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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» 0a30BOT0O
ypoBHs 1151 oOy4daroruxcs 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHIAPTa CPEAHEro OOIIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, WU TPATUIMA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzamus nporpammbl 00ecriedrBaeT OBJIaIeHUE KIIOYEBBIMU KOMIETCHIIMSIMH,
COCTaBJISIIOLIMMH OCHOBY JJIi CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHusl,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOTO MW I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTHU O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYuebupili kKypc «BeposTHOCTh M cTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
IPOAOKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypOBHS
ocHOBHOW mikosbl. Kypc mpeaHaszHadeH st GOpMHpPOBAaHUA y OO0ydYarOIMIUXCS
CTaTUCTHUYECKOM KyJIbTYpbl W IIOHMMAHHUS POJM TEOPUM BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHs CIy4YalHbIX COOBITHI, BEITUYUH U
npoueccoB. Ilpu m3ydeHum kKypca obOoramarorcs NPEACTaBICHUS YYaIIUXCS O
METO/IaX UCCIEA0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepxaHne Kypca HanpaBJI€HO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX MPH
V3y4YEHUN Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEJICTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aMMOCBA3SX MEXAY HUMH HAa BOKHBIX IPUMEPAX, CHOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAKOLIETO MUPA.

B cooTBeTcTBUM ¢ YyKa3aHHbIMU LIEJISIMH B CTPYKType YydeOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKA» CPEIHEW IIKOJIBI Ha 0a30BOM YPOBHE BBIJAECICHBI
CIIEyIOIINEe OCHOBHBIE coJepKaTenbHble JIUHUM: «CiydailHble COOBITHS U
BEPOSITHOCTUY, «CllydaiiHble BEIMYUHBI U 3aKOH OOJBIINX YUCEID».

BaxHyro dYacth Kypca 3aHMMaeT M3yYEHHE TE€OMETPHUYECKOTO U
OMHOMHAJILHOTO  paclpeiesieHhd W 3HAaKOMCTBO C MX  HENpPEpPbIBHBIMU
AQHAJIOTaMH — TOKa3aTEJIbHBIM U HOPMAJIBHBIM PAaCIIPEICIICHUSIMM.

Conepsxanue muHUN «CiydaitHble COOBITHS K BEPOSITHOCTH CIIYKUT OCHOBOM
st (opMuUpOBaHUS TPEJACTABICHUN O paclpeiesieHUH BEPOSTHOCTEH MEXIy
3HAUYECHUSIMH CIIyYalHBIX BEJIMYMH, & TAaKXKE 3Ta JIMHUA HeoOXoauma Kak 0asza ams
U3yYeHHUs 3aKOHA OONBIINX Yncen — PyHIaMEHTaIbHOTO 3aKOHA, ICHCTBYIOIIETO B
IpUpoJie U OOIIECTBE M UMEIOLIETO MaTeMaTH4ecKyto ¢popManuzanuio. Cam 3aKOH



OOJBIIMX YHWCEN TpeasiaraeTcsi B O3HAKOMUTEIbHOW (OopMe C MUHHUMAIbHBIM
UCIIOJIb30BAaHUEM MaTEMaTUYECKOro (popmanusma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIIyYalHbIMHA  BEJIMYMHAMH,
AKICHTUPYIOT BHHMAaHUE IIKOJIbHUKOB HA ONHCAHUM M HW3YYECHUU CIIyYalHBIX
SIBJICHUM C TIOMOIIBIO HEMPEPHIBHBIX (QYHKIMNA. OCHOBHOE BHUMAHUE YACIACTCS
II0KA3aTEJIbHOMY W HOPMAJIBHOMY pAacCIIpeIeNICHUsIM, IPU 3TOM MPEANOIaracTcs
03HAKOMUTEIbHOE U3yUYeHUE MaTepualia 6e3 10Ka3aTeaIbCTB IPUMEHSIEMBbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha uzyudenue kypca « BeposiTHOCTh M CTaTUCTHKA) Ha 0a30BOM YPOBHE OTBOJUTCS
1 gac B HeJeNIO B TEYCHHUE KAXIOT0 rojia 00y4ueHus1, Bcero 68 y4eOHbIX 4acoB.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

[IpeacraBinenre AaHHBIX C MOMOINbIO Tabmui W auarpamMm. Cpennee
apupMeTHYecKoe, MearaHa, HauOoJblllee W HAWMEHbIIIEE 3HAYCHHUS, pa3Max,
JUCHEPCHS U CTAHIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTBI (ONBITHI) U CIy4YalHbIE COOBITUSA. DIEMEHTAPHbIE
coObITUs (Mcx0/bl). BeposTHOCTH cllydallHOTO COOBITHSA. BIHW30CTh 4YaCTOTHI U
BEPOSITHOCTU COOBITUI. CydaliHbIE OIBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTaAPHBIMU
coObITusIMU.  BeposiTHOCTM  COOBITUH B ONBITAX C  PaBHOBO3MOXKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMHU.

Onepanuu Haj COOBITUAMU: NepecedeHre, 00beAMHEHNE, TPOTUBOIIOIOKHBIC
coObrTust. J[marpammer Diinepa. @opMyina CIOKEHHSI BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. JlepeBO CiydailiHOTrO
skcniepuMenTa. @opmyiia mojaHoN BeposiTHOCTU. HezaBucuMble COOBITHS.

KomMOunaTopHoe npaBuio ymHOkeHHs. [lepectaHoBKkHM U ¢pakTopuan. Yucio
couetanuit. Tpeyronsuuk Ilackams. ®opmyna 6maoma HeroToHa.

bunapHbIi ciydaiiHbIil ONMBIT (MCIIBITAHKE), YCIIEX W Heyaaya. HezaBucumbie
ucneiTanus. Cepusi HE3aBUCUMBIX HCHOBITAaHUKA 10 mnepBoro ycrexa. Cepus
HE3aBUCHUMBIX UCTIBITAaHUN bepHyIu.

Cnyuaiinas BenmunHa. Pacnpenenenue  BepositHOcTed.  Jmarpamma
pacnipenenenud. [Ipumepsl pacnpenenceHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KIIACC

UucioBble  XapaKTEPUCTHKU  CIyYalHBIX  BEJIWYMH: MaTEeMaTHUYeCKOoe
OKHJIAaHWE, JUCIEepCUsi M CTaHJapTHOE OTKJIOHeHue. [IpuMepsl mnpuMeHEeHus
MaTeMaTU4YECKOr0 OXKUJAHWs, B TOM YHMCIE B 3aJayax M3 MOBCEIHEBHOU JKHU3HHU.
Marematrnyeckoe OXujaHue OWHApHOM CIydalHOW BENIMYMHBI. MareMaTtuueckoe
0’KHJIaHUE CYMMBI CIIy4YalHbIX BEIUYUH. MaTeMaTH4ecKoe OKUIAHUE U AUCTIEPCUS
reOMETPUUECKOT0 M OMHOMHAILHOTO PaCIpeICICHUA.

3akoH OOJBIIMX 4YHCEN W €ro poJib B Hayke, NpuUpoje U OOIlecTBe.
Br16opounbIii METOA HCCIIEIOBAaHUM.

[Ipumepbl HENpephIBHBIX CIyYalHBIX BeAWYUH. [loHSATHE O TMJIOTHOCTH
pacrnpeneneHus. 3a1aud, IPUBOJSIIME K HOPMAIbHOMY pactipeneneHuto. [lonsarue
0 HOPMAJIbHOM pacIpeIeICHUH.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHA ¥ HA3HAYCHUEM.

IIaTrpuoTn4yeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM IpaXJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETrO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, PEIICHUM, paCCYy ACHHI; BOCPUUMUYUBOCTHIO
K MAaT€MaTUUYECKHUM acCIlleKTaM pa3jInuyHbIX BUJOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 3/J0pOBOro M 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UIECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM I[EHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit npodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U



caM00Opa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4y MaTEMAaTUYECKON HAaIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-?)KOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIbHON
Cpenbl, OCO3HAaHHMEM TJIOOATBHOTO XapakTepa HSKOJOTMYECKUX Mpolsiem;
OpUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTHUYECKUX 3HAHWUU JIs PEIICHHUsS 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUU [T OKPYKAIOILIEH CPEbI.

LleHHOCTH HAYYHOIO NMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKd U  OOIIECTBEHHOM  MPAKTUKH, T[MOHHUMaHUEM
MaTeMaTU4eCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeNbHOCTH, JTAmNoB €&
pa3BUTUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOECKTHYIO M HCCIEIOBATENbCKYIO ACSTEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO TMpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsAMU, YHUBEPCATbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = noznasamenvmuvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBblie j1oruueckue aeiicTBUA:

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMaTHICCKUX
00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIy MOHATUIMH; (HOPMYIUPOBATH
ONpeAeNiCHUs]  TMOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanuy, OCHOBAaHUSA JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCHPHHHMATh, (OPMYIUPOBATH ¥  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTENbHbIE W OTpPULIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (haKTaxX, MAHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX;
npeajiaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;



e JleJaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOIUTH CaMOCTOSITENIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUN (MIpPsIMbIE U OT POTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh croco0 pemnieHUs ydyeOHOW 3ajauM (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hanboyiee MOAXOASAIMIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

* HCIOJI30BaTh BOMPOCHI KAK HCCIIEOBATEIHCKUN WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHAaBIMBaTh HCKOMOE M  JaHHoe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
0o0BbEeKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMH, TIPOIIECCAMHU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHNUH;

e TPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE TMpPOIECCa, a TaKkKe BBIABUTATh
IPEINOIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

e BBISBIATH AeUINTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha
BOTIPOC | TSI PEIICHUS 33]1a4H;

e BBIOMpaTh HMH(POpPMAIMIO U3  HMCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

e CTPYKTYpUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IUUHBIX PopMax,
WTIOCTPUPOBATh TpadUUueCcKH;

e OLICHUBATh Ha/IEKHOCTD uHbOpMaIuu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2) VuueepcanvHvie KOMMYHUKamueHvle Oelicmeus, 00ecnevusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (OPMYIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU
U LIEJISIMU OOLLEHUS; SICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U IIMCBMEHHBIX TEKCTAX, JaBaTh NOSCHEHUS M0 XOAYy PEIICHUSA
3aJja4¥, KOMMEHTUPOBAThH IOJIyUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOM TEMBI,
npo0IeMbl, perIaeMoi 3aJ1auu, BbICKa3bIBATh UACH, HAIIEJICHHBIE HA MIOUCK
pELIEHUs; CONOCTABIATH CBOM CYXKIECHMS C CYXACHUSIMHU JPYyIruX
YYaCTHUKOB JHayiora, OOHapYy>KMBAaTh Pa3iMuue U CXOJICTBO IMO3MIIMM; B
KOppEeKTHOU popMme hopMyIupoBaTh pa3HOTIACcHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
MCCIICJIOBAHMSI, IPOCKTA; CAMOCTOSITENIHO BRIOMPATh (JOpMAT BHICTYIUICHHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTAlM1 U OCOOCHHOCTEHN ayAUTOPUH.

CoTpyanun4ecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUIAYATbHON
paboThl MpU peHIeHUH Y4eOHBbIX 3aJay; NMPUHUMATH LENb COBMECTHOMN
JeSTeNIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI paboOT, JOroBapuBaThCs, OOCYXIaTh MpPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJMHUPOBATh CBOU JE€HUCTBHS C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MPOAYKT IO KPUTEPUSM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vuusepcanvrvie pecynamuesnule oeiicmaus, obecneuusaom hopmuposarue
CMBICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranusanus:

COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TIO3HABATEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JCHCTBUU U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIlecca U pe3yibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUU 3a4a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAUJECHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa AU U YCJIOBUSM, OOBSCHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJbTAaTOB JESATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI



10 KUIACC

Yurarh ¥ CTPOUTH TAOIUIBI U TUATPAMMBI.

OnepupoBatTh MOHATUSIMU: CpeIHEE apuPmeTnyeckoe, MeIana, HauooJbIee,
HaWMEHbIIIEE 3HAUCHHUE, pa3Max MacCHBA YUCIIOBBIX JJAHHbIX.

OnepupoBaTh MOHATUSMU: CIyYaHBIM SKCIEPUMEHT (ONBIT) U CIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIY4alHOTO OIIbITA;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYalHBIMHU COOBITHSIMHU,
HAaxXOJWTh W CPAaBHUBATh BEPOSTHOCTU COOBITUH B U3YUYCHHBIX CIyYalHBIX
AKCIIEPUMEHTAX.

Haxomaute 1 hopMyIHpoBaTh COOBITHS: IIEPECCUCHHUE H 00hEANHEHNUE TAHHBIX
cOoOBbITHH, COOBITHE, TPOTUBOIMOJIOKHOE JAaHHOMY COOBITHIO; TOJIb30BATHCS
auarpaMmMaMu Jusepa u GopMyJIoN CIIOKEHHUS BEPOSITHOCTEH MPU PEIICHUH 3a]1a4.

OnepupoBaTh MOHSITUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
HaXOJHUTh BEPOATHOCTH C MOMOIIBIO MpaBUia YMHOXKEHHUS, C MOMOIIBIO JepeBa
CIIy4alHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS MPU PEIICHUH 3a/ad.

OnepupoBaTh TOHSATUSIMHU: HCIBITAHUE, HE3ABUCUMBIC HCHBITAHUS, CEpUS
UCTIBITAHUM, YyCIEeX M Hey/Jaua, HaXOJUTh BEPOATHOCTH COOBITUH B Cepuu
HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO YCIIeXa; HAXOAUTh BEPOSITHOCTU COOBITHIA B
cepuu UcnbITaHui bepHyum.

OnepupoBaTh  MOHATUAMM:  CIy4ailHas ~ BEJIMYMHA,  paclpelescHue
BEpPOSITHOCTEH, TuarpaMMa pacrpe/ieeHus.

11 KIIACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAYEHUW  CIy4ailHOM  BEJIUYUHBI  TIO
pACIIPEICIICHUIO WJIH C IIOMOIIBIO THarpaMM.

OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO OKHUIAHUA; IPUBOIUTH MPUMEPHI,
KaK MPUMEHSETCI MAaTEMATUYECKOE OXKHUAAHWUE CIyYalHOW BEJIWYMHBI HAXOJWTh
MAaTEMaTHYECKOE OKHUIAHUE 110 TAHHOMY PaCIpEICIICHUIO.

HNmeTs mpeacTaBiaeHue 0 3aKOHE OOJIBIINX YUCE]T.

HNmers npencraBieHre 0 HOPMaJIbHOM PaCHPENCICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMmabl

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThbI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

[IpencraBnenve JaHHBIX U
oInucaTejabHas CTaTUCTHUKA

CrnyualiHbie OTIBITHI U
CIIy4aifHbIE COOBITHS,
OTIBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU
MCXO/IaMHU

Onepanuu Haj
COOBITUSIMH, CIIOJKCHUE
BEPOSATHOCTEN

VYcnoBHas BEpOATHOCTb,
JEPEBO CIIy4aHOIO
OTbITa, OPMYIIa OTHOMH
BEPOSATHOCTU U
HE3aBHUCUMOCTb COOBITUI

ONEMEHTHI
KOMOHWHATOPUKH

Cepuu mocienoBaTeIbHbIX
WCHOBITaHUH

Cry4aitHbie BEIMYUHBI U




pacrpeeaeHus

O06006111EHE U

cUCTeEMaTHU3anus 3HaHUU

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34




11 KITACC

Ne
/o

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(uu¢ppossbie)
o0pa3oBaTejibHbIE

pecypcsl

Maremarnueckoe
0’KMJIaHHUE CITy4YalHOU
BEJINYMHBI

Hucnepcus u
CTaH/IapTHOE
OTKJIOHEHHE
CIIy4ailHON BETMYMHBI

3aK0OH OOJIBIINX YUCET

HenpepriBHbIe
CIIy4aifHbIe BEJIMYMHBI
(pactipenencHus)

Hopmansnoe
pacnpenenceHus

IToBTOpEHME,
o0o01ieHue u
CUCTEMATHU3aLHS
3HaHUHN

18

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KUIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpOBEPSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero odmero 00pasoBaHus
pe3yJbTarTa
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 UuTath ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
OnepupoBaTh NOHATUAMU: CpelHee apudmeTnyeckoe, MeanaHa,
6.2 HauOosblllee, HauMEHbIEEe 3HAUYEHUE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIy4YailHBIH OKCIEPUMEHT (OMBIT) H
cilydaifHOe cOObITHE, IEeMEHTapHOe COObITHE (3JIEMEHTAPHBIN HMCXO/)
6.3 CIIy4allHOrO  OMbITa; HAaxXOAUThb BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOXHBIMH CITyYailHBIMH COOBITUSMU, HAXOJUTh U CPABHUBAThH
BEPOATHOCTH COOBITHI B U3yUEHHBIX CITyYalHBIX SKCIIEPUMEHTaX
Haxoautb u gopmMynupoBath COOBITUS: NEPECEUEHUE U O0ObETUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;
. MOJIB30BAThCA  AMarpamMmMamu  OJiiepa W (HOpPMYJIOH  CIOKEHUS
BEPOATHOCTEN IIPU PEIICHNUH 3a]a4
OnepupoBaTb MNOHATUSAMHU: YCIOBHAas BEPOSATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHS; HAXOAUTh BEPOSITHOCTH C MTOMOIIBIO MPAaBUIa YMHOXKEHUS, C
IIOMOUIBIO IE€PEBA CIIy4alHOTO OIIbITA
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXEHUS TIPH PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSMU: HCIBITAHUE, HE3aBUCHUMbIE HCIIBITAHUS,
6.7 cepusl UCIBITAaHUM, YCIIeX U HeyJlaua; HaXOAUTh BEPOSTHOCTU COOBITUI
' B CEpPUM HE3aBHCHMBIX HCIHBITAHUN /0 MEpPBOr0 Yyclexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHU#N beprynum
6. OnepupoBaTh TOHATUSAMU: CllydaiiHas BEIWYMHA, pACIpENCICHHUE

BEPOSATHOCTEH, AUarpaMma pacipeaesIeHusI




11 KIIACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepsieMoro iy
00pa3oBaTeILHON NPOrPaMMBbl CpelHero o01ero odpa3oBanus
pe3yjabTrarta
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTb BEPOATHOCTH 3HAUEHUH CIy4yallHOW BEJIWYMHBI 11O
' pacIpeneseHuIo WIK ¢ TOMOILBIO AMarpaMm
OnepupoBaTb MNOHITHEM MAaTEMAaTUYECKOTO OXUIAHUS, MPUBOIAUTH
59 IpUMEpPBl TOrO, Kak IPUMEHSETCS MaTEeMaTHYECKOE OKHUJaHHE
' CIIy4allHOM BEeJIMYMHBL, HAXOAWTh MaTEMaTHYECKOE OXKUAAHHUE IIO0
JTAHHOMY pacIpeeIeHUIO
53 HmeTs mpeacTaBiieHne 0 3aKOHE OOJIBIINX YHCENT
54 Nmetsb npeacraBiaeHue 0 HOpMaJIbHOM paclpeesIeHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC
IIpoBepsieMblii 3JIeMEHT COIePKAHUS
Kona
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBinenne nOaHHBIX C TMOMOINBI0 Tabmuin u  auarpamMMm. CpeaHee
6.1 apudMeThyeckoe, MearaHa, HauOoJIbIlIee W HAWUMEHBIIEE 3HAYCHUs, pa3Max,
TUCTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHHE YHCTIOBBIX HA0OPOB
CryJaifHble SKCIEPUMEHTHI (OMBITHI) W CiIy4alHbIE COOBITHS. DJEeMEHTapHBIC
coObITUsl (HMcxonbl). BeposTHOCTH citydaitHOro coObITHS. Bin30cTh 4acToThl U
6.2 BEPOSATHOCTH COOBITUI. CiTyualfHbIE ONBITHI C PABHOBO3MOXHBIMH dJIEMEHTAPHBIMH
coObITHsIMH. BeposTHOCTH  COOBITUH B ONBITAX C  PAaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU
63 Onepanuu HajJ COOBITUSMH: TIEpeceueHue, OOBEIUHEHUE, MPOTHUBOIOJIOKHBIC
. coObITus. narpammsl Diinepa. @opmyria ciokeHus: BEpOSATHOCTEN
64 VYciioBHast BEPOSITHOCTh. YMHOXKEHUE BEPOSTHOCTEW. JlepeBO CiydaillHOro
' skcniepuMmenTa. dopmysia mosiHOH BeposiTHocTH. HesaBucumpie coObITHS
65 Komb6unaropuoe mnpaBuino ymHoxeHus. llepectanoBku u ¢akropuan. Ywucino
. coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uaoma Herorona
bunapHblii ciy4aifHbIil ONBIT (MCHBITAHUE), ycmex W Heydada. HesaBucumeble
6.6 ucnibiTanusi. Cepusi HE3aBUCHUMBIX HCIBITAHUKW 70 TmepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymn
Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEM. Juarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpenesieHud, B TOM YHUCIE TE€OMETPUYECKOE U
OMHOMUAJILHOE
11 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS
5 Teopust BEpOATHOCTEH U CTATUCTHKA




5.1

YucaoBwie XapaKTCPUCTHUKHU CJ'Iy‘IElfIHBIX BCIIMYHMH: MAaTCMaTH4YCCKOC OXHUJaHHC,
AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHHUC. HpI/IMepLI MMPUMCHCHUA MaTCMAaTUYICCKOT' O
OXHAaHus, B TOM 4YHUCJIC B 3aJadyax U3 HOBCGI[HGBHOﬁ KU3HA. MaTteMaTHdecKoe
OXXHAaHUC 6PIHapHOI>'I cnyqaﬁHoﬁ BEJIUYMHBL. MaTeMaTuueCcKoe OXKUJAHUC CYMMBI
CJ'Iy‘I&fIHI:IX BeIUUMH. MaTemMaTHuecKoe OXHUIAHUC U JUCTIEPCUSA TCOMETPHUICCKOIO

¥ OMHOMHAJILHOTO PacIpeeIeHIH

52

3aKoH OOJBIIMX YKCEN U €ro poiib B HayKe, MpHUpojie U obmiecTBe. BriOopouHbIii

METOJI UCCIIENOBAHUM

53

IIpuMepel HENpPEpBIBHBIX  CIy4alHBIX BeIW4YUH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3aa4u, IPUBOIALINE K HOPMAJIbHOMY pacnpezenenuto. Ilonarue

0 HOPMAJILHOM pacIpee/ICHUN




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kox IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJabTaTaM OCBOEHMUSsI
NMpoBepPsieMOro  OCHOBHOIi 00pa30BaTeJIbHOI MPOrpaMMBbI CpeTHEro o00Iero
TpeOoOBaHUSs o0pa3zoBaHus

Brnagenue meromamu J10Ka3aTeiabCTB, AJITOPUTMaMH pEIICHUS 3aj1ad,
yMmeHue GOpMyIUpOBaTh M ONEPUPOBATH MOHITHSIMH: OIpeAeTeHHE,
akcuoma, TeopeMa, CIIeJICTBHE, CBOWCTBO, MpPH3HAK, J0Ka3aTeIbCTBO,
paBHOCHIBbHBIE (DOPMYITHPOBKU; TPUMEHSITh UX; YMEHUE (DOPMYITHPOBATH
oOpaTHOE W TMPOTHBOIIOJIOKHOE YTBEP)KIIEHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJIL30BaTh METOJ MaTeMAaTHYECKOW WHIYKIIHU;
MIPOBOJIMTH JI0KA3aTeIbHBIC PACCYKICHUS TIPU PEIICHUH 33]1a4, OIICHUBATh
1 JOTHYECKYI0 TPAaBHIBHOCTh  PACCY)KICHHI; yMEHHE ONepUpOBaTh
MOHSATUSIMH: MHOXECTBO, TIOMHOXKECTBO, OTIEpAIlMH HaJl MHOKECTBAMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA — ammapar — Juls
OTHMCAHUs PEaTbHBIX MPOIECCOB U SBICHUM U MPH PEUICHUH 33724, B TOM
YHCIIe U3 JPYTUX YUYEOHBIX MMPEIMETOB; YMEHHUE OTIEPUPOBATH TOHITHIMH:
rpad, cBs3HBIN rpad, AepeBo, UK, rpad Ha MITOCKOCTH; YMEHHUE 3a1aBaTh
¥ ONHUCHIBATH Tpadbl pa3InIHBIMU CIIOCOOAMU; UCITOJIB30BATh Tpadbl IPH
pelICHNH 3a1a4

YMeHue omnepupoBaTh MOHSATUSMHU: HATypalbHOE YHUCIO, LIET0€ YHCIIO,
CTCIICHBb C LCJIBIM ITOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
paluOHaJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTCHBHbIM II0Ka3aTcJIeEM,
norapuM umcna, CHHYC, KOCHHYC W TaHI'CHC MPOW3BOJIBHOIO YHCIIA,
OCTaTOK TI0 MOAYJIO, PalMOHAIBHOE YHCIO, WPPAlMOHAIBLHOE YHCIIO,
MHOXECTBa HATypaJbHBIX, IICIBIX, PAIMOHAIBHBIX, JACHCTBUTEIHHBIX
YKCes; yMEHUE UCTIOIh30BATh MPU3HAKH JISIMMOCTH, HAMMEHBIIIUN OO
JeTUTEeNb W HaWMEHbIIee O0Ilee KpaTHOe, airoput™m EBkimma mpu
pelleHnH 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMAMHU
CUUCJICHUA, YMCHUC BBITIOJIHATH BBIYHUCIICHUC 3HA4YCHUU U HpeO6p8.30BaHI/IH
BBIPQXXCHUI CO CTEMEHSAMH W JiorapupMamMu, Mpeodpa3oBaHUs IPOOHO-
panuoOHaJIbHBIX BI)Ipa)KCHI/If/'I; YMCHUEC ONCprupoOBaTh HNOHATUAMMU:
MIOCJIEIOBATEIBHOCTD, apU(PMeTHIecKass MpPOTpeccusi, TeoMeTpruIecKas
nporpeccusi, OSCKOHEYHO YOBIBAIOIIas TE€OMETPHYECKas IPOTPECCHS;
YMEHHE 3aJ1aBaTh IIOCIEJI0BATCIBHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATHUSIMH: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb U apryMeHT
KOMIUIGKCHOTO  4Yucia, (opMa  3amuCH  KOMIUICKCHBIX — YHCEIN
(reomeTpudeckasi, TPUTOHOMETpPUYECKass W anreOpandeckas); yMeThb

MPOU3BOAUTH apU(PMETHUECKUE NEUCTBHUS C KOMIUIEKCHBIMU YHCIIAMH;




IMPUBOAUTE MPUMCEPBI UCITOJIB30BAHUSA KOMIIJICKCHBIX YHCCII; OIICPHUPOBATH
NOHATHSAMHU:  MaTpuua 2x2 u  3X3, onpeneiauTeab  MaTpUIIbL,
TEeOMETPUUYECKUN CMBICI ONPEAeTUTENs

YMeHue ONCpHUPOBATH MOHATHUAMU: PALUOHAIBHBIC, HWPpPAlUOHAJIBHBIC,
NOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(PMHUUECKHE, TPUTOHOMETPUUECKUE
YpaBHCHHUA W HCPABCHCTBA, HWX CHUCTEMbI; YMCHUC OIICPpUPOBATH
HOHATUAMM: TOXKJECTBO, TOXIECTBEHHOE IIpeoOpa3oBaHUE, YpAaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEPaBEHCTBA M CHUCTEMbl C IIOMOIIBIO PA3IMYHBIX IPUEMOB; pPEILATH
YpaBHCHHUA, HCPABCHCTBA W CHCTCMbI C IAapaMCTpOM; IPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JJI PCIICHHUA MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U peanibHON KU3HU

YMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (YHKLUH,
HNEepUOIUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
¢byHKINH, SKCTpeMyM (YHKIMU, HauOoObllee U HauMEHbIIEe 3HAYCHHUS
(GYHKIMU HAa POMEXKYTKe, HelpepbIBHAA (DYHKIIHSI, aCUMIITOTHI rpaduka
¢GyHKIMHM, TIepBas ¥ BTOpast MPOW3BOAHAS (YHKIIMU, TEOMETPUICCKUN U
¢u3znyecKkuil CMbICI POU3BOJHON, IMepBooOpa3Has, OINpeaAeaEéHHbIN
UHTErpajl; YMEHHE HaXOJIUTh AaCUMIITOTHl Tpaduka (yHKIHMH; YMEHHE
BBIUUCIIATh  NPOM3BOJHBIE CYMMBI, IPOU3BEJIEHMs, YAaCTHOIO U
KOMIO3UIMKM (DYHKIMH, HaXOJUTh ypaBHEHHE KacaTelbHOM K Ipaduky
(GYHKLIMU; yMEHHME HaXOJIUTh IPOU3BOJAHBIE AJIEMEHTAPHbBIX (YHKLHUH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO JUISI HCCIEIOBAaHUS (PYHKUUH,
HAXOJIUTh HAWOOJIbIIME M HAWUMEHBIINE 3HAuYeHUs (DYHKIUH;, CTPOHUTH
rpaduKd MHOTOWJIECHOB C HCIOJB30BAHWEM arIapara MaTeMaTHYeCKOTO
aHalM3a; MPHUMEHSATh NPOM3BOJHYIO JUISI HAXOXKACHUS HAWITYUIIEero
pelieHusi B TPUKIAIHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHUYECKHX H
bu3nYecKuX 3aJa4ax; HaXOJUTh TUIOMIAAN U 00BEMBI GUTYP C MTOMOIIBIO
UHTErpana; MPUBOAUTH NPUMEPbl MAaTEMAaTUYECKOrO MOJEIUPOBAHMS C
noMoIbko AuddepeHnnanbHbIX YpaBHEHUH

YMeHnue onepupoBaTh NOHATUAMU: TpapuK GyHKIUU, 0OpaTHas QYHKIIHS,
KOMIO3UIMS (QYHKIMM, JUHEWHas (yHKUUS, KBagpaTuyHas (QYHKIIMS,
panMoHanbHas (QYHKLUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKUE
(GyHKLIMH, OOpaTHbIE TPUTOHOMETpUYECKHEe (DYHKIMM, MOKa3aTelabHas U
aorapupmuueckass (yHKIMH; YMEHHE CTPOMTh TpadUKU H3YYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpazoBaHuss  rpadukoB  (QyHKIMH,
UCIIOJIb30BaTh TpauKU Al U3yYEHUs] MPOIECCOB M 3aBUCHUMOCTEH, MpH
pelIeHny 3a1ad U3 JAPYTUX Y4eOHbIX NPEIMETOBM 3aiad W3 peanbHON
KU3HHM, BBIpAXaTh (OpMyJaMH 3aBUCUMOCTH MEXIY BEIMYHHAMH,
UCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUN Ui pelieHus ypaBHEHH,
HEpaBEHCTB M 3aJad C IMapamMeTpaMy; H300pa)xaTb Ha KOOPAMHATHOM
IUIOCKOCTH MHOKECTBA PEILICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a/JaYd Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JOJIM M YacTH, Ha JBH)KEHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 OOJIACTH yNPaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBISATh BBIPAKEHUS, YPABHEHUS, HEPAaBEHCTBA M MX
CUCTEMBI II0 YCIOBHUIO 3aJlayd, HCCIENOBATh IIOJYyYEHHOE pPELICHUE U
OLIGHUBATh IPABJIONOJAOOHOCT PE3yJIbTAaTOB; YMEHUE MOJAEIUPOBATH
peanbpHble CHUTyallUd Ha S3bIKE MAaTEMATHKH; COCTABIIATH BBIPAXKECHUS,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33]1a4H, UCCIEA0BAaTh
NOCTPOCHHBIE ~ MOJEJIM € HCIHOJb30BaHWEM  amnmapara  airedpsl,
WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: cpelHee apupMEeTHYecKoe, MeIuaHa,
HanOoJIbIlIee U HAUMEHbIIee 3HAUCHHs, pa3Max, JUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YHUCJIOBOrO HabOpa; YMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uH(OpMalMIo, IPEACTABIECHHYIO B Ta0IMIIAX, HA JUarpaMmax, rpapukax,
OTpakaroIllyl0 CBOMCTBA PEaJIbHBIX MPOLIECCOB U SBJICHUMN; MPEICTABIATD
uHbOpMAIIMI0O C TOMOIIBI0 TalOJAWIl M JAMarpaMM; HCCIeA0BaTh
CTaTHUCTUYECKUE JAaHHbIE, B TOM YHCIE C MpUMEHEHUEM TpadudyecKux
METO/IOB U 3JIEKTPOHHBIX CPEACTB; rpa)uuecKy UCCIIe0BaTh COBMECTHBIE
HaOJII0/IEHUS C TOMOILBIO JMarpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh MOHATHUSIMH: CIIyYalHbIA ONBIT M ClIy4yallHOE
coObITHE, BEPOSITHOCTh CIYy4alHOrO COOBITHS; yMEHHE BBIYUCIIATH
BEPOATHOCTh C HCIOJB30BaHWEM TpadUyecKuX METOJIOB; MPUMEHATH
(bOpMyIbI CIOXKEHUS W yYMHOXEHHS BEpPOSTHOCTEH, (HopMyiny MOTHOU
BeposATHOCTH, (hopmyiy beprHymnnu, komOuHaTOpHBIE (HAKTHI U POPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepHpOBATH
NOHATUSAMHU: CIydaliHas BEJIMYWHA, paCIpEACIICHHE BEpPOSTHOCTEM,
MaTEeMaTU4eCKoe OXKHJIaHHWE, TUCIIEPCUsI W CTaHAAPTHOE OTKJIOHEHHE
CIIy4alHOM  BeJIMYMHBI, (QYHKIMHU paclpelesieHuss U  IJIOTHOCTH
PaBHOMEPHOT0, TOKA3aTeILHOTO U HOPMAIBHOTO paclpeeNieH!il; yMeHue
UCIIOJIb30BaTh CBOMCTBA U3YUEHHBIX pacHpeeIeHui UIsl peleH s 3a1a4;
3HAKOMCTBO C MOHATHIMH: 3aKOH OOJBIIMX YKCEN, METObI BEHIOOPOUHBIX
UCCJIEIOBAHUI; yMEHUE TMPUBOAUTH MPUMEPHl TMPOSBICHUS 3aKOHA
60JILH_II/IX qucesl B MPUPOIHBIX H O6IJ.I€CTB€HHBIX SABJICHUAX, YMCHHC
OTEepUPOBATH MOHATUSMU: COUETAHUE, TIEPECTAHOBKA, YHCIO COUYECTAHMM,
YUCIIO  NEPEeCcCTaHOBOK; OuHOM  HbroTOHa; yMeHue  MPUMEHSTH
KOMOWHATOpHBIE (hAaKThl U PACCYXKACHUS I PEIICHHs 3a7a4; OIEHUBAThH
BEPOATHOCTH PEANbHBIX COOBITUH; COCTaBIATh BEPOSITHOCTHYIO MOJIEb U
MHTEPIPETUPOBATH NMOIYYSHHBIN pe3yibTatT

YMenue ONneprupoBaTh IIOHATUAMMU: TOYKa, npsamasd, IIJTIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YIJIa, INIOCKUHI YTOJI, ABYTPAHHBIN
yroJi, TPEXTPaHHbIN YToJl, CKPEIIMBAIOMIMECS TPSAMbIE, MapaJLICIbHOCTh U
NEPIECHIUKYJIAPHOCT MPSMBIX M IUIOCKOCTEH, YTOJl MEXIy NPSMBIMH,
yroJI MEXIYy MpsAMOM M IUIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMM,




PaCCTOAHNE OT TOYKH OO0 INNIOCKOCTH, PACCTOAHHUEC MCKAY IPSAMBIMU,
PACCTOAHNEC MCKAY INIOCKOCTAMH, YMCHUC HCIIOJIB30BATh IIPpHU PCIICHUN
3a1a4 U3y4YCHHBIC (baKTBI U TCOPEMbI IUIAHUMCTPHUHU, YMCHHE OLICHHUBATH
pasMEpPhbI 00BEKTOB OKpyKaromero mupa, CTpOUTb MATCMATHYCCKUC
MOACIN C IOMOHIBIO TC€COMCTPHUYCCKUX MOHATUN H BCJIMYHH, PpCUIATb
CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aav4n
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YMeHne omnepupoBaTh MOHATHSAMHU: TUIOMAML (UTYPBI, 00bEM (UTYDHI,
MHOTOTPaHHHK, TPaBUIbHBI MHOTOIPAaHHHK, CEYEHHUE MHOTOIPaHHHKA,
Ky0, Tapajienenunen, npudMa, nupamuaa, (Gurypa U MOBEPXHOCTH
BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miomanb chepsl, MIOManb
HOBEPXHOCTU MUPAaMUJbI, TPU3MBI, KOHyca, LWIMHApPA, 00bEM KyoOa,
MMpAMOYTOJIBHOI'O IMapajuiejicnvieaa, HnHUpaMHuIbl, MIPWU3Mbl, NOUJIWHIpPA,
KOHyca, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHHUs KOHycCa W LWIMHIPA,
napajjiellbHble OCH WJIM OCHOBAaHHWIO, CEUeHHE IIapa, IUIOCKOCTh,
Kacaromasicss cepbl, NWIMHAPA, KOHyCa; YMEHHE CTPOUTHh CCUCHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKH, (PUTYpHI M MMOBEPXHOCTH
BPAIICHHS, UX CCUCHHSI, B TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOICTBA F€OMETPHUECKUX (PUTYpP, CAMOCTOSITENHHO
dbopMynHUpoOBaTh ONMpeAeNeHUs U3y4aeMblX (DUTYp, BBIABUTATH TUIIOTE3BI
O CBOWCTBaX M NpPU3HAKAX T'€OMETPHUECKUX (UTYp, 0OOCHOBBIBATHUIN
OmpoBepraTh HX; YMEHHE NPOBOIUTH Kiaccuukanuioo ¢Guryp 1o
Pas3siIMiUHbBIM IIPpHU3HAKaM, BBIIIOJIHATH HGO6XOI[I/IMI>IG JOITIOJIHUTCIIbHBIC
TIOCTPOCHHS
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YMeHue onepupoBaTh MOHATUSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napaieNbHbId ePeHoC, CUMMETPHUS Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHUe MOM00Ms, TOM00HBIE (UTYPBI, yMEHHE
pacro3HaBaTh paBHbBIE W MOJO0HBIE (UTYpPBHI, B TOM YHCIIE€ B TPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; HCIIOJIE30BaTh TEOMETPHUECKUE OTHOIICHUS TTPH
pelleHNH 3a/1a4; HAXOAUTh IeOMETPUYECKHE BEJIMYMHBI (AJIUHA, YTol,
IUI0IAAb, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYT'UX y4EOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHE BETUYMHBI
(nMHa, yroi, IUIOMAAb, OOBEM, IUIONIAJb MOBEPXHOCTH), HCHOIb3Ys
U3yueHHbIE (POPMYJIBI U METOJbI, B TOM YHCIIE: IUIOMAb MOBEPXHOCTH
NUpaMUJIbI, TIPU3MBI, KOHYCa, IIIUHIPA, IJI0Maas chepbl; 00bEM KyOa,
NPSMOYTOJIBHOTO TapajuIeJIeNuIeia, MHPAMHIbL, TPU3MBI, IIWIMHApPA,
KOHYca, Il1apa; yMEHUE HaXOJAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSAMHU: MPSMOYTOJIbHAS CHCTEMa KOOpIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIIO, Pa3JIOKEHHE BEKTOpa Mo Oaswmcy,
CKaJISIpHOE TPOW3BEJCHHE, BEKTOPHOE TMPOM3BEACHUE, YIOJd MEXIY
BEKTOPAMH;, YMCHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPIAWHATHBIA METOJ
JUISL peLIeHHs TeOMETPUYECKHX 3a/1a4 U 3314 IPYTUuX y4eOHBIX MTPeIMETOB
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YMeHue BLI6I/IpaTB HO[[XOI[SIIJ_[I/If/’I MCTO JJId pCUICHUA 3aa4U; IOHNUMAaHUC




3HAYMMOCTH MaTeMaTUKH B HW3YYEHUU TPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBICHUI; yYMEHHUE pACIO3HABaTh IPOSIBICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, YMEHHE PUBOJUTH IPUMEPHI MATEMATHUYECKUX
OTKPBITUNA POCCUICKON U MUPOBOM MAaTeMaTUYECKOW HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kon
1 Yucna v BIYUCICHUS
1.1 | HarypanpHsle u nenble uncina. IlpusHaku 1eIMMOCTH LENBIX YUCEN
12 Pannonaneupie  umcna. OOBIKHOBEHHBIE M JECATHYHbIE JIpOOH, MPOLIEHTHI,
OecKOHEUYHbIE IEPUOANUECKHE IPOoH
13 Apudmernueckuii KopeHb HaTypajdbHOH creneHu. [leiicTBusa ¢ apudmeTnyeckuMu
’ KOPHSIMHU HAaTypaJbHOU CTEIIEHU
L4 Crenens ¢ nensiM nokazarteseM. CTENEHb C pallMOHAJIBHBIM MoKazareneMm. CBoiCTBa
’ CTereHu
L5 CuHyCc, KOCHMHYC ¥ TaHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHUCIIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecaTHUHBIC U HATYpaJIbHBIE JIOTAPU(DMBI
JleiicTBuTenpHbIe yKicna. ApudMeTHueckie onepalnu ¢ JeHCTBUTEIbHBIMUI YUCIaMU.
1.7 | TlpubnuxEHHBIC BEIUMCICHHUS, TTPABUIIa OKPYTJICHHUS, IPUKHIKA U OIICHKA pe3ysbTaTa
BBIYMCIICHUI
1.8 | IIpeobpazoBanHue BhIpaKeHUH
1.9 | KowmmiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-paIIOHANIEHBIE YPAaBHEHUS
2.2 | HppauuoHalbHbl€ YpaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHHUS
2.4 | Tloka3arenabHbIC U JJOTapU(DMHIECCKUE YPABHEHUS
2.5 | Uenbie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 | HppauuoHanbHble HEpAaBEHCTBA
2.7 | Tloka3zaTenbHbIC U JOrapu(PMHUIECKUE HEPABEHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | Cucrtembl ¥ COBOKYITHOCTU YpaBHEHUIN 1 HEPABEHCTB
2.10 | VYpaBHeHus, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuua cuctembl JMHEWHBIX ypaBHeHUH. OnpeaenuTesb MaTPUILIbI
3 @OyHKIUHN U TpapUKU
31 Oynkusa, crnocodbl 3amanus GyHkuua. ['paduk ¢GyHknuu. B3zanmHO 00paTHBIE
’ ¢bynkuuu. YérHele u Heu€THbIe QyHKIMH. [leproanueckue GyHKIUN
OO6nacte ompeneneHUss W MHOXECTBO 3HaYeHMH QyHkuuu. Hymm ¢yHkuum.
3.2 | IlpoMexyTKu  3HAKOMOCTOSIHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.

Makcumymbl U1 MUHUMYMBbl GyHKIUH. HauGomnpliee M HauMeHblIee 3HAUYCHUE




(GyHKIMU Ha IPOMEKYTKE

CrenenHas (GyHKIMS C HATypaJbHBIM M LI€JIbIM MoKa3aTeneM. EE cBoiicTBau rpadux.

33 . .
CaoiicTBa U rpad UK KOpHS n-0i CTETICHU
3.4 | Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKu
3.5 | Iloka3arenbHas u norapupmuydeckas GyHKINUU, UX CBOMCTBA U rpaduku
16 Toukwu pa3psiBa. ACUMITOTHI rpadukoB GhyHKIMH. CBOHCTBA QYHKIIUN, HETIPEPHIBHBIX
' Ha OTPE3Ke
3.7 | TlocnenoBaTenbHOCTH, CHOCOOBI 3aJaHMsI TOCJIEI0BATEIbHOCTEN
3.8 | Apudmerndeckas u reoMmeTprueckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hauana maTtemaTndeckoro aHaiansa
4.1 [IpousBonnas ¢pyakiuu. [Ipou3BoIHbBIE STEMEHTAPHBIX (PYHKITHIA
[IpumeHeHne mPOU3BOJHOM K MCCIEJOBAHUIO (QYHKIMH Ha MOHOTOHHOCTH U
4.2 | okctpemyMmbl. HaxoxkneHne HamOONbIIEr0 U HaWMEHBIIET0 3HAYeHHUS (YHKIMHM Ha
OTpe3Ke
4.3 | IlepBooOpa3Has. MHrerpan
5 MHoKecTBa U JIOTHKa
5.1 MHoOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KombOunaropuka
7 I'eometrpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 | llpsiMble U MIIOCKOCTH B TPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tena v NOBEpXHOCTH BpaIlICHUS
7.5 | KoopauHAaThl U BEKTOPHI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Maremarunka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Havana MmaTematudeckoro ananu3sa, 10-11 kmaccel/ Anmumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u ap., AKIMOHEpHOE 00I1IECTBO

«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1) "MatemaTuka. Y HUBEpCaIbHBII MHOTOYPOBHEBBIN COOpPHUK 3a/1a4 7-9
ki1.", [Ipocsemenue. 2020-2022. ISBN:978-5-09-075041-7. ABTOpbI:
Bricornkuii U.P., 1.B. fmenko.

2) IO.H. Trwopun, A.A. Makapos, 1U.P. Beicouxuii, 11.B. Smenko. YueOnoe
nocobue "Teopus BeposaTHocTer u cratuctuka". MIIHMO. 2008 ro.

3) FO.H. Tropun, A.A. Maxkapos, 1.P. Beicotkuii, 1.B. Smenko.

DkcnepuMeHTabHOoe yueoHoe mocobue st 10-11 k. "Teopust BeposTHOCTEN

u cratuctuka". MITHMO. 2014 rox.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET
1) https://m.edsoo.ru/863ec324

2) https://ptlab.mccme.ru/vertical
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