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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «BeposiTHOCTh W CTaTHUCTHKa»
0a3zoBoro ypoBHs Juisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOrO TOCYIAPCTBEHHOIO  00pa30BaTENbHOrO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl OOECIIEUMBAET OBJAJCHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOILEKYIbTYPHOIO, JMYHOCTHOTO M TO3HABATEIBLHOTO
Pa3BUTHSA JIUYHOCTU OOYUaIOIIUXCSL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebHniii kypc «BeposiTHOCT M cTaTUCTHKa» 0a30BOT0 YPOBHSI SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadeH juisi GpopMuUpoBaHUS Yy OOyHaronIuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOTr0 MHCTPYMEHTA JIsl U3YUYCHUSI CIIy4alHBIX COOBITHH, BEJIMUUH U
npoiieccoB. [lpu m3ydeHum Kypca o0OOramarTCs MPEACTABICHUS YYalluXcs O
METOJIaX UCCJIEI0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HampaBJC€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPHU
M3YyYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIYy HHUMU HAa BAXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTrcTBHMM ¢ yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTHKA» CpeaHed IIKOJIbl Ha 0a30BOM YpPOBHE BBIJICJICHBI
CJIEYIONTUE OCHOBHBIE cojiep)KarenbHbie JUHUU: «Ciy4ailHbie COOBITHS W
BEpPOSTHOCTHY, «CiTydaliHbIe BEJIMUMHBI M 3aKOH OOJIBIITNX YUCEID.

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMUATILHOTO PACHPEICIICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMHU
— MOKA3aTeJIbHBIM U HOPMAJIBHBIM PaCIPEICIICHUAMMU.

Conepxanne nuaNM «CrydaiiHble COOBITHSI U BEPOSITHOCTHY  CIIYXKHUT
OCHOBOW 11 (DOPMHUPOBAHMSI TPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEXIy 3HAYCHUSIMU CIIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHHUS HEOOXOJMMa Kak
0aza sl W3ydyeHMs] 3aKOHa OoJbIIMX uucesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JEUCTBYIONIETO B TMPUPOAEC U OOIIECTBE W WMEIOMET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHWE IMKOJIHHUKOB Ha OMHCAHWW M HM3YYCHUHW CIIy9alHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YacCOB.

BOCIIUTATEJIbHBIMA IOTEHIIUAJ IPEJMETA

BocnurarenpHbll  NOTeHOMan mpeaMera «BeposATHOCTP W CTAaTUCTUKA»
peanu3yeTrcss B COOTBETCTBUM C OCHOBHBIMU HAIlPaBICHUSMU BOCHUTATEIbHOU
NeSATETLHOCTH, OMNpenelieHHbIMU B paszjene"OOHOBICHHE BOCHUTATEIBHOTO
mpolecca € yY4eTOM COBPEMEHHBIX JIOCTMKEHMHM HAayKM M Ha OCHOBE
OTEUECTBEHHbIX Tpanuuuil" CTpaTeruu pa3BUTHS BocnuTaHus B Poccuiickoit
®epnepanuu Ha nepuoa 10 2025 rona (pacnopsixenue [IpaButensctBa Poccuiickoit
®enepauuu ot 29 mas 2015 roga Ne 996-p) u B coorBerctBuM ¢ [Iporpammoit
Bocriutanust MbOY «COL Ne4y r.o. [Ipoxnagnsiii KbP.

Ypoku mpu3BaHbl peliaTh 3a7aud OOy4YEHHUs, ONpPENEJICHHBbIE TOCYAapCTBEHHOU
IPOrpamMMoOM, ¥ 3a74a4d BOCHUTAHUS JIMYHOCTH IOAPACTAIOIIETO ITOKOJIECHUS B
HEpa3pblBHOM  €IMHCTBE. BOCHUTHIBAIOMIMI  acleKT ypoKa MaTeMaTHKU
npeIycMaTpUBaeT UCHOIb30BaHUE COJEPKAaHUS yUeOHOro MaTepuana, TEXHOJIOTUI
oOyueHusi, (¢GoOpM OpraHu3allMy  [O3HABATEJbHOM  JESATENBHOCTM B  HX
B3aMMOJICUCTBUM ISl OCYLIECTBICHUSI (POPMUPOBAHUS U PA3BUTHS HPABCTBEHHBIX,
TPYJOBBIX, ACTETUYECKUX, MATPUOTHUUECKUX, SKOJOTMYECKUX M JAPYTUX KauecTB
JUYHOCTHU MIKOJbHUKA. OH HalpaBiieH Ha BOCIUTAHUE MPaBUILHOTO OTHOILLIEHUS K
OOLIEYeIOBEYECKUM IIEHHOCTSIM, BBICOKOTO YYBCTBAa TPa)AaHCKOTO J0Jira 4epes
NOHUMAHUE YHUKAJIBHOCTU POIHOTO A3bIKA, OCMBICIICHHE MOATHUYECKUX U
IPO3aUYECKUX TEKCTOB, 4YEPE3 SMOLMUOHAIBHOE BOCHPUATUE MPOU3BEICHUN
UCKYCCTBa, Uyepe3 MpHOOIleHNEe K HAIIMOHAIBHBIM TPATUIMSAM U 00bIUasiM CBOETO
Hapona. IlyTu peanmu3anuy BOCHUTATENBHOTO IMOTEHIMANA YPOKOB MAaTEMATHUKU:
pelieHne 3aJad pasinyHbIMU CHOCOOAMU — TEPBBIA Al K ACTETUYECKOMY
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BOCHPUATUIO MaTeMaTHKd. [Ipm 3TOM HHUKTO W3 YYEHHKOB HE OCTacTCs
PAaBHOAYIIHBIM, JACTH HAYWHAIOT CMOTPETh HA MAaTEMaTUKy HE Kak Ha CyXYIO,
CKYyYHYIO HayKy, a BUJAT, UYTO U 3[1€Ch HYXKHBI BBIIIyMKa, (paHTa3usi, TBOPUYECTBO.
HIKOIBHUKY y4YaTCsl CAMOCTOATEIBHO HAaXOAUTh OoJiee

IpOCThIE, a 3HAYUT OOJiee KpacHBbIE PEIICHHUs 3a/ad, HAYUHAIOT BUIETh
B3aMMOCBS3b BCEX

yacTel MaTEMATHKH, @ 3HAYNUT U KPACOTY ITOM HAYKH.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

[IpencraBienne MaHHBIX C TOMOIIBIO Tabnui W gauarpamm. Cpeanee
apudmeTnyeckoe, MeauaHa, HauOOJbIIee M HAUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4YalHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTs 4YacToThl U
BEPOATHOCTH  coObITUM.  CnyyaliHple  ONBITBI C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  cOOBITHMII B ONBITaX  C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepuMenTa. dopmyina nonHol BeposTHOcTU. HezaBucumble cOOBITHS.

Komb6unaropnoe npaBuino ymHoxkeHus. [lepectaHoBku u Qaxtopuan. Yuciao
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaifHbIi OMBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCNBITAHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposAtHocTte.  [{marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuil, B TOM YHUCIE, N€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MATEMAaTHYECKOE
OXXMJAHUE, JUCHEPCUs] M CTaHJAPTHOE OTKIOHEHUE. [Ipumepsl NpuUMEeHEHUd
MaTEMaTHYECKOTO OKHMIAHWSA, B TOM YHCJC B 3aJadaxX W3 MOBCECIHEBHOM KH3HM.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOUM BeNMWYWHBI. MaTemMaTtndeckoe
O0XXMJAHUE CYMMBI CJIy4YalHBIX BEJIMYMH. MaremMaTndyeckoe OXWJIaHUue |
JACTIEPCHSI TEOMETPUUECKOTO 1 OMHOMHUAJILHOTO PacIpe/IeISHHM.

3aKkoH OOJBIIUX YHCE M €ro pojib B HayKe, MPUPOJE U OOIIEeCTBE.
Br100opouHbIit METO/T MCCIIEOBAHUM.

[Ipumepsl HENPEPBHIBHBIX CIyYallHbIX BeMWYUH. [lOHSATHE O TJIOTHOCTH
pacopeaeneHus. 3aaaun, IPUBOAAIINE K HOpMaJIbHOMY pacnpeaenenuto. [lonstue
0 HOPMAaJIbHOM PAaCIPECICHNH.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TIO3UITUU 00YJAIOMIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTHUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM acClieKTaM pa3fInyHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBbIO (310pOBOE NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyHy, OCO3HAHUEM ILIEHHOCTU TPYAOJIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHUEM COBEpINaTh OCO3HAHHBIN BHIOOP

Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOpa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHHUE MPUPOJAHON U COIHAIBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCJIEJICTBUH JIJIsl OKPY’KaIOLEH CPebl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS W 3HAYMMOCTH JJIS1 Pa3BUTHS LMBWIW3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTypOoW KaK CpEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYI0 M HCCIIENOBATENbCKYIO JAESITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTPaMMbI YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcanrvnvie — nozmasamenvhwvie  Oeticmeus, — o0becneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OEHUE
Memoo08  NO3HAHUS — OKpYJcalowe20  Mupda,  NpuMeHeHue  JO2UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3zoBble ornueckue aAecTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U

OpOTUBOpEUHsl B (paKTaxX, NAaHHBIX, HAONIONEHUSX U YTBEPKIACHUSX;
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npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISATH JACPUIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(MOPMAIIUIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€¢ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYILECTBY O0CYKIAaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM Gopme popMyIuUpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCIOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
y4€TOM HMEIOIUXCS. PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpefaHee  apudMeTHUEeCcKoe,  Me/AHaHa,
HauOoJbllIee, HAUMEHbLIEEe 3HAaU€HNE, pa3MaX MacCHBa YUCIOBBIX JaHHbBIX.

OmnepupoBaTh NOHATUAMU: CIIy4alHbIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
coOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HMCXOJ) CIy4ailHOTO OIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIyYailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYaHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh cOOBITHS: IepeceueHne U OObeAUHEHUE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIONKHOE  JAHHOMY  COOBITHIO;
M0JIb30BAThCS AUAarpaMmaMu Oisepa u GopMyIsioN CII0KEHHUS] BEPOSATHOCTEN MpHU
pELIeHUH 3a4ad.

OmnepupoBaTh MOHATUSIMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IOMOIIBIO NPABHUJIA YMHOXXEHHS, C ITOMOILBIO JEpPEBa
CJIy4ailHOTO OIbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHUS
UCIBITAaHUHM, ycleX M HeyJaya; HaXOAMTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX HCHBITAHUMN JI0 MIEPBOTO yCIE€Xa; HAXOAUTh BEPOSITHOCTUA COOBITHIA B
CEepUHU UCTIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydyailHass ~ BEJIMYMHA,  paclpeleieHue
BEPOSITHOCTEN, TMarpaMMa pacIipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupeneIeHUO UilM ¢ IIOMOILBIO THArPAMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0KUJAAHUS; IPUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTh
MaTEeMaTUYECKOE OKUAAHUE [0 JTAHHOMY PaCIpeleIICHUIO.

HNmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmMeTh npencraBiieHue 0 HOPMaJIIbHOM PaCIIpeICIICHUU.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsI
pecypchl
[IpencraBneHue JaHHBIX U ONKCATENIbHAS 4 bubnuoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTBITHI U CiTy4aiiHble COOBITHS,
OIIBITHI C PABHOBO3MOKHBIMH 3 1 bubmorexa [JOK
P https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOATHOCTEM https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSITHOCTB, IEPEBO
CIIY9aifHOTO OIIBITa, (hOpMYyITa MOTHON 6 bubmorexa HOK
v » QOPMY . https://m.edso00.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
6] 0 4
FICMEHTBI KOMDHHATOPHIH https://m.edsoo.ru/e0b7b0f1
Cepun 1ocae10BaTeIbHBIX HCITBITAHUN 3 1 bubmorexa [JOK
p A https://m.edsoo.ru/e0b7b0f1
CnyyaliHble BEIMYMHBI U pacpeIeIICHUS 6 bubmorera [JOK
yi pactipen https://m.edsoo.ru/e0b7b0f1
. bubnmoreka [JOK
5 2
O00011IeHNE U CUCTEMATU3ALIHS 3HAHUN httos://m.edsoo.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2
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https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jejioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 MaremaTH4ecKO€e OKHUIAHUE CIYyYalHON 4 bubnnoreka HOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jucniepcrs U CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3aKoH GostbLmX ncen 3 1 https://m.edsoo.ru/5fbc5dcl
HenpepsiBHbIE ciyyaliHbIE BETMYUHbI bubnuorexa [JOK
4 2
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
H 2 1
> OPMBIILHOE PacTipeReieii https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 06061IeHNE 1 bubnnorexka [JOK
6 . 19 2
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
1 [IpencraBnenue qaHHbBIX C 1 bu6nunorexa LIOK
MTOMOIIBIO TaOJIUI] ¥ TUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeruyeckoe,
MearaHa, HauoosbIlee U
2 HaWMEHBIIICE 3HAUCHUS, pa3Max 1 bubmmorexa [JOK
P ’ https://m.edso0.ru/dd00738d
TUCTICPCHSl, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MearaHa, HaubosbIlee U
3 HauMEHBIIICe 3HAUCHUS, pa3Max 1 brbmmorexa [JOK
P ’ https://m.eds00.ru/98645f6c
TUCTICPCHS, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeruueckoe,
MeauaHa, HanOoJIpIIee U
4 HAaMMEHBIIIEE 3HAYCHHUS, pa3Max 1 bubmmorexa [TOK
P ’ https://m.eds00.ru/7¢9033a8
JTUCTICPCHS, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OMBITHI) U CITy4aiiHbIE COOBITUS 1 bubmmorexa LIOK
e ] https://m.eds00.ru/347c1b78
DnemeHTapHbIe COOBITUSI (MCXObI)
6 BeposiTHOCTB ci1y4aiiHOrO COOBITHSI. 1 bu6muoreka [IOK

BeposiTHOCTH cOOBITHI B OTIBITAX C

https://m.edso0.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

PaBHOBO3MOKHBIMU
OJIEMCHTApHBIMHU COOBITUSMH

BeposiTHOCTB cirydaliHOTO COOBITHSI.

bub6nmoreka [IOK

! [TpakTruyeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSAMMU:

3 nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu HaJ COOBITHSMHU:

9 nepecevcHue, 00beTMHCHHE bubnunoreka LIOK
COOBITUH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITus. Jlmarpammel Diinepa

10 dopmyra cloKeHUs: BEpOATHOCTEH bubmorexa HOK

https://m.edso00.ru/3057365d
YcnoBHas BEpOATHOCTb.
11 YMHO)eHue BeposiTHOCTEN. [lepeBo bubmorexa LOK
N https://m.edso0.ru/9a408d25
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCTD.
12 YMHoO)eHue BeposTHOCTEN. [lepeBo bubmorexa LOK
. https://m.edsoo.ru/b1e76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOXkeHUEe BeposiTHOCTEH. [lepeBo bubmorexa LOK
. https://m.edsoo.ru/47fb6b11
CITy4aifHOTO IKCIIEPUMEHTA

14 ®opMyIa MOJHON BEPOATHOCTH bubmmorexa LIOK

https://m.edso0.ru/15941bec

15 ®dopmyra MoIHONH BEPOATHOCTH Bubmmorexa [IOK

https://m.edsoo.ru/a9ec13c8

16 dopMyIia MOJHON BEPOATHOCTH. bu6muoreka [JOK

15



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

HeszaBucumele coObITHS

https://m.edsoo.ru/e3dd5ac9

bubnmnoreka HOK
17 Kontpombnas pabora https://m.edsof)l. ru/29dc6eh9
18 KomOunaTopHoe mpaBuio bubnuoreka [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnoreka HOK
19 [TepecranoBku U akTopHUan https://m.edsoé.I ru/d58ce6d1
. bubnnorexa [JOK
20 Hueno coterarit https://m.edsoc%.l ru/7904dfb0
21 Tpeyronsnuk Ilackans. @opmyna bubnuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22 Hesusmcummme nemutanin, Copi biGiorera LOK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUHN 10
MIEepBOro ycrexa
93 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnmnoreka HOK
bepnymnm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAaHUI.
24 [IpakTuueckas pabota c bubmmnoreka HOK
HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJIAILL
. bubmuoreka [JOK
25 Caysaifias BETUIHHA https://m.edsoi.I ru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpenesneHus https://m.edso0.ru/6dc7{f39
97 CyMMa 1 Ipou3BeICHHE bubnmnorexa [JOK

CIIy4YailHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f
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https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f

28 CyMMa u nipou3BeieHHE 1 bubnmoreka [JOK
CIIy4aiHBIX BEJIMYHH https://m.edso0.ru/c2757cc3
II e acIpeIcIeHu, B TO
29 ace reoverpmaceroen ) BuGmorera L1OK
p https://m.eds00.ru/91e08061
OMHOMHAJIBHOE
IIpumepsl pactipeieIeHUNA, B TOM
30 qlfcne 1f)eonI/[)eT I/II)‘ISCKoe H 1 bubmmorexa HOK
p https://m.edsoo.ru/5afff05f
OMHOMHAJIBHOE
31 IToBTOpEeHME, 0000IIEHNE U 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, 0600IIEHNE 1 Bbu6motreka [JOK
32 N 1
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/e01a3dc4
bubnuoreka [{OK
n 1
33 TOTOBA} KOHTPOJILHAA padoTa https://m.edsoo.ru/a985ae79
[ToBTOpenue, 0600IIEHNE U bu6nmorexa LIOK
34 N 1
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/1ddca5e0
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[ToBTOpeHnue, 06001ICHNE,
cHUcTeMaTU3alurs 3HaHH.
. bubmuorexa [JOK
1 CrnyyaliHble ONBITHI U BEPOSATHOCTH 1
. . https://m.edso00.ru/430d330a
CIIy4aiiHbIX coObITHI. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpenue, 06001ICHNE,
cHucTeMaTU3alurs 3HaHH.
. bubnuorexa [JOK
2 CrnyyaliHble ONBITHI U BEPOSATHOCTH 1
. . https://m.edsoo.ru/a573a292
CIIy4aifHbIX coObITHI. Cepun
HE3aBUCUMBIX UCTIBITAHUN
[ToBTOpenue, o6odIIEHKE,
cHUCTeMaTU3alrs 3HaHH.
. bubnuoteka [JOK
3 Ciy4aifHbie OTIBITHI U BEPOSITHOCTH 1
. . https://m.edso00.ru/07a5e861
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpenue, o6odIIEHKE,
CcHUCTeMaTU3alus 3HaHH.
. bubnuorexa [JOK
4 City4aifHbI€ OTIIBITHI U BEPOSITHOCTH 1
. . https://m.edso00.ru/32bc29bf
ciy4yaitHbIX coObiTuid. Cepun
HE3aBUCUMBIX UCTIBITAHUMN
[Ipumeps! MpUMEHEHNs
bu6mmoreka [JOK
5 MaTEMAaTHYECKOTO OXKUIAHUS 1

(cTpaxoBaHue, J0TEpES)

https://m.edsoo.ru/ea27084d
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https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MareMaTudeckoe OKHNJaHHUC CYMMBbI

bubmuoreka [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/Oadefe9e
Marematuueckoe oKuaaHue
7 T€OMETPUUECKOTr0 U bubmorexa LHOK
p . https://m.edso0.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaTteMaTuyecKkoe OKUIaHUE
8 reOMETPUYECKOro U bubmorexa [JOK
p . https://m.edsoo0.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Jucnepcus u craniapTHoe bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
10 Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMUAIBHOIO PaCIpeAEICHUS https://m.edsoo.ru/4b5a495e
[TpakTnueckas pabora ¢
12 anoanBaHHel?w 3JIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/a53cd884
Ta0IHIT
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHBIif METO] UCCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO] ICCIIETIOBAHUIMA https://m.edsoo.ru/cf23b369
[IpakTudeckas pabora c
15 HCTIOJIb30BAHUEM DJIEKTPOHHBIX bubmorexa HOK
P https://m.edsoo.ru/6c1d11a6
Ta0IHIT
bu6mmorexa [IOK
16 4
TOrOBsl KOKTPOIIbHAA PadoTa https://m.edso00.ru/7e379f8f
17 IIpuMeps! HENpepBIBHBIX bubnnorexa [JOK

CIy4alHbIX BeJIMUUH. OyHKIUA

https://m.edsoo.ru/9f5b423d
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MJIOTHOCTH Paclpe/ieICHUsI.
PaBHOMEpHOE pacnpeieieHle u ero
CBOMCTBA

[Ipumepsl HEMPEPHIBHBIX
CIIyYaHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PacIIpeneIcHus bubmorexa LHOK
pactip ' https://m.edso0.ru/b1c2712e
PaBHOMEpHOE pacnpe/ieiecHHe U ero
CBOMCTBa
3amauun, TpUBOISIINE K
HOPMAJIBHOMY PaCIpECIICHHUIO. bubnnorexa [HOK
19 .
DyHKIMSA INIOTHOCTH U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOT'O PaclpeIeIcHUs
[IpakTuyeckas pabora c
20 HCITOJIF30BAHUEM DJIEKTPOHHBIX bubmmorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
Ta0IUIL
[ToBTOpenwue, 060061IIeHUE U
21 cUcTeMAaTu3aIusg 3HaHUI bubmmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHas CTATUCTHKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTCI\/IIDaTI/IBaI_[I/I}I 3HAHUH bubmmorexa [TOK
' https://m.edsoo.ru/b699ad0c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenue, o6odIIeHNE U
93 cucreMaTtu3anus 3HaHui. OTbITHI C bubnmuotexa [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwme, 0600IIEHNE 1
N bubnuorexa [JOK
24 cucremarusanusa 3Hagnil. OIBITEL C

PaBHOBO3MOKHBIMHA

https://m.edsoo.ru/538fd7cf
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AJIEMEHTAPHBIMU COOBITUSIMU

25

[ToBTOpEHME, 0000IIICHUE 1
crucTeMaTu3alurs 3HaHH.
Brrunciienue BeposTHOCTEMN
COOBITHIA ¢ IPUMEHEHUEM POPMYIT U
rpaduuecKux METO0B
(xoopauHaTHAs NpsAMas, AepeBo,
nuarpamma Ditniepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

26

27

28

[ToBTOpenue, 0600IICHNE 1
cHUcTeMaTU3alurs 3HaHH.
Brrunciienue BepossTHOCTEM
COOBITHIA ¢ IpUMEHEeHUEM GopMyIT U
rpaduuecKux MEeTo0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpenue, o6obIIeHNE 1
CUCTeMaTH3aIlHsl 3HAaHHH.
Brraucnenue BepostHocTel
coOBITHI ¢ pUMeHeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 06001IeHNE 1
cucTeMaTH3alus 3HaHUi.
Brruncnenue BepostHocTel
cOOBITHI ¢ TpUMEHEHUEM GopMyIT U
rpauuecKux MeTo0B
(xoopauHaTHAas NpsAMas, IepeBo,
nuarpamma Jusepa)

bu6mmorexa [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [JOK
https://m.edsoo0.ru/5964f277

bubmuorexa [JOK
https://m.edsoo.ru/e71debe4
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[ToBTOpeHnue, 0600IICHNE 1
CHCTEMAaTH3aIlMs 3HAHUH.

bubmuoreka [JOK

29 CiyyaliHble BEJIMYMHBI U 1 https://m.edsoo.ru/00b2efb3
pacnpezeneHus
[ToBTOpeHue, 0600IICHNE 1
CHCTEeMaTH3aIMs 3HaHHMH. bubmuoreka [JOK

30 . 1
CiyyaliHble BEJIMYMHBI U https://m.edsoo.ru/lcc2df8f
pacnpezeneHus
[ToBTOpenue, 0600IICHNE 1

31 cHUcTeMaTU3alurs 3HaHH. 1 bubnuorexa [JOK
Marematnueckoe 0XKUIaHUE https://m.edsoo.ru/aeal298c
CIy4yallHO! BEJIUYHHBI
[ToBTOpeHue, 0600IICHNE 1

32 CHUCTEMAaTH3alIMs 3HAHUH. 1 bubmuorexa [JOK
MaremaTtnueckoe 0KUAaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJIMYHHBI

bu6mmoreka [JOK

33 Mrororast KoHTpoLHAs pabora ! https://m.eds00.ru/0fd6d597

34 [ToBTOpenue, o6obIIeHNE 1 1 bu6mmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.eds00.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBepPsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTarTa
6 Teopust BeposiTHOCTEN U CTAaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U AT PAMMBI
OnepupoBaTb MHOHATHSAMM: CpeAHEe apu(MeTHdecKoe, MeIuaHa,
6.2 HauOoupllee, HaMMEHBIIEE 3HAYEHHE, pa3Max MAacCHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMHU: CIY4YaWHbI 3KCHOEPUMEHT (OMBIT) U
clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
6.3 CIIy4aifHOTO  OMBITAa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMHU CITyYallHBIMH COOBITHSMHU, HaXOJUTh U CPaBHUBATh
BEPOSITHOCTH COOBITUI B M3YYEHHBIX CITyYailHBIX KCIIEPIMEHTaX
Haxomute u ¢dopMmynupoBaTth cOOBITHS: IepeceueHue U OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJOKHOE IAHHOMY COOBITHIO;
' MOJIb30BAaTbCA  JUarpaMmMamMu  OWinepa U QOpMYJIOH  CIOKEHHUS
BEPOSATHOCTEH MPU peLIeHUH 3a1a4
OnepupoBaTh MOHATUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMbIE
6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C IOMOMIBIO MpaBHJIa YMHOXKEHHS, C
MIOMOIIIBIO JiepeBa CIy4YaiHOTO OIbITa
6.6 [TpumMeHsATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS PU PEIICHUH 3a/1a4
OmnepupoBaTh NOHATUSAMU: UCIBITAHNUE, HE3aBUCUMBIE UCIIBITAHUS, CEPHUS
67 UCTBITAaHUH, yCIIeX U HeyAauya; HaXOAUTh BEPOATHOCTH COOBITHII B cepuu
' HE3aBUCHMBIX HCIBITAaHWHA IO MEPBOTO yCIeXa, HAXOIAWTh BEPOSTHOCTH
COOBITHH B cepuu UcnbITaHuil bepHysnu
68 OnepupoBaTh MOHATUSMHU: CllydailHas BeJIMYMHA, paclpeneieHue
' BEPOATHOCTEH, AUarpaMma pacipeesieHus
11 KIIACC
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Koxa

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM

NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbl CpeiHero o01ero 00pasoBanus
pe3yJbTarta
S) Teopus BeposiTHOCTEN M CTaTUCTHKA
5 1 CpaBHHMBaTh BEPOSTHOCTH 3HAUYEHMM CIIydailHOM BEIWYMHBI IO
' pacIpeiesieHUI0 WIH C IOMOILBIO AUarpaMm
OnepupoBarb NOHATHEM MaTEMaTUYECKOIO OXHUAAHUS, HPUBOJIUTH
5 IIpUMEpPbl  TOrO, Kak [PUMEHSETCS MaTeMaTU4YecKOoe  OXHUIaHUE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OKHUJAHUE 10
JTAHHOMY pacHpe/IelICHUIO
5.3 Nwmets nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmetsb npeacraBaeHne 0 HOpMaabHOM PACIPECICHUI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMeHT COAepPKAHUSA
Kon
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
[IpeacraBinenne nAaHHBIX C MOMOHIbIO Tabimuun ©  guarpamm. CpenHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOoJbIlee W HAWMEHBIIEE 3HAUCHHUS, pa3Max,
JUCIEepPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YailHble COOBITHs. JIeMEHTapHbBIE
coObITusa (ucxonbl). BeposiTHOCTh cimyuaiiHOro coObITHA. bin3ocTh 4YacTOTH U
6.2 BEPOATHOCTH cOObITUH. CilydaiiHble OIBITHl C PABHOBO3MOKHBIMU 3JI€EMEHTAPHBIMU
coObITUAMHU.  BeposiTHOCTM  CcOOBITUH B OMBITAaX €  PABHOBO3MOXKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuu Hax COOBITUSIMHU: TepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHBIE
' coObITHs. [Irarpammbl Ditnepa. @opMyiia ClIoKEHUS] BEpOITHOCTEH
6.4 VYcioBHas  BEpOSATHOCTh. YMHOXKEHUE BEpOSITHOCTEW. JlepeBo  ciiyyallHOro
' skcnepuMmenTa. dopmyna nosnHoi BeposTHOCTH. HezaBucuMble coOBITHS
65 KomOunatopHoe mnpaBwio ymHOXxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. ®opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltannsd. Cepusi HE3aBUCUMBIX HCIBITaHUM 710 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymmn
6.7 CrnydaiiHas BennunHa. Pacnipenenenue BeposTHOCTEN. J(narpamma pacnpeneneHusl.
' [Tpumeps! pactipesiesieHUi, B TOM YHCIIe TEOMETPUUECKOe U OMHOMHAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUS
5 Teopus BeposATHOCTEN U CTaTUCTHKA
YucrioBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTU4YECKOE OKHJAaHUE,
5.1 JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHue. [Ipumeprl mpuMeHeHUsT MaTeEMaTUYECKOTO

OXHaaHusi, B TOM YHCJIC B 3agadax H3 HOBCCI[HCBHOﬁ JKU3HHA. MaTteMaThdecKoe

26




OXHMJIaHWe OWHAPHOM CIIy4aiiHOM BENIMYMHBI. MaTeMaTHYECKOE OXKUJIAHHUE CYMMBI
CJIyT-Iaf/'IHLIX BeImunH. MaTeMaTH4yecKoe OKHNIAaHHUEC U JUCIICPCHUA TCOMCTPUUCCKOTO

1 OMHOMHUAJIBHOTO pacIipe/ieIeHH

5.2

5.3

3akoH OOJBIIMX YHUCENl M €ro posib B Hayke, Mpupoae U olmiectBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

IIpuMepsl  HeNpepbIBHBIX  CIy4alHBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOPMaIbHOMY pacnpeneneHuro. [lonsatue o

HOPMAaJIbHOM pacmpeieICHuU

27




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona
NMPoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a71ad;
yMeHue (GopMyJIMpoBaTh U ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, MNPU3HAK, [0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; MPUMEHSITHh HX; YMEHHE (OPMYINPOBATH
o0paTHOE€ M NPOTUBOIIOJIONKHOE YTBEP)KIEHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIb30BAaTh METOJl MaTeMAaTHUYeCKOM  MHIYKLIUU;
IPOBOJUTH JIOKa3aTeJbHbIE PACCYXKAECHUS IPU PELICHUU 3a]lad, OLIEHUBATh
JOTMYECKYI0  TMPaBWJIBHOCTh  PACCYXKAECHUH; yMEHHE  ONEepUpOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalluy HajJ MHOXECTBaMH,
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONUCAHUs
peasIbHBIX IPOLIECCOB UM SBJIEHUN U IPU PELICHUM 3a/ady, B TOM YHUCIE U3
IpYruX y4deOHBIX NPEAMETOB; YMEHHE OINEepUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, LUK, Tpad Ha IIIOCKOCTH; YMEHHE 3aJaBaTh WU
ONMMCHIBATh Tpadbl pa3IMYHBIMU CIOCOOaMU; HCMOIb30BaTh Ipadbl Npu
pEeILIeHNN 3a1a4

YMeHue omnepupoBaTh TOHATHUSAMHU: HATYPaIbHOE YHCIO, IEI0e YHUCIIO,
CTETICHb C IICNIBIM TI0Ka3aTelieM, KOPeHb HATYPaJbHOW CTEIEeHHU, CTCTICHD C
panrOHAJIBHBIM ITIOKa3aTCJICM, CTCIICHbL C ﬂeﬁCTBHTeHBHLIM II0Ka3aTciieEM,
norapuM dYHUCIIa, CHHYC, KOCHHYC M TaHTCHC IPOU3BOJHHOTO YHUCIIA,
OCTaTOK IO MOJYII0, PAlMOHANBFHOE YHCIO, HPPAIMOHAIBHOE YHCIO,
MHO’KECTBa HATypPAIbHBIX, IETbIX, PAIIMOHABHBIX, JEHCTBUTEIHHBIX YHCET;
YMEHHE WCIIOJNIb30BaTh TMPU3HAKH JIETMMOCTH, HAaUMEHBIINH OO0mui
JIenuTelh W HauMeHblllee oOlee KpaTHoe, anropuT™ EBknuga mpu
p€mICHUN 3a7a4; 3HAKOMCTBO C pPa3JIMYHBIMU IMO3UIMUOHHBIMHU CHCTEMaMU
CUHUCJICHUSA, YMCHUC BBIINIOJIHATE BBIYUCICHUC 3HAa4YECHUU U Hpeo6pa303aHI/I$[
BBIPOKEHHN CO CTENEHsIMH U Jjorapudmamu, npeoOpazoBaHus ApOOHO-
panroOHAIBHBIX BLIpa}KeHI/Iﬁ; YMCHUEC ONCprupoBaThH IIOHATUAMMU.
MOCJIEI0BATEIPHOCTh, apu(MeTHdecKass TMPOrpeccus, TeoMeTpUYecKas
mporpeccusi, OECKOHEYHO YOBIBAIOIAs TeOMETPUYECKas MPOTrpecCHs;
YMEHHE 3a/laBaTh TIOCIENIOBATEIILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPPEHTHBIX (HOpMyYJ; YMEHHE ONEpUPOBATh MOHATHUSMHU: KOMILJICKCHOE
YHucCJIo, COHpH)KéHHI:IQ KOMIUJICKCHBIC 4YHCJIa, MOAYJIb U AaprymMcHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3amUCH  KOMIUIGKCHBIX — YHCEIN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass u  anreOpamdeckas), yMeThb
NPOU3BOUTh apU(PMETHYECKHE IEHCTBHS C KOMIUIGKCHBIMH YHUCIIAMH,
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MPUBOAUTH MPUMEPHI MCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEepUpPOBATH
MNOHATUSMHU:  MaTpuma 2x2 u  3%3,  onpenenureslb  MaTpUIIbL,
reOMETPUYECKUIN CMBICI OMPEIETUTENS

YMeHue onepupoBarbh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENECHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHUE OLIEPUPOBATH ITOHATUIMMU:
TOKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPAaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaThb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IIPUMEHATh YPABHEHUsI, HEPABEHCTBA, UX CHCTEMBI
JUIA PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pa3iIHuHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKLHUH,
HEPUOJIMYHOCTh  (PYHKIMH, OrpaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEC 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHMS, acCUMITOTHI rpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOAHAS (YHKIWH, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTErpajl; YMEHHME HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIIUU
GyHKLIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMN; YMEHUE HCIOJIb30BaTh
NPOM3BOJIHYIO JUIsI MCCIelOoBaHUA (DYHKIMI, HAaXOQUTh HaumOONIbIINE U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BbEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTr0 MOJIEIMPOBAaHUs C MOMOIIbI0 U depeHInalIbHbIX
YPaBHEHUNU

YMeHue onepupoBaTh HNOHATUAMU: rpapuKk QyHKIMH, oOpaTHas QyHKUHMSA,
KOMIO3UIMSA (QYHKUMHA, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYHKIUS,
pauuoHanmbHass (YHKLHUSA, CTeNeHHas (YHKIHS, TPUTOHOMETPHUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUUYECKHE (QYHKIWHU, IOKa3aTelbHas U
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TIpauKH H3Yy4EHHBIX
(GyHKIUH, BBITOIHATH MpeoOpazoBaHust rpaduKoB (PYyHKIIHMA, UCIIONB30BaTh
rpaduKy UIS W3yYCHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPHU pPEIICHUH 3amad
U3 JIpYTUX y4eOHBIX NMPEIMETOBU 3aJad M3 peajbHON KU3HM; BbIPaKaTh
(dopMynaMu 3aBUCHMOCTH MEXJY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn QyHKUUH U1 pelleHus ypaBHEHMH, HEPaBEHCTB M 3ajlad C
napamMeTpamMi; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM
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YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, HA JBUXKEHHE, padoTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YIpaBICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbI 1O YCJIOBHMIO 3a/layd, HCCIENO0BAaTh IIOJYyYEHHOE pEIIECHUuE U
OLICHMBATh TPABAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peajibHblE CHUTYallMM Ha $S3bIKE MaTEeMaTHKH; COCTaBIIATh BBIPAKEHUS,
YpaBHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM C  HWCHOJb30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHne omnepupoBaTh MOHATHAMHU: CpeaHee apu(MeTHdecKoe, MeIHaHa,
HauOoJblllee U HaUMEHbIIEe 3HAUYECHMsS, pa3Max, JUCIEepPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHE W3BJEKaTb, WHTEPIPETUPOBATH
uHPOpPMALIKIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadmukax,
OTPaXKAIOILYI0 CBOMCTBA PEAIbHBIX NPOLIECCOB U SIBICHUN; MPEACTABIATH
MHPOpPMALMI0O C TOMOLIBIO TaObNMIl M  JAdarpamMM; HCCIel0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHCIE C IPUMEHEHHEM TIpadUuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJACTB; rpauyecKu HccIe0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIBIO IMarpaMM pacCeUBaHUs U JMHEHHON perpeccuu

YMeHue OInepupoBarb IOHATHSAMM: CIy4alHbIA OINBIT M  CIy4allHOE
COOBITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIOIb30BaHUEM TpapUUeCKUX METOJO0B; MPUMEHSIThH
bopMynbl CIIOXKEHHSIT M YMHOXXEHUS BEpOSTHOCTEH, (HOpMyny MOJHON
BEpOATHOCTH, Gopmyny bepHysiu, koMOuHATOpHBIE (QaKThl M (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEPUpPOBATH
MOHATUSIMH:  CIy4YailHasi BEJIWMYMHA, PpACIPENCIICHUE BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMJIAHUE, IUCIEPCHS M CTAaHIAPTHOE OTKIOHEHHUE
CIy4yallHOM  BENWYWHBI, (QYHKIHUM  paCTpENeNieHUs] W IUJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOIO U HOPMAJIBHOTO PACHPEACICHUN; YMEHUE
WCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACIICHUM Ul PELICHUs 3aad;
3HAKOMCTBO C TIOHATHSMH: 3aKOH OOINBIINX YHCEN, METOJbl BHIOOPOYHBIX
UCCJICIOBAHHI; YMEHUE TPUBOIUTH MPUMEPHI MIPOSBIECHUS 3aKOHA OOJBIINX
YuCel B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEPHUPOBATH
MOHATUSIMUA: COYETaHWE, IMEePEeCTaHOBKA, YHCJIO COYETAaHUM, YHUCIIO
MepecTaHoBOK; OWHOM HpIOTOHA; yMmMeHHE TPUMEHSATH KOMOWHATOPHBIC
(bakTel W pacCyXIEHHUs IS PEIICHHS 3aJad; OICHHUBATh BEPOSTHOCTH
peabHBIX  COOBITHIA, COCTaBJIATH  BEPOSITHOCTHYKO  MOJENb u
MHTEPIPETUPOBATH MTOJTYUYECHHBIN pe3yJIbTaT

YMeHne omnepupoBaTh ~ NOHATUSIMHU:  TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YyIJa, IUIOCKUI yroJ, JBYIpaHHbIN
YIoJ, TPEXTPAHHBIA YroJ, CKPEIIUBAIOLIMECS MPSAMBIE, MapajuIeIbHOCTh U
NEPIEHIUKYJIAPHOCTD NPSAMBIX M IUIOCKOCTEH, YrOa MEXAY MPSIMBIMU, YIOJ
MEXy NPAMOM M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE OT
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TOYKH OO0 INUIOCKOCTH, PACCTOAHHUC MCKAY MPSAMBIMH, PACCTOAHHUEC MCKIY
IINIOCKOCTAMHU, YMCEHHUC HCIIOJIB30BaTh IIpU PEIICHHHU 3aJad HN3YUYCHHBIC
(baKTBI N TCOPEMBI INIAHUMCTPHUU, YMCHHUC OLUCHHUBATH Pa3sMEpPhbI 00BEKTOB
OKpyXKamimero Mvpa, CTpOUTbh MATEMATHYCCKUC MOACINM C IIOMOIIBIO
rCOMETPHUICCKUX MOHATHH | BCJIIMYMH, peulaTb CBsJA3aHHBIC C HHUMHA
MPAKTUYCCKUC 3aJa4r

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapajuienenumnen, mnpusMma, Oupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYC, mmap, cdepa, miomane cdepsl, IUIOMAIL
MIOBEPXHOCTU MUPAMMJIbl, IMPU3MbI, KOHYyca, LMIUMHApA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, PU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHMs KOHyca U LMJIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHAPA, KOHYCa; yMEHHE CTPOUTh CEueHHUe
MHOTOTPaHHHMKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs], B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OIpeneaeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMETpUYecKuX (uryp, 0OOCHOBBIBATHUIIN
ONpoBepraTh HX; YMEHHE MPOBOJAUTH Kiaccupukanuwo Guryp 1o
pa3aMyYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JOMOJIHHUTEIbHBIC
MOCTPOCHUS
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YMeHue onepupoBaTrh MOHATUSAMHU: JBUKEHHE B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEPEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00UsI, NOJOOHBIE (UIYPB; YMEHUE
pacro3HaBaTh paBHbIE W MOA0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUUYECKHUE OTHOIIEHUS TPH
pelIeHNH 3aJa4y; HaXOJUTh T'€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YO,
I0MIa/1b, 00BEM) MPHU pPElIeHUN 3a7a4 U3 IPYruX y4eOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYHMHBI (JIMHA,
yroJ, IUIOMIa[b, O0BEM, MJIOMIAAb MOBEPXHOCTH), HCIOIB3Ysl H3y4EHHBIC
(I)OpMy.]'IBI N MCTOABI, B TOM 4YHCIIC: IJIOIIAaAb ITOBCPXHOCTH IHPAMHIEBI,
NpU3MBI, KOHYyCa, IWJIHWHIpa, IUlomanas chepbl; 00BEM  KyOa,
NpAMOYTOJIBHOI'O IHapajuiCCinuicaa, nupaMuabl, IMIpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSMU: TMPSMOYrOJibHAs CHUCTEMa KOOpPAMHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEHUEe BeKkTopa Mo 0Oaswucy,
CKaJsIpHOE TMPOM3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXay
BEKTOpPAMHM; YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
pEIIeHUs TEOMETPUUYECKUX 3a4a4 U 331a4 APYTUX YIeOHBIX IPEIMETOB
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YMeHue BeIOMpaTh MOAXOMSIINN METOM JIJIS PEIICHHs 3aJaui; TOHUMaHNe
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3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Koxa
1 Yucna u BBIYUCIIECHUSA
1.1 = HarypanbHble u nensle yncia. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panuonanenple  4yuciaa. OOBIKHOBEHHbIE U J€CATUYHbIE JpOOM, HPOLEHTHI,
OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajbHOM creneHd. JleWcTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb c nenbiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM NoKa3aTteneM. CBOHCTBa
' CTerneHu
15 CuHyc, KOCHMHYC U TaHIEHC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JlecsiTuuHble 1 HATYpaJIbHBIE JTOTAPU(PMBI
JelicTBuTenpHble ynciaa. ApupMeTHndeckue onepanuu c JeHCTBUTENbHBIMU YUCIAMH.
1.7  IlpubmmxEHHbIE BBIYUCIEHHS, NPaBUa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYMCIICHHUI
1.8  IlpeoGpazoBaHue BbIpaXXEHUI
1.9  KowmruiekcHble 9ncia
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1  llensie 1 qpoOHO-paIMOHATIEHBIC YPABHEHUS
2.2  HppaunoHanabHble YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4 Tloka3arenbHble U JorapupMuyeckre ypaBHEHUs
2.5  llemsie 1 TpoOHO-paIOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7 Tloka3arenbHbIe U JIorapu(pMUIecKre HepaBEHCTBA
2.8 Tpuronomerpuyeckue HEpaBeHCTBA
2.9  CucteMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB
2.10  YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTPpaMu
2.11 Martpuna cucteMbl TUHEHHBIX ypaBHEHUH. OnpenenuTesb MaTpHIIbI
3 DyHKINUK U TpaPUKH
31 OyHkus, crnocodbl 3amaHus QyHKuuu. [paduk Qyskinun. B3aumao oOparHbIe
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKUMU. [lepuognueckue GpyHKINHI
O6nactp ompeneraeHUss W MHOXKECTBO 3HaueHWid GyHkuuu. Hymum  yskmum.
3.2  IlpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.

MaxkcumMyMbl 1 MUHUMYMBI QyHKIUH. Haubosnblee 1 HauMeHbIee 3HaueHne QpyHKINH
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Ha IPOMEXYTKE

CrenenHas pyHKIMS C HaTypaJbHBIM U LieJbIM THoka3ateneM. EE cBoiicTBau rpaduxk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5  llokasarenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkIuid. CBoricTBa (PYHKITUH, HEPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEMH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0XKHBIX IPOIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1  IlpousBognas pynkuuu. [Ipou3BogHbIe 3IeMEHTAPHBIX (YHKINUN
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAaUMEHbBIIEro 3HadeHWs (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 = MHoxecTBO, onepaiuu HajJ MHOXKecTBaMH. [{uarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1  OmnucarenbHasi CTAaTUCTHKA
6.2  BeposTHOCTP
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha MJIOCKOCTH
7.2 | TlpsMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpAIICHUS
7.5  KoopauHaThl U BEKTOPbI
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