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I[TOACHUTEJIBHAS 3AIINCKA

PabGouas nporpamma ydyeOHOro npenmera «BeposiTHOCTh M CTaTUCTHUKA» Ha
YPOBHE CpeaHero oOmero oOpa3oBaHMsI COCTaBJICHAa HAa OCHOBE TPEOOBaHMIA K
pesynbsraram ocBoeHuss @OII COO, npencrasinenHeix B @PI'OC COO, a Takxke
benepanbHOl padouel MporpaMMbl BOCIUTaHUSI.

YueOHpiii kKypc «BeposTHOCTP M CTaTUCTHKA» YIIyOJEHHOTO YpPOBHS
ABIIAETCSL TMPOJOJDKEHUEM M Pa3BUTUEM OJHOMMEHHOIO ydeOHOro Kypca
ynIyOaEHHOTO YPOBHS Ha YPOBHE CPEAHETO O0IIero oOpa3oBaHus. YUeOHBIH Kypc
npeaHa3zHaueH g popMHUpOBaHMS Y OOyUYaAIOUIUXCS CTAaTUCTUYECKOW KYIBTYPBI U
NOHUMAaHUS POJIM TEOPUH BEPOSTHOCTEN KaK MareMarHuyeCKOrO MHCTPYMEHTa IS
M3Y4YEHUs CIIy4yalHbIX COOBITUM, BeIMYMH M TpoieccoB. [Ipu u3ydeHuum kypca
oOoramaroTcst OPEACTAaBIEHUS OOydarolUXCs O METOAAaX  HUCCIEeIOBaHMS
U3MEHYMBOTO MMpa, pa3BHUBAETCA [OHUMAHUE 3HAYUMOCTH M  OOUIHOCTHU
MaTeMaTHYECKUX METOJOB ITO3HAHMS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAyYHOIO MUPOBO33PEHHUS.

Conepxanne y4eOHOTO Kypca HampaBlI€HO Ha 3aKpeIyIeHHE 3HaHUM,
MOJIYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOIO 00I11IeT0 00pa3oBaHusl, U
Ha Pa3BUTHE MPEICTABICHUNA O CIyYalHBIX BEIUYMHAX M B3aMMOCBS3SIX MEXITY
HAMH Ha Ba)XHBIX MPUMEPAX, CIOXKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs JOHKHO cOPMUPOBATHCS MPEACTABICHHUE O
HanOoJee ynoTpeOUTEIbHBIX U OOIIMX MaTeMaTHUYECKUX MOJEIISAX, UCTIOIb3YeMbIX
JUISL  ONMHMCAHUS  AHTPOIIOMETPUYECKUX U JAeMorpaduyecKuxX  BEJIHMYUH,
MOTPENTHOCTEH B pa3IMyHbIE pOJla W3MEPEHUSX, JIUTEIBHOCTH Oe30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUI U MPOIECCOB
B oOmecTBe. Y4eOHBIM Kypc SBIsSeTCS 0a30M i1 OCBOSHHS BEPOSTHOCTHO-
CTaTUCTHYECKUX METOJI0B, HEOOXOMMMBIX CHEIHATNCTaM HE TOJBKO WHKEHEPHBIX
CHECIMATbHOCTEW, HO TaKXKE COIHUATBHBIX W TICHXOJOTHYECKHX, TOCKOIbKY
COBpEMEHHBIC OOIIECTBEHHBIC HAYKH B 3HAUMUTEIHHONW MEpe HMCIONB3YIOT anmnapar
aHanm3a OONbIIMX JaHHBIX. LleHTpanpHYI0 dYacTh y4eOHOTro Kypca 3aHUMAaeT
oOcyxJleHne 3akoHa OONBIIUX YHcesl — (PyHIAMEHTaJbHOTO 3aKOHA MPHUPOBDI,
UMEIOIIETO0 MaTeMAaTHIECKy IO (POpMaTH3AIIHIO.

B coorBercTBUM C yKa3aHHBIMH II€JIIMU B CTPYKType Y4eOHOro Kypca
«BeposATHOCT, M CTAaTHCTHKa» Ha YIIYONEHHOM YpPOBHE BBIACIICHBl OCHOBHBIC
cogepxareiabHble TMHUM: «CiydyailHble COOBITUS U BeposTHOCTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JIMHUIA B YYEOHBIA KypC BKJIFOUEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUM MHOXKECTB, HEOOXOAWMBIE JIs TMOJHOLUEHHOTO OCBOCHHMS
Marepuana JaHHOTO y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKUX Y4eOHBIX
KypCOB.
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Conepxxanne nuHun «CiydailHble COOBITUS M BEPOSTHOCTU» CIYKUT
OCHOBOH a1 (popMHUpOBaHUS TPEACTABICHUI O PaCHpENETICeHUN BEPOATHOCTEH
MEKly 3HAYCHUSIMU CIIyYalHBIX BEJIMYHMH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHON
JIMHUY 3aHUMAeT U3y4YeHHE F€OMETPUYECKOTO 1 OMHOMHUAJIBHOTO pacIpenesieHui u
3HAKOMCTBO C MX HEINPEPBIBHBIMUA AHAJIOTaMU — IOKA3aTeJIbHBIM U HOPMAJIbHBIM
pacIpeneIcHUsAMU.

Tembl, CBsI3aHHBIE C HENPEPBHIBHBIMU CIyYallHBIMH BEIUYMHAMHU U
pacmpeneneHus M1, AakIEHTUPYIOT BHUMaHUE OOy4alolluxcs Ha OINHCAaHUM U
W3YYEHUM CIy4YalHBIX SBJICHUW C MOMOIIBI0O HEMpEpbIBHBIX (PyHKIMA. OCHOBHOE
BHUMAaHUE YJEAETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PacipeieICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTEIBHOE M3YyUYE€HHUE CBS3U
MEXIY CIyYalHbIMU BEJIMYMHAMU U OINMCAHUE OTOM CBA3M C IOMOIIBIO
K03 UIIMEHTa KOPpPEISIMA U €ro BBIOOPOYHOrO aHaora. OTH DIIEMEHTHI
COZIEpKaHUs Pa3BUBAIOT TeEMY «JlnarpaMMbl pacCeUBaHUs», U3YYEHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, 1 BO MHOTOM OMUPAIOTCS HA CBEACHUS U3 KypPCOB
anreOpbl U TEOMETPUH.

Emé omuH oamemMeHT  comepKaHuWsA, KOTOPBIM  NpeaaracTcs  Ha
O3HAKOMHUTEIIBHOM YpPOBHE — IIOCJIEIOBATEIBHOCTh CIYyYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOMINX B €AUHUIYY BpeMeHU. O3HAKOMIICHUE C paclpe/ieICHHEM
BEPOATHOCTEW KOJIMYECTBA TAKUX COOBITUM HOCUT pPa3BUBAIOLIMI XapakTep H
SBIISIETCSL AKTyaJbHBIM JUIsl OyIyIIMX aOMTYpPHEHTOB, MOCTYIAIOUIUX Ha y4eOHbIE
CHELMAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTHEH W
YIIPaBJICHUEM.

Ha uzyuenue yue6HOTO Kypca «BeposTHOCTh M CTaTUCTHKAY» HA YIITYOJIEHHOM
ypoBHe oTBonuTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hemento), B 11 kinacce
— 34 yaca (1 gac B HeEIMIO).

COAEP)XAHUE OBYUYEHUA
10 KJIACC

I'pad, csa3ublil rpad, myTy B rpade: ukisl u nenu. CTeneHs (BaJeHTHOCTD)
BepmuHbL. [padsl Ha TUTOCKOCTH. JlepeBbsi.

CrnydaifHple SKCTIEPUMEHTHI (OTBITHI) M CTy4alHbIE COOBITHS. DJIEeMEHTapHBIC
coObITUs (Mcxonabl). BeposTHOCTh ciydailHOro coObITHs. BiM30CTh 4acTOTHl U
BEPOSTHOCTU COOBITHI. CiTy4aiiHbIE ONBITHI C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omneparu HaJl COOBITUSIMU: TIEpECcEeUeHUE, 00bEMHEHUE, TPOTUBOIIONIOKHBIC
coObITus. Jluarpammer Ditnepa. Dopmyrnna CI0KEHUS BEPOSITHOCTEH.
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VYciioBHAsE BEPOSATHOCTh. YMHOXKEHUE BEPOSITHOCTEW. [lepeBO Ciy4alHOTO
skcnepuMenTa. @opmyna nmonHou BeposTtHOcTH. Popmyna baiieca. HesaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbIi ONBIT (MCHIBITAHKE), YCIIEX U Heymaaya. HezaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCIIBITAHUN 110 IepBoro ycmnexa. [lepectaHoBKu
u (dakropuan. Yumcno coderanuit. TpeyroiapHuk Ilackams. dopmyna OuHOMA
HproroHa.

Cepuss He3aBUCHMBIX HcnbITaHuld bepHymmm. Ciy4ailHelid  BBIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaitHas BenuuuHa. Pacrnipenenenune  BepositHOcTed.  Jlmarpamma
pacnpenenenud. Onepanuu Haj CIydYallHbIMU BeauunHaMu. buHapHas ciryyailiHas
BesMunHa. IIpumepsl pacripeneneHuii, B TOM UYHUCJIE TIE€OMETPUYECKOE U
OMHOMHUAJILHOE.

11 KJIACC

CoBmecTHOE PacipcaciiCHuC OBYX Cﬂy‘laﬁHBIX BeanuuH. HeszaBucumbie
Cﬂy‘{aﬁHBIG BCJIMYUHBI.

Maremaruueckoe OXUJAHUE CIy4ailHOM BeNWYUHBI (pachpeesieHust).
[Ipumepsl NpPUMEHEHHsS MaTEeMaTHYECKOro OXKHJaHUSA (CTpaxOBaHUE, JIOTEpEs).
Maremarnueckoe OXXuJaHue OMHApHOW CIy4yallHOM BeIMYMHBI. Maremaruyeckoe
OXKUJAHUE CYMMBbI  CIy4ailHbIX  BEJIMYMH. MareMaTH4ecKoe  OXUAaHHUe
reOMETPUYECKOro 1 OMHOMUAIILHOTO paclpeieeHH.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIYyYalHOM  BEJIWYUHBI
(pacnpenenenus). Jlucniepcus OMHapHOM CiiydyallHOW BeJMYMHBI. Maremarudeckoe
O’KWJIaHHWE MPOU3BEACHUS U TUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYUH.
Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE OWHOMMAJIBHOTO pacIpeiesCHHUs.
Jlucnepcusi U CTaHAAPTHOE OTKIIOHEHUE T€OMETPUUECKOTO PACTIPEACIICHHUS.

HepasenctBo YeoOniméBa. Teopema UeOwiména. Teopema beprymnu. 3akoH
Oonpmmmx  uyucen.  BeiOOpouHBIE  MeTO[ — McchenaoBaHuWi.  BeiOopouHbie
xapakTepucTuku. OlEHUBAHUE BEPOSITHOCTH COOBITHSI 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka MpocTenmmX TUITOTE3 C TOMOIIBIO U3YUYECHHBIX PACTIPENCICHUN.

HenpepriBuble ciyyalinble BenuuuHbl. [Ipumepbl. @yHKIUSA IUIOTHOCTH
BEPOSATHOCTU pacmpeneiieHus. PaBHOMepHOEe pachnpelneineHue U €ro CBOMCTBA.
3agauu, NpUBOIAILINE K NTOKA3aTEIbHOMY PACIPENCIICHUIO. 3a/1a4H, IPUBOASAIINE K
HOPMAaJIbHOMY pacrupeneseHuIo. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeIbHOTO paclpeeieHns, PyHKUINS INIOTHOCTH BEPOATHOCTH HOPMAIbHOTO
pactpenenenus. PyHKIMS IIOTHOCTU U CBOMCTBA HOPMAJILHOTO PACIIPENEIICHMUS.

ITocimenoBaTeIbHOCTh  OJAWMHOYHBIX  HE3aBUCHUMBIX  COOBITHH. 3ajauu,
MpUBOAIIME K pacnpeaeneHuto [lyaccona.
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KoBapuanuss 1Byx ciaydaiiHbix BenuuuH. KoadduuueHt nuHeHON
koppemsiiui.  CoBMECTHblE  HAONIONEHUA  JBYX  BEIUMYHMH. BBIOOpOUYHBIN
KO3(PGUIIUEHT KOoppersiiuu. Pazmuune Mexay JTUHEHHOW CBS3pI0 W MPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHENHAs perpeccusi, METOJ HAMMEHBIINX KBAIPaTOB.

IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOATHOCTb M CTATUCTUKA» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUMA

JINYHOCTHBIE PE3VYJIBTATHI
1) rpask1aHCKOTO BOCTIMTAHUS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOMN MO3UIIUH 00yUaIOIIEroCs KaK aKTHBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUICKOT0 OOIIECTBA, IPEICTABIEHUE O MAaTEMaTHIECKUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBICHHUN, MPOLEAYP
IpaKJaHCKOT0 001IecTBa (BBIOOPHI, OIPOCHI U IPYTO€), YMEHUE B3aUMOACICTBOBATh
C COIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIHUIMU U HA3HAUCHUEM;

2) IMaTPUOTHYCCKOI'O BOCIINTAHHUA:

c(hOpMHUPOBAHHOCTH POCCUICKON Tpa)KJaHCKON UIACHTUYHOCTU, YBAXKEHUS K
MPONUIOMY M HACTOAIIEMY POCCHMCKOM MAaT€MaTWKH, IEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUSIM POCCHMCKUX MAaTEMATHKOB U POCCUMCKON MATE€MaTUYECKOW IIKOJIbI,
WCIIOIb30BAHUE JTUX JOCTIKEHUM B JIPYyrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEW pOCCUUCKOTO Hapoaa, ChOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO MOBEICHHUSI, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM TOCTUKEHUN HAYKU U IESITEIbBHOCTBIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTONUNBOTO OyIyIlIEero;

4) 3CTETUYECKOTO BOCITUTAHUSI:

JCTETUYECKOE OTHOILIEHUE K MUpPY, BKJIKOYAs 3CTETUKY MareMaTU4eCKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a/a4, PEUICHUH, pacCyKJI€HUI, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acClIeKTaM pa3jIMYHbIX BUAOB UCKYCCTBA;

5) pu3nyeckoro BOCIIMTaHHUS:

c(hOpMHUPOBAHHOCTh yMEHHUSI TPUMEHSITh MAaTeMaTHYeCKUE 3HAHUSA B
WHTEpecax 340poBOro u 0e30macHoro o0pasa Ku3Hu, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 3JI0POBbIO (370pOBO€ MUTaHUE, COAIAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTIbIXa, PETYIsApHas Gu3nuecKas aKTUBHOCTH), (PU3UUECKOE COBEPIIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIIBHOM AEATENBHOCTBIO;

6) Tpy10BOTO BOCITUTAHUSL:

OOII COO MAOY COI Ne 18 5



TOTOBHOCTh K TpYAy, OCO3HaHHE IIEHHOCTH TPYAOIIOOWs, HHTEpeC K
paznuyHbiM  chepaMm  TpoecCHOHAIBHOW  ACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ TPWIOKECHUSMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeld mpodeccuu ¥ peanu30BBIBaTh COOCTBEHHBIE >KM3HEHHBIC TIUIAHEI,
TOTOBHOCTh M  CIOCOOHOCTh K  MareMarhudeckoMy  OOpa3oBaHHIO U
caM000pa30BaHUIO Ha TPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTh K AaKTUBHOMY YYaCTHIO
B PEIICHUH MPAKTHUECKUX 3a7a4 MAaTeMaTHIECKON HAMPaBIEHHOCTH;

7) OKOJIOTHYCCKOI'O BOCIIMTAHUA:

c(OPMUPOBAHHOCTh  JKOJIOTUYECKONW KyJIbTYypbl, TOHMUMAaHUE BIHSHHS
COLIMAJIBHO-?)KOHOMUYECKHUX IPOIIECCOB HAa COCTOSHUE MPUPOJHON M COLMATIBHOU
Cpellbl, 0CO3HAHUE MI0OATBHOIO XapakTepa SKOJIOTHYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHMW I peueHus 3axad B olnactu
OKpYyXarolen cpeapl, IUIAHUPOBAHME IIOCTYNKOB M OLEHKH HMX BO3MOMKHBIX
IIOCJIEICTBUM JUUIS1 OKPY>KarOLIEN CpEbl;

8) IEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U 00I1IECTBEHHOM MTPAKTUKH, TOHUMaHUE MaTeMaTH4eCKOM
HAyKH Kak c(epbl 4eJI0BEUECKOM IeITeIbHOCTH, ATAOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHS IUBWIN3ALNH, OBIA/ICHUE S3BIKOM MAaTE€MaTUKU U MAaT€MaTH4€CKOM
KYJIBTYpOU KakK CpEJCTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBISATh MPOECKTHYIO
Y UCCIIEA0BATENbCKYIO EATEIIbHOCTh MHANBUAYAJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VJIbTATHI
[To3HaBaTebHBIC YHUBEPCAIIbHBIC YUCOHBIC ICHCTBUS
ba3oBrle Jjornueckue nercTBUS:

BBIABJISAITH M XapaKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKM MAaTEMATHYECKUX
00BEKTOB, TOHATHI, OTHOIIIEHUH MEXKTy TOHSITHSIMU, (DOPMYIUPOBATH ONPEICICHUS
MOHSTUH, yCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS JIJIS
00001IIeHNs U CPAaBHEHUSI, KPUTEPUHU TIPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpMyIMpoBaTh M  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIE, €MIMHUYHBIC, YACTHBIE U 00IIME, YCIOBHBIE,

BBISIBJISAITH MATEMAaTUYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUUS
B (akTax, JAHHBIX, HAOMIOMEHUAX W YTBEPKACHUSIX, MpeiaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUUN;

AcJiaTb BBIBOALI C HMCIIOJB30BAHHECM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
HNHAYKTUBHBIX YMO3aKHIOq€HHﬁ, YMOBaKHIO‘{eHI/Iﬁ I10 aHAJIOI'uH,
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IIPOBOJUTH CAMOCTOATENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPXKIACHUN
(mpsAMBIE M OT IPOTUBHOTI0), BBICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHHS U BBIBObL;

BBHIOMpaTh CHoco0 penieHus y4deOHOM 3amayr (CpaBHUBaTh HECKOJBKO
BapHAHTOB PEUICHHUS, BRIOMPATh HarOO0JIee OAXOASAIINN C yIETOM CaMOCTOSTEIIEHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBrie nccneaoBaTeabCcKue JeHCTBU:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHUA,
dbopMynupoBarb ~ BONPOCH,  (PUKCUpYIOLIME  MPOTHUBOpPEUYHE,  MpoOsIeMy,
yCTaHABJIMBaTh HMCKOMOE W JIaHHOE, (OpPMUPOBATH THUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOTo 00beKTa, SBJICHHS, ITpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy OObEKTaMH, SBJICHUSMH, ITPOIISCCAMHU;

CaMOCTOATCIIBHO Q)OpMYHI/IpOBaTL 0606H1€HI/IH N BBIBOJBI IIO PC3YJIbTaTaM
HpOBe,Z[éHHOFO Ha6J'IIOI[CHHH, HCCICAOBAaHM:, OLCHUBATDH AOCTOBCPHOCTD
IMOJIYYCHHBIX pC3YyJIbTATOB, BEIBOJOB U O606Hl€HPII>i;

IMIPOTHO3UPOBATL BO3MOJKHOC PpPa3sBUTHUC IIPOLECCA, a TaAKKC BbIABUIATH
MPCAITOJIOKCHHA O €TI0 Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ nandopmanmeii:

BBISBJISITE JePUIUTHI UH(POPMAIINH, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIsl PEIIEHUS 3a/1a4U;

BBIOMpPATh UHPOPMAIUIO U3 HCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTH3UPOBATb,
CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAITNIO PA3TUYHBIX BUIOB U (hopM
IIPEACTABIICHUS;

CTPYKTYpHpOBaTh MH(POpMALUIO, NPEACTABIATh €€ B pa3iuyHbIX (popmax,
WJLTIOCTPUPOBATh rpaduyecKy;

OLICHUBATh HAaJIEKHOCTD uHbOopManuu o CaMOCTOSITEIIBHO
c(hOPMYITUPOBAHHBIM KPUTEPHUSIM.

KommyHHMKaTHBHBIE YHUBEPCATIbHBIC YUCOHbBIE JCHCTBUS
OO0urenue:

BOCIIPUHUMATh U (POPMYIUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBUSMHU U
HEJSIMUA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTaX, JaBaTb IIOSICHEHHMS II0 XOMy peELIEeHHs 3a1ayu,
KOMMEHTHPOBATH ITOJyYE€HHBIN PE3YJIBTAT;
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B X0/l OOCYXJEHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOJeMbl, pelIaeMoi 3ajaud, BbICKA3bIBATh WJICHU, HAIICJICHHBIE HA TOUCK
pElIeHUs, COIMOCTAaBIATh CBOM CYXKJEHUS C CYXJICHHSIMU JIPYTUX YYaCTHUKOB
Jyanora, OOHapyuBaTh Pa3IMyuMe M CXOJCTBO MO3UIIHUKA, B KOPPEKTHOH (opme
dbopMyITHpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJICTABIIATh PE3YAbTAThl PEIICHUS 3a/a4H, SKCIIEPUMEHTA, UCCIIeI0BaHNUS,
MIPOEKTa, CAMOCTOSITENIbHO BHIOMpPATh (OpMaT BBICTYIUICHHS C Y4E€TOM 3ajay
MPE3EHTALUU U OCOOCHHOCTEN ay/IuTOPHUHU.

PerynatvuBHble yHUBEpCalIbHbIE YdeOHbIE TEHCTBUS
Camoopranusanus:

COCTABJIATH IJIaH, AITOPUTM PEUIEHUS 3a/1a4M, BEIOUpaATh CIOCO0 penieHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, ApTYMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUIEHUI C YYETOM HOBOUM MH(POpPMALIUU.

CaMOKOHTpOJIL, BMOIII/IOHaJIBHBIﬁ HHTCJIJICKT:

BJIQJICTh  HaBBIKAMU  I[IO3HABaTEIbHOM  pedUieKCMH KaK  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJAECTh
crocobaMy CaMOINPOBEPKH, CAaMOKOHTPOJSL IMpollecca W pe3yibrara peIICHHs
MaTeMaTU4CCKOM 3a/1auM;

IPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHIM, OOBACHITH IPUUUHBI
JOCTH)KCHMSI UM HEIOCTUKEHUS! Pe3yNIbTaTOB JEATEIbHOCTH, HaXOAUTh OIIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHas ACATCIIBHOCTD.

MMOHUMATh W HCIIONB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIWBUIYaTbHOM
paboThl TpHM pemieHUH Y4eOHBIX 3ajad, MPUHUMATh IeJIb COBMECTHOU
NEATEeILHOCTH, TUIAHUPOBATh OPTaHM3AIIMI0 COBMECTHOW PabOThI, pacrpeneiisTh
BU/IBI pa0OT, IOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3yabTaT padoThl, 00001I1aTh
MHEHHUS HECKOJIBbKUX JIFOJICH;

y4acTBOBAaTh B TPYMIOBHIX (hopmax paboThl (00CykneHusi, 0OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U UHBIC), BBITIOJIHATH CBOIO YaCTh PAOOTHI U KOOPAHMHHPOBATH
CBOM JICCTBUS C IPYTMMH WICHAMH KOMaH/IbI, OIICHUBATh KAYeCTBO CBOETO BKJIAja
B OOmMMHA TMPOAYKT TIO KPUTEPUSIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICHCTBUSI.

ITPEJIMETHBIE PE3VJIbTATDI
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K xoniy 10 knmacca oOy4aromuiicss HayqYuTCs:

CcBOOOTHO OMEpPUPOBATh MOHATHUSAMU: Tpad, MIOCKUI rpad, CBA3HBIN rpad,
nyTh B rpade, 1emnb, LUK, JAEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIyYaiHOTO
IKCTIEPUMEHTA;

CBOOOZHO OMNEPUPOBATH MOHATUSMU: CIyYalHBIA HSKCIEPUMEHT (OIBIT),
ciydaitHOoe COOBITHE, DJIEMEHTApHOE CIIydaiiHOEe COOBITHE (DIIEMEHTAPHBIN HCXOM)
CIIy4alHOTO  ONbITa, HAXOJIWUTh BEPOSTHOCTH COOBITUH B  OMNbITaX C
PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMHU COOBITHSIMU;

HAXOJIUTh U (POPMYIUPOBATH COOBITHUS: TIepeceueHne, 0ObEAMHEHUE JTaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JaHHOMY, MCHOJIb30BaTh JAHATrPAMMBI
Dlinepa, KOOPAUHATHYIO MPSIMYIO JJIsi PEHICHUS 3ajad, MOJIb30BaThCsl (OPMYIIOit
CJIOKEHHS BEPOSITHOCTEH JJIS BEPOSITHOCTEH JIByX U TPEX CIYyYalHBIX COOBITHIA;

OMEepUpOBaTh  MOHATUSAMH:  YCJIOBHAasT  BEPOSTHOCTh,  YMHOXKEHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITHSA, JEPEBO CIy4YailHOTO HKCIEPUMEHTA,
HaXOIUTh BEPOSTHOCTH COOBITHI C TOMOIIBIO MpaBUJa YMHOXEHHS, JIepeBa
CIIy4ailHOTrO OIbITAa, HMCHOJB30BaTh (HOPMYJy IOJTHOW BEPOATHOCTH, (HOPMYITY
balieca npu perienuu 3aaad, onpenesTh HE3aBUCUMOCTb COObITHI 1O hopMysie U
110 OPTaHMU3aLUU CIIy4ailHOTO SKCIIEPUMEHTA;

MPUMEHATh HW3Y4YEHHbIE KOMOHMHATOpHbIE (HOPMYNBI ISl MEPEUHCIICHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITa, peIICHU 3a1a4
110 TEOPUH BEPOATHOCTEM;

CBOOOIHO OMEpUPOBATh TMOHATUSIMHU: OWHAPHBIA  CIIy4ailHBI  OMBIT
(ucipiTaHKE), yCcrexX W Heylaada, He3aBUCHMbIC HWCIBITAHUS, CEpPHUSl UCIBITaHUMH,
HAXOJIUTh BEPOSITHOCTH COOBITUI: B CEPUU UCTIIBITAHUI JI0 IEPBOTO yCIIeXa, B CEPUU
UCTIBITaHUN bepHysuH, B OTBITE, CBI3aHHOM CO CIyYailHBIM BRIOOPOM U3 KOHEYHOM
COBOKYITHOCTH,;

CBOOOJTHO OIEpUPOBATh MOHSITUSMU: CIydailHas BEJIMYMHA, pacIrpeicicHUe
BEPOSITHOCTEM, JuarpamMMma pacrpeicsieHusi, OuHapHas CciydailHasi BeJIWYWHA,
reoOMEeTPUIECKOe, ONHOMHAIBHOE pacipe/ieiIcHHE.

K koniy 11 kiacca oOyyaronuiicss HayqUTCs:

ONEPUPOBATH TMOHATUSMHU: COBMECTHOE PACIHPEACIICHUE NBYX CIIyYalHBIX
BEJIMYMH, MCIOJIb30BAaTh TAOJIMIy COBMECTHOTO PACHPEACIICHHS JBYX CIyYalHBIX
BEJIMYMH JUIS BBIACICHUS PACHpPENCIICHUS] KaXXIO0M BEIWYUHBI, OIpPEACICHUS
HE3aBHCUMOCTH CIIy4alHBIX BEJINYHH;

CBOOOTHO OMEPHUPOBATH MOHITHEM MATEMAaTUYECKOTO OKHUIAHUS CITydalHOU
BEJIMUMHBI (pacrpeesieHus ), IPUMEHATh CBOMCTBA MAaTeMaTHUYE€CKOTO OXXHUIaHUS
MpU pElICHUU 3a]ad, BBIYUCISATh MaTeMaTH4YeCKOe OKHUJIaHHME OMHOMHAILHOTO U
T€OMETPUUECKOTO PaCIpeCICHUN;
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CBOOOJIHO ONEPUPOBATh MOHATUSMU: JUCIEPCUS], CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHSITh CBOMCTBA JHCIIEPCUM CIIyYaWHOM BEJIMYWHBI
(pactipenenieHrs1) NMpU PEIIEHUM 3a]1a4, BBIYUCISATH JHMCIEPCUI0 M CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUUECKOTO 1 OMHOMUAIIBHOTO PACIIPEAEIICHHUI;

BBIYKCIIATH BEIOOPOYHBIC XapaKTEePUCTUKH IO TAaHHOM BBIOOPKE U OLIEHUBATH
XapaKTePUCTUKU TEHEpPaJbHOM COBOKYIHOCTHM JAHHBIX 10 BBIOOPOYHBIM
xapakrepuctukaMm. OLEHUBATh BEPOSITHOCTU COOBITUN M MPOBEPSATH MPOCTEUIINE
CTAaTUCTHUYECKUE TUIOTE3bl, MOJIb3YSCh U3YYCHHBIMU PACIIPEICTICHUSMH.
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TEMATHUYECKOE IINTAHNPOBAHUE

10 KJIACC
KonnuectBo yacos DNeKTpOHHbIE
udpoBkIe)
Ne n/m | HaumeHoBaHuU B U TEM II MMBbI (
/ aMMCHOBAHHE Pa3ACIo CM Hporpa Beero Kontponbubie  Ilpaktnueckue | oGpaszoBarenbHbIE
paboThI paboThl pecypchl

1 DnemMeHThl Teopun rpados 3
) Ciy4aifHble ONBITHI, CIy4YaWHBIE COOBITHS U 3

BEPOSTHOCTH COOBITHI

Onepanuy HaJ MHOXECTBAMH U COOBITHUSMHU.
3 CrnoxeHne U yMHOXXEHUE BEPOATHOCTEH. 5

VYcnosnas BEPOSITHOCTb. HesaBucumsie

cOOBITHS
4 DneMEeHTh KOMOMHATOPUKHU 4 1

Cepun  mocneAoBaTENbHBIX  HUCIBITAHUU.
5 Ucneiranus bepuynnu. Ciydaiinbiil Be1Oop u3 = 5

KOHEYHON COBOKYITHOCTHU
6 City4aiiHble BEIMYMHBI U pacIpeieIeHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 34 2 0
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11 KIIACC

KonnuectBo yacos DNeKTpOHHbIE
(mudpoBsIe)
Nen/n = HanmeHoBaHue pa3aenoB U T€M IIPOrPaMMbl Beero Koutpomsubie  TIpAKTHUECKHE  oGpasoBaTeibHbIC
paboThl paboThI pecypchl

1 3aKoH OOJIBIIUX YHCEI 5
2 DeMeHTh MaTEMAaTHYECKON CTaTUCTUKHU 6

HenpepsiBHbIE ClIy4aiiHbIE BEJTNYMHBI
3 (pacripeneneHus), ITOKa3aTeILHOE n 4

HOPMaJILHOE pacmipeeIecHust
4 Pacnpenenenue Ilyaccona 2
5 CBsi3b MEX]y CIIy4ailHBIMHM BEJIMUMHAMHU 6
6 O0001IeHne U cUCcTEMAaTU3aIi 3SHAHUHI 11 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME = 34 1 0

OOIT COO MAOY COMI Ne 18 12




ITOYPOUYHOE IVNTAHNPOBAHUE

10 KJIACC
KonnuectBo yacos DNEeKTpOHHbBIE
Nen/m | Tema ypoxka K I Hlara A (poBEIe
Beero OHTPOJIbHBIE  IIpaKTHYECKUE | p3ydeHus 0OpazoBaTEIbHBIC
paboThI paboThI pecypehl
1 I'pad, cBa3Hblil rpad, npencrapaeHue 3a1adu 1
¢ momoIsko rpada
) Crenenp (BajeHTHOCTh) BepliuHbL. IlyTh B 1
rpade. Llenu u nuKib
3 I'pader Ha mtockoctu. [lepeBo ciy4aiftHOTO 1

IKCIICPpUMCHTA

CrayvaiiHple SKCHEPUMEHTHI  (OMBITHI) U
4 CIly4aiiHbIe COOBITHSL. OnemeHtapHbie |
COOBITUS (MCXOIBI)

BepoaraocTs CIIy4aitHOTO COOBITHSI.
5 BeposatHocTH  coObITMHE B ombITax ¢ 1

PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU

COOBITUSIMH

BeposaraocTs CIIy4aiiHOTO COOBITHSI.
6 BepositHocTi  coOBITHH B~ OMBITaX € 1

PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU

COOBITHSAMHA
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[lepeceuenue, oOBENMHEHWE MHOXKECTB U

7 COOBITUH,  TPOTUBOMNOJIOXKHBIE  COObITHA. 1
dopMyiia CI0KEHUS BEPOATHOCTEN
YcnoBHas BEPOSITHOCTb. YMHOXEHHE

8 BEPOATHOCTEM. dopmyia ycioBHON = 1
BEPOSATHOCTH
YcnoBHas BEPOSATHOCTb. YMHOXEHME

9 BEPOSATHOCTEM. dopmyia ycioBHOM | 1
BEPOSATHOCTH

10 dopmyiia IOTHOW BEPOSATHOCTH 1

11 ®opmyia baiieca. HezaBucumble coObITUS 1

12 Kom0OuHatopHOE  mpaBWIO  YMHOXEHHUS. 1
[TepecranoBku u hakropuan

13 UYucno coueranuil. Tpeyronpuuk [1ackamns 1

14 ®opmyna 6uHoma HeroToHa 1

15 Kontpompnass ~ pabora  Nel:  "I'padsl, 1
BEpPOSITHOCTH, MHOXECTBa, KOMOMHATOpUKa"
bunapHblil ciydaiiHbIl ONBIT (MCHBITaHUE),

16 ycrnex u Heynada. HezaBucrMble HCTIBITaHUS. 1
Cepust HE3aBUCUMBIX UCIBITAHUN 10 IEPBOTO
ycrexa

17 Cepus HE3aBUCHUMBIX UCIBITAHUH 10 IEPBOTO 1
ycrexa

18 Cepus He3aBUCUMBIX UCTIbITaHUHN bepHymiu 1
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19

CriyualiHblii BBIOOp U3 KOHEYHOMN
COBOKYITHOCTH

20

21

22

23

24

25

26

27

[TpakTuueckas paboTa C HUCIOIB30BAHHEM
ANIEKTPOHHBIX TaOJIHUIL

CiyyaiiHas ~ BeJIMYMHA. Pacnpenenenue
BEpOATHOCTEN. [[narpamma pacrpeneseHus

Onepauun Hazx CilydallHBIMM BEJIMYHMHAMHU.
IIpumepsl pacIpeneneHui. bunapnas
Clly4aiiHas BEJIMYMHA

I'eomerpuueckoe pacrpeneneHue.
bunomuaneHOE pacnpeneneHne

Maremartuyeckoe — OXHMIaHME  CIy4alHOM
BeM4YMHbIL. COBMECTHOE paclpeIelIeHUE IBYX
ClTy4ailHBIX BEIMYHH

He3saBucumslie ClTy4aiiHble BEJINYHHBI.
CBoiicTBa ~ MareMaTH4eCKOTO  OXHJIaHUS.
Marematuyeckoe — OXHJaHUE  OMHAPHOM
CIIy4allHOM BEJIMYHUHBI

MaremaTtnueckoe OXKUJaHUE
reoMETPUICCKOro nu OMHOMHAJILHOTO
pacrpeneneHun

I[I/ICHepCI/IH " CTaHAAPTHOC OTKIIOHCHUC

28

Jucniepcust OMHAPHOM CITy4aifHOM BETUYMHBI.
CaoiicTBa nucnepcuu
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MaremaTu4eckoe OXXUJAHUC IMTPOU3BCACHUA U

29 JIMCTIEPCHUSI CYMMbI HE3aBUCHUMBIX CIIyYalHbIX 1
BEJIMYUH

30 [IpakTuueckas paboTa C HCIOIB30BAHUEM 1
AIIEKTPOHHBIX TAOIHI]
Jucriepcusi OWHOMHUATTLHOTO PaCIPE/ICIICHUS.

31 [IpakTtueckas pabota ¢ wucHonb3oBaHueM |
AIIEKTPOHHBIX TAOIHI]

32 O00011IeH1E U CUCTEMATU3aLUs 3HAHUI 1
Kontponpnast pabGora Ne2: "HcmwlTanus

33 bepuynmu.  Cnyuwaiinpile  BenuuuHbl W |
pacnpenenenus"

34 O06o001IeHre U cHCTeMaTH3aIus 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 34
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11 KITACC

KonudaectBo gacos DIIEKTPOHHBIE
Ne Jara udpoBbIe
Tema ypoka K I
n/m Beero OHTPONbHBIE  IlpAKTHYECKUE y3ydeHHs 0oOpa3oBaTeIIbHBIC
paboThI paboThI pecypchl
1 HepagenctBo YeObimeBa. Teopema YeOrbimena. 1
Teopema bepnynnu. 3akoH OOIBIINX YUCENT
) HepagencrBo YeOnimeBa. Teopema YeOrnimiena. 1
Teopema bepnymnnu. 3akoH OOIBIINX YUCENT
3 Hepasencto YeObmmera. Teopema Uebplmena. 1
Teopema bepnynnu. 3akoH O0IBIINX YUCENT
4 Br160pouHBIi METON UCCIIETOBAHMIMA 1
5 [IpakTrueckass paboTa C HCMOIB30BAaHUEM 1
ANEKTPOHHBIX TAOJIHI]
I'enepanbHas COBOKYMHOCTh U clydaiiHas
BbIOOpPKa. 3HAKOMCTBO C  BBIOOPOYHBIMHU
6 xapakrepuctukamu. OneHka cpenHero u 1
JTUCTIEPCUU  TE€HEPaJIbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapPAKTEPUCTHK
I'enepanbHas COBOKYMHOCTh U ChydyaiiHas
BBIOOpKAa. 3HAKOMCTBO C  BBIOOPOYHBIMHU
7 xapakrepuctukamu. OneHka cpenHero u 1

JUCIEPCUU TeHEepaJbHOW COBOKYHMHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
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OneHuBaHWe BEPOATHOCTEH COOBITHIA  TIO

8
BBIOOpKE
Craructuueckas TUIIOTE3A. [IpoBepka

9 MPOCTEUIINX THUIOTE3 C IOMOIIbIO CBOWCTB
W3YUYCHHBIX PaCIpeaeIeHUN
Craructuueckas TUIIOTE3A. [IpoBepka

10 MPOCTEUIINX THUIOTE3 C IOMOIIbIO CBOWCTB
W3YUYCHHBIX paclpeaeIeHui

1 [IpakTnueckass paboTa C HCIOJIB30BAHUEM
AIIEKTPOHHBIX TAOIHIT

12 [IpuMepsl HETIPEPBHIBHBIX CITYyYaWHBIX BEIUYUH.
@yHKIUA [TIOTHOCTU BEPOSITHOCTH
PaBHomepnoe  pacnpeaenenue.  IIpumepsl

13 3a/1a4, MPUBOASAIIMX K TOKAa3aTeIbHOMY U K
HOPMAaJIbBHOMY pacIpeesICHUsIM

14 OyHKIUS MJIOTHOCTH BEPOSITHOCTH
M0KAa3aTeJIbHOTO PACTIPEACIICHUS

15 OyHKIUS MJIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO pacipeaeiaeHus
[TocnenoBarenbHOCTh OJIMHOYHBIX

16 He3aBUCUMBIX coObiTui. [lpumep 3amaum,
npuBOAsIIed K pactipenenenuto [lyaccona

17 [IpakTtueckass paboTa C UCHOJB30BAaHUEM
AIIEKTPOHHBIX TAOIHUIL

13 KoBapuamusi AByx cioydalHbIX  BEJIMYUH.

Koaddunment koppensaunn
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19
20

21

22

23

24

CoBmecTHBIC HAOMIOACHNUS ABYX BEJINYHH
Br160opounblii K03QGUIUEHT KOPPEAIUT

Paznuuune Mexnay JMHEMHOM  CBSI3bIO U
IIPUYUHHO-CIIEACTBEHHOM CBA3bIO

Jluneitnas perpeccust

[IpakThdeckas paboTa ¢ HCIOJb30BAHUEM
AIIEKTPOHHBIX TAOIHI]

[IpencraBnenure TaHHBIX C TOMOIILIO TAOIUI] U
JUarpaMm, onucareabHasi CTaTUCTHKA

25

OnBITH ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITUAMH

26

27

28

29

30

Bolunicnenne  BeposATHOCTEW  COOBITUH  C
IpUMEHEHUEM (GopMy

Bbuucnenue  BeposiTHOcTed  COOBITHUH €
MIPUMEHEHNUEM rpauyecKux METO/IOB:
KOOpIMHATHAsE NpsMas, [IepeBO, Iuarpamma
Ditnepa

Cayyaiinble BeIMYMHBI U PACHIPEACTICHUS

Maremarnueckoe OXXHJIaHHue CIIy4aiiHON
BEJIUYUHBI

Maremarnueckoe OXXHJIaHHue CIIy4aiiHON
BEJIUYUHBI

31

KonTtponpnass paGora: "BepostHocTh U
cTaTucTuka"
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Bblunicnienue  BEepoATHOCTEM  COOBITUH  C
32 npuMeHeHueM  ¢GopMya U TpaduUecKux
METOJIOB

Brruucnenue  BeposSTHOCTEH  COOBITHH ¢
33 npuMeHeHneM  GopMya U rpadUUecKHx
METO/IOB

CrnyuailHple BEIMYMHBI W  paclpeneicHus.
34 Marematudyeckoe — OXKHJIAHHE  CIy4YalHOHN
BEJTMYMHbI

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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VYEBHO-METOJMYECKOE OBECTIEUEHUE OBPA3OBATEJILHOT'O
TTPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJI YUEHUKA

bynumosud E. A., BynsiueB B. A. Maremaruka. BeposSTHOCTh U CTaTUCTHKA.
10 xnacc. ba3zoBbiii u yrmmyOn€HHBIM ypoBHH. YueOHOe nocodue. [Ipocsemienue,
2025

METOJUYECKUE MATEPUAJIBI AJIA YUUTEJIA

Metonuueckoe nocobue «Maremaruka. BeposatHocTs u craructuka. 10—11
kJjacchbl. bazoBblil u yrmyOnénnsiid ypoBHW». MockBa, «IIpocBemenuey, 2024

HUDPOBLIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETHU
NMHTEPHET

1. http://school-collektion.edu/ru, «Egunas komnekius mUGPOBBIX
00pa3oBaTeNIbHBIX PECYPCOBY

2. http://windows.edu/ru, «EquHoe okHO gocTyma K oOpa3oBaTeIbHBIM
pecypcam»

3. http://fcior.edu.ru,  http://eor.edu.ru, «DenepanbHbId  LIEHTP

MH(OPMAIIMOHHBIX 00Pa30BaATEIBHBIX PECYPCOB

4. http://www.ndce.edu.ru, Karanor y4eOHBIX H3AaHUMN, SIEKTPOHHOTO
o0OpyIOBaHUS W DIIGKTPOHHBIX 00pPa30BaTEIBHBIX PECYpCOB JUISI  OOIIETO
oOpa3zoBaHus

5. http://www.portalschool.ru, IlIkonpHBIN mOpTa

6. http://www.ict.edu.ru,  ®enepanbublii nopran «HUHpopmamoHHo-
KOMMYHHKAITIOHHBIEC TEXHOJIOTHH B 00pa30BaHUID)

7. https://media.prosv.ru/content/?subject=22&klass=1, Menuareka
[Ipoceemenus

8

https://marketplace.obr.nd.ru/library/lessons?filter class=1&filter subject=1
4, Ob6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickast 3IeKTpOHHAS IIIKOJIa

10. https://myschool.edu.ru/, IOC «Mos mxoia
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JUis mpoBeNEHUs] €IMHOTO0 TOCYJapCTBEHHOIO SK3aMeHa I10 MaTeMaTHKe
(mamee - EI'D mo MaremaTtuke) HCIONB3YyeTCs TMepedeHb (Koaudukarop)
IpOBEpsieMbIX TPeOOBaHMN K pe3ysbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTenbHOU
IIPOrPaMMBbI CPEHETO 00I1Eero 00pa3oBaHUs U IEMEHTOB CONEP/KaHUS.

[Iposepsiembie Ha EI'D mo maremaTnke TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHOM MTPOrpaMMbl CPEAHET0 0011ero 0opa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHS OCHOBHOM
IIPOBEPSEMOTO | 00pa30BaTEIbHOM MPOrpaMMbl CpeTHEro 00IIero 00pa3oBaHUs
TpeOOBaHUS

1 Bnanenue meronamu 10Ka3aTeabCTB, AITOPUTMAMU PEIICHUS 3a/1a4; YMEHHE
bopMynupoBaTh U ONEPUPOBATH MOHATUSAMH: OIpEJEJIEHUE, AaKCUOMa,
TEeOopeMa, CIIEACTBHE, CBOMCTBO, NMPHU3HAK, JOKA3aTeJIbCTBO, PAaBHOCHUJIbHBIC
GOpMyIUpPOBKU; HPUMEHATh MX; yMEHHE (QOpMYIHpoBaTh OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEP)KJIEHUE, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIIONIB30BaTh  METOA ~ MareMaTM4eCKOM  MHAYKIUHM;  IPOBOIUTH
JI0Ka3aTeJIbHbIE PACCYKIACHUS MIPU PELLIEHUH 3a/1a4, OLEHUBATh JIOTMUYECKYIO
IIPABWJIBHOCTB PACCYKIECHUHN; YMEHHUE ONIEPUPOBATH MOHATUSIMH: MHOXKECTBO,
MOJMHOXECTBO, OIEPAaLMU HaJ MHOXXECTBaMHU; YMEHHME MCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis OMMCAHUs pPeabHbIX IPOLECCOB U
SIBJICHUH U TIPH PELICHUH 33]1a4, B TOM YHCJIE U3 JPYTUX YYEOHBIX TPEAMETOB;
yYMEHHUE ONepupoBaTh MOHATUAMU: rpad, CBA3HBIN Tpad, 1epeBo, MUK, rpad
Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M OIKCHIBaTh TIpadbl pazIuYHBIMU
croco0amu; UCIOIb30BaTh Ipadbl MPH pelIeHUH 3aj1ad

2 YMeHue omnepupoBaTh MOHATHSMH: HATypaJbHOE YHCIO, LEJIOE YHUCIO,
CTENEHb C LIEJBbIM MOKa3aTeaeM, KOpeHb HaTypaJbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM II0KA3aTeNIEM, CTENEHb C JEUCTBUTEIbHBIM I10KA3aTENIEM,
Jorapu@m 4ucia, CHHyC, KOCHHYC M TAaHT€HC IIPOU3BOIBHOIO YHUCIIA, OCTATOK
[0 MOAYJIIO, PalMOHAJIbHOE YHCIIO, MUPPALMOHAIBHOE YHCIIO, MHO)KECTBA
HATypaJIbHBIX, LEJbIX, PAllMOHAJBHBIX, JEHCTBUTEIIbHBIX YHCEN; yYMEHHE
UCITOJIb30BaTh MPU3HAKU JIETUMOCTH, HAaWMEHBIIUN OOl nenuTtens u
HauMeHblllee o0lee KpaTHoe, aaroput™M EBkinjga mpu peuieHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU ITO3ULUOHHBIMU CUCTEMAMHU CUHMCIIEHUS; YMEHHE
BBIMOJHATh BBIYMCIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAXKEHHUH €O
CTETEHSMH U Jorapupmamu, mpeoOpa3oBaHUs APOOHO-PALMOHATIBHBIX
BBIpQXXEHHI; yYMEHUE OIlepupoBaTh MOHATHUAMU: IOCIEIOBATEIbHOCTD,
apudMeTHuecKass Mporpeccus, reoMeTpHuecKas Mporpeccus, OeCKOHEYHO
yObIBaromIas reoMeTpuyecKas Mporpeccus; yMEHHE 3a/1aBaTh
MOCJIe/IOBATEIbHOCTH, B TOM YHUCIIE C MOMOILBIO PEKYPPEHTHBIX (OPMYI;
YMEHHE OIEepUpOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIIO, CONpSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb M apryMeHT KOMILJIEKCHOTO 4Hcia, (gopma
3allMCU KOMIUIEKCHBIX 4YHCeNl (FeoMeTpuyeckas, TPUTOHOMETpHYecKas |
anreOpanyeckas); yMeThb TNPOU3BOAUTH apupMEeTHUYeCKue JeHCTBUS C
KOMIUJIEKCHBIMU ~ YMCJIaMH;  HPUBOAUTH  MPHUMEPHl  HCIOJIb30BaHUS
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KOMIIJIEKCHBIX YHCEJ; ONEPUpPOBaTh MOHATUAMU: Marpuua 2 X 2 u 3 x 3,
OIpeIeJINTENb MaTPHILIbL, TEOMETPUUYECKUI CMBICIT OIIPEAETUTENS

3 YMeHue omnepupoBaTh MOHSATUSMH: pPallMOHAJIbHBIC, HWPpPALlMOHAJIBHEIE,
MoKa3aTelibHble, CTENEeHHbIE, JorapuMuUuecKre, TPUTOHOMETPUUYECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CHUCTEMbI, YMEHUE ONEPUPOBATH MMOHATUIMHU:
TOXJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa ypaBHEHUU 1 HEPABEHCTB, PAaBHOCUJILHOCTh YPaBHEHUN, HEPABEHCTB
U CHUCTEM; YMEHHUE pelaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIbIO
pPa3IMYHBIX MPUEMOB; pEIIaTh YpPAaBHEHUsS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MIPUMEHATh YpaBHEHHS, HEPAaBEHCTBA, MX CHCTEMbI JIJIs
pEIICHUs] MaTeMaTUYeCKUX 3a/1ad U 3aJlad U3 pa3juyHbIX o0JiacTeld HAyKu U
peaIbHOM JKU3HU

4 YMeHHne omnepupoBaTh TMOHSATHSAMH: (QYHKIHUS, YETHOCTh (QYHKIHH,
HEPUOJUYHOCTh (YHKLUUH, OTrPaHUYEHHOCTb (YHKLIUH, MOHOTOHHOCTh
GyHKIMHM, SKCTpeMyM (yHKIMH, HauOoiblllee W HaWMEHbIIEe 3HAUYCHUS
(GyHKLIMM Ha HPOMEXKYTKE, HempepbiBHas (DyHKIMs, aCUMIITOThI Ipaduka
GyHKIMYM, TIepBas W BTOpas NPOM3BOAHAS (PYHKIMH, T€OMETPHUECKUN U
¢u3nyeckuii  CMBICII IPOM3BOJAHOM, IepBOOOpa3Has, OIpeeSICHHbIH
WHTETpaj,; yMEHHE HaXOAWTh AaCUMNTOTHl Tpaduka (YHKIHUH; YyMEHHE
BBIUNCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEIEHUS, YaCTHOTO U KOMIIO3ULIUU
(GyHKIMI, HAXOAUTH YpaBHEHUE KacaTeIbHOM K rpaduKy (QyHKIUHU; YMEHUE
HaXO/UTh TPOU3BOJAHBIE AIEMEHTAPHBIX (YHKLUH; YMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO ISl HMCCIENOBaHUS (YHKIHMA, HAXOAWTh HAWOONBIINE U
HalMEHbIIME 3HaueHuss (YHKUMHA; CTPOUTh TpapUKd MHOTOWICHOB C
UCIIOJIb30BAaHMEM  amnmapara MaTeMaTH4YecKoro aHajlu3a; IMpPHUMEHATh
IIPOU3BOAHYIO JIJIsl HAXOXKIEHU S HAMJTy4lIET0 PEIIEHUS B IPUKIAIHBIX, B TOM
YHUCIIE COLUAIbHO-OKOHOMUYECKUX U (PU3MYECKUX 3a7adax; HaXOAUTh
Iomaau U 00beMbl (UTYp C MOMOIIBI0 MHTErpasa; MPUBOAUTH MPUMEPHI
MaTeMaTU4YECKOr0 MOJIEIMPOBaHMUS C MOMOUIbIO U depeHnanbHbIX
ypaBHEHUNU

5 YMeHHe onepupoBaTh MOHATUAMU: TpapuK (QyHKIUH, oOpaTHas (QyHKIMS,
KOMITO3ULMsl (QYyHKUWH, JWHEWHas QYHKUMS, KBaApaTH4Has QyHKLHUA,
paunoHanbHass (yHKUMA, cTeneHHas (yHKIMSA, TPUTOHOMETPHUYECKUE
¢GyHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKLMHU, IOKa3aTelbHas U
gorapupmuueckas (QyHKIMHU; YMEHHME CTPOUTb TpapuKd H3YyYEHHBIX
(GYHKIM, BBINOIHATH NMpeoOpa3oBaHus TpapukoB (YHKIIMM, HCIIONb30BATh
rpaduKy A U3yUYEeHUs IPOLIECCOB M 3aBUCUMOCTEH, P PEIIeHUH 3a/1a4 U3
IpYyTUX Yy4eOHBIX NpPEAMETOB M 3ajad M3 pealbHOM KHU3HU; BbIpa)arb
dopMynamMH 3aBHUCUMOCTH MEXJy BEJIMUYMHAMM; HCIIOJIb30BaTh CBOMCTBA U
rpaduknd QYHKIUH JUIS pEIICHWsT YpPaBHEHWH, HEPaBEHCTB M 3a7aq C
napameTrpamu; Hu300paxkaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA
pEelIEHN YpaBHEHHUI, HEPABEHCTB M UX CUCTEM

6 YMeHue pemiare TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, IOJIU U YaCTH, Ha JBUKEHHE, pabOTy, CTOUMOCTh TOBApOB U YCIIYT,
HQJIOTH, 3a/aud M3 O0JacTh YNpaBlIeHUs JUYHBIMU U CEeMEHHBIMU
(¢uHaHCaAMM); COCTaBJIATh BBIPAKEHHS, YpPaBHEHHUS, HEPAaBEHCTBA U HUX
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CHUCTEMBbI MO YCIIOBUIO 3a/layM, HCCIEIOBaTh IMOJYYEHHOE pEIICHUE U
OLICHUBATh MPaBAONOJOOHOCTh pE3YJIbTaTOB; YMEHHE MOEINPOBATh
peajbHbIE CUTyallMd Ha S3BIKE MATEMAaTUKH; COCTaBIIATH BBIPAKECHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO 33/1a4M, UCCIIEI0BATh
NOCTPOEHHBIE ~ MOAETM C  HCIOJB30BAHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATD MOTYyUYEHHBINH pe3ynbTaT

YMeHHe omnepupoBaTh MOHATUSAMH: cpelnHee apudmMeTHueckoe, MeauaHa,
HauOoblllee U HaWMEHbIIEe 3HAYCHHS, pa3Max, AMCIEPCHs, CTaHIapTHOE
OTKJIOHEHME YHCJIOBOrO HaOOpa; yMEHHUE W3BIEKaTb, HMHTEPIPETHPOBATH
uH(pOpMaIUIO, MPEICTAaBICHHYI0 B TaOIUIaX, HAa auarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWCTBA peajlbHBIX IPOLECCOB U SIBICHUM; MPEACTABIATh
uHOpMAIMI0O C T[OMOUIbIO TabmuIl W  JUarpamMM; HCCIIEA0BaTh
CTaTHUCTUYECKUE JaHHbIC, B TOM YHCJIE C NPUMEHEHUEM TIpaduuecKux
METO/IOB U JJIEKTPOHHBIX CPENCTB; IpaUyecKd HCCIEeN0BaTh COBMECTHBIC
HAOJII0IEHNUS C TIOMOILBIO JUarpaMM pacCeuBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHIMU: CIIy4alHbIN OIBIT U ClyyailHOe COObITHE,
BEPOSATHOCTb CIIyYallHOTO COOBITHS; YMEHUE BBIUUCISATH BEPOSITHOCTH C
UCIIOJIb30BaHHEM I'pauueCKUX METOJ0B; PUMEHATH (DOPMYIIbI CIIOKEHUS U
YMHOXXEHHSI BEPOSITHOCTEH, (OpMyNly TIOTHOW BEPOATHOCTH, (GOPMYITY
bepnymin, koMOuHaTOpHBIE (QakThl U (HOPMYIbI; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHHME OIEpUPOBaTh MOHITUSIMM: CilydailHas
BEJIMYMHA, PACIpPEIEICHUE BEPOATHOCTEM, MaTeMAaTU4YECKOE OKUIAHUE,
JWCTIEpCHs M CTaHJIAPTHOE OTKJIOHEHHE CIydailHOH BENMYWHBI, (yHKIHUH
pacrnpeneneHuss W IUIOTHOCTH  PaBHOMEPHOIO, IOKAa3aTE€IbHOTO H
HOPMAJIBHOTO PACIIPEEIICHNI; YMEHHE HCIIONIb30BaTh CBOMCTBA M3YYEHHBIX
pacupelneneHui Uil pelleHus 3a7ad; 3HAKOMCTBO C IOHATUSMHU: 3aKOH
0O0JIBIINX YHCEN, METO/IbI BEIOOPOUHBIX HUCCIIEIOBAaHUM; YMEHUE MPUBOAUTH
OpUMEpbl  NpPOSIBIEHUS 3aKOHAa OONBIIMX 4YHMCET B MPUPOIHBIX U
OOLIECTBEHHBIX SIBICHUSAX; YMEHHE ONEpUpPOBATh MOHATUSMU: COUYETAHUE,
NepecTaHOBKa, YMCIO COYETaHWH, YUCIIO MepecTaHOBOK; OMHOM HpIoTOHAa;
YMEHHE MPUMEHSATh KOMOWHATOpHbIE (DAKTBI U PACCYX ACHUS AJISl pEeIICHUS
3a1a4y; OILIGHMBaTb BEPOATHOCTH pEalbHBIX COOBITHI; COCTaBISATh
BEPOSITHOCTHYIO MOZIEJIb U HHTEPIIPETUPOBATH NIOJyYECHHBIN PE3yIbTaT

YMeHHne  OonmepupoBaTh  MOHATUSAMM:  TOYKA, IpsMas, IIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIUYUHA yIVIa, IUIOCKUN Yroj, ABYTPaHHBIN
YIOJI, TPEXTPAHHBIN yTOJI, CKPEIIMBAIOIIMECS INpPSAMBIE, MTapaJUIEIbHOCTD U
NEPIEHAUKYIAPHOCTD MPAMBIX U INIOCKOCTEH, YIOJ MEXKIY MPSAMBIMU, YTOJI
MEXAY NPSIMOU U IJIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXKAY IPSIMBIMHU, PACCTOSHHUE MEKIY
IUIOCKOCTSIMH; YMEHHE UCTIO0Ib30BaTh MPHU PEIICHUH 33714 U3yYEeHHbIE (DaKThI
U TEOpeMbl IUIAaHUMETPUHM; YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB
OKPY’KaOIIETO MHpPA; CTPOUTh MATEMATUYECKHE MOJAEIA C ITOMOIIBIO
FEOMETPUYECKUX IIOHATUHW W BEIMYMH, PEIIATh CBA3AHHBIE C HUMHU
MIPaKTUYECKUE 3a]aun

10

YMeHHe omnepupoBaTh MOHATHAMHU: IUIOWAanb (GUIYphl, 00BbEM (QUIYpHI,
MHOTOTPAHHUK, MPAaBUIbHBIH MHOTOTPAaHHHK, CEUEHNE MHOTOIPaHHUKa, KyO,
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napajiesienunes, npu3Ma, nupamuaa, Gurypa u MmoBEpXHOCTh BpAIICHUS,
IWIMHAP, KOHYyC, map, cdepa, miomanb cdepsl, IUIOMAAb HOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpPA, 00beM KyOa, MpsIMOYTrOJbHOTO
napaJuleenuneaa, IupaMuabl, TPU3MBL, IMIINH/PA, KOHYCa, [1apa, pa3BepTKa
MOBEPXHOCTH, CEYCHHA KOHyCca W LMIMHJIpPA, MapajUlebHble OCH WU
OCHOBaHHIO, CEYECHHE Ilapa, IUIOCKOCTb, Kacaromasics cdepsl, LMINHIPA,
KOHyCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPaHHUKA, H300paxarb
MHOTOTPAaHHUKH, (UTYpbl M IOBEPXHOCTH BpAIICHUS, X CEYCHUS, B TOM
YHCIe C MOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHE NPHUMEHSATh CBOMCTBA
TEOMETPUYCCKUX (UTYp, CAMOCTOATENHFHO (OPMYIUPOBATH ONPENCICHUS
U3y4yaeMbIX (UTyp, BBIIBUTATh THIOTE3bl O CBOMCTBaX M MpPHU3HAKAX
reoMeTpuueckux (uryp, oOOCHOBBIBATH WM OIPOBEPraTh HX; yMEHHE
OPOBOANTH KIACCUPUKAIMIO (GUTYDP MO PA3TUUHBIM IPU3HAKAM, BBIMOIHATH
HEOoOXOIMMBIE TOTIOTHUTEIbHBIE TOCTPOCHUS

11

YMeHue omnepupoBaTb IOHATUSAMHU:  JIBUKEHHME B  IPOCTPAHCTBE,
napajuleNbHbI MEPEeHOC, CUMMETpPHsI Ha IJIOCKOCTH M B TMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOM00Ws, TOM00HBIE (QUTYpHI; yMEHHE
pacro3HaBaTh paBHbIE W TMOAOOHBIE (QUTYpHI, B TOM 4YHCIE B IMPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJb30BaTb I€OMETPUUECKHE OTHOLICHUS MpU
pellleHWH 3a/la4; HaXOAWTh TEeOMETPUYECKUE BEIMYMHBI (AJIUHA, YTOI,
IUI011a/1b, 00BEM) IPU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX IPEIMETOB U U3
peaNbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUUECKHE BEIMYUHBI (JIMHA,
yroj, Iuiouiaab, 00beM, IUIOIIAJb IOBEPXHOCTH), WCIOJb3Ys H3yUEHHBIE
dbopMynbl U METOABI, B TOM 4YHCIIE: IUIOMAAb MOBEPXHOCTU MHPAMUJBbI,
MPU3MBI, KOHYCA, IIJIMHAPA, TI0Maab chepsl; 00beM Ky0a, psMOyTOILHOTO
napajuiefienunesia, TUpaMu/Ibl, TPU3MbL, WIMHIPA, KOHYCA, I1apa; YMEHUe
HAXOJUTh OTHOILLIEHHE 00BEMOB MOTOOHBIX PUTYp

12

YMenue OINICpUPOBATL TIOHATUAMU: NPAMOYTOJIbHAA CHUCTEMA KOOPAHHAT,
BCKTOP, KOOpPAHWHATBI TOYKH, KOOPAHWHATBI BCKTOpPAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JIOKECHUE BCKTOpPa IIO0 68.3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUEC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKIY
BCKTOpaMH; YMCHUC UCIIOJIb30BATh BCKTOpHBIﬁ u KOOpI[I/IHaTHLII\/’I METOA OJIA
PEIICHHA TCOMETPUUCCKUX 3a1a4 U 3aJa4 APYyrux yq€6HHX npeaMETOB

13

YMeHue BbIOMpPATh MOAXOASIIMNA METON AJI PELIeHHUs 33Ja4M; MOHUMaHHE
3HaYMMOCTH MaTeMaTuKd B U3YYEHMHM MPUPOAHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SIBJICHWM; YMEHWE pPACIO3HaBaTh IIPOSBICHHE 3aKOHOB
MaTeMaTUKU B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MATEMATUYECKUX
OTKPBITUHA POCCUICKON 1 MUPOBOM MaTeMaTn4eCKON HayKH

IIepeuenb anemMeHTOB conepkanus, npoeepsaemMbix Ha EI'D no maremarnke

Kon

HpOBCp&ICMHﬁ SJICMCHT COACPIKAHUSA
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5.1 MHOXxecTBO, onepanu HaJ MHOKecTBamu. Jluarpammel Ditniepa - Benna

OOIT1 COO MAOY COI Ne 18 27




52

Jloruka

6 BeposaTHOCTh U cTaTucThKa

6.1 OnucarenpHas CTaTUCTUKA

6.2 BeposaraocTb

6.3 Kombunaropuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 IIpsiMBIE U INIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKH

7.4 Tena v MOBEpPXHOCTU BpaIllCHUS

7.5 KoopauHnats! 1 BEKTOPBI

OOIT1 COO MAOY COI Ne 18 28




