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HOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1H(PPOBOM MHUpE BEPOSATHOCTh M CTATHUCTHKA MPUOOpETAIOT
BCE OOJIBIIYIO 3HAYMMOCTb, KaK ¢ TOYKH 3PEHUS NMPAKTUYCCKUX MPUIOKECHUM, TaK
U UX posid B 00pa30BaHMM, HEOOXOAMMOM KaKJIOMY 4esloBeKy. Bo3pacTtaeT uucio
npodeccuii, Mpu OBIAJEHUU KOTOPBIMU TpeOyeTcs xopolas 6a3oBasi MOATOTOBKA
B 00JacTH BEPOATHOCTH U CTATHUCTHKH, TakKas ITOATOTOBKA Ba)KHA IS
IIPOJIOJIKEHUST 00pa30BaHUS | IS YCIICITHOM MPodeCCHOHAIBHON Kapbephl.

Kax b1l 4etoBek MOCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMEIOIITUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOT'O NIPHHSATHS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WM u30bITKa MHQOpMaIMK HEOOXOAUMO B TOM HYHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYCCKOE MBIILJICHHUE.

MMeHHO TO3TOMY OCTpO BCTaima HEOOXOAMMOCTh Cc(OpMHpOBATH Y
oOyuaroruxcs GyHKIIMOHATBHYIO TPAMOTHOCTh, BKITIOUAIONIYIO B ce0sl B KAUECTBE
HEOTHEMJIEMON  COCTaBISAIOIICH yYMEHHWE BOCHPHHMMATh W KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, MTPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSATHOCTHBIM XapakTep MHOTMX peajlbHbIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJIUTh MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce€ ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
NpE/ICTaBNIeHUs] JaHHBIX M3 PAa3IUYHBIX cep KU3HMU 00IIecTBa W TOCYAapCTBa
npuoOiaer oOydJaronuxcss K OOIIEeCTBEHHBIM WHTepecaMm. 3ydeHne OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHU3anuu mnepebopa W mojcyéra yucia
BapHaHTOB, B TOM YHCJI€ B IPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3aéT MaTeMaTHYeCKUi GyHIaMEHT i1 (OPMHUPOBAHUS KOMIICTEHIIUNA B
obnactu nHGOPMATHKN U MUGPOBBIX TEXHOJOTUN. [Ipy M3ydeHUN CTATUCTHUKHU H
BEPOSTHOCTH OOOTAIIAIOTCS TPEACTABICHUS OOydYaIOIUXCA O COBPEMEHHOM
KapTUHE MHUpPAa U METOAaX ero uccliefoBaHusi, GOpMHUpPYETCs TMOHUMAHHE POJIH
CTAaTHCTHKU KaK UCTOYHHKA COIMATBHO 3HAYMMOW HH(POPMAILIMH ¥ 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMH LEISIMU B CTPYKTYpE MPOTPAMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHUKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIICICHBI
CIIEYIONINE COMepKaTeIbHO-MeToandeckue auHum: «lIpencraBnenrne MaHHBIX H
ommcarelbHas CTAaTUCTUKA», «BeposATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanne muann «lIpencraBneHue TaHHBIX M ONMUCATEIbHAS CTATUCTHUKAY
CIY)KUT OCHOBOW 1Jii (OpPMHUPOBAHUS HABBIKOB pabOThl ¢ HH(OpManmeil: oT
YTCHHWs] W WHTEPHpeTaluy HWHPOPMAIMK, TPEACTABICHHOW B Ta0nMiax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TPENCTAaBICHHWS W aHajdu3a JaHHBIX C
WCITOJIb30BAaHUEM CTATHUCTUYECKUX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.



Pabotast ¢ naHHbIMHM, OOyd4arolluMecs ydaTcsl CUMTHIBATh M HMHTEPIPETUPOBATH
JaHHBIE, BBIIBUTaTh, apryMEHTUPOBATh W KPUTHUKOBATHh NPOCTEUIINE TUIIOTE3bI,
pa3MbIIUIATh HaJ (PAKTOpaMHU, BBI3bIBAIOIIMMH HW3MEHUYMBOCTh, U OLIEHMBATh HX
BJIIMSIHUE HA pacCMaTpUBAEMbl€ BETUYMHBI U MIPOLIECCHI.

NHTYUTUBHOE MNPEACTABICHUE O CIy4YaMHOW U3MEHYMUBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUW CTAHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3Y4YEeHHs] TEOpUHM BepoATHOCTeH. boiplioe 3HaueHHWEe HMMEIT MNPAKTHUYECKHE
3aJ1aHHs, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMUTCA KaK MeEpa MPaBIONOI00Ms CIy4ailHOro
coObrtusi. [lpm wu3ydeHuun yuyeOHOro Kypca oOydarolmuecs 3HaKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMHM  BBIYMCJIEHUSI  BEPOSITHOCTEM B CIy4aillHBIX
AKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIeMEHTAPHBIMU UCXOJIaMH,
BEPOSTHOCTHBIMHU 3aKOHAMH, MO3BOJISIOIIMMU CTABUTh U pelIaTh OOJee CIOXKHBIE
3amauyn. B yueOHBIM Kypc BXOAST HayalbHbIE TPEACTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOXECTBAMH U OCHOBHBIMH OIE€pALUSIMU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS
npUMeEpbl IPUMEHEHHs JJIsl PEIIeHUs 3a7ad, a TAaKKe HCIIOJIb30BAHUS B APYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIPeIMETax.

B 7-9 xnaccax usydaercs y4eOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT pasnenbl: «lIpeacTaBneHne [aHHBIX W ONHUCATEIbHAs
CTaTHCTHKa», «BepoaTHOCTb», «JeMeHTh KOoMOMHATOpuku», «BBegeHue B
TeOpHIO TpadoBy.

Ha usyuenne yueOHOro Kypca «BeposSTHOCTh M cTaTUCTHKA» OTBOAMTCS 102
yaca: B 7 knacce — 34 yaca (1 yac B Hemeno), B 8 kiacce — 34 ydaca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COAEPXAHUE OBYUYEHUA
7 KITIACC

[IpencraBienne JaHHBIX B BUAE TaOJIUL, AUAarpamm, rpadukoB. 3anoHEHHUE
TaONMI, YTEHWE M TMOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOUYATHIX) U
KpyroBbix). UTeHue rpadukoB peanbHbIX MpoiieccoB. M3Bieduenne nupopmanuu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIIpETAlUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpeAHee apudMeTHyecKoe, MeIHuaHa, pa3max,
HauOoJblllee M HaUMEHbIlIee 3HAUEHUs Habopa 4YMCIOBBIX AaHHBIX. [Ipumepsr
CIIy4YaliHOM U3MEHYHUBOCTH.

Cry4ailHbIil KCIIEpUMEHT (OMBIT) U chydailHoe coObiTHEe. BeposTHOCTh U
gacTtoTa. Poiib ManoBepoOsATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUI B PHUPOJIE
u B oOmecTBe. MoHeTa u urpajibHas KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpeacraBnenne o cBsizHoctu rpada. Llenu u nukiel. Iyt B
rpadax. O6xon rpada (dunepoB myTh). [Ipencrabienre o0 OpUEHTHPOBAHHOM
rpade. Pemenne 3anayu ¢ momMoIso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOXECTBO, 3JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOKECTBAaMH: O0bEIMHEHUE, TepeceueHue, nomnoiHeHue. CBOWCTBa omepaiuii
HAJl MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, paclpeeIuTEIbHOE,
BKIItOueHus. Mcmonbp3oBaHue TrpadUyuecKkoro TMPEACTABICHUS MHOXECTB A
OMMCAHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3aaY.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcusi M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMma paccenBaHus.

DOnemMeHTapHble COOBITHS  cliydaiiHoro ombita. CrydaiiHble COOBITHSL.
BepostHoct  coOblTuil. OnNbITBI € paBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coObrTusiMu. CoryuaiiHbiii BBIOOp. CBsI3b MEXKIy MajJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMH COOBITHSIMHU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSIYEH BEPIIMHBI, CBSI3b MEXIY YHMCJIOM BEPIIMH U yuciaoMm pédep. IlpaBuio
yMHOkeHus1. Pemienue 3aiau ¢ momonisio rpados.

[IpotuBononoxkueie coObiTud. Juarpamma Oitnepa. OObeguHEeHUE U
nepeceueHue coObiTuil. HecoBMecTHbie  coObiTHs. Dopmynia  CIOXKEHUS
BEPOATHOCTEN. YCIIOBHAsg BEpOATHOCTh. [IpaBuio ymHOxeHusa. HeszaBucumeblie
coobiTus. IlpencraBienue skcrnepuMeHTa B BHle JiepeBa. PemieHue 3amad Ha



HaxXO0XXJICHUE BEPOSTHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpamm Jitiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BUAe TaOmUL, AuarpamM, TIpaduKoB,
UHTepIpeTanus AaHHbIX. UTeHne u nmoctpoeHue Tabiaul, auarpamm, rpa)ukoB 1o
pEaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CodetaHuss u 4yucio couetanuil. TpeyroabHUK
[Nackans. Pemenue 3a1ay ¢ MCMOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposATHOCTh. CiydaliHbId BBIOOp TOYKM W3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Ycenex m Heyaada. Cepusi HCIBITAHUM [0 MEPBOTO ycHexa.
Cepusi ucnbiTanuii bepnymiu. BeposTHocTH cOOBITUH B CEpUM HUCIBITAHUM
bepnymnn.

CnyuaiiHasi BeJIMYMHA W PpacCIpelielieHue BeposSTHOCTEH. MaremaTtuueckoe
oxumanue u gucrepcud. [IpuMepbl MaTeMaTHYeCcKOro  OKHUJAHHUS — Kak
TEOPETUYECKOIO CPEAHEro 3HA4YECHUSA BEIWYUHBI. MaremaTH4yeckoe OXXHUAAHUE U
JUCIIEpCUs  CIYyYalHOW BEJIUYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepuymnny.

[Tonatue o 3akoHe OGonpmKX yucen. M3MepeHue BEpOsATHOCTEN € MOMOUIbIO
qyacToT. Posib 1 3HaueHue 3aK0Ha OOJBIINX YUCE B IPUPOAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTP M CTaTUCTHKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, IIEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHHUSIM  POCCHUMCKHUX
MAaTE€MAaTHUKOB M POCCHUMCKONM MAaTEMATHYECKOM IIKOJIBbI, K MCIOJIB30BAHUI0 ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEJCTaBICHUEM O MaTeMaTHYEeCKUX OCHOBaX (PYyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaT€MaTHYE€CKON HAIMpPaBIECHHOCTH, OCO3HAHUEM BaXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKWU3HU JUIS YCIEIIHOW MpodeccuoHaTbHON
NESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIUBUIYaJIbHOM TpaeKTOpuu 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMUYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pPELICHUH, pacCyKICHHUH, YMEHHIO BHUIETbH
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKHM Kak cQepbl YeI0BEYECKOU
NEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUSI M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIIM3AIUHY,
OBJIAJICHUEM S3bIKOM MAaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbS,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HU  (3I0pOBOE  NUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY U TaKOTO K€ MpaBa APYroro YelaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM I pEelIeHUs 3aad
B OOJACTHM COXPAHHOCTU OKpYKAIOIIEeW cpeiabl, IUIAHUPOBAHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUI Ui OKpYXKaIoIIed Cpeibl, OCO3HAHHEM
IJ1I00aJIBHOTO XapaKkTepa SKOJOTUYECKUX POoOIeM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJIOBHUSAM COUMAJIbHOW U NMPUPOTHOMH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JIPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM NEATEeTbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA PYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IMJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEDP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHS, (POPMYyIHUpOBaTh W OICHUBATH PUCKH H
nocieacTBus, GOpMUPOBATH OTBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTHUYECKUX
O0OBEKTOB, TOHSATHN, OTHOIICHWNA MEXIYy MOHATUSAMHU, (POPMYyIUPOBATH
OmNpeNeNiecHUs]  TOHSTUM,  YCTaHABIMBATH  CYIIECTBEHHbIA  MPU3HAK
KJaccupuUKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (OpPMYIUpPOBaTH U  MOPeoOpPa3OBBIBATh  CYXKJICHHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHBbIC, YacTHbIE M OO0uIueE,
YCIJIOBHBIE;



BBISBJISTh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATEIbCKHH WHCTPYMEHT IO3HAHUSA,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3ysIbTaTaM
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M 0000IICHNUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATh U HWHTEPHPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK IO KPUTEPHUSIM, TPEIT0KCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B XO7I€ OOCYXKIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOUW TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUSIMH JPYTHX
YYaCTHUKOB JHajiora, OOHApYKHMBAaTh Pa3IMUMe U CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIsATh  PE3yJbTaThl  pEIICHUsS  3a]add, DKCIIEPUMEHTA,
UCCIICIOBAHUS, TIPOCKTA, CAMOCTOSTEIHLHO BEIOMPATh OPMAT BHICTYILUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

MOHMMATh W MCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIYaJTbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATh 1ICJIb COBMECTHOW JIEATEILHOCTH, TUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJIaTh MPOIIECC U Pe3yibTaT pabOThl, 0000MATh MHCHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYIINOBBIX (opMax padboTel (0OCyKaeHus, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbI U APYTUE), BHIMOIHATH CBOIO YacTh PabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMUA MPOIYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSATEILHO COCTABJIATH IIJIAH, aITOPUTM pPEIIeHUs 3amadul (WIH €ro
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yibraTta
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IPH PEIICHUH 331a4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OMHNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMIICS TMOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MNPEJICTABICHHYIO B TaOaMIaX, Ha Jguarpammax,
NpeACTaBIsATh JaHHbIE B BUJE TaONUIl, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBIC
(cTonbuarpie) U KPYroBbI€) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh M UHTEPOPETUPOBATH  PEANbHBIE  YHCIOBBIE  JAHHBIE,
npeACTaBICHHbIE B Ta0IMIaX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh MJisi ONUCAHUA JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU:
cpenHee apudMeTHueckoe, MeauaHa, HauOoJblllee W HaWMEHbIIEE 3HAYCHMUS,
pa3max.

NmeTs mpencraBieHue O CIy4YallHOM HM3MEHYMBOCTH Ha TpPUMEpax IIEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOYyYarOmMMICS TMOJTYYUT CICAYIOIINE
MPEMETHBIE PE3YIIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh WH(OpPMAIMIO, TMPEICTABICHHYIO B BHJIC
TaOIMI, AUarpamm, TpauKoB, MPEICTABIATh JaHHBIE B BUIE TaOJIHIl, JUArpamM,
rpaduKoB.

OnuceiBaTh JAHHBIE C MOMONIBIO CTATUCTHUYECKUX ITOKa3aTesel: CpeaHuX
3HAYEHUM ¥ Mep pacceuBaHus (pa3Max, JUCIIEPCHsl U CTaHIAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUYCHUH W YaCTOTHI COOBITHI, B TOM YHCIIC
0 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHH.

HaxomuTh BEpOSITHOCTH CIyYaliHBIX COOBITUH B OMBITaX, 3HAsl BEPOSTHOCTU
AJIEMEHTapHBIX COOBITHH, B TOM 4YHCJIE B OIBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHIIMU.

Hcnonb3oBaTh rpaduueckue MOAECIH: ACPEBO CIYYaHOTO JKCIEPUMEHTA,
auarpamMMbl Dijiepa, YiCIoBas mpsiMas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOKECTBO,  BBIIIOJIHATh
omepandyd HaJ MHOXECTBaMH: OOBEIWHEHWE, TIEpeceueHue, IOMOTHEHHE,
NEPEUYUCIIATD AIIEMEHTBI MHOXKECTB, TPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonw3oBaTh rpaduyeckoe MpEeACTABICHUE MHOXKECTB U CBSI3€M MEXIy
HUMHM JJIsl ONIMCAHUS MPOLIECCOB U SBJICHHUM, B TOM YHCIIE MPU PELIEHUH 3a]1a4 U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kiacce 0OydYarOUIUMCS TOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YbTATHI:

N3Bnekatp W mnpeoOpa3oBbiBaTh MH(GOpPMAIMIO, MPEJACTABICHHYIO B
pPa3IMYHBIX HMCTOYHUKAX B BHUAE TaONul, Auarpamm, rpadukoB, NPeACTaBISAThH
JaHHBIC B BHJIC TAOIMII, TUarpaMm, IpaduKoB.



PemaTte 3amaum OpraHM30BaHHBIM IEpEeOOPOM BApUAHTOB, a TaKKE C
MCI0JIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAPAKTEPUCTUKHU JJII MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHUM M 4acTOTHI COOBITHS, B TOM YHUCIE MOJb3YAChH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUHA B M3YYEHHBIX OMNBITaX, B TOM
Yuclie B OMbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU COOBITHSIMU, B CEPHUSIX
UCIIBITAHUH 10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

NmMerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE U O paClpelesICHUU
BEPOSATHOCTEN.

HNmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIINX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmmoreka [IOK
! HlpecTaBieHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OncatestbHas CTaTuCTHKa 8 ! ! https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
3 Catysaiitas HSMEHHHBOCTD 0 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Breperne B TeopHio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTh 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [JOK
COOBITHSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 1 httos://m.edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5



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

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Hosropene kypea 7 iacca 4 https://m.edso0.ru/7f417fb2
OmnucarenbHas cTaTUCTHKA. PaccenBanue bu6moreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Muowxectsa 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTB CitydaitHOTO COOBITHS 6 1 httos://m. edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
6 Crryuaiiubie cobprma 8 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o0011enne, cucTeMaTH3ausa 3SHaHUH 4 2 httos://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 1



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

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Tosropenne kypca § Knacca 4 https://m.edso00.ru/7f41a302
bu6moreka [IOK
2 DIEMEHTHI KOMOHHATOPHKH 4 ! https://m.edso00.ru/7f41a302
3 I'eomeTprueckast BEpOSITHOCTh 4 bubmorexa IOK
p P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrranus beprysuim 6 . https://m.edso0.ru/7f41a302
. bu6mmoreka [IOK
> Cotyqaiinas BesnHHa 6 https://m.edso0.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 1 2



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
uudpoBbIe
Ne i/ Tema ypoka Konrpoabubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
1 [IpencraBnenue 1aHHBIX B TAOJIUIIAX. 1 bubmmoreka [{OK
3anosgHenne TaOIHIL, YTEHHE. https://m.edso0.ru/863ec1f8
9 [IpakTrueckue BEIYUCIECHUS 110 1 bubnuoreka [JOK
TaOJIUYHBIM JTAHHBIM https://m.edsoo.ru/863ec324
3 N3Bnedenne nabopmanmu u3 TabIuUII, 1 bu6moreka [IOK
HCMOJIb30BAHUE U MHTEPIIPETALNS JaHHBIX. https://m.edso0.ru/863ec78e
bu6mmoreka [IOK
4 IT 6ota "Tab. " 1 1
paiTiriccKas pabota L abuist https://m.edsoo.ru/863edc6a
[IpencraBieHue TaHHBIX B BUJE KPYTOBBIX,
5 CT];())J'IH61/IKOBI>IX (cfon6anHx) HHarpZI;/IM 1 bubmorexa HOK
AUALDANM, https://m.edsoo.ru/863ed18e
rpaduKoB.
5 YreHue u nocTpoeHue auarpaMmm. UYreHne 1 bubnunoreka [JOK
rpaMKOB peaabHBIX MPOIIECCOB. https://m.edso0.ru/863ed602
7 [IpakTnueckas padota "/[narpammser" 1 1
OnucarenpHasi CTATUCTUKA: CPEIHEE
8 apupmeTHyeckoe Habopa YUCIOBBIX 1 Bubmmorexa LIOK
P P https://m.edso0.ru/863ed846
JTAHHBIX.
OnucarenpHasi CTATUCTUKA: CPEIHEE
9 apupmeTHyeckoe Habopa YUCIOBBIX 1 Bu6mmorexa LIOK
P P https://m.eds00.ru/863ed846
JTAHHBIX.
10 OmnucarenbHas CTAaTUCTUKA: MEIHaHA 1 bu6mmoreka [JOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Habopa YHCIIOBBIX JTAHHBIX.

https://m.edsoo.ru/863edb3e

11 OnucarenpHas CTaTUCTUKA: MEaHa bubnuorexa [JOK
Ha0opa YHCIIOBBIX JTaHHBIX. https://m.edsoo.ru/863edc6a
12 [TpakTuaeckas pabora "Cpennane bubnuorexa [JOK
3HaueHuA" https://m.edsoo.ru/863edc6a
OmnucarenbHas CTaTUCTHKA: HanOOJIbIIIEE U
13 HanMEHbIIIEe 3HaYeHUs Ha00opa YHMCIOBBIX bubmorexa [TOK
p https://m.edsoo.ru/863ee07a
NaHHBIX. Pa3zmax
OmnucarenpHas CTaTHCTHKA: HanOOJIbIIIEE U
14 HanMEHbIIIEe 3HaYeHU Ha00pa YHCIOBBIX bubmorexa HOK
p https://m.edsoo.ru/863edc6a
NaHHBIX. Pa3zmax
OmnucarenpHas CTaTHCTHKA: HanOOJIbIIIEE U
15 HanMeEHbIIIee 3HaYeHUI Ha00opa YHCIOBBIX bubmorexa [OK
p https://m.edsoo.ru/863edc6a
NaHHBIX. Pa3zmax
KonTtponsHas padoTa o remMam
16 "IIpencraBnenue nanHbix. OnucaTeabHast
cTaTUCTUKA"
17 CrnydaifHasi ”3BMEHYUBOCTD (ITPUMEPHI) bubmmorexa [TOK
yi p p https://m.edsoo.ru/863ee4bc
18 YacroTa 3HaYEHU B MaCCUBE TAaHHBIX bubmorexa [IOK
a https://m.edso0.ru/863ee69c
bubnuoreka [JOK
19 T
PYHIHPOBKA https://m.edso0.ru/863ee9d0
bu6mmoreka [JOK
20 T
HCTOTPaMMBT https://m.edsoo.ru/863edc6a
bu6mmoreka [JOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
22 [Ipaktuyeckas pabora "CnyyaiiHas bubnuorexa [IOK



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

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8

I'pad, Bepmuna, pedpo. [Ipencrasnenue

bubmmoreka [{OK

23
3aJ1a4M ¢ MOMOIIBIO Tpada https://m.edsoo.ru/863eef52
Crenensp (BaJIGHTHOCTb) BeplIuHbL. Yucio

24 €0ep 1 cymMMapHas CTENieHb BEPIITUH bubmorexa LHOK
pebep 1 cyMMap P ' https://m.edsoo.ru/863ef0ba
Iens u nuxn

enu u nukiel. [lytu B rpadax. O6xo
25 E ada (;me OB HyTL) Hp e(bCTaBJ'IeHI/Ii 0 bubnuorexa LIOK
P POB TyTE). 11peA https://m.edsoo.ru/863ef236
CBSI3HOCTH Tpada
[IpencraBieHre 00 OPUCHTHPOBAHHOM
26 rpade. Permenne 3a1a4 ¢ moMomniso bubmmorera LIOK
page. s - https://m.edsoo.ru/863ef3b2
rpados.

97 CrnydaifHBIN SKCIIEPUMEHT (OTIBIT) U bubnuoreka [IOK
CiTyJaitHoe coObITHE https://m.edsoo.ru/863ef4d4
BepostHocTs 1 yactota coobiTus. Pon
MAaJIOBEPOSITHBIX U MPAKTUYECKH bubnuoreka [JOK

28 .

JIOCTOBEPHBIX COOBITHI B MPUPOJIC U B https://m.edso0.ru/863ef646
oOurecTBe

29 MoHeTa u urpajiibHasi KOCTb B TEOPUH bubnuoreka [JOK
BEPOSITHOCTEH https://m.edsoo.ru/863edc6a

30 [IpakTnueckas padora "Yactora bubnunoreka [JOK
BbINaAcHUA opia' https://m.edso0.ru/863ef8a8
KoHnTtponsHas pabota no temam

31 "CnyuvaiiHasi ”3MEHUUBOCTb. I'padbl Bubmmorexa LIOK

i y P . https://m.eds00.ru/863f0186
BeposTHOCTE cliyuaitHOTO COOBITHUS

39 IToBTOpenue, obodenue. [Ipencrasnenue
TAHHBIX

33 [ToBTOpenue, 0606menue. OnucarenpHAs bu6nuoreka [JOK



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/863edc6a
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186

CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, o6obmenne. BepostHocTh 1 bubmmorexa [IOK
CIIy9aifHOTO COOBITHS https://m.edsoo.ru/863efec0
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

CucreMa OlleHKHU IJIAHUPYEMbIX Pe3yJIbTATOB
JIns  OUEHKHM [UIAHUPYEMBIX PE3YJIbTATOB JAHHOM  IPOrPAMMON  MPEAYCMOTPEHO
WCIIOJIb30BAHUE:
® BOIIPOCOB M 3aJaHUH JIsI CAMOCTOSITEIbHON MOATOTOBKH,
® 33/JIaHUM JUIS TOATOTOBKU K UTOTOBOM aTTECTAllUU;
® TECTOBBIX 3aJ]aHUs JUIsI CAMOKOHTPOJIS;
Bubl KOHTpOJIS U pe3yabTaToB 00y4UEHUS
1. Tekymuii KOHTPOJIb
2. Temaruyeckuii KOHTPOIIb
3. UTOroBbIit KOHTPOIIH
Mertonapt u HOpMBI OPraHU3aIIMN KOHTPOJIS
1. Vcrslii onpoc.
2. Momnostornyeckasi popMa yCTHOTO OTBETA.
3. TIuceMeHHBIH Ompoc:
a. Maremaruueckuii TUKTaHT;
b. CamocrostensHast pabora;
c. Konrponbnas pabora.
Oco0eHHOCTH KOHTPOJISI M OIlEeHKH [0 MaTeMaTHKe

Texyiuit KOHTPOJIb OCYIIECTBISAETCS KaK B MUCbMEHHOM, Tak U B yCTHOHN (opme npu
BBITIOJTHEHUH 3aJ]aHUI B TETPAJIN.

[TucebmenHbIE pabOTHl MOXXHO TMPOBOJUTH B BHUJEC TECTOBBIX MM CAMOCTOSITEIBHBIX
pabot Ha Oymare Bpems paGoThl B 3aBHCHUMOCTH OT CJIOXKHOCTH paboTel 5-10 mmm 15-20
MUHYT ypoka. [Ipm 5TOM BO3MOXXHO BBEIEHHE OLIEHKH «3a OOIllee BIEYATICHHE OT
MUCBMEHHOW paboTh» (aKKypaTHOCTh, JCTE€THKAa, YHUCTOTAa, M T.A. ). OTa OTMETKa
JIOTIOTHUTENbHAS U B )KYpHaJl BHIHOCUTCS TI0 KellaHUI0 peOeHKa.

WToroBelif KOHTPOJIb MPOBOAUTCA B GOpME KOHTPOJBHBIX PabOT MPAKTUYECKOTO TUIIA.
B s1ux pabotax ¢ Hayalia OTAENBHO OLICHWBAETCS BBINOJHEHUE KAXKIOTO 3aJaHUs, a 3aTEM
BBOJUTCS UTOroBasi oTMeTKa. [Ipu 3TOM UTOrOBasi OTMETKA SIBIISIETCS HE CPETHUM OayljioM, a
OTIpEeNIeTCS ¢ y4eTOM TeX BHJAOB 3aJaHHil, KOTOpbIe IJs JAHHOW pPaOOTHI SBISIOTCS
OCHOBHBIMH.

OueHka 0TBETOB yYalIuxcst
OueHka — 3TO OINpeAeSIEHUE CTENEHN YCBOCHUS yJallUMHKCS 3HAaHUM, YMEHUN, HABBIKOB
B COOTBETCTBUU C TPEOOBAHUSAMU TOCYJAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTA.
1. YCTHBIN OTBET OLIEHUBAETCS OTMETKOM «5», €Cliu yJauuncs:

® [IOJIHO PacKphLI cojepkaHHe MaTepuaia B o0beMe, MPeayCMOTPEHHOM MPOrpaMMoOil u
Y4EOHUKOM;

® U3JOXKWI  Marepuail TIpPaMOTHBIM  A3BIKOM B ONIPEAEICHHOM  JIOTMYECKOU
MOCJIEI0BATENBHOCTH, TOYHO MCHOJIb3Ys CHEHUATbHYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

¢ [PaBWJIHHO BBITMOJIHIII PUCYHKH, YEPTEKH, TPAPHUKHU, COMTyTCTBYIOIINE OTBETY;

® [IOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE TOJIOKEHUS KOHKPETHBIMHU
NpuMepaMu, NPUMEHSTh UX B HOBOM CHUTYalldd IpPHU BBINOJIHEHUU MPAKTHYECKOTO
3a/1aHuUS;

® [POJEMOHCTPUPOBAJ YCBOCHUE paHEE W3YYEHHBIX COMYTCTBYIOIIUX BOMPOCOB,
c(OpPMUPOBAHHOCTH M YCTOHYMBOCTH UCTIONB3YEMBIX MPU OTBETE YMEHUN U HABBIKOB;

® OTBEYAJ CAMOCTOSITENILHO 0€3 HABOASIINUX BOIIPOCOB YUUTETIS;

® BO3MOXHBI O/IHA-JIB€ HETOUHOCTH INPU OCBEIICHUH BTOPOCTEIEHHBIX BOMPOCOB WJIHU B

PUCYHKaX, yepTexax U T.J., KOTOPbIE YUEHHUK JIETKO UCIIPABUII TIO 3aMEUYaHUIO YUUTEIIS.
2. OTBeT OIICHUBAETCSI 0TMETKOIi «4)», eCIIi OH yOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha
OTMETKY «5», HO IPY 3TOM UMEET OJIUH U3 HEI0CTAaTKOB:



B U3JIOKEHUH JIOTYIEHBI HEOOIbIIHE TPOOEIBI, HE NCKa3UBIINE COACPIKAaHUE OTBETA;
JIOTYILIEHbl OJMH-ABa HEIOYETa IIPU OCBELICHMHM OCHOBHOIO COJIEp)KaHUS OTBETA,
HCIIPABJIEHHBIE [10CJIE 3AMEUYaHUS YUUTEIS;

JIOTyILIEHbl OMMOKa WM Oojiee NBYX HEJOUETOB NPU OCBELIEHHUH BTOPOCTEHEHHBIX
BOIIPOCOB WJIM B PUCYHKax, 4epTekax U T.J., JIETKO HCIPABICHHBIX IO 3aMEYaHUIO
YUUTEISL.

3. OTMeTKa «3» CTaBHUTCS B CIICIYIONIUX CIydasx:

HEMOJIHO WJIM HEMOCJEA0BATEIbHO PACKPBITO COAEPKAHUE MaTepuaia, HO MOKa3aHO
oOliee MOHMMaHUE BONpPOCAa U IPOJEMOHCTPUPOBAHBI YMEHHS, JIOCTATOYHbBIE IS
JATBHEUIIIET0 YCBOCHHS TPOTPaMMHOTO MaTepHaa;

HUMCIINUCh 3aTpyAHCHHUA WA  JOIMYUICHBI OIHI/I6KI/I B ONIpCACIICHNN HOH?[TI/II\/'I,
HCIIOJIb30BAHUN CHCHHaﬂBHOfI TECPMHUHOJIOTUH, YCPTEIKAX, BBIKJIAAKAX, UCIIPABJICHHBLIC
MOCJIE HECKOJIBKUX HABOASIIMX BOIPOCOB YUUTEIIS;

yanIHfICﬂ HC CIIpaBWJICA C IPUMCHCHUCM TCOPUU B HOBOU CHUTyalluH IPU BBITIOJIHCHUH
MPAKTUYCCKOI'0O 3aaaHus, HO BBIIIOJIHUII 3a1aHW 065[33T€J'II>HOFO YPOBHA CIIOKHOCTH 110
JTaHHO# TeMe;

npu 3HAHUH TEOPETUYECKOTO Marepuaia BEISIBIICHA HEeJOCTaTOYHAas
c(hOpMUPOBAaHHOCTh OCHOBHBIX YMEHHUH U HABHIKOB.

Ouemca KOHTPOJIbHBIX H CAMOCTOATEIbHBIX MUCbMECHHBIX paﬁoT
Ouenka "S" craBurcs, ec/iM Y4CHHUK:

BBITIOJTHIIT pa00Ty 0€3 OMMOOK ¥ HEAOUETOB B TPEOyeMOM Ha «OTIIMYHOY» 00bEME;
JOTYCTHIJI HE O0JIee OJTHOTO HEJl0UeTa B TPEOYyeMOM Ha «OTIUYHO» 00BhEME;

Onenka "4" craBUTCS, €CJIM YY€HUK BBINOJHII Pa00Ty MOJHOCTHIO, HO IOIMYCTHJI B

HeWl:
[ )

He Oojiee OTHOM HErpy0O#l OIMIMOKKM M OJHOTO HeIo4YeTa B TpeOyeMOM Ha «OTIUYHOY
o0BeMe;
win He 0oJiee TpeX HEeJ0YETOB B TPEOyeMOM Ha «OTIUYHO» 00beMe.

Onenka "3" craBUTCS, €CJIM YY€HUK NMPABUIbHO BHINOJHHUJI HEe MeHee MOJIOBHHBI
padoThI WK A0MYCTHII:

He 0oJiee IByX rpyObIX OIIMOOK B TpeOyeMOM Ha «OTJIMYHO» 00bEME;

uiu He O6oJiee 0THOM TpyOoH U 0/THOM HerpyOoi OIMOKHK M OJTHOTO HEA0YETa;
Wy He 0oJiee ABYX-TPeX HErpyObIX OMHUOOK;

WM OJTHOW HerpyOoil OIIMOKU U TPEeX HEA0UYETOB;

WM TIPU OTCYTCTBHH OINUOOK, HO TIPU HAJTMYUHU YETHIPEX-TIATH HEJIOYCTOB.

KpuTtepuu BbicTaB/IeHHS OLEHOK 32 MPOBEPOYHbIE TECThI
1. Kputepuu BbICTaBlIEHUS OLICHOK 33 TECT

L4 BpeMH BBITIIOJIHCHH A pa6OTHZ Ha YCMOTPCHUC YUUTCIIA.

Omnenka «5» - 100 — 90% npaBuIbHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - meHee

50% npaBUIIbHBIX OTBETOB.



IIpunoxenne Nel
TEMATHYECKHUE KOHTPOJIbBHO-UBMEPUTEJIbHBIE MATEPUAJIBI

KonTpoabHnas padora no remam "llpeacraBienue janubix. OnucareabHas
craTucTuKa'

1. B rafinnue npescTaEIcHS CMOTA PACKOLOE (PH NOKYIES TPOIYKTOR THTIHIE,
Janomaute cromben wCTOHMOCTER.

Homsignona@ie ToRifia Lens 5 kr Beo, kir | CToNMocTh
Caxapreii necor 23 p. 2

Crip 180 p. 0.4

blyea L& p. 2

Puac 30 p. 1

Kaprodens 20 p. 4

Beero

2. 3a JNKTAHT MO PYCCROMY A3MEY YOHTCALHALA NOCTABENNA T natepok, 9 qeree-
pok, & tpoeck @ 2 geolikn. ToctpofiTe cronfHROBYID THAMPEMMY 0 YTHM JEHHLIM.
BrsscouTe cpeHMb OLEHEY.

3. Han pabop awcen 1 3; —4; 2, T 5. Haligute cpegHee THICHHEC B MEHAHY
¥Toro Habopa.

4. B Tabnuue NPCOCTARITCHO MPpOHSEQICTRY aETOMOOHACH HA HEEOTOMNS AETO53-
BOJE [ MOJam.

lon 2000 | 2000 | 2002 | 2003 | 2004 | 2005 | 2006

=

Uncno apromodnned, The. wrye | 84 77 &1 19 B85 |10z | 113

CocrassTe Tabaumy nIascHcHHA OPOAIROACTES ABTOMOOHICH 00 CpaBHCHAID
¢ 2000 © B nponeRTax.

5*. B TalaHme mpecTaBmeHsl CPeIHEMECATHRIC TCMICPaTY Pl 0 MePERE G Me-
cauer roga B Bonmebuoll crpane.

Mecaus Aupaps | Pespans | Mapr | Anpene | Mab | Hioxe

Tensneparypa, " C —a -7 -3 i 11 15

Bramcanre JHCIEPCHE: TEMOCPATY PRI T4 3TH IOArGIa. P‘Cﬁ}'.‘.lh'.l’il'.l’ OEPYIIATE 40
JCCATRIK.

KonTtpoJubHas padora no remam ""Cayuaiinasi u3aMeH4uBOCTh. I'padbl. BepositTHOCTH
cJIy4aiiHoro coobITus""

HaoBpamre ana rpada ¢ MecTL BEPLIAHAME cTencHE 2 00MN CRASHLIA, & Jpy-
. o — mer.
B aeperde B gosmom. CoceppuM#B GyoeM CUHTATE YIACTEH, V EOTODRY ecTh ofmpul
aafiop. Hamectro, wro v Iletpa cocemqn Heam o Anron, Mawxcasm cocen Heamy
B Cepre, Bawktop — Juurpaw B Hagmre, a tamse mo cocegeTBY HHEYT Enre-
BHil ¢ Hokwroil, Hean ¢ Ceprees, Errenmil ¢ [Immrpaes m Cepredi ¢ AmTomoM
B Gornme coceneil B gepesde Her. Moser nm [TéTp, nepenezas wepes safopel co-
2. CEAHAX YIacTROE, NpobpaTecda Ha yuactokr B HEkmTe?

4. Mz smmka, roe xpaparcd 5 senrtes 0 7 KPAcHBX Kapaniamedl, npojasel, He
[MAA, BRIHHMECT O AN 33 apyras 3 kapapgama. Hafianme sepoATHOCTE TODG, STO:
4) BCC KAPAHOAINN ORAMYTCH MENTRIMH,
3. ) mepERIC IBa KAPQHEIANIA — HEOTRE, 3 TPETHA — KpacHk.



