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HOACHUTEJIBHAS 3AIINCKA

PaGouas nmporpamma yueOHOTO Kypca «BeposITHOCTh U CTAaTUCTHKA» 0a30BOTO
ypoBHs 1 oOyvatomuxcs 10 —11 kmaccoB pa3padborana Ha ocHoBe dDeepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, MPEABABIIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPaAUIUHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBIIIIOIIMMH OCHOBY JIJIS CaMOPa3BUTHS W HEMPEPBHIBHOTO 00pa3oBaHWs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ ITIO3HABATEIHLHOTO Pa3BHTHSI
JUYHOCTH O0YYaIOIIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BeposATHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a3o0BOTO ypOBHS
ocHOBHOM mmikosbl. Kypc mpemaHazHaueH s (GOpPMHPOBAHHS y OOYUYaIOIIMXCS
CTATUCTUYECKOM KYJbTYpbl M TOHHUMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHBIX COOBITUM, BEIIMYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCIEIOBAHUS U3MEHUYUBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB IO3HAHMS KaK HEOThEMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CoaepxaHue Kypca HANpaBJiICHO Ha 3aKpEIUICHUWE 3HAHUW, MOJYyYEHHBIX MPU
VM3YyYEHUU KypCa OCHOBHOW IIKOJIBI M HA PAa3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBS35AX MEXIY HUMU Ha BAKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYThI U3 OKPYXKAIOIIET0 MUpA.

B cooTBeTcTBHMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeAHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJIECJICHBI
CIIENYIONINE OCHOBHBIE cojepkaTenbHbie nUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTIY, «CIlydaiiHbIe BETMYMHBI U 3aKOH OOJBIINX YHCEI.

BaxHyto d4acTh Kypca 3aHMMAaeT M3yYEHUE TE€OMETPUYECKOro H
OMHOMMAIILHOTO pacIpeIeICHUH M 3HAKOMCTBO C MX HETIPEPHIBHBIMH aHAJIOTaMH —
MOKa3aTEIbHBIM U HOPMaJIbHBIM PaclpeaeICHUSIMHU.

Conepxanue nuHuM «CiydailHble COOBITHSI M BEPOSITHOCTHY CIYKUT OCHOBOM
s OpPMUPOBAHUSL TPEACTABICHUNA O paclpe/leiEeHUd BEpPOSTHOCTEH MEXKIY
3HAYCHUSIMU CIyYailHBIX BEJIMUMH, a TAKXKE 3Ta JUHUSA HE0OXoauMa Kak 0asza s
M3YUYCHHUSI 3aKOHA OOJBIINX YHCEN — (PYHIaMEHTAIbHOTO 3aKOHA, JICHCTBYIOILIETO B
MpUpPOJie U OOLIECTBE U UMEIOIIEr0 MaTeMaTuYecKyro popmanu3zanuio. CaM 3aK0H



OOJBIIMX YHMCEN MpEeAJIaraeTcsi B O3HAKOMUTENBbHOW (OpME C MHUHUMAJIbHBIM
HCII0JIb30BAaHUEM MAaTEMATUUYECKOTO (hopMann3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMH  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHUE ILIKOJIBHUKOB Ha ONUCAHUM W U3YYECHHH CIIyYalHbBIX
ABJICHUWA C TOMOIIBIO HENpPepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISETCS
MOKA3aTeJIbHOMY U HOPMAaJIbHOMY paclpeiesieHusM, MPU 3TOM MpeAroaraercs
03HAKOMUTENBHOE N3yYeHUE MaTepuasa 0e3 10Ka3aTesIbCTB IPUMEHAEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepostHocts u crtatuctuka» B MBOVY «3apybunckas
COIlLl» Ha 0a30BOM ypOBHE OTBOJIUTCS 1 4ac B HEZEIO B TEUEHUE KaXKJOr0 rofa
oOyudeHusl, Bcero 68 yueOHbIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpenacraBneHne JaHHBIX C MOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHIeCcKOoe, MeJuaHa, HauOoJblllee M HAUMEHbIIEe 3HAYCHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (OMBITHI) U CIy4YalHbIe COOBITHS. DIEMEHTapHbBIC
coObIThs (Mcx0bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30ocTh 4acTOTHl U
BEPOSATHOCTHU cOOBITUN. CiTydaliHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUAMHU. BeposiTHOCTH  COOBITMHE B ONbITaX C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeCeUCHUE, 00beTMHEHUE, IPOTUBOIOJIOKHbIS
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHHUE BEPOSTHOCTEH. [lepeBO Ciy4yaliHOTO
skcriepuMenTa. @opmyria MoTHOU BEpOSITHOCTH. HezaBucruMbie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
couetanuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumeble
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyn.

Cnyuaiinass  BenuuuHa. Pacrmpenenenwe  BeposTHocTed.  [uarpamma
pactipenenenus. Ilpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYMH: MAaTEMaTH4YECKOE
O0XKMJAHUE, NHCIEPCHs W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
Martematudeckoe OXHIaHWEe OMHAPHOW CIIydailHOW BEeTWYMHBL. MaTemMaTH4eCcKoe
0’KMJAHUE CYyMMBI CIIy4YalHbIX BEJIMYUH. MaTteMaTnuecKkoe 0)KUJaHUE U JUCIIEPCUS
F€OMETPUUECKOTO U OMHOMHUAIIBHOTO paclpeiesICHH.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, NPUPOJEC M OOIICCTBE.
Br160pouHbIit METOT HCCTIEOBAHUIA.

[Ipumepsl HENPEPBIBHBIX CIyYalHbIX BeMW4YuH. [lOHATHE O MJIIOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaJIbHOMY pacripenenieauto. [lonstue
0 HOPMAaJIbHOM pacHpeACICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS IMPOTPaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UIEHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B TOCTPOECHUE YCTOMYMBOTO OyIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCyKICHHH; BOCIIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryiisipHast GU3NUECcKasi aKTHBHOCTD ); (PU3MIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NpOodEeCCHOHATIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MIPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX  MpoOlJieM;
OpUEHTAIlMEN Ha MPUMEHEHUE MATEeMAaTHYECKUX 3HAHWM MJid pelieHus 3ajad B
00J1acT OKpY’KaroIIeH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHHUEM
MaTeMaTHYEeCKONM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHS WM 3HAYUMOCTH JUJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHHS MUPa;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYH) U HCCJIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayull, yMeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYIHPOBATH
OTpEJeNICHNs]  TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEN W TPOTUBOPEYUHIA;



e J€NaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTUBHOTI'O), BHICTPAMBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpoOIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEeKTa, SIBICHMS, TPOILECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOAEHUS, MCCIE0BaHUSI, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
MIPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATDH AehUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJIsI OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3TUYHBIX BUIOB M (JOPM IPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MH(POPMAIHUIO, MPEACTABIATH €€ B pa3iInyHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvnvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCAL.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUSMHU
U LIeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOpPpPEKTHOU (hopme GOpMyITUpOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTa,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIL30BATh MPEUMYIIECTBA KOMaHIHOW U WHIUBUIyaTbHON
paboThl TpU pelleHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPTraHMW3alMi0  COBMECTHOW  paboThI,
pacnpenensiTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFO/ICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

3) Yuusepcanvnvie pezyiamuensle oeticmeusi, obecneuusarom opmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEIEHUS 3aJlayi, BBIOUPATh CIIOCO0 pPEIIeHHS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEIICHUH C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIQJIeTh HABBIKAMHM  IIO3HABATENIBHOW pEQIIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



10 KVIACC

Yurtath U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh NOHATUIMU: cpeiHEE apu(MeTUUECKOe, MeIMaHa, HauboJblIee,
HaWMEHBIIEE 3HAYCHHUE, pa3Max MacCHBa YUCIIOBBIX JAHHBIX.

OnepupoBaTh NOHATHAMU: CIYYailHBI SKCIIEPUMEHT (OMBIT) W ClIy4ailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (PJEMEHTApPHBIM HCXOMd) CIYyYaifHOTO OIBITA;
HaXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXXHBIMU CIIyYalHBIMU COOBITHSIMH,
HaXOAUTh M CPABHUBATH BEPOSTHOCTH COOBITUH B H3YUYEHHBIX CIyYalHBIX
DKCHEPUMEHTAX.

Haxoaute 1 popMynrpoBaTh COOBITHS: IEpECEUeHUE U OOBEUHEHUE TAHHBIX
COOBITHI, COOBITHE, TMPOTHUBOMOJIOXKHOE JaHHOMY COOBITHIO; TOJb30BATHCS
auarpaMMamu JDitiepa u GOpMyIIoN CI0KEHUS BEpPOSTHOCTEH MpHU PEeIIeHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCJIOBHAsl BEPOATHOCTh, HE3aBUCHUMbIE COOBITHS;
HaXOJUTh BEPOSITHOCTU C MOMOIIBIO MpaBUJIa YMHOXKEHHS, C MOMOUIBIO JEpeBa
CIIy4alHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHSATUSAMH: HCHBITAHUE, HE3aBUCHMBIE HCIIBITAHUS, CEpUs
UCHIIBITAHUM, yCleX W HeyJadya,; HaXOAUTh BEPOSTHOCTH COOBITUNA B CEpHUH
HE3aBHCHUMBIX HCIIBITAHUHN IO IEPBOTO yCIEXa; HAXOUTh BEPOSITHOCTU COOBITUN B
cepuM ucnbpITaHui bepHyIun.

OnepupoBaTh  MNOHATUSIMU:  CiIy4yailHash  BEJIIMYMHA,  pacCIpeleCHUE
BEpOSITHOCTEH, AUarpaMma pacrpeaeiacHusl.

11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUEHUM  CIy4alHOW  BEJIMYUHBI MO
pacIpeeNIEHUIO WM C IOMOIIBIO TUArPaMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOJUTH PUMEDHI,
KaK IMPUMEHSAETCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMAaTHYECKOE OXKUJIAHUE 10 JAHHOMY PACIPEACIICHHUIO.

Nmets npencTaBieHue 0 3aK0OHE OOJBIINX YHCEIL.

NmeTp npencraBneHUE 0 HOPMAJIBbHOM PACIIPEACIICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONUACATENbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITydaiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMH 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIeMEHTapPHBIMHA UCXOIaMH
3 Omneparuu HaJ| COOBITHSIMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCT, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYJIa IMOJTHOM 6 bubmorexa IOK
v » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHIA
bu6mmoreka [IOK
> DTIEMEHTEI KOMOUHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu ocaeI0BaTeIbHBIX HCIBITAHUN 3 1 bubmmorexa [JOK
p A https://m.edsoo.ru/e0b7b0f1
7 CnyyaliHble BEJTUYUHEI U PACIIPENSICHUS 6 bubmiorexa LOK
yi pactipelt https://m.edsoo.ru/e0b7b0f1
8 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 5 2 Et?:s?;;?:;igﬁiombo £
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MaremaTuyecKoe 0KUIAaHUE CITy4alHON bubnuorexa [JOK
1 4
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKJIIOHEHUE 4 1 bubnnorexa [JOK
CIIy4aiHOU BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3axon bompuImX Hmcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [JOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> Hopwmaibroe pacnipeeretiits 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHuE, 0600IICHNE 1 19 5 bubnuoreka [IOK
cucTeMaTu3alys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAaThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEeposSITHOCTEW U CTaTHCTHUKA
6.1 UuTath U CTPOUTH TAOJIUILIBI U JUArpaMMbl
OnepupoBaThb NOHATUAMHU: cpeAHee apudMeTH4ecKoe, MeuaHa,
6.2 HauOoJbIlIee, HAWMEHBIIEe 3HAYCHHWE, pa3MaxX MacCHBAa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATUSAMHU: CIy4alHBI OKCHEPUMEHT (OMBIT) H
ClIyJaitHOe COOBITHE, DJIIEMEHTapHOE COOBITHE (DIEMEHTApHBIA MCXO.)
6.3 CIlyyallHOrO  OIbITA; HAXOAWUTh  BEPOATHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CIIy4alHBIMHU COOBITHSIMU, HAXOUTh U CPAaBHUBATH
BEPOATHOCTH COOBITUH B U3YYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u popmynupoBaTh COOBITHS: TMepeceueHrne U 00beTMHCHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE NAHHOMY COOBITHIO;
' [OJIb30BaThCA  AUarpamMmamu  Oiepa U (QOpMYNIOH  CIIOKEHUS
BEPOSATHOCTEH IIPU PELIEHUH 3a/1a4
OmnepupoBaTb MOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTH C MOMOIIBIO NPaBUJIa YMHOXKEHHUS, C
HOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOXKEHUS PU PELICHUH 33134
OnepupoBaTh MOHATUSMH: HCHBITAHUE, HE3aBUCUMbBIE HCIIBITAHUS,
6.7 Cepus UCIBITAaHUM, ycIlleX M HeyAaya; HaXOJUTh BEPOSTHOCTH COOBITHIA
. B CEPUM HE3aBHCHMBIX HCIBITAHUN /0 TEPBOIO YCIEeXa, HaXOAWUTh
BEPOSATHOCTH COOBITHI B cepuu ucnbiTaHuil bepHynnu
6.8 OnepupoBaTh MNOHATUSAMU: CllydaiiHas BEIUYMHA, PACIPENCICHHE

BCpOHTHOCTCfI, AuarpaMmma pactupCaciIiCHUA

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJbTara
) Teopus BeposTHOCTEN U CTATUCTUKA
51 CpaBHHMBATh BEPOATHOCTH 3HAYCHHM CIy4allHOM BEIWYUHBI TIO
' pacnpeesIEHUIO WK C TOMOULIBIO JUarpaMm
OnepupoBaTh MOHITHEM MaTEMATUYECKOTO OKUIAHUS, IPUBOIUTH
59 MpUMEpPbl TOrO, Kak IPUMEHSETCS MaTeMaTHuecKoe O0XKHMJIaHue
' CIIydallHOM BEJIMYMHBL, HAXOJUTh MAaTEMaTHYECKOE OKUIAHHUE II0
JTAHHOMY pacIpeesIEHUIO
5.3 Nwmets npencraBiieHre 0 3aKOHE OOJIBIITUX YHCET
5.4 HNmets npencTaBieHre 0 HOpMaIbHOM PaclpeesIeHHN




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
IIpoBepsieMblii 3J1IeMEHT COAePKAHUS
Kon
6 Teopus BeposSTHOCTEH U CTaTUCTUKA
[IpencraBinenne JaHHBIX C TOMOIIBIO Tabmun, wu  auarpamm. Cpennee
6.1 apudMeTnyecKoe, MeauaHa, HauOoJIblllee W HaMMEHBIIEe 3HAYCHHS, pa3Max,
JCTIEPCUs U CTaHJIaPTHOE OTKJIOHEHNE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCIIEPUMEHTHI (OMBITBI) M CIy4ailHble COOBITHS. DIIeMEHTapHbIE
coObITHs (HMcx0nbl). BeposTHOCTH ciydallHOTO COOBITHS. Biu3ocTh 4acToThl M
6.2 BEPOSATHOCTH COOBITHI. CTydaifHbIE OTIBITHI C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU
coObITUsMH. BeposTHOCTH  COOBITHIA B OMBITAaX C  PaBHOBO3MOYKHBIMH
3JIEMEHTaPHBIMU COOBITUSIMHU
6.3 Onepauuy Hajx CcOOBITUAMHU: TIepecedyeHre, OObeIUHEHHE, MPOTUBOMOJIOKHBIE
' coOpITus. [lnarpammel Ditniepa. @opmyra CII0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHasi BEPOSTHOCTh. YMHOXXEHUE BEpOSITHOCTEW. JlepeBo ciydalHOro
' skcniepuMenTta. @opmyra MoiaHou BeposTHocTU. HezaBucruMble cOObITHS
65 KomOunatopnoe mnpaBuno ymHoxkenus. llepectaHoBku u ¢akropuan. Ywucno
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapHbplii cioydaliHBI OmBIT (MCIIBITAaHUE), ycIeX M Heynada. HesaBucumbie
6.6 ucneiTanug. Cepusi HE3aBUCHMBIX HUCHBITaHUN 110 mepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIbITaHuN bepHyin
Cnyyvaitnas BEITUYMHA. Pacnipenenenue BEPOATHOCTEH. JHuarpamma
6.7 pacnpenenenusi. [Ipumepbl pacmpeneneHuil, B TOM YHCJIE T€OMETPHYECKOe U
OMHOMHUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTAaTUCTUKA




5.1

HucnoBble XapaKTEPUCTUKU CIYYAMHBIX BEIUYMH: MATEMATHUUYECKOE OXKHUAAHUE,
JIUCTIEPCHS M CTAaHJAPTHOE OTKJIOHEHUE. [[puMepbl NprUMEHEHHST MaTEMaTUYECKOTO
0XUJAHUs, B TOM YUCJE B 33/1a4ax M3 MOBCEAHEBHOW XHU3HU. MaremMaTH4yeckoe
OKHJaHWEe OMHAPHOW CITydalHOUM BETWYMHBIL. MaTeMaTndecKkoe OKUJAHUE CYMMBI
CIy4alHbIX BEJIMYMH. MaTeMaTHUECKOE OKUIAHUE U TUCIIEPCUSI TEOMETPUUYECKOTO

1 OMHOMHMAJIBHOTO pacIpeieIeHIH

5.2

3aKkoH OOJBIIMX YHCEN U €TO POJib B HayKe, MpUpojae U olmecTBe. Bribopounslit

METO/ UCCIIEI0BAHUN

5.3

[IpuMepsl HENpPEpBIBHBIX  CIIy4alHbIX BeIW4YMH. I[loHATHE O IUIOTHOCTH
pacrpenenenus. 3a1a4uy, IpUBOAAIINE K HOpMaIbHOMY pacnpenenenuto. [lonstue

0 HOpPMaJIbHOM pacIpe/ielICHuH




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JbTaTaM OCBOCHUS
NPOBEPSIEeMOr0  OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 0o1ero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne meronamMu J0Ka3aTeNbCTB, QITOPUTMAMH PEIICHUS 3ajad;
yMeHHE (OpPMYIUPOBATH U ONEPUPOBATH MOHATHSAMU: OIpeeTeHuE,
aKCHOMa, Teopema, CIEICTBUE, CBOMCTBO, INPH3HAK, I0KA3aTENIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHHE (HOPMYIUPOBAThH
o0paTHO€ M TNPOTUBOIOJIOKHOE YTBEPXKACHHUE, NPUBOIUTH MPUMEPHI U
KOHTPpHOPUMEPHI, HCIOJIB30BaTh MECTO/ MaTeMaTHYEeCKOM HHIAYKIHUU,
IMPOBOAWUTE A0KA3aTCIIBHBIC PACCYXKACHUA ITPU PCIICHUU 3aJia4, OLICHUBAThH
1 JIOTUYECKYI0 IPAaBWIBHOCTb  PACCyKIEHUN; YMEHUE OIEepUpOBATH
IMOHATUAMU: MHOXKCECTBO, ITOJAMHOKCCTBO, OINCpallii HaJl MHOXKCCTBAMU;
YMCHHC HUCITIOJIL30BAThH TeOpeTHKO-MHO)KeCTBeHHBIﬁ arrmapar JJIA
OImrucCaHus pCaJIbHBIX MPOLECCOB U SIBJIEHUH U IIpu pCIICHUA 3aaa4, B TOM
qHCcIIe U3 JPYruX y4eOHBIX MIPEIMETOB; YMEHHE OTIEPHPOBATH TIOHATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, NUKI, Tpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHMCHIBATH Tpadbl pa3IMUYHBIMU CITIOCOOAMHU; UCIIOIB30BATh Tpadbl MpU
peleHnn 3a1a4q

YMeHue omnepupoBaTh MOHATUSAMH: HATypalbHOE YHUCIIO, IIEJI0€ YHUCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTesleM, KOPEHb HaTypaJlbHOM CTENeHHU, CTEIIEHb C
palMOHaIBHBIM TI0Ka3aTeNIeM, CTEIeHb C JeHCTBUTEIbHBIM IOKA3aTelIEM,
jgorapupmM 4YMcia, CUHYC, KOCHMHYC W TaHI'€HC IPOM3BOJIBHOIO 4YHCIIa,
OCTaTOK 10 MOAYJI0, PALMOHAIBHOE YHCJIO, UPpalMOHAIBHOE YHCIIO,
MHOXECTBA HATypaJlbHBIX, LEJbIX, palMOHAIbHBIX, ACHCTBUTEIbHBIX
YHCel; yMEHHE MCII0JIb30BaTh IPU3HAKH I€TMMOCTH, HAUMEHBIINHA 0011t
JeIUTeNh W HauMeHbIllee oOliee KparHoe, anroput™ EBkinmpa mpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHbIMU MO3ULMOHHBIMH CUCTEMaMHU
CUMCIIEHUS;  YMEHHE  BBINOJHATH  BBIUMCIEHHE  3HAUYeHUH U
npeoOpa3oBaHusl  BBIPQXKEHUH €O  CTENEHsAMH U Jiorapupmami,
npeoOpa3oBaHusi  APOOHO-PALMOHANBHBIX  BBIPQKEHUH;  yMEHHE
ONEepHpOBaTh  MOHATHSAMU:  TOCIEJOBATENBHOCTh, apU(pMeTHUecKas
nporpeccusi, reoMeTpuYeckasi IMporpeccus, OeCKOHEYHO YyObIBaromias
reOMETpUYECKas NPOTrPeccHsi; YMEHHME 3aJaBaTh IIOCIIEI0OBATEIBHOCTH, B
TOM 4YHCII€ C MOMOIIBIO PEKYPPEHTHBIX (OpMYJ; YMEHHE OIEepUpOBaTh
MOHATUAMM: KOMIIJIEKCHOE 4YMCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA,
MOJIyJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, (opMa 3alMCH KOMIIEKCHBIX
qucen (reoMeTpuyeckasi, TPUroHOMeTpruiecKas 1 aredpanyeckas); yMeTh
MIPOU3BOUTE apu(METHUECKHE JI€HCTBUS C KOMIUIEKCHBIMHM YHCIIaMH;




IIPUBOJIUTH IPUMEPHI HUCIIOJIb30BaHMSI KOMIUIEKCHBIX YUCEIT; ONIEPUPOBATh
HNOHATUAMM: MaTpuna 2x2 u  3x3, omnpenenurenb  MaTpHIIbI,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMenue ONCpUPOBATh IMOHATHAMH: PALUOHAJIBHBLIC, HPPAlIMOHAJILHEIC,
[I0Ka3aTelbHbIE, CTENEHHBIE, JIOrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OIICpHUPOBATH
HOHSTUSIMU: TOKJIECTBO, TOKJIECTBEHHOE IpPEeoOpa3oBaHUE, YpPaBHEHHUE,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME pellaTbh YypaBHEHMS,
HCpaBCHCTBA M CHUCTCMBI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCPAaBCHCTBA W CHCTCMBI C TMapaMCETpOM; MPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, MX CHUCTEMBI JId PCIICHUA MATCMAaTUYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (PYHKIUS, UYETHOCTh (PYHKIIHH,
MEePUOJUYHOCTh (QYHKLHH, OTPAaHUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
(GyHKIMM, SKCTpeMYM (QYHKIHMH, HauOoJsblliee U HaUMEHbIlee 3HAUYEHUs
(GYHKIIMY HAa IPOMEXYTKe, HenpepbiBHAsE (QYHKIUS, aCUMIITOTHI Tpaduka
(GbyHKIMM, TIepBast U BTOpas MpOM3BOAHAs (DYHKIIUH, T€OMETPUUYECKUN U
(¢u3znueckuil CMBICT MPOU3BOJHON, NEepBOOOpa3Hasi, OMpPeAeNEHHBIN
UHTETpajl; yMEHHE HAaXOOUTh ACUMITOTHI rpaduka (QyHKIMM; yMEHHE
BBIUUCIIATH  NPOU3BOAHBIE CYMMBI, IPOU3BEAEHUS, YAaCTHOIO H
KOMIO3MLIMU (DYHKLIMH, HaXOAUTh YpaBHEHHE KacaTelbHOM K TpauKy
(GyHKLIMU; YMEHHE HAaXOIUTh IPOM3BOJHBIC 3JIEMEHTApHBIX (DYHKLUH;
YMEHHUE HCIO0JIb30BaTh IPOM3BOJHYIO JUIsl HCCIEAOBAaHUS (DYHKIMH,
HAXOJIUTh HAWOOJIbIIME M HAUMEHbIIWE 3HAa4YeHUs (DYHKIMH; CTPOUTH
rpauKd MHOTOWIEHOB C MCIIOJB30BAaHMEM amlapara MaTeMaTH4eCcKOro
aHalu3a; IPUMEHATh [POU3BOAHYIO ISl HAXOXKIEHHUS HAWIy4Ilero
pelleHusl B MPUKIATHBIX, B TOM YHUCIIE COLHUAIbHO-IKOHOMMUYECKHX U
¢bu3nyeckux 3agavax; HaXOJUTh IUIOIAAN U 00BEMBI (PUTYp C IOMOILBIO
UHTErpajia; MPUBOAUTH NMPUMEPhl MATEMaTHUYECKOTO MOJIEIUPOBAHUS C
HOMOILBIO T (depeHInanbHbIX YpaBHEHHH

YMeHnue onepupoBaTh NOHATUSIMHU: Tpaduk QyHKIUU, 0OpaTHAs GYHKUIUSA,
KOMIO3uIUsl (QyHKIMHA, JUHEWHas (QYHKIMS, KBaJpaTudyHas QyHKIUS,
panuoHanbHass (DYHKIHMs, CTerneHHass (YHKIHs, TPUTOHOMETPHUYECKHE
(GyHKLIMH, 0OpaTHbIE TPUTOHOMETpUYECKUE (YHKIUH, MOKa3zaTelbHas U
naorapupmuueckass (GYHKIUU; YMEHHME CTPOUTh TIpauKu H3Yy4yeHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3zoBaHus  rpadukoB  (QyHKIMIA,
UCIIOJIb30BaTh TpadKH ISl U3y4EeHUs! MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 337a4d U3 JAPYIHX y4eOHbIX NMPEeIMETOBM 337ady U3 PEealbHOM
KHU3HU; BBIpAXaThb (HOPMYJIaMU 3aBHCHUMOCTH MEXIY BeJIMUYMHAMM;
UCIOJIb30BaTh CBOWCTBA U Tpapuku (YHKIUI A pelleHus ypaBHEHUH,
HEpaBEHCTB W 3aJay C IapaMeTpaMu; H300pakaTb Ha KOOPIUHATHOM
IUIOCKOCTU MHOXKECTBA PEIICHUI ypaBHEHHI, HEPAaBEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3aJauMd pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLEHTHI, JIOJM M YacTH, HAa ABIKEHHE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 337a4d U3 00JIaCTH YIpPaBIEHUS JIMYHBIMU U CEMENHBIMU
(uHaHCAMM); COCTABISATH BBIPAKEHHs, YPAaBHCHHs, HEPABEHCTBA U MX
CHUCTEMBI II0 YCIOBHIO 3aJa4yM, HMCCIEHOBATh IIOJIYYEHHOE DPCIICHUE U
OLICHMBATh IPaBJOINOJ00OHOCTh pPE3YIbTATOB; YMEHHE MOJEINPOBAThH
peanbHblE CHUTyallMM Ha S3BIKE MATEMaTHKU; COCTABIIATH BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO 3a7ja41, UCCIIEI0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HCIOJIB30BAaHUEM  ammnapara  anreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeHEe apupMeTHYeCcCKoe, MearuaHa,
HauOoJIbIlIee U HAUMEHBIIIEe 3HAUCHHUS, pa3Max, AUCIIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YUCJIOBOrO0 Ha0Opa; yMEHHE H3BIIEKaTh, UHTEPIIPETUPOBATH
“H(OpPMAIIHIO, TPEJICTABIICHHYIO B TaOIMIaX, HA AUarpamMmax, rpadukax,
OTPAKAIOIIYIO CBOMCTBA PEAIbHBIX MPOIIECCOB U SIBJICHUM; TIPEICTABIIATH
WHQOpMAIIUIO C TOMOIIBI0 TaONMWI] W JUarpaMM; HCCJIEI0BATh
CTATUCTUYECKHE JaHHBIE, B TOM YHWCJIE C NMPUMEHEHHEM TpaduuecKux
METO/IOB M 3JIEKTPOHHBIX CPEJICTB; rpad)UuECKU UCCIEA0BATH COBMECTHBIE
HaOIIOZICHUS C TIOMOIIBIO TUAarpaMM pacCeUBaHUs M JIMHEMHOU perpeccuu

YMenue onepupoBaTh MOHATUSIMHU: CIy4alHBIM OMNBIT M CIydailHOE
coObITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHME BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TpapUuecKuX METOJO0B; MPUMEHSThH
(GbopMyIbl CIOXKEHUST MU YMHOXKEHUSI BEpOATHOCTEH, (POpMyny MOJIHOM
BeposATHOCTH, Gopmyny beprymm, komOuHaTOpHBIE (DAKTHI U HOPMYIIHI;
OIICHUBATh BEPOSTHOCTU pEATbHBIX COOBITUH; YMEHHE OIEepUPOBATH
HNOHSATUSIMU:  ClIydaiiHasi BEJIUYMHA, paclpeiesieHue BepOSITHOCTEMH,
MaTeMaTHYeCKOe OXHJaHue, TUCHEepCUs M CTaHJAApTHOE OTKIOHEHHE
ClIydailHOM BeNMYMHBL, (QYHKIUM pacmpeleieHuss M IJIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAJILHOTO pacIipe/ie]IeHH; yMEeHHE
UCIOJIb30BaTh CBOMCTBA U3YYEHHBIX paCIpe/IeICHHI s pelieHus 3a1a4;
3HAKOMCTBO C OHSTUSIMU: 3aKOH OOJIBIIUX YHCEJ, METO/IbI BEIOOPOUYHBIX
UCCIICJIOBaHMM; YMEHHE TMPUBOIUTH MPUMEPHI MPOSBICHUA 3aKOHA
OOJBIIMX YUCENT B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHUE
OTIEpUPOBAThH MOHATUSMU: COUETAHUE, NIEPECTAaHOBKA, YHCIO COYETAHUIA,
YUCIIO  TEpecTaHoBOK; OuHOM  HploTOHa; yMeHHWE  TPUMEHSTH
KOMOHMHATOPHBIE (PAKTHI M PACCYKICHUS [UTsl PEIICHUs 3a]1a4; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHII; COCTABIATh BEPOSTHOCTHYIO MOJENH U
UHTEPIPETHPOBATH MOJTYICHHBIN pe3ynbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YIJIa, IJIOCKUH yroJl, ABYIpaHHBIN
yroJ1, TPEXITPAHHBIN YroJl, CKPEIUBAIOIINECS MPSMbIE, TAPAJIIEIBHOCTD U
NEPNEHIUKYIAPHOCT MPSAMBIX U IIOCKOCTEHM, Yrojl MEXIy HPSIMBIMH,
yrol MEXJy HpsSIMOW M IIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,




paccTosiHie OT TOYKM JO IUIOCKOCTH, PACCTOSTHUE MEXKAY HPSIMbIMHU,
paccTosiHie MEXAY IUIOCKOCTSIMH; YMEHUE HMCMOJIb30BaTh MPU PELICHUU
3a/1a4 U3ydeHHbIC (DaKThl U TEOPEMbI TUNIAHUMETPUU; YMEHHE OIICHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOMIETO0 MHPA; CTPOUTh MAaTEMaTHYECKHE
MOJICJIM C TOMOIIBI0O TEOMETPUUECKHX MMOHATUA M BEJIMYUH, PEIIaTh
CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a/1a41
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YMeHne onepupoBaTh MOHATHAMU: IUIOMAAs (UTYpPBL, 00BEM (UTYPHI,
MHOTOTPAaHHHK, TPAaBWJIBHBIA MHOTOTPAHHUK, CE€UYEHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenures, Mpu3Ma, NUpamuaa, QGurypa M TOBEPXHOCTH
BpallleHus, UIUHAP, KOHYC, Imap, cdepa, Iiomanb cepsl, IUIONaab
MOBEPXHOCTH TMHUPAMUIBI, TPU3MBI, KOHYCa, HWIMHIpA, 00BEM KyOa,
MPSIMOYTOJIBHOTO MapajuIeNenuIie/ia, MUPAMUIbl, MPHU3MBI, IMINHApA,
KOHYCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHs KOHYCa W IMIMHApA,
napajyieIbHble OCH WJIM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, OWIMHIPA, KOHYCa; YMEHHE CTPOWTH CEYCHUE
MHOTOTpaHHUKA, W300pakaTh MHOTOTPAHHUKH, (GUTYPHI U TOBEPXHOCTH
BpAIllEHNs, UX CEYCHHS, B TOM YHCIIE C MTOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSTh CBOWCTBA T€OMETPHUUECKUX (PHUTYP, CAMOCTOSATEIHEHO
(hopMyITHPOBATh OTIPEIEIIEHUS H3YdaeMBbIX (DUTYP, BBIIBUTATH TUTIOTE3BI O
CBOWCTBAaX M TPHU3HAKAX TEOMETPUYECKHX (UTyp, 00OCHOBBIBATHHIH
OTIPOBEpraTh HUX; YMEHHE MPOBOAUTH KiIacCHPUKAIMoO (Uryp 1o
pa3NUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJIMMBIC JOTIOJHUTEIbHBIC
MOCTPOCHHUS
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YMeHHe omnepupoBaTh TOHSATHSAMH: JIBWDKEHHE B  IPOCTPAHCTBE,
napayiebHBIA TIEPEHOC, CUMMETPHUSI Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOJ00Us, TOJ00HBIC (GUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIC W TOAOOHBIC (HUTYpHI, B TOM 4YHCJIE B IPHUPOJIE,
UCKYCCTBE, QpXUTEKTYPE; UCTIOIH30BATh FTEOMETPUIECKUE OTHOIICHUS TIPH
peIlICHUH 3a/1a4; HAXOJWUTh T'€OMETPHUCCKUE BEIUYMHBI (IJIMHA, YroJ,
IUIOINAb, 00BEM) MPHU PEIICHUHU 3324 U3 JPYIHX Y4COHBIX MPEIMETOB U
U3 pealbHOW KH3HH, YMCHHE BBIYMCISATH TCOMETPUYECCKUE BEITHMYMHBI
(muHA, yroiy, momanb, 00BEM, IUIOIMIAIL IMMOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIC (POPMYJIBI U METOJbI, B TOM YHCIIE: IUIOIIAh MOBEPXHOCTH
NUPaMUJIbI, IPU3MbI, KOHYCa, [IWINHAPA, TIOMaab chepbl; 00bEM Kyoa,
NPSIMOYTOJILHOTO Tapajielenunena, NUPaMHuabl, MPU3MBL, IMIHHIPA,
KOHYCa, I11apa; yMEHHe HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP
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YMmenue ONCpUPOBATh IMOHATHAMU: MIPAMOYT'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAMHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa IIO 6a3ncy,
CKaJIIPpHOC IIPOU3BCACHUEC, BCKTOPHOC TMTPOU3SBCACHUC, YIOJl MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIB30BATh BeKTopHBIf/'I u KOOpIII/IHaTHHﬁ METOJ
U pCHICHUA TCOMCTPUUCCKUX 3a/1aY U 3a1a4 JPpYTUx y‘{C6HBIX npeamMcTOB
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YMeHue BeIOMpaTh NOXOIAIINA METO/I TSl PELICHHS 3a]]a4i; TIOHUMaHHUe
3HaYMMOCTH MAaTEMaTHKHd B HM3YUYEHUH TPHUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M ABJICHUH; YMEHME pAaclO3HAaBaTh IPOSABIICHUE 3aKOHOB
MAaTE€MAaTUKU B UCKYCCTBE, YMEHUE IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITHM POCCUICKON U MUPOBOW MAaTeMAaTHYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

K IIpoBepsiemMblii 31eMEeHT CO/leP:KAHUA
ox

1 Yucna ¥ BEIYUCIIEHUS

1.1 | HarypaneHble u uenble uncina. [Ipu3Haku JeIMMOCTH LEBIX YUCE

Pannonanbupie 4yncna. OOBIKHOBEHHbIE U JECSATHYHBIE JpOOH, MPOIEHTHI,

12 OECKOHEYHBIE MEPUONUECKHIE IPOoOH

13 Apudmernueckuil KOpeHb HaTypajbHOU cTeneHH. JeHCTBUS ¢ apupMETHUYECKUMHU
’ KOpPHSIMH HATYpaJIbHOW CTETEeHU

14 Crenenb ¢ menbiM nmokaszatesneM. CTerneHb ¢ palmoHaIbHBIM Moka3areneM. CBoWCTBa
' CTENEHU

15 CuHyC, KOCHMHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

APKTAaHT'CHC YUCJIOBOI'0 aprymMmcHTa

1.6 | Jlorapudwm uncna. JlecSTHIHBIE U HATYPAIBHBIC JOTAPH(PMBI

JleiicTBUTENbHBIE YKCa. ApU(PMETHUECKHE OTIEPALNH C IEHCTBUTEIBHBIMU YHCIAMHU.
1.7 | TlpuOnuxéHHbIC BEIYNCIEHUS, IPaBUIIa OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTara
BBIYHCIICHUI

1.8 | TIlpeoGpa3oBanne BEIpOKECHUM

1.9 KoMmmirekcHsie unciia

2 VYpaBHEHHs 1 HEpAaBCHCTBA

2.1 | Lensie u 1poOHO-pAIMOHATBLHBIC YPAaBHEHUS

2.2 | HppaunoHalbHbIE ypaBHEHUS

2.3 | TpuroHoMeTpHYECKUE YPaBHEHUS

2.4 | Tloka3zaTenbHbIe U JOrapuhMUUECKUE YPaBHEHUS

2.5 | Lemnsie u 1poOHO-paIIMOHATILHBIE HEPABEHCTBA

2.6 | HppanmoHajibHBIC HEPAaBEHCTBA

2.7 | Tloka3arenpHble U JOrapu(pMUYECKUE HEPABEHCTBA

2.8 | TpuroHoMmeTrpuieckue HepaBEeHCTBA

2.9 Cucremsbl 1 COBOKYITHOCTU ypaBHeHI/Iﬁ H HCPAaBCHCTB

2.10 | VYpaBHeHHs, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu

2.11 | Martpuna cuctemsl JIMHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpULIbI

3 OyHKIMH U TpaduKH

Oynkius, crnocoObl 3ananus ¢yHkuuu. ['padpuk ¢yHkuuu. B3aumbHo oOpaTHbIE

3.1
¢yukuuu. YérHeie u Heu€éTHble GyHkuuu. Ilepuoanueckue GpyHKIMHA

OO6nacte ompeneneHuss ¥ MHOXeCTBO 3HaueHuil ¢ynkuumu. Hymm ¢ynkuuu.

3.2
HpOMe)Ky’TKI/I 3HaKOIIOCTOAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTH (IJYHKI_[I/II/I.




MakcuMymbl ¥ MUHUMYMBl (GyHKIMH. HaumOouspliee ¥ HauMeHblee 3HAYCHUE
(GYHKIMHU HAa TPOMEXKYTKE

CrenenHas QyHKIUS ¢ HATypaIbHBIM U IIETBIM TOKa3areneM. E€ cBoiicTBan rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuieckue QyHKIHH, UX CBOMCTBA U IpadrKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumnToTsl TpadukoB ¢yHkuuid. CpoiictBa  pyHKUIMIA,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanas pyHkuuu. [IpousBoaHble 3eMEHTapHBIX QYHKIUN
[IpumeHeHre mNpPOM3BOJHOM K HCCIEIOBaHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.2 | oskcrpemymbl. Haxoxnenne HamOOJIBIIETO ¥ HAaWMEHBIIETO 3HAYeHHS (DYHKIMU Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MHuoxecTBO, oneparuy HajJ MHOXKecTBaMHu. J{narpammbl Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenbHas CTaTUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAILICHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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