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MMOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma yueOHOro Kypca «BeposiTHOCTb M CTaTUCTHUKA»
6a3zoBoro ypoBHs s oOywarommxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepasbHOr0 TOCYJIAPCTBEHHOTO 00pa3oBaTENbHOIO CTaHAAPTa CPEAHETO
obOmiero oOpa3oBaHMs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NPEABbIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJAMIMI POCCUUCKOTO
oOpa3zoBanusi. Peanuszanus nporpaMMmbl 00€CIIE€UMBAET OBJIAJICHUE KIIOUEBBIMU
KOMITETEHIIUSIMHU, COCTaBIIIOIIMMHU OCHOBY JJIsi CAMOPAa3BUTHSI M HEMPEPHIBHOTO
o0Opa3oBaHUsl, LIETOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOIO
pa3BUTHUS JTMYHOCTU O0YUAIOIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VYyebnsiii Kypc «BeposiTHOCTH M cTaTUCTHUKa» 0a30BOTO YPOBHS SIBISETCA
MPOJIOJKEHUEM U PA3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOTO ypOBHS
ocHOBHOM TmiKonbl. Kypc mpeaHaszHaueH miiss (HOpPMHUPOBAHUS Y OOyUYaIOIIMXCS
CTaTUCTUYECKOM KYJIbTYpbl M TIOHUMAaHUS POJHA TEOPUH BEPOATHOCTEU KakK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJisi U3yYEHHs CIy4yalHbIX COOBITHH, BEJIMYUH U
npouieccoB. IIpu u3yueHnu Kypca oOOramiaroTCs NPEACTaBICHUS YYalUXCS O
METO/1aX UCCIEAOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMJIEMOM 4YacTu
COBPEMEHHOI0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepxaHue Kypca HampaBJ€HO Ha 3aKpEIICHHE 3HAHWM, MOJYYEHHBIX MpPH
M3YYEHHHM Kypca OCHOBHOM IIKOJBI M HA PA3BUTHUE MPEICTABICHUN O CIyYallHBIX
BEJIIMYMHAX M B3aMMOCBA3AX MEXJAY HHMHU Ha BAXHBIX IPUMEpPAX, CHOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTcTBUM € YyKa3aHHBIMU LIE€JISIMH B CTPYKType Y4yeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEH IIKOJIbI Ha 0a30BOM YpPOBHE BbIJIECIECHbI
CIIeNyIOIME OCHOBHBIE coOJiepKaTelibHble JMHUU: «CnydyallHble COOBITHS U
BEpOSTHOCTHY, «CITydaiiHbIe BEIMUUHBI M 3aKOH OOJIBIITNX YUCEI.

BaxHyro 4WacTe Kypca 3aHMMaeT HW3y4YEHHUE TIEOMETPHUYECKOTO U
OMHOMMAJILHOTO pAaCIpEAeNIeHU U 3HAKOMCTBO C UX HEMPEPBHIBHBIMU aHAJIOraMu
— I0Ka3aTeJIbHbIM U HOPMAJIbHBIM PACTPEICICHUSIMU.

Conepxanne nuHUM «CrydaifHble COOBITHSI W BEPOSTHOCTH»  CIIYXKHUT
OCHOBOU 1711 (pOpMHUpOBAHUS TPEACTABICHUN O pPACTIPEICICHUN BEPOSITHOCTEH
MEXIy 3HAUYCHHUSIMHU CIIYYalHBIX BEJIUYHMH, a TAKXKE dTa JIMHUS HEO0OXOIMMa Kak
0aza sl W3ydyeHMs] 3aKOHa OONbIIMX uKcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B TMPUPOJE U OOIIECTBE W HMMEIOIIET0 MaTeMaTHYECKYIO



dopmanuzamuio. Cam 3ak0H OONBIIUX YHCEN MPEIaracTcsi B 03HAKOMUTEIbHON
dbopMe ¢ MUHIMAJIBHBIM MCITOJIb30BAHUEM MaTeMaTHUYeCKOro (popmaan3ma.

Tembl, CBSI3aHHBIE C  HEMPEPHIBHBIMUA  CIyYalHBIMH  BEIUYMHAMH,
aKIEHTUPYIOT BHUMAaHHUE IIKOJIHHUKOB Ha OMHCAHUM W HM3YyYEHUU CIIydalHbIX
SIBIICHUH C MOMOIIBI0 HEMPEepPhIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YICISACTCS
MOKA3aTeIbHOMY W HOPMAJIBHOMY PAaCIpEACICHHUsIM, TPU 3TOM TIPEAIOIaraeTcs
O03HAKOMHTEJIbHOE H3yuyeHHEe Marepuana ©0e3 J0Ka3aTeNbCTB MPUMEHSIEMBIX
¢bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposTHOCTP W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OoTBOAUTCSA | yac B HeNEN0 B TEUEHHE KaXJOro rojga oOyyeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KITACC

[IpencraBienre MaHHBIX C TOMOIBIO Tabmuir u auarpamm. CpemnHee
apu(pMeTHYecKoe, MeIuaHa, HauOoJibllleé W HAWMEHbIIEEe 3HAYEHHUS, pa3Max,
JUCTIEPCHS M CTAHIaPTHOE OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITUSI. DJIEMEHTApHBIE
coObITust (Mcxonbl). BeposTHOCTH CirydaltHOTO COOBITHSA. BIM30CTh 4acTOTHI U
BeposiTHOCTH ~ coObrtmii.  Ciy4aifHele  OTNBITBI C  PaBHOBO3MOKHBIMU
DJIIEMEHTAPHBIMU ~ COOBITUAMH.  BeposTHOCTHM  COOBITMIA B ONBITaX €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH.

Onepatuu Haj COOBITUSIMU: TepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
cooniTus. JInarpammel Ditnepa. opmyna ciioKeHHs] BEPOSTHOCTEN.

YcnoBHasgs BEPOATHOCTb. YMHOKEHHE BEPOSATHOCTEU. JlepeBO CilydanlHOTrO
sKcriepuMenTa. @opmyiia nMoaHoM BepossTHOCTH. HezaBucumbie COOBITHS.

Kombunaropnoe npaBuno ymHoxkeHus. [lepectaHoBku u ¢axtopuan. Yucio
couetanuil. Tpeyronpauk Ilackans. @opmyna 6uaoma HeioToHa.

bunapHbIil ciy4aiiHblid ONBIT (MCOBITAHKE), yelieX U Heynaya. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHysu.

CnyuaiiHass  BenuuuHa. Pacrnipenenenue  BeposTHocTed.  [uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUUYECKOE H
OMHOMUANBHOE.

11 KIJIACC

UucnoBple  XapaKTEpPUCTUKH  CIyYaWHBIX  BEJIWYMH: MaTeMaTHYECKOE
OKMJAHUE, NIHUCIEPCUS WU CTAHAAPTHOE OTKJIOHEeHue. lIpumepsl mnpuMeHeHus
MaTeMaTHYECKOr0 OXUIAHUs, B TOM YHUCIE B 3aJayax U3 IOBCECIHEBHOMU JKU3HHU.
MatemaTnueckoe OXuJaHue OMHAPHOW ciay4yailHOW BeIMYMHBL. MareMaTudeckoe
OKMJIaHHE CYMMBI CIIy4alHBIX BEIMYMH. MaTemMaTudeckoe OXUAAHUE U
JUCIEPCUsl TEOMETPUUYECKOTO U OMHOMMAIIBHOTO Pacpe/IeIICHU.

3aKkoH OOJIBIIMX YHCEI M €ro pojib B HayKe, MPUPOJAE U OOIIECTBE.
Br160pouHbIii METOT MCCIIEOBAHU.

[IpuMepbl HENpepBIBHBIX Cily4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbHOMY pacnpeneneHuto. [lonarue
0 HOPMAaJIbHOM PacCIIpEACIICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3ULIUU 00YUYaAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOr0 OOLIECTBA, NPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUMA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHHS K
MPOIJIOMY Y HAaCTOSIIIEMY POCCUHCKOM MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTIKEHUW B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN HAYKH U JIESITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3az7ady, peneHuu, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HHU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/BIXaA, peryispHas ¢buznueckas aKTUBHOCTB); duznyecKoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP



Oyaymieit mnpodeccun U peaan30BbIBATb COOCTBEHHBIC JKW3HEHHBIC IJIaHBbI;
TOTOBHOCTBIO W  CIHOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMI0 Ha MPOTSIKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAaHUe:

c(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYyJIbTYphl, MOHUMAaHUEM BIMSHUS
COLIMAJIBHO-9)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHHE NPUPOAHOW M COLMAIBHOU
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX  MpodiIeM;
OpHEHTAallME Ha NPUMEHEHUE MATEMaTUYECKUX 3HAHUN JUIA PEIICHMs 3ahad B
o0JacTH OKpyXKawllleld Cpepl, IUIAHUPOBAHUS IOCTYNIKOB W OLEHKH MX
BO3MO>KHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIEW CPEJIbI.

LleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAykKM M  OOUIECTBEHHOM IpaKTUKH, [MOHMMaHHEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEYECKON MAesTeNbHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH Ui Pa3BUTHS LMBUIM3ALMH;, OBJAJEHUEM SI3BIKOM
MaTEMaTUKM M MaTEMaTUYECKOM KyJIbTYpOH KaK CpEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISATh IIPOCKTHYIO M HCCIEHOBATEIBbCKYHO JESITEIBHOCTD
WHIUBUYyAJILHO U B TpYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OClCMEUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetiCMBUSIMU.

1)  Vuusepcanvnvie = noznaseamenwvnvie  Oeiicmsusi,  obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCAIOUie2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
uccnedosamenbCKux onepayuil, yMeHut pabomams ¢ uHpopmayueii).

Bba3oBble JJornueckue aeiicTBUA:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECTBEHHbBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
ompeseNieHus]  MOHATHH, YCTAaHABIMBATh CYHICCTBEHHBIA MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA MJIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymupoBaTh U NPeoOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;



e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
OpOTUBOpEYHsl B (paKTaxX, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSIX;
npenjgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

e J€JaTh BBIBOJbI C HCIIOJIH30BAHUEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIbHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUN (TPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BApHAHTOB pEUICHMs, BHIOMpaTh Hauboiee NOAXOAAIMUNA C y4ETOM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOdIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;

e TMPOBOJUTH CaMOCTOSTEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHHE TI0 YCTAHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0BbeKTa, SBJICHMS, MPOLIECCA, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00beKTaMU, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENBLHO (HhOPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI 110 pe3yJIbTaTaM
POBEIEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUs, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

e IMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATH ACPUIUTH WHGOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa
Ha BOIIPOC U JJIs PELICHUS 3a1auu;

e BbIOMpaTh WHGOPMAIMIO U3  HCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(OPMALIUIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaAEKHOCTD uHdopmaIuu o CaMOCTOSTEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYyHUKamueHwle Oelicméus, obecneyusaom

cPOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.



OO0menue:

BOCIIpUHUMATh H  (OPMYIHUPOBAaTh CYXXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly peleHus 3a/1a4yi, KOMMEHTHUPOBATh MOJYUYECHHbBIN pe3yJIbTarT;

B X0JI¢ 00CY>KJEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXIECHHS C CYXACHUSAMHU APYTHX
YYaCTHUKOB JUanora, oOOHapy»uBaTh pa3linuue W CXOJICTBO IMO3UIIMMA; B
KOPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NOPEACTABIATh  pPE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  IMPOEKTAa;  CAaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1ay MPe3eHTAIMU U 0OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NMOHMMATh W HWCIOJb30BaTh  MPEMMYIIECTBA  KOMaHIHOW U
WHIUBUTyaIbHON pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JeATEIbHOCTH, IUTAHHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI pabOT, JOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHHUI,
«MO3TOBBIE TITYPMBD» W WHBIEC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJAMHHUPOBATh CBOW JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OIICHMBATh KAa4eCTBO CBOETrO BKJIa/a B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvnuvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMpPATh CIOCOO pelIeHus ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBBIKAMU TO3HABATEJIbHON pediekcur Kak OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUIM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —Tpolecca |
pe3yJabpTara peuieHus MaTeMaTUueCcKou 3a/1auu;

OpEeABUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JAHHBIX, HAMIEHHBIX OUIMOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M MU YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurath U CTPOUTH TAOJIUIBI U JHATPAMMBI.

OnepupoBath  MNOHATHSAMHU:  cpeAHee  apudMETUYECKoe,  MeIuaHa,
HauOoJIblIee, HAMMEHbBIIIEE 3HAYEHHUE, pa3MaX MacCUBa YHUCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIYYalHBIM SKCHEPUMEHT (OMBIT) U CIy4YanlHOE
cOOBITHE, AJIEMEHTAapHOE COOBITHE (PJIIEMEHTApHBI HMCXOM) CIYYallHOTO OIbITA;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITUSIMU,
HAaXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4ailHBIX
HKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: TiepecedeHre U OO0beIUHEHHE
JAHHBIX ~ COOBITUH, COOBITHE, TPOTHUBOIIOJIOXKHOE  JTAHHOMY  COOBITHIO;
MOJIb30BAThCS AMAarpaMmMaMu Ouiepa U GOpMyJION CIIOXKEHUSI BEPOATHOCTEH Mpu
pelIeHnu 3a1a4.

OmnepupoBaTh MOHATUSIMH: YCJIOBHAsh BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IOMOIIbIO NMPAaBHUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4alHOrO OMbITA.

[TpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI MPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HUCIHBITAHUS, CEPHS
UCIBITAHUHM, yCIEeX M HeyJdadya, HaXOJUTh BEPOSITHOCTH COOBITHI B cepuu
HE3aBUCHUMBIX MCIIBITAHHUN 10 IEPBOTO YCIeXa; HaXOAUTh BEPOSTHOCTU COOBITHII B
CEpUU UCTIBITAHUN bepHyIum.

OnepupoBaTh  MOHATUSMM:  CIydyailHas ~ BEJIMYMHA,  paclpeleicHHe
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

11 KIIACC

CpaBHUBAaTH  BEpPOSITHOCTM  3HAYEHUM  CIy4YallHOM  BEJIWYUHBI 11O
pacrpeeICHAI0 WIN C TOMOIIBIO JUarpamMM.

OrnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOJUTH IPUMEPBHI,
KaK IPUMEHSETCS MAaTEMATHYECKOE OKHMJIAHUE CIIyYallHOM BEJIWYMHBI HAXOJUTh
MaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACIPENEIICHUIO.

HimeTh mipeCcTaBiICHNE O 3aKOHE OOJIBIIINX YHCEIL.

HNMeTts peacTaBIEHUE O HOPMAIbHOM PAacpeacICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbBbIE
HaunmeHnoBanue pa3igeoB U TeM nudpoBbie
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [IpencraBienue JaHHBIX U OMUCATEIbHAS 4 but6mmoreka [JOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyJaiiHple ONBITEI M CAyJaiiHbIe COOBITHS,
2 omitTIH C aBHOBOSMO)KH}II:MI/I 3 1 bubmorexa LOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMHA UCXOAaMH
3 Oneparnuu Hag COOBITUSAME, CIOKEHUE 3 Bubmuotexa [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0fl1
YcimoBHAS BEpOSTHOCTD, AEPEBO
4 CIIy4aifHOTO (I))HLITa ¢o AI/I[ ia MIOJIHOM 6 Bubmrorexa LIOK
i » DOPMY § https://m.eds00.ru/c0b7b0f1
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITHI
but6mmoreka [JOK
> DIEMEHTEI KOMOUHATOpHKH 4 https://m.eds00.ru/e0b7bOf1
6 Cepud MoCIeg0BATEIbHBIX UCIIBITAHUI 3 1 bubmmorexa [IOK
p A https://m.edsoo.ru/e0b7b0f1
7 Crny4JaliHple BEIMYUHEI U PACIpPEaeICHUS 6 buGnnorexa LIOK
¥ pactipen https://m.edsoo.ru/e0b7b0f1
bubmuoreka [IOK
8 06006 I 5 2
ODIICHHC 1 CHCTCMATH3AIIA SHAHIH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI
pecypcbl
| MaremaTH4yecKoe OKHIAHUE CITyYaHOMI 4 bubmuoteka [JOK
BEJIMYMHBI https://m.edsoo.ru/5tbeSdcl
) Jlucniepcus M CTaHJAPTHOE OTKIIOHEHUE 4 1 bu6muotexa [JOK
CIIy4aiiHOM BETUYHHBI https://m.edsoo.ru/5tbe5dcl
bubmuoreka [IOK
1
3 3aKoH GosbLIHX HHCen 3 https://m.edsoo.ru/5tbeSdcl
4 HenpepriBHbIE CilydaiiHbIE BEIMYUHBI ) bubmuotexa [JOK
(pactpenenenust) https://m.edsoo.ru/5fbc5dcl
but6mmoreka [JOK
H 2 1
> OPMATBHOE pactpelenet https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpenue, 0600IIEHNE U 19 ) bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yabTAThl 0CBOEHUSI 0CHOBHOI
NpoBepPsSIeMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001mero 00pa3oBaHus
pe3yJbTara
6 Teopus BeposITHOCTEHN U CTATUCTUKA
6.1 YuraTh U CTPOUTH TAOIHUIIBI U IUATPAMMBI
OnepupoBaTh MOHATHSAMH: CcpeAHee apudmeTuyeckoe, MeAHaHa,
6.2 HauOospllee, HaMMEHbIIEE 3HAUYEHHE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBarh TMOHATUSMHU: CIYYaWHBIA JKCIIEPUMEHT (OMBIT) W
cilyyaiiHoe cOOBITHE, BJIEMEHTAapHOE COOBITHE (DJIEMEHTapHBIA MCXO)
6.3 CIy4alHOTO  ONbITa;  HAXOAUTh  BEPOSTHOCTH B  ONbITax C
PABHOBO3MOXHBIMHU CITyYalHBIMH COOBITUSIMHU, HaXOJUTh U CPAaBHUBAThH
BEPOSATHOCTH COOBITUI B M3yYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: TIEpECEUYCHHE U OOBEIUHECHHE
64 JTaHHBIX COOBITUH, COOBITHE, MPOTHBOMOJOKHOE ITAHHOMY COOBITHIO;
' MOJIb30BaThCA  AWarpaMMaMu  OWiepa W GOPMYJIOH  CIOXKEHUS
BEPOATHOCTEN IPHU PELICHUH 3a/1a4
OnepupoBaTh NOHATHUAMHU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MpaBUjIa YMHOKEHHUS, C
IIOMOUIBIO J€PEBA CIIY4aiHOTO OIIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IIPU PELICHUH 33124
OnepupoBaTh MOHATHIMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEpUs
6.7 UCTIBITAaHUH, yCIIeX M HeyAauya; HaXOAUTh BEPOATHOCTH COOBITUI B cepHH
' HE3aBHCHMBIX HCHBITAaHUM 10 MEpPBOro ycHexa, HaXOIUTh BEPOSATHOCTH
cOOBITHI B cepuu ucnbiTaHuil bepHynmu
63 OnepupoBaTh TOHATHUAMHU: ClydyallHas BEIWYMHA, pacCIpelelIeHUe
' BEPOATHOCTEH, Juarpamma pacipeeeHus
11 KJIACC

12




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI

NpoBepsieMoro .
00pa30oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalhHOW  BEJIMYMHBI 10
' pacrpeiesieHUI0 WIH C MOMOIIIbIO JUarpaMm
OnepupoBarb TMOHITHEM MATEMAaTUYECKOIO OXUAAHUS, MPUBOAUTH
5o MpUMEphl  TOTO, KaK TMPUMEHSIETCS MaTeMaTHYeCKOE OXKHUJIaHHE
' CIIy4yallHOM BEJIMYMHBI, HAXOJIUTh MAaTEMAaTUYECKOE OXHIAHHE IO
JTAHHOMY pacIpeiesICHUI0
5.3 Nmetp npencraBieHue o 3aK0HE OOJBITUX YHCET
5.4 HNmeTts nipeacTaBiieHue 0 HOPMAJIBHOM pacipeeieHuu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
Kon
6 Teopus BeposSITHOCTEHN U CTATUCTUKA
[IpencraBnenne JaHHBIX C TOMOMIBI0 Tabmun W auarpamm.  CpenHee
6.1 apudmernueckoe, MeauaHa, HauOoiblllee W HauUMEHbIIEe 3HAYEHHUA, pa3Mmax,
JHCTIEPCUs M CTaHAapTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB
CrayuaiiHple SKCIIEPUMEHTHI (OMBITBI) M ClydyailHble COOBITHS. JJIeMEHTapHBIE
coObITust (Mcxoxawl). BeposATHOCTh ciydaitHOro coObITHS. Biau3ocTh 4acToThl U
6.2 BEPOSATHOCTH cOObITUN. CiydaifHbIe OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
coObITUsAMH. BeposTHOCTM  CcOOBITUH B OMBITAX C  PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH
63 Onepanuu Hajg COOBITUSIMH: TIepeceueHHe, OOBeAMHEHHE, IPOTUBOIOJIOKHBIC
' coObITud. Jlnarpammsl Jitnepa. @opmyna ciaoxkeHus: BEpOSsTHOCTEN
6 VYcnoBHasi BEpOATHOCTh. YMHOXXEHUE BEPOSITHOCTEH. JlepeBo  cCiiydallHOro
' skcriepuMenTa. @opmyra MmoaHoN BeposTHOCTU. HezaBucuMbie COOBITHS
6.5 KomOunaropHoe mnpaBuino ymHoxkeHus. IlepecranoBku u dakropuan. Yucio
' coveranuil. Tpeyronpuuk [lackans. @opmymna 6unoma HeioToHna
bunapHublii cny4aiiHblii ONBIT (MCHBITAaHUE), ycmeX M Heygada. HesaBucumble
6.6 ucnbiTanusa. Cepus HE3aBUCHUMBIX HCHbITAaHUN 10 TmepBoro ycrnexa. Cepus
HE3aBUCHUMBIX UCIBITaHUN bepHyrum
6.7 Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. JlmarpaMma pacnpeesieHusl.
' [Ipumeps! pacnpesiesnieHnid, B TOM YHCIie TeOMETpUYeckoe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 Teopus BEpOATHOCTEN U CTATHCTHKA
5.1 UucnaoBble XapaKTEPUCTUKU CIYYAMHBIX BEIMYMH: MAaTEMaTHYECKOE OKHUIAHUE,
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JUCIIepCusl U CTaHJapTHOE OTKJIOHEeHHe. [Ipumepbl mprMeHeHusT MaTeMaTH4eCKOro
OXuaaHuA, B TOM 4YHUCJIC B 3aJadyax H3 HOBCGI[HCBHOﬁ JKU3HU. MaremMatudeckoe
OXKHJIaHWe OWHAPHOM CIIy4ailHOW BeMMYMHBL. MaTeMaTHyecKoe OXXKHIaHHE CYMMBbI
CHy‘IﬁfIHBIX BeIUYMH. MaTeMaTH4eCcKoe OXKHNJaHHUEC U JUCTICPCHUA TCOMETPUUCCKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

3akoH OONBIIMX YHCENl M €r0 poJib B Hayke, Mpupojae U obmiectBe. BriOOpoUHbIi

52

METO/Jl UCCIIETOBAHUI

IIpuMepsl  HenpepsIBHBIX  Cily4aliHbIX BenuuuH. [loHsATHe O MIIOTHOCTH
5.3 pacnpenenenus. 3aaaqu, IPUBOIAIINE K HOpMaJbHOMY pactnpenenennto. [lonstue o

HOpPMaJIbHOM paclpeaeeHuN
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHMSA K NIPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHero 001ero
o0pa3oBaHus

Branenne wmeromamm J0Ka3aTeNbCTB, ANTOPUTMAMHU PELICHUS 3ajad;
yMeHne (GOpMyJIUpOBaTh M OINEPHPOBATh MMOHATHSAMHU: OIpE/ICICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKAa3aTelbCTBO,
paBHOCWIBbHBIE (POPMYITMPOBKH; NMPHUMEHSTh HX; YMEHHE (HOPMYIHUpOBaTh
o0paTHOE€ M TPOTUBOIMOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHl U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ] MaTeMaTU4YeCKOH HHIYKLUU;
IPOBOJIUTH JTOKAa3aTeNbHbIE PACCYXKACHUS MPU PEIICHUH 3a/1a4, OIICHUBATh
JOTMYECKYI0  TNPaBWIBHOCTH  PACCY)KACHUH; yMEHUE  OIEepHpOBATH
HOHSATHAMH: MHOXKECTBO, INOJMHO)KECTBO, ONEpalMy HaJ MHOXECTBAMU;
yYMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT Ui OIMHCAHHS
peaybHBIX MPOLECCOB M SBJICHUI M NPU PELICHUH 33/a4, B TOM YHCIIE U3
JIPYruX YYeOHBIX IPEIMETOB; yYMEHHE OIEpUpPOBATh IMOHATUSAMH: Tpad,
CBSI3HBIA Tpad, nepeBo, IHKI, rpad Ha MIOCKOCTH; yMEHHE 3aJaBaTb U
ONHUCHIBATh Tpadbl Pa3IUYHBIMH CIOCOOAMM; HCIOJIB30BaTh rpadbl HpU
peleHnn 3a1a4

YMeHHne omnepupoBaTh TMOHSATHSIMH: HATypalbHOE YHCIO, IEN0e YHCIIO,
CTETIeHb C IIeJIBIM MOKa3aTelieM, KOPEHb HAaTypallbHOW CTETEeHHU, CTEIEHb C
paluOHAJIbHBIM I1OKA3aTCJIEM, CTCIICHL C ,Z[CﬁCTBHTCJ'IBHBIM IIOKa3aTcJIeEM,
jgorapuM yHcia, CUHYC, KOCHHYC M TAHIEHC MPOU3BOJILHOTO YHCIA,
OCTAaTOK [0 MOJYJIIO, PAlMOHAIBHOE YHCIO, HPPAlUOHAIBLHOE YHCIIO,
MHOXCCTBA HATYypPaJIbHBIX, LECJIbIX, pPAllUOHAJIbHLIX, I[CI‘/JICTBI/ITCJIBHBIX YUCCII,
YMEHHE HCIIOJB30BaTh MPHU3HAKK JIEJIMMOCTH, HAWMEHBIINH OOImi
JeTUTeNh W HaWMeHbIlee o0Iee KpartHoe, anroputMm EBkimmma npwu
peleHny 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU TMO3UIIHOHHBIMH CHCTEMaMHU
CUHCIICHUS; YMEHHE BBIIOJHATH BBIYMCICHHE 3HAYCHUH W TIpeoOpa3oBaHus
BBIPOKEHUH CO CTEMEHSIMH W JjorapudmMamu, Mnpeodpa3oBaHus IPOOHO-
palMOHAIBHBIX  BBIPAXECHUM;  YMEHHE  OIEpUPOBATh  IOHATHUSIMM:
MOCIIEI0OBATEIHbHOCTh, apu(MeTnyeckass MPOrpeccusi, TeoMeTpUudecKas
nporpeccusi, OECKOHEYHO YOBIBAWOIIAs TIeOMETpUYecKas IPOTPECCHs;
YMCHHUEC 3aaBaTb IMMOCICAOBATCIBHOCTH, B TOM 4YHCIC C IIOMOLILIO
PEKYpPpEeHTHBIX (POpMYJ; YMEHHE ONEpUPOBATh MOHSATHIMHU: KOMIUIEKCHOE
YHCIIO, COMPSDKEHHBIE KOMIUICKCHBIE YHCIAa, MOAYJIh U apryMeHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3amucH  KOMIUIGKCHBIX — YHCElN
(reomeTpuueckasi, TPUTOHOMETpUYECKass U  anreOpamdeckas); yMeETh
MPOU3BOIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
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MMPUBOAUTE MPUMCPBI HUCIIOJIB30BaHUA KOMIUJICKCHBIX YHUCCII; OIICPUPOBATH
MOHATHSAMU:  MaTtpuma 2x2  u  3%3,  onpenenuTesb  MaTpHUIbL,
FeOMETPUUECKUI CMBICIT OTIPEACTUTENS

YMeHue onepupoBarh IOHATHUAMH: PalMOHAIbHBIE, HPPALMOHAIIBHEIE,
NoKa3aTeJbHbIC, CTENEHHbIe, JOrapu(pMHUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIEpUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHKE, YpPaBHEHUE, HEPABEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHIBHOCTb YPaBHEHHH,
HEPABEHCTB U CUCTEM; YMEHHE PEIIAaTh yPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOINBIO Pa3jIMYHBIX NPHUEMOB; PEIIaTh YPABHCHMS, HEPABCHCTBA U
CUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI PELICHHsT MaTeMaTHUYeCKUX 3aJad M 3a/1ady U3 Pa3IU4HbIX oOiactel
HAyKU U PEAIbHOU KU3HU

VYMenue omepupoBaTh HOHATHAMH: (YHKIOUS, YETHOCTH (YHKIUH,
NEepHOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
¢yHKIMHU, SKCTpeMyM (YHKIHMM, HAuOOJIbIIee W HAUMEHbIIee 3HAUYCHHS
(GyHKIMU Ha MPOMEXYTKE, HempepblBHAs (YHKLHUS, aCUMITOTHI rpaduka
¢yHKuuu, nepBas W BTOpas MPOU3BOAHAS (YHKLUHU, T€OMETPUYECKUN H
¢u3uueckuif  CMBICT  TPOM3BOAHOW, IEpBOOOpa3HasA, OMpeAeIEHHbIHN
MHTETpaj; YMEHHE HaXOIUTh ACHMOTOTHI Tpaduka (QYHKIHH; yMEHHE
BBIYHCIIATH MTPOU3BOHBIE CYMMBI, TPOM3BEICHHS, YACTHOTO ¥ KOMITO3UIINU
GyHKIMA, HAXOAUTh YpaBHEHUE KacaTeIbHOU K rpaduky GYHKIIUU; yMEHUE
HAaXOJHUTh IPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIMHA; yMEHHE HCIIOJIB30BATh
NPOU3BOAHYIO [UI HWCCIeNOBaHUS (QYHKIHMHA, HAXOAUTh HAWOONbIINE U
HalMEHbIINE 3HaueHWs (QYHKUUN; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCTOJIb30BAaHUEM  ammapara MaTeMaTHMYeCKOro aHajiu3a; I[PUMEHSTh
IPOM3BOJHYIO Ul HaXOXKJICHUS HAWIY4IIEero PElIeHHs B MPUKIAJHBIX, B
TOM YHCIJIE€ COIMATbHO-DKOHOMUYECKHX U (PU3MUECKUX 33a/]a4ax; HaXOIAUTh
Ionaa 1 00bEMBI GUTYp C MOMOIIBI0 WHTErpasa; MPUBOAUTH HPUMEPHI
MaTEeMaTHIeCKOr0 MOJCIUPOBAHUS C TIOMOIIBIO  TU(QepeHITnaTbHBIX
ypaBHEHUU

YMeHue onepupoBaTh HOHATHAMH: rpaduk ¢yHKIMH, oOpaTHas (QyHKIHL,
KOMITO3UIUS (DYHKIMHA, &uHEHHas QYHKUOUSA, KBaapaTU4Has QYHKLUS,
panuoHanbHas (QYHKUMS, CTeneHHas (YHKIUS, TPUTOHOMETPHUYECKHE
byHKIIMKM, OOpaTHBIE TPUTOHOMETpPUYECKHE (YHKIIMH, TOKa3aTelbHas W
norapupmMuueckass (PyHKIIMH; YMEHHE CTPOUTh TpaduKud H3YUYCHHBIX
(GYHKIIMHA, BBITIOHATH MpeoOpa3oBaHus TpadukoB GYHKIINUMA, UCIIONIH30BAThH
rpaduKy Ui U3y4eHHUs MPOLIECCOB M 3aBUCHUMOCTEW, MPH PELICHUHU 3a]ad
U3 JIpYTUX y4eOHBIX MPEIMETOBH 3aJad M3 PEajJbHON KHU3HH; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEX]y BETMUYMHAMM; HCIIOJIB30BaTh CBOMCTBA U
rpadukd (QYHKIUH U8 pelieHus ypaBHEHMH, HEPAaBEHCTB U 3a4ad C
napaMmerpamMu; H300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA
pelleHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM
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YMeHue pemaTh TEKCTOBBIE 3aJaud Pa3HBIX TUIOB (B TOM YHCIIE Ha
IPOLEHTHI, TOJIM U 4YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/la4yl U3 O0JacTH YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI IO YCJIOBHMIO 3a/laud, HCCJIENO0BATH IOJYyYEHHOE pEIICHHE W
OLICHUBATh MPaBAONOJOOHOCTh pE3YJbTAaTOB; YMEHHE MOJEINPOBAThH
peaJIbHbIE CHUTYallud Ha $3bIKE MATEMaTUKM; COCTaBIISITh BBIPAXKECHMUS,
YPaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3aJaul, UCCIEN0BATh
NOCTPOCHHbIE ~ MOJENIM  C  HUCHOJb30BAHMEM  ammapata  anreOpsl,
MHTEPIIPETUPOBATH MOTYUEHHBIN pe3ybTaT

YMeHue omepupoBaTh MOHATUAMHU: CpeaHee apupMeTHdYecKoe, MeauaHa,
HauOoJpIllee M HauMEHbIIee 3HAYCHMS, pPa3Max, JUCIEpCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMeHHE H3BJIEKaTh, MHTEPIPETUPOBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B TaONMHUIaX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOMCTBA PEaNbHBIX INPOIECCOB M SBJICHUI; NMPEICTABIATh
uHpopMaInMi0 C TOMONIBI0 TAaOAWIT W  JUarpaMM; HCCIIeIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C TNPHUMEHEHHEM TpapUueCcCKIX
METOJIOB M DJIEKTPOHHBIX CPENCTB; Tpa)UIecKH MCCIET0BATh COBMECTHBIC
HaOJIOIeHNs C TOMOIIBIO AWarpaMM pacCEUBAaHUS M JIMHEHHON perpeccuu

YMenue omnepupoBaTh MOHATUAMH: CIyYalHBIA ONBIT W CIIy4yalHOE
cOoOBbITHE, BEPOSTHOCTh CIIY4aHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHHWEM TpadUUYecKMX METOJO0B; MPUMEHSATh
bopMyIbl CIIOXKEHHUSI M YMHOXXEHHSI BEpOsSTHOCTEH, (opMmyiny MOJIHON
BeposTHOCTH, (opmyny bepHymiu, komOuHaTOpHBIE (PakThl U GHOPMYIIHI,
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
NOHATUSAMM:  ClIydailHas BeJIMYMHA, paclpeiesieHue BEpPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJaHUE, JHUCIEPCUst M CTaHAAPTHOE OTKJIOHEHHE
CIy4ailHOH  BeIWYMHBI, (QYHKIMH  paclpelelieHus W  IUJIOTHOCTH
PaBHOMEPHOTO0, MOKa3aTeIbHOIO0 U HOPMAJILHOTO pacHpelesieHuid; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHui Ajs peuieHus 3a/aad;
3HAKOMCTBO C TOHATHSAMU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUHBIX
UCCJIEIOBaHM; YMEHUE IPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
qrcel B NPUPOIHBIX M OOIIECTBEHHBIX SIBICHHUSX; YMEHHE OIEepHpPOBATH
NOHATUSIMH: COYETaHUE, TEPEeCTaHOBKA, YHCIO COYETAaHUH, YHCIO
NEepecTaHoOBOK; OMHOM HpIOTOHA; yMeHHE NPHUMEHATh KOMOMHATOpPHBIC
bakThl W pacCyXKIEHUS s pElIeHHUs 3a7ad; OILEHWBATh BEPOSTHOCTH
peaNbHBIX ~ COOBITHI;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb  H
MHTEPIPETUPOBATH MOTYUEHHBIN pe3yibTaT

YMeHue onepupoBaTb  MOHATUSAMM: TOYKa, MpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIja, IJIOCKUN YroJi, ABYTrPaHHBIN
Yroj, TPEXTPAHHBIA Yroj, CKPEIIMBAIOIIUECS INPsSMbIE, NapalIeIbHOCTh U
NEPIEHIUKYIIAPHOCTD MPSAMBIX U IJIOCKOCTEH, YTrOJl MEXKAY NPSMBIMH, yroJl
MEXIY NPAMOH M INIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSMH, PACCTOSIHUE OT
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TOYKHU JI0 TUIOCKOCTH, PACCTOSIHHE MEXIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IpPU pEIIeHUU 3a7ady H3ydeHHbIE
dakThl U TeopeMbl MJIAHUMETPUHU; YMEHHUE OLIEHWBATH pa3Mepbl 0OHEKTOB
OKpYKAIOIIeT0 MHpa; CTPOUTH MaTeMaTUYeCKHE MOJEIH C MOMOUIbIO
F€OMETPUUYECKUX TMOHSATHM W BENUYMH, pellaTh CBSI3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

10

YMeHne ornepupoBaTh TMOHATHUAMH: IUIOMAAL (GUTYpPBI, 00BEM GUTYPHI,
MHOTOTPaHHHK, IPAaBWJIbHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHUKA,
Ky0, TmMapajuielienuies, Npu3Ma, NOUpaMuaa, ¢QuUrypa M TOBEPXHOCTh
BpallleHHs, LWIMHIDP, KOHYC, map, cdepa, Iuiomanas cdephl, III0NaIb
MOBEPXHOCTU NHpaMHJbl, TPU3MbI, KOHYyCa, LMJIMHApA, 00BEM KyoOa,
OPSMOYTOJIBHOTO ~TapajleNienunea, MNHPaMUIbl, TPU3MbI, LWIMHIPA,
KOHYyCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEYCHUs KOHYyCa M LWJIMHIPA,
napajjieNibHble OCH WMJIM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacaromasicss cepsl, HIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHHMKA, W300pakaTh MHOTOTPAaHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpAIICHHS, UX CCUCHHS, B TOM YHCIIE C MOMOIIBIO JIEKTPOHHBIX CPENICTB;
yYMEHHUE MPHMEHSTh CBOWCTBA T€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIHHO
GopMyHpOBaTH OMpeAeTICHHUS HU3ydaeMbIX (PUTYp, BBIABUTATH THIIOTE3BI O
CBOWCTBAaX M TMpHU3HAKAX TEOMETPUUYECKUX (uUryp, 0OOCHOBBIBATHHIN
OmpoBepraTb MX; YMEHHE NPOBOJAUTH KiIAacCUPHUKAIMIO (UTyp 10
pa3IMyHBIM [PU3HAKAM, BBINOJHATE HEOOXOJMMBbIE JIOTIOJIHUTENIbHBIC
HOCTPOCHHUS

11

YMeHue  onepupoBaTh  MOHATHUSIMH:  JBIDKEHHE B MPOCTPAHCTBE,
napajuleNbHBI TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHUe MOA0OMs, TOM00HBIE (UTYpBI;, yMEHHE
pacmo3HaBaTh paBHbIE U TMOAOOHBIE (PHUTYpHI, B TOM YHCIE B TMPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUECKUE OTHOLICHHS TPU
pelleHNH 3aJad; HaXOIUTh TEOMETPUYECKHE BEJIWYHMHBI (IJTUHA, YTOJ,
IJI01a b, 00BEM) MPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB U U3
pearbHON KHU3HH, YMEHHE BBIUYUCISATH T€OMETPHUECKUE BEMYHUHBI (IJTMHA,
yroJi, IJIOMIaah, O00BEM, IUIOMIAh MOBEPXHOCTH), HMCIOJB3YSl W3YYCHHBIC
dbopMynbI ¥ METOABI, B TOM YHUCINE: IUIOMAAb TMOBEPXHOCTH MHPAMUJIEI,
OpU3Mbl, KOHYyca, LMIMHIpa, Iuomanb cdepbl; 00bEM  KyoOa,
IPSIMOYTOJIBHOTO — MMapajieNienumnea, NUPaMUIbl, MPU3MBI, IWIHHIPA,
KOHYcCa, Il1apa; yMEHUEe HaXOJAUTh OTHOIICHHE 00BEMOB MOAOOHBIX QUTYD

12

YMeHue onepupoBaTh MOHATUSIMH: MPSMOYTOJbHAs CHCTEMa KOOpIUHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIO, pa3JIoKEHHEe BeKTopa Mo 0Oasucy,
CKaJsIpHOE TPOM3BEACHHME, BEKTOPHOE IIPOU3BEACHUE, YOI MEXAy
BEKTOpaMHU; YMEHHE UCIO0JIb30BaTh BEKTOPHBIN U KOOPJAMHATHBIA METO AJIs
pelIeHNs TeOMeTPUUECKUX 3a/1ad U 3aad APYrux yueOHbIX MPeIMETOB

13

YMeHue BI:I6I/IpaTB HO,Z[XOII}IH_[I/Iﬁ MCTOH AJid pCIICHUA 3alavi,; IMOHUMAHUC
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3HAYUMOCTHU MATCMATUKU B H3YUCHUU MPUPOJAHBIX U O6IJ_I€CTBCHHI:IX
IPOLECCOB U SIBJIGHWH; YMEHHE paclo3HaBaTh IPOSBIECHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE IMPHUBOJUTH MPUMEPHl MaTEMaTHUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBbBIX HA EI'D

11O MATEMATHKE
Kox  IIpoBepsieMblii 3JieMeHT CO/lepP:KaHUS
1 Yucna u BBIYUCICHUS
1.1 HarypanbsHble u nenbie yucina. [IpusHaku 1e1MMOCTH LEIbIX YUcel
12 Panmonanbupie  umcna. OOBIKHOBEHHBIE H  JECATUYHBIC JIPOOH, TPOIEHTHI,
OeCcKOHEeUHbIE TIEPUOTUUECKUE IpooH
13 Apudmerndeckuii KOpeHb HaTypalbHOW crerneHu. JleficTBus ¢ apudmeTrmdeckumMu
) KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 CreneHb ¢ 1enbIM Moka3aresieM. CTENeHb C pallMOHATIbHBIM MoKa3aTeneM. CBoiicTBa
’ CTETeHH
L5 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, AapKKOCHHYC,
’ apKTaHI€HC YHCIOBOIO apryMeHTa
1.6  Jlorapudm uucna. [lecaTuuHble U HaTYpaJIbHbBIE JTOTAPHUPMBbI
JeiictButensHbie uncna. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIME YHCIAMU.
1.7 = Tlpubnux€HHble BHIYMCIEHUS, TPaBUJIa OKPYIJICHUS, IPUKUIKA U OLEHKA pe3ysibTaTa
BBIYHCIICHUN
1.8 = TIpeoGpa3oBaHue BhIpaKEHUI
1.9  KommiekcHsie uyncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenwie u qpoOHO-palMOHATILHBIC YPaBHEHUS
2.2 | HUppanuoHanbHble ypaBHEHUS
2.3 TpuronHomeTpuyeckue ypaBHEHUS
2.4  Tloka3zarenbHbIE U JOTapUPMHUUECKUE YPABHEHUS
2.5 [{enbie u poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 = HppaunuoHaibHbIe HEPABEHCTBA
2.7 = Tloka3zatenbHbIE U JOTapuPMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckre HEpaBeHCTBA
2.9  Cucrembl ¥ COBOKYITHOCTU ypaBHEHUIN U HEPABEHCTB
2.10  VYpaBHeHUS, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 = Marpuna cucreMsl JUHEHHBIX YpaBHEHUH. OnpenenuTens MaTpULbl
3 DOyHKINH U TPAaPUKH
31 OyHkuus, cnocodbl 3amanus ¢yHkuumu. I'padux ¢ynkumu. BsaumHO o0OpaTHBIE
' ¢dbyukun. YétHeie u HeuéTHBIE QyHKmH. [leproandeckue GpyHKINN
OO6nacte ompezneneHuss W MHOXECTBO 3HaueHud GyHkuuu. Hymum dyHknum.
3.2 IlpoMexyTKH  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.

MaxkcumMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonbiee 1 HauMeHblee 3HaueHue QyHKIIUN
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Ha IPOMEXYTKE

CrenenHasi GyHKIMS C HATypaJbHBIM M IEJBIM TOKa3aTeneMm. EE cBoiicTBam rpaduk.

33 . .
CaoiicTBa U rpaduK KOPHSI 71-0Oi CTETICHH
3.4  Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl TpadukoB ¢yHkIni. CBolicTBa (PyHKINH, HEMPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATENLHOCTEMN
3.8 Apudmernueckas u reoMeTpuieckas mporpeccuu. @opmyiia CI0KHBIX TPOIEHTOB
4 Hauana maTtemMatnueckoro ananmusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[IpumeHeHne mNPOU3ZBOAHON K HCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 KCTpeMyMbl. HaxokneHne HauOOJbIIero W HAMMEHBINETro 3HaueHUs (GYHKIUH Ha
OTpe3Ke
4.3  IlepBooOpasnas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoXxecTBO, onepanuu HajJ MHOkecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 lIpsiMble U IJIOCKOCTH B MIPOCTPAHCTBE
7.3 ' MHOrorpaHHuKH
7.4  Tena v NOBEPXHOCTH BPAILLICHUS
7.5 = KoopauHaTel U BEKTOPHI
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

23



24



	Закладки Word
	377026ad-1b08-49d8-82c8-2523f1c36cc2
	70fb4e9c-7df0-4758-87dd-1275c8e6b3a6
	block-66790960
	block-66790964
	block-66790963
	block-66790961
	block-66790962
	block-66790966
	block-66790967
	block-66790968
	block-66790969
	block-66790965


