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
U3YYEHUs TEOPUH BEPOSTHOCTEH. bonblloe 3HaueHHE HMEIT NPaKTUYECKHE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTENIIIMMHU METOIAMU BBIYMCIIEHUS BEPOSITHOCTEN B CITYYaHBIX SKCIIEPUMEHTaX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HMCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pelaTh Ooyiee CIOXKHBIE 3adaud. B y4ueOHBI Kypc
BXOJSAT HAYAJIbHbIE MPEACTABICHUA O CIy4YalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTEePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCA C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuaercs ydeOHbIN Kypc «BeposiTHOCTh W CTaTHUCTHKa», B
KOTOPBIN BXOAAT pazzaeinsl: «[IpeacraBienne TaHHbIX U ONUCATENbHAS CTATUCTUKAY,
«BepoaTHoCThY», «DJIEMEHTBl KOMOMHATOPUKNY, «BBeneHnne B Teoputo rpadosy.

Ha uzyuenne yueOHoro kypca «BeposiTHoCTh U cTaTucThka» orBoautcs 102
yaca u eme 34 vaca (st 8 kiacca): B 7 kiacce — 34 vaca (1 gac B Hezenio), B 8
kiacce — 34 yaca (1 gac B Hegemo) u emnie 34 monoaHuUTENbHBIX vaca (1 yac B
HEJIEJII0) C 1IeJIbI0 MMPOXOXKIEHUS MaTepualia 3a 7 kiace, B 9 kinacce — 34 gaca (1 gac
B HEJCIIO).

B cooTBeTCTBUMM C KaJeHAAPHBIM YYEOHBIM IUIAHOM-TPApUKOM, HCKIIOUUB
npazgauueble gHU 23.02.2024, 08.03.2024, 01.05.2024, 10.05.2024, nannas
MporpaMMa paccuutraHa B 7 Kjacce - Ha 32 4acoB; B 8 Kj1iacce —Ha 65 4acoB npu
HOPMATUBHOM IPOJOJIKUTEIBHOCTH YyueOHOTro rojia 34 yueOHbIe Heslenu; B 9 kiacce
- Ha 31 yac (33 yueOHbIe HEllenn).

COAEPKAHUE OBYUEHUS
7 KIIACC

[IpencraBnenne NaHHbIX B BUAE TaOIUL, Auarpamm, rpadukoB. 3aroJIHEHHE
TaOJUIl, YTEHHE W TOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyToBbIX). UTeHHE rpauKoOB peaibHBIX TpolieccoB. M3Bneuenue nudopmaiuu us3
JUarpaMM U TaOJIHII, UCTIONh30BaHNUE U UHTEPIPETANNS TAHHBIX.



OmnwucarenpHas CTAaTHUCTHKA: cpelHee apu(pMeTHYecKoe, MeauaHa, pa3max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOM U3MEHYUBOCTH.

CnyyallHBI SKCIIEPUMEHT (ONBIT) U cliydaiiHoe coObiTHe. BeposTHOCTh U
yacToTa. PoJb MaoOBEpPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B obmiectBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Cremens BepmuHbl. Yncino pébep W cymmapHas
creneHb BepmuH. [IpencraBnenue o csizHoctu rpada. Llemu u nmkmsl. [yt B
rpadax. O6xon rpada (viinepo myth). [lpeacraBienue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMous0 rpados.

8 KJIACC (1 mosyroaue mporpamma 7 KJjiacca, 2 nojyroaue 8 kjacc)

[IpencraBnenne NaHHBIX B BUJAE TaOIUL, AHArpamM, rpadukoB. 3aroIHEHUE
Ta0JNMIl, YTEHHE M TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHE rpauKOB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpamMM U TaOJull, UCTIOIb30BaHUE U UHTEPIIPETALUs] JTaHHBIX.

OnucartenbHasi CTAaTUCTHKA: cpeaHee apu(MeTHYecKoe, MeAHaHa, pa3Max,
HauOoJIbIIICE M HAaUMEHbIIIEE 3HAYEHUs HaOOpa 4YHMCIOBBIX JaHHBIX. [Ipumepsi
CIIy4YallHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHIEPUMEHT (OMBIT) M ClydailHOoe coObITHE. BeposTHOCTh H
yacToTa. PoJjib MajOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIC
U B oO1ecTBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yuciao pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmxoel. [yt B
rpadax. O6xon rpada (vinepoB myth). [IpeacraBnenue 006 OpUEHTHPOBAHHOM
rpade. Pemenue 3aa4 ¢ moMoIibio rpados.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHre, fonojaHeHne. CBONCTBa onepaluii HaJ
MHOXECTBAMHU:  IIEPEMECTHUTEIIBHOE,  COYETATENIbHOE,  PaclpeleuTeNbHOE,
BKIIOUeHUs. Vcnonp3oBaHWe TrpaUyecKoro NpPe/CTaBICHUsS MHOXKECTB s
OMMCAHMS PeaJbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

N3mepenne paccerBaHMs JaHHBIX. JlUcrepcusi U CTaHJAPTHOE OTKIOHEHHE
YUCJIOBBIX HAOOPOB. /lnarpamMma paccenBaHus.

DOnemeHTapHble COOBITHSI ciydaiiHOro ombiTa. CiydaitHble  COOBITHS.
BepositHoctTr  coObITHI.  ONBITBI ¢ PaBHOBO3MOXKHBIMH  AJIEMEHTAPHBIMU
coObITusiMU. CiydaiiHbiii BEIOOP. CBsI3b MEXKIy MaJOBEPOSITHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: EAMHCTBEHHOCTb ITyTH, CYILIECTBOBAHUE BUCAUYEH
BEPIINHBI, CBSA3h MEKy YUCJIIOM BEPIIHH U ducioMm péoep. [IpaBuno yMHOXKEHUS.
Pemenue 3anay ¢ moMonibio rpados.



[TpotuBononoxueie coObiTus. [uarpamma Oiinepa. OObenuHeHue u
nepeceyeHne  coObiThil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSATHOCTEW. YCIIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
cobpiTus. IlpencraBneHune skcnepuMeHTa B BHUJAE JepeBa. PemieHue 3agad Ha
HAXOXKJEHUE BEPOSATHOCTEH C IIOMOIIBIO JE€pPEBa CIYYalHOTO HKCIIEPUMEHTA,
auarpamm Dinepa.

9 KVIACC
[IpencraBienne JaHHBIX B BHJAE TaOdMl, JuarpamMm, TpadUKoB,
UHTEpIIpeTalys AaHHbIX. YTEHHE U MOCTpOeHUE TabIuL, Juarpamm, rpadukos 1o
peabHBIM TaHHBIM.
[lepectanoBku u akropuan. Coyetanus U 4uciio couetanuil. TpeyroibHUK
[Tackains. Pemenue 3a1a4 ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.
['eomeTrpuueckass BeposTHOCTh. CiydailHbli BbIOOp TOYKM M3 (UTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 1YI'M OKPY>KHOCTH.
HcnsiTanue. Ycenex n Heynada. Cepust ucnpiTaHuM A0 nepBoro ycrnexa. Cepus
ucneiTanuii bepayn. BeposatHocTu coObITHII B cepun UcTibITaHUN bepHyim.
CrydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOSITHOCTEN. MaremaTtndeckoe
oxumanue U gucnepcus. I[Ipumepbl  MaTreMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEIHEr0 3HA4YEHUs BEJIMYMHBL. MareMaTndeckoe OXUIAHUE U
JUCIIEPCHST  CIyYallHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCHBITAHUU
bepnrynmny.
[Tonarre o 3akoHEe OONBIIKMX YHcel. M3MepeHne BEpOSATHOCTEH C IMTOMOIIBIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.
IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndyHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMMbl y4eOHOro Kypca
«BeposATHOCTP U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHUE:

IPOSIBJICHUEM HHTEpeca K NPOLUIOMY M  HACTOALIEMY POCCHUCKOU
MaTeMaTUK{, LEHHOCTHbIM OTHOLIEHMEM K  JOCTWIKEHHSIM  POCCHUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peau3alii €ro
npaB, TMPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYp, SBICHHUH, MPOLEAYp T'Pa)XJAaHCKOrO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO 3TUUECKUX MTPOOIJIEM, CBSI3aHHBIX



C IIPAKTUYECKHUM NIPUMEHEHMEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUAIIOB B IEATEILHOCTH YYEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3anad
MaTE€MaTU4YeCKOM HaIpPaBICHHOCTH, OCO3HAHMEM BA)KHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKM3HM Ui YCIEUIHOW MpodeccHOoHaTbHOM
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTEN;

4) cTeTH4ecKOe BOCIIUTAHME:

CHIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyXJCHHU, YMEHUIO BUIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHEHTaMel B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH KakK cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHYECKOW KYJIbTYpOH KakK CPEACTBOM
MIO3HAHUS MHPA, OBJAAECHUEM NPOCTEUIIMMHU HAaBBIKAMHA HCCIENO0BATENBCKON
NEATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAaX CBOETO
3I0pOBbsl, BEAEHMS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Qu3nyeckKas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OUIMOKY M TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTalMEN Ha TPUMEHEHUE MAaTEMATUYECKUX 3HAHUM I PELIEHN 3a1a4 B
00JIaCTH COXPAaHHOCTU OKPY Karoleh Cpe/ibl, MIIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOKHBIX MOCIEACTBHM IJIs1 OKPYXKAIOIIEH cpefibl, 0OCO3HAHUEM II00ATIbHOTO
XapakTepa 3KOJOTHYECKUX MPoOJieM U MMyTeil UX pelIeHHs;

8) ajanTanusi K M3MEHSAIOIMIUMCH YCJOBUSM COLMAIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUAX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOU AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA ¥ KOMIIETCHIIMM U3 OIIbITA APYTHUX;



HEOOXOJUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHWW, B TOM YHCIE
dbopMynTupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, IUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TpEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATH
IPUHUMAEMbIE PEIICHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PUCKA M
NOCJIEACTBUSL, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JelCTBUSA
Bba3oBble Jioruvyeckue 1eiicTBUA:

e BBIBIITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENCHNs]  TOHATHM, YCTaHAaBIMBAaTh  CYIIECTBEHHBIM  NpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IPOBOJIMMOI0 aHAJIN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeOoOpPa3OBBIBATH  CYKJCHHUS:
yTBEpJAUTENIbHbIE U OTpULATENIbHbIC, €IMHUYHBbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;

e BBIBISTH  MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U M
npoTuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSX,
npemaraTb KpUTEPHUHN JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYUI;

e Jl€JaTh BBIBOABI C MKCIOJB30BAHUEM 33aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

e pa3z0upaTh JI0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKJIECHUU (MPSAMbBIE U OT
NPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBLHO HECIIOXKHbBIE JOKa3aTeIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBaTh AapryMEHTALMI0, MPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ACHUS;

e BbIOMpaTh crnocoO pemieHuss ydyeOHOM 3ajauM (CpaBHUBATH HECKOJBKO
BApUMAHTOB peELIEHUs, BbIOMpaTh Hauboyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaregbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOIPOCHI KAK HMCCIIENOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MpoOJIemMy,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULIUIO, MHEHHUE;

e IMPOBOJUTH IO CaMOCTOSITEIIBHO COCTaBJIEHHOMY IUIAHY HECJIOXHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0BAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEMN
MaTEMaTHUYECKOTI0 00OBEKTA, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;



CaMOCTOSITENIbHO (HOPMYIHPOBaTH 000OIIEHUSI U BBIBOJBI MO PE3yJabTaTam
IPOBEIEHHOIO HAOJIIOJEHUSI, MCCIEIOBAHUs, OLIEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIIEHNUH;
IPOTHO3UPOBATh BO3MOXKHOE DAa3BUTHE IIPOIECCa, a TaKKe BbIJIBUTATh
NPEIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIlUHU, JaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BbIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BBIOMpATh (OpMY MPEACTaBICHUS HMHPOPMALUH U WIUIFOCTPUPOBATH
pemiaemMple 3aJayd  CXE€MaMH, JudarpaMmaMu, HWHOM TrpapuKOd H HUX
KOMOMHAIIMSIMU;

OLICHUMBATh HAAEKHOCTh HH(OpPMALMU IO KPUTEPUSIM, MPEIJI0KEHHBIM
YUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTEINBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U LETSIMU OOIIEeHHUS], ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX WM MUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTaT;

B X0JIe 00CYXJI€HHsI 3a/1aBaTh BOMPOCHI M0 CYHUIECTBY OOCYKIa€MON TEMBI,
mpoOJIeMBbl, pelraeMoii 3aJaun, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOUCK
pELIEHHUs], COTIOCTABIISATh CBOU CYKJICHHS C CYKJICHHUSIMU IPYTHX YYAaCTHUKOB
nuanora, OOHapy»XUBaTh Pa3jM4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YyJbTAaThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CAMOCTOSITEIHHO BHIOMPATh (hOpMAT BBICTYIUICHHS C YUETOM 3a71a4
MPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTIbHON
paboThI MpHU pelIeHNH YYeOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATh 11€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3aIIUI0
COBMECTHOW pabOThI, pacmnpenensTh BUIbI pPabOT, JOTOBApPUBATHCA,
00CyXJ1aTh MPOIECC U pe3yiabTaT paboThl, 0000IATh MHEHHS HECKOJIBKHUX
JIIOJICH;

y4yacTBOBaTh B TpynmoBbIX ¢Gopmax padboTel (0OCyxkaeHusi, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JPYTHE), BBITIOJHATH CBOIO YacTh PabOThI
U KOODJWHHUPOBATH CBOU JECUCTBUSI C JPYrUMH 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIMUN MPOMYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, JITOPUTM PEIIEHUs 3afaud (WA €ro
4acTh), BBIOMpATh CHOCOO pelleHUs ¢ YYETOM HMMEIONIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, YDMOLMOHAJIBHBIN HHTEJJICKT:

e BIIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3yibTaTa
peLIEeHNs] MaTEMaTUYECKOM 3a/1auu;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLCHMBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH ITOCTABICHHONW LEIU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTIOCTHDKCHUS WJIM HEIOCTHKCHUS IEH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATHBI

K xoHuy oOyuenuss B 7 KJjacce oOydYarolMiCs TOIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Uutath wuHOpMaIMIO, NPEICTABICHHYIO B TaOJWIaX, Ha JgUarpaMmmax,
NPEACTaBIATh JAaHHbIE B BUAE TaONMI, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnucelBaTh M HMHTEPHPETUPOBATH  pPEAIbHBIE  YHUCJIOBBIE  JIAHHBIE,
MpE/ICTaBJICHHbIE B TA0JIUIIAX, HA TUarpaMmax, rpadukax.

Hcnonb30BaTh [ ONHCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu(pMeTHyecKoe, MeJuaHa, HauOoJbllee W HAauMEHbIIEe 3HAaYEHUS,
pa3max.

NmeTp mpenacraBieHWe O CIy4YaHOM W3MEHYMBOCTM Ha NIPUMEpPAX IEH,
(bU3MYEeCKUX BEIWYWH, aHTPOTIOMETPUUYECKUX JIaHHBIX, UMETh MPEICTABJICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

W3BnekaTte W mpeoOpa3oBhIBaTh HH(POPMAIIUIO, TPEICTABICHHYIO B BHJEC
Tabnuil, Tuarpamm, rpadyKoB, MPEACTABIATh JaHHBIC B BUJEC TaOJHUII, JUATPAMM,
rpaduKos.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX TMOKa3aTeNel: CpeaHux
3HAYEHUI U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUH, B TOM YHUCIIE TIO
pe3ynbTaTaM u3MepeHul U HaOJI0ICHU.



HaxoauTs BepOATHOCTH CIydallHBIX COOBITHI B OIBITAaX, 3HAas BEPOSATHOCTU
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpaduueckue MOAENIU: JEPEBO CIYYalHOIO 3KCIEPUMEHTA,
JyarpaMMsl DWiiepa, 4uciaoBas npsimasi.

OnepupoBarh MOHATUSAMH: MHOXECTBO, IMOJMHOXECTBO,  BBIITOJIHSTH
olnepaldyd HaJ MHOXKECTBaMHU: OOBEIUHEHUE, NEPECEUCHUEe, IOIMOJTHEHUE,
NIEPEYNCIIATD HIEMEHTHI MHOXKECTB, IPUMEHITh CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduueckoe npeIcTaBIeHue MHOXKECTB U CBSA3EH MEKIy HUMU
JUISL OTIMCAHMS IIPOLIECCOB U SIBJIEHUM, B TOM YHUCJIE IIPH PEIIECHUH 3a/1a4 U3 APYTHUX
y4€OHBIX MPEAMETOB U KypPCOB.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekats u npeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B pa3IUNYHbIX
VCTOYHHUKAX B BUJE TAaOIMI], TUarpaMm, rpauKoB, MPEACTABIATH IaHHBIE B BUJE
Ta0JIHILL, TUarpaMm, rpauKoB.

PemaTtp 3amaunm OpraHu3oBaHHBIM NEpeOOPOM BApPHUAHTOB, a TaKXKeE C
UCIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronb30BaTh ONUCATEIbHBIE XaPAKTEPUCTUKHU JUII MAacCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHNS U MEPBI PACCENBAHUS.

HaxonuTh 4acTOThl 3HAYEHUI U YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CiIydallHbIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YlClie B ONbITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX
WCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.

NmMeTs mnpencraBieHue O CIy4alHOM BEJIWYMHE W O paCIpPENEIICHUH
BEPOSITHOCTEN.

HNmeTs mpencraBieHHEe O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEN B
IpUpoAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (mucpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
bubmuoreka [IOK
! HpencTanierme AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 OmHcareibHas CTaTHCTHi 8 L https://m.edsoo.ru/7f415fdc
. bubnuorexa [{OK
3 Catysaitas HsMEHHBOCTE 6 L https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Beezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M 9acTOoTa CIIy4aliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
2
6 O0001enne, cucTeMaTH3amus 3HAHUH 3 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O 32 9 5

I[TPOT'PAMME
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8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! TlpeAcTaBieRHe RanHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OmHcatenbHas CTaTueThia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
1
3 Cityuaiinas H3MCHIHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brenerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTE M 9acToTa Ciy4aliHOTO 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
IT
6 OBTOCHHE Kypea 7 knacca > https://m.edsoo.ru/7f417fb2
OnucarenbHas craTucTuka. PaccenBanne bu6nmoreka [JOK
7 4
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6nmoreka [JOK
8 Mroxectsa 4 https://m.edso0.ru/7f417fb2
bubmuorexa [JOK
B i 1
9 epOSITHOCTH CIIy4aiftHOTO COOBITHS 6 https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
1 B 4
0 BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f417fb2
. bubnmuotexa [JOK
1 Crrysaidusie cobsrmis 8 https://m.edsoo.ru/7f417fb2
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bubmuorexa [JOK

12 O00011eHrEe, cUCTEMAaTH3al1s 3SHAHUH 4 2 https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10O 65 5 1
[TPOI'PAMME
9 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne i/mn Konrpoabnsie IIpakruyeckue
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Hosropenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
2 DJIEMEHTEI KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpOSITHOCTD 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henprranus beprysum 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
5 CryIaiHas BeHuHa 6 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
6 Obodmenue, KOHTPOIE ! 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 31 1 5
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