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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st oOydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUA.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTATUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH miis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJBbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3yYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX U B3aUMOCBS35X MEKy HUMHU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAFOIIETO MUPA.

B cooTBeTrcTBMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE cojep)KarenbHble JUHUU: «CiydailHbie COOBITHUS W
BEPOSTHOCTIY, «CydailHble BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHUE TE€OMETPUYECKOTO U
OMHOMMAIIEHOTO PACIIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTaAMH —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUU «CaydaifHble COOBITHS U BEPOSITHOCTHY CIY>KUT OCHOBOM
11 GOpPMUPOBAHUS TIPEJCTABICHUN O pPAaCOpeaeICHUH BEPOSITHOCTEH MEXTY
3HAYCHUSIMU CIIy4alHBbIX BEJIMYMH, a TaK)Ke dTa JUHUA HeoOXoauma Kak Oaza I
W3YYCHUS 3aKOHA OOJBITUX YKCeN — (PyHIaMEHTaIbLHOTO 3aK0HA, IEHUCTBYIOIIETO B
pUPOIE U OOIIECTBE U UMEIOIIET0 MaTeMaTH4YecKyto Gopmanuzamnuio. Cam 3aK0H



OONBIIMX YWCEN TpemiaracTcss B O3HAKOMUTENBHOW (opMe ¢ MUHUMAIHHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMaliu3Ma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
AKIICHTUPYIOT BHUMAHHE IIKOJBHUKOB HA ONHCAHUUM W HW3YYCHHH CIIy4YalHbBIX
SBJICHMI C MOMOIIBbIO HENMpepbIBHBIX (PyHKIMH. OCHOBHOE BHUMaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY paCIpeleeHUsIM, MPU ATOM MPEANoaracTcs
O3HAKOMHTENHFHOE U3yUeHHE MaTepuana 6e3 JoKa3aTeNbCTB MPUMEHIEMBIX (DaKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3ydenne yaeOHOro Kypca « BeposSTHOCTh U CTAaTUCTHKA» HA yTITyOJIeHHOM
ypoBHe oTBoauTcsa B 10 knacce — 34 vaca (1 gac B Henento), B 11 kinacce — 33 vaca
(1 wac B Hegemo). Bcero momydaercs 67 akageMHUYECKHMX ~ YacoOB.

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3BATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA
Maremaruka. BeposarHocts u cratuctuka. 10—11 knaccsl. ba3oBeiil u
yrayonéuueiit ypoBHu. ABTopsl : U.P.Breiconkuii, U.B. Smenko

COAEPKXAHUE YYEBHOTI' O KYPCA
10 KJIACC

[IpencraBieHre JaHHBIX C TOMoOIIbi0 TaOnui u jguarpamMm. Cpennee
apudmerrnyeckoe, MeauaHa, HauOoOJbllIee M HaWMEHbLIEE 3HAYEHUs, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIE
coObITUs (MCX0bl). BeposiTHOCTH clydailHOTO COOBbITHSA. Bau30CcTh 4acTOThI U
BEPOSITHOCTU COOBITUI. CyyaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coOpITusIMU.  BeposiTHocTH  cOOBITUH B ONBITaX €  PAaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: NEpeceueHue, 00 beAMHEHNE, TPOTUBOMOIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSITHOCTEM.

VYciloBHas BEPOSITHOCTb. Y MHOXXEHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcriepumenTa. @opmyria MoaHOM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomMOunaropHnoe npasuio ymHoxxenus. IlepecranoBku u ¢dakropuan. Yucio
couetanuil. Tpeyronbuuk Ilackana. @opmyna Ounoma HeroToHa.



bunapHbIii ciiydaiiHbIil ONBIT (MCIIBITAHKE), YCIeX U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HWCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIu.

CnyvaiiHas  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenud. llpumepsl pacrpenencHuil, B TOM YHCIE, F'€OMETPUUYECKOE H
OMHOMHAJILHOE.

11 KIIACC

UucnoBple  XapaKTEpPUCTUKUA  CIyYalHBIX BEJIWYMH: MaTEMaTHYECKOE
OKMJIAHUE, JUCIIEpCHUS] WU CTaHJAapTHOE OTKJIOHEeHHWE. [Ipumepbl NpUMEHEHHS
MaTE€MaTU4YeCKOro OKHUJAHWsA, B TOM YHUCIIE B 3aJadyax W3 [OBCEIHEBHOM >KU3HHU.
Matematuyeckoe OxugaHue OMHAPHOW ClIy4yalHON BelWYuHBI. MaTeMaTtnyeckoe
OKHJJaHUE CYMMBbI CTyYalHbIX BEIMYMH. MaTemMaTHuecKoe 0KUIAHUE U JUCTIEPCHSI
T€OMETPUYECKOI0 1 OMHOMHAJIBHOTO pacipeieICHUH.

3akoH OOJBIIMX 4YHCE U €ro pojib B HayKe, MPUPOAEC U OOIIECTBE.
Bb160pouHbIii METO1 UCCIEOBAaHUM.

[Ipumepsl HENpPEpBIBHBIX CIyYalHbIX BeaW4yuH. [loHsATHE O IUIOTHOCTH
pacnpenesieHus. 3a1aun, IPUBOIAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonsarue
0 HOPMAJIBHOM PaCIpEEICHUN.

IHIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIC pe3yJbTaThl OCBOCHHS IMPOTPaMMbl Y4COHOTO TpeameTa
«MareMaTuKa» XapakTepU3yroTC:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBCHHOIO WI€HAa POCCHUHCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBICHHH,
MpoLeyp TpaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aUMOJCHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCHICKOMN TPakTaHCKOW UICHTUYHOCTH, YBAKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,



K HCIOJh30BAHUIO 3THUX JOCTMKEHUW B JPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OATUYECKOrO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JIEITEIIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIETO.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUHN, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYeCKUEe 3HaHUS B
WHTEpecax 3/J0pOBOTO U O6e30macHoro oOpasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuuHbiM  cpepam  TPOPECCUOHATIBHOM  NIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa30oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSKEHUU BCEU >KU3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, TMOHWMAHUEM BIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HAHHEM TJOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWU MJId pelieHus 3a7ad B
00J1acTH OKPY’KaroIIel Cpebl, IIIAHUPOBAHUS TTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUUN ISl OKPY KAIOIIEN CPEIBI.

LleHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITEIIbHOCTH, ATAaroB €€
pa3BUTUS M 3HAYUMOCTH I Pa3BUTHUSl I[IMBWIHM3ALMU, OBJIAJICHUEM S3BIKOM
MaTeMaTUKU W MaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;



TOTOBHOCTBIO OCYIICCTBIIATL IPOCKTHYHO MW HCCICAOBATCILCKYIO ICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  VYuueepcanvnvie  nozmasamenwvuwvie  Oelicmsus, — obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HPOUECCO8 00YYaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJCalowe20  Mupa,  HNpuMeHeHue  JI0SUYECKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Bba3oBble jioruvyeckue JeiicTBus:

e BBIBIITh U XapaKTEPU30BaTh CYLUIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXAY HOHATUIMH; (POPMYIHPOBATH
ONpENENICHUS] IOHATUM; YCTAHABJIMBAaThb CYIIECTBEHHBIM  IPU3HAK
KJaccu(UKaumy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJIMMOIO aHAJIN3a;

e BOCIpPUHUMATh, (QOPMYIUPOBATH U  NPeoOpa30OBBIBATh  CYKJCHUS:
yTBEpAUTENIbHbIE W OTpULIATENbHbIC, €AMHUYHBbIC, YacTHbIE U OOIIUE;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeuMsi B (paKkTax, AAaHHBIX, HAONIOJACHUSIX U YTBEPKICHMSIX;
npeaiaraTb KpUTEPUU JUJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e Jl€JaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKIEHUS U BBIBOJBI;

e BbIOMpaTh cHoOcOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee MNOAXOAANUMH C Y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJB30BATh BOIIPOCHI KaK HCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, MpoOIemy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MPOBOAUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOATENHEHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJibTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCICAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOILECCA, a TAKKE BBIABUTAThH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

2)

BBISIBJIATH JIe(UIIUTHI HH(GOPMAIIMH, TaHHBIX, HEOOXOAUMBIX I OTBETA HA
BOIIPOC U ISl pEUICHUS 3a]1a4H;
BbIOMpaTh ~ MHPOpPMALMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIIO
pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;
CTPYKTYPUPOBATh UH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH IpapruecK;
OLICHMBATh HaAEKHOCTD uH(popMaluu o CaMOCTOSATEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KoMMyHukamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCAL.
OO01menue:

BOCIIPUHUMATH U POPMYIIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMU
U [eJIAMH OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAYXKaTh CBOIO TOUKY 3PECHHUS
B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PELICHHS
3a71a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YIIbTAT;

B X0J1€ 0OCY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1a€MOU TEMBbI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC Ha TTOUCK
pEILICHUs; COMOCTABJIATh CBOU CYXKICHUA C CYXICHUSMH JAPYTUX
YYaCTHUKOB JUajora, OOHapy>KMBaTh pa3iMuMe U CXOJICTBO MO3HUIIMM; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
MPEACTABIATh  pPE3ydbTaTbl  PELICHUs  3aJayd,  JKCIEPUMEHTa,
WCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH (POPMAT BBHICTYTUICHUS
C Y4ETOM 3ajayu MPE3eHTALNHU U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

IMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U HHAUBUIYAJIBHON
paboThl TIpU pernieHuH Y4eOHBIX 3a/lay; MPUHUMATH I1€h COBMECTHOM
NEATEeTbHOCTH, IUJIAHUPOBATh  OPraHW3allUI0 COBMECTHOM  paboTHI,



pacmpenenatb BHUIbI pabOT, JOroBapUBaThCs, OOCYXKAaTh MpolecC U
pe3ynbTat padoThl; 000011aTh MHCHHSI HECKOJIBKUX JIFOJICH;

e YYacCTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CyxkaeHNs, 0OMEH MHEHH,
«MO3TOBbIE€ IITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBAThH CBOU JIEUCTBUS C APYTHUMH WICHAMHU KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMIA MPOAYKT TO KPUTEPUAM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom hopmuposarue

CMBLCIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITh ILJIaH, aITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATEIBHON peQIEKCHH KaK OCO3HAHUSA
COBEpIIAEMBIX ACHCTBHIA W MBICIHTEIBHBIX MPOILIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIIEcca U pe3yibTaTa
pelieHus: MaTeMaTHYeCKOH 3a1auH;

e TMPEABUIECTH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh MPU PEUICHUU 3a/1a4H,
BHOCHTH KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJCHHBIX OIMMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBUE pe3yJbTaTa ILEJIU U YCIOBUSIM, OOBICHSITH
MPUYUHBI JTOCTUKEHUS WIM HEJOCTIKCHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

UutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTh NOHIATHAMU: CpeiHee apuPMeTHIecKoe, MearnaHa, HanooJIbIIee,
HaWMEHbIIIee 3HaUCHNE, pa3Max MacCHBa YHCIIOBBIX JTAHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM WMCXOM) CIyYailHOTO OIBITa;
HAXOJIUTh BEPOSTHOCTH B OIBITAX C PABHOBO3MOYKHBIMH CITyYalHBIMH COOBITHUSIMU,
HaxOJUThb W CPaBHUBATh BEPOSTHOCTH COOBITUHA B WM3YYCHHBIX CIIYYaWHBIX
DKCIIEPUMCHTAX.

Haxonuth u ¢popMynupoBaTh COOBITHS: TIEPECEUCHNUE U OOBEMHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTHUBOMOIOKHOE JAHHOMY COOBITHIO; TIOJIB30BATHCS
auarpaMMmamu Jisepa u (GopMyJioi clioKeHUs] BEpOATHOCTEN IPU pEUISHUH 3a/ay.



OnepupoBaTh MOHSATUSMH: YCIOBHAs BEPOSTHOCTh, HE3aBHUCUMBIE COOBITHUS,
HAaXOJWUTh BEPOSITHOCTA C MOMOIUIBIO MPABUJIA YMHOXKEHHS, C OMOLIBIO JIEpeBa
CJIIy4allHOIO OIbITA.

[TpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI IPU PEIICHUU 3a/1a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABUCUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJdada; HaXOAUTh BEPOATHOCTH COOBITHA B CEpUH
HE3aBUCHUMBIX UCIBITAHUH JI0 MIEPBOr0 yCIIeXa; HAXOJIUTh BEPOSITHOCTUA COOBITUN B
CepUM UCTIbITaHUN bepHyum.

OnepupoBaTh  MOHATUSIMH:  CIy4yallHass  BEJIMYMHA,  paCIpEIEIICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 KIIACC

CpaBHHBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
pacCIpeneIeHUIO WA C IIOMOLIBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOJAUTH TPUMEPHI,
KaK IMPUMEHSETCS MaTEeMaTU4YECKOE OXKHUAAHUE CIIyYaWHOW BEJIWYMHBI HAXOIWTH
MAaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTh npencraBiieHue 0 HOPMaJIbHOM PacCIIpeIeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [IpencraBneHne TaHHBIX M OMKCATEIIbHAS 4 bu6nunorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITHI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubmmnoreka HOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCT, ASPEBO
4 CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIT
bu6nmorexa LIOK
4
> DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun 1ociie 10BaTeIbHBIX UCITBITAHUHN 3 1 bubmorexa LHOK
P A https://m.edsoo.ru/e0b7b0f1
7 CriygaliHble BEJIMYNHEI U pacIIpeieacHUs 6 bubmorexa HOK
e pactipe https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 7 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN httos://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 2



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Marematuueckoe 0KMIaHUEe CITy4aliHOU 4 bubnnorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
5 Hucnepcust u cTaHAapTHOE OTKIOHEHHE 4 1 bubmmoreka [JOK
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/5fhc5dcl
bubnunoreka LIOK
1
3 3aKoH GotbIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CilydaliHble BETUYUHbI 9 Bu6mmoreka [JOK
(pacnpenenenus) https://m.edsoo.ru/5fbc5dcl
bubnmnorexa LIOK
H 2 1
> OPMAIEHOE pactipeAeierit https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, o6odIIeHNE 1 bu6nmorexa LIOK
6 . 18 2
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I1O 33 5 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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KOJMYECTBO KOHTPOJIbHBIX U TIPAKTUYECKUX PABOT, IPEJY CMOTPEHHBIX PABOYEHN

IMPOTPAMMOM:
Kiacc oOyuenust KonnuecTBo KOHTPOJIBHBIX pabOT KonmuecTBo nmpakTuyeckux paboT
10 ximacc 2 2
11 xnacc 2 3
Hroro: 4 5

MNPOBEPAEMBIE TPEBOBAHUS K PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHO

IMPOI'PAMMBbI
10 KNIIACC
Kona . .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero 0411ero
HPOBEPIHEMOTO o0pa3oBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEH U CTaTUCTHKA
6.1 YuTtath U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh MOHATHIMHE: CpejiHee apupMeTHIecKoe, MeIiaHa, HanOoJbIllee, HAMMEHbIIIee 3HAYCHUE, pa3Max MacChBa
' YHCJIOBBIX JAaHHBIX
OnepupoBaTh MOHATUSMHU: CIYYalHBI OSKCIEPUMEHT (OMBIT) M CIydallHOE COOBITHE, SJIEMEHTapHOE COOBITHE
6.3 (37IEeMEHTapHBIA WCXOJ) CIYYAHHOTO OIbITa; HAXOJWTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXXHBIMHU CITyY4all HBIMH
COOBITHSIMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITUN B M3YUEHHBIX CIIy4alHBIX HKCIIEPHUMEHTAX




Haxomute u ¢popmMynupoBats COOBITHS: NEpeceueHre U 0ObEAMHEHUE JTAaHHBIX COOBITUH, COOBITHE, MPOTHBOIIOIOKHOE

o4 JAHHOMY COOBITHIO; TIOJIB30BAThCS TUarpaMMaMu Diiepa U popMyJsIoi cI0KEeHUS BEPOSTHOCTEH MPU pEIICHUH 3a/1a4
6.5 OnepupoBaTh NOHATHUSMHE: YCIOBHAsI BEPOATHOCTD, HE3aBUCHMBIE COOBITHS; HAXOIUTh BEPOSTHOCTH C IOMOIIIBIO TIPaBHJIa
' YMHOXKEHUS, C TIOMOIIBIO IEPEBA CIIy4aifHOTO OIbITa
6.6 [IpuMeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 33734
OmnepupoBaTh HOHATHUSMH: HCIBITAaHWE, HE3aBHCHUMBIC WCIIBITAaHUS, CEpHUs HCIBITAaHWH, yCIeX M HeyJaada; HaXOIUTb
6.7 BEPOSITHOCTH COOBITUH B CEpHH HE3aBUCHMBIX UCTIBITAHUN JI0 TIEPBOTO yCIieXa, HaXOIUTh BEPOSATHOCTH COOBITHIA B CEpUHU
ucnbITaHuid bepuymm
6.8 OnepupoBaTh MOHATUAMU: CIydaiHas BEJIMUYKMHA, paclpe/lelIeHue BepoATHOCTEH, [uarpaMmMa pacrpeeieHus
11 KIIACC
Kon N .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI NPOrpaMMbl CpeIHero 0o1ero
mpoBepseMoro | Spasopamms
pe3yJabTara
) Teopus BeposiTHOCTEN U CTaTUCTHKA
5.1 CpaBHHBATh BEPOSTHOCTH 3HAYCHUH CIy4allHOW BEJTMYUHBI 110 PACTIPEACTICHUIO WIIH C TIOMOIIBIO THarpaMM
5 9 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO OKUIAHUS, IPUBOJIUTH MPUMEPHI TOTO, KaK MPUMEHSETCS MaTeMaTHIecKoe
' OKUJIaHUE CIYyYaliHOM BETMYUHBI, HAXOAUTh MAaTEMaTHYECKOE OXKHIaHUE 110 JAHHOMY PacipeeCHHIO
5.3 Wmetsb npencTaBieHue o 3aKoHe OOJBIINX YUCET
5.4 HMeTp npencTaBiaeHue 0 HOPMAJIBHOM paclpeiesIeHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BeposATHOCTEN U CTaTUCTHKA
[IpencraBienne paHHBIX C  nomoulbto Tabmuu W aumarpamm.  CpenHee
6.1 apudMeTHuecKoe, MeAMaHa, HauOoJbIIee W HAaUMEHbIIEe 3HAYCHUS, pPa3Max,
JMCIIEPCUs U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CnyyvaiiHple SKCHEPUMEHTHI (OMBITBI) M Cly4ailHble COOBITHSA. DJeMEHTapHbIE
coObITHSI (MCXOJbI). BEpoATHOCTh CIlydallHOTO COOBITHS. BIM30CTh YacCTOTHI H
6.2 BEPOSATHOCTH COOBITHH. CilyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITusiIMU. BeposTHOoCcTH  COOBITUH B ONbITAX C  PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Omnepanuu HaJg COOBITUAMH: IepecedyeHue, OObEeJUHEHUE, NPOTUBOIOIOXKHbIE
' coObITus. uarpammsl Diinepa. opmyna ciaokeHus: BEposSATHOCTEN
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOKEHHME BEPOATHOCTEH. JlepeBo Ciy4aiHOro
' skcnepuMenTa. @opmyna nmonHoi BeposTHOCTH. HezaBucumble coObITHS
65 Kom6unatopHoe mnpasuno ymHoxeHus. IlepecranoBku u daxrtopuan. UYwucno
' coueranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma HetoToHa
bunaphblii ciyyaiiHblii ONBIT (MCHBITAHME), ycrex W Heynada. HesaBucumeble
6.6 ucneiTaHus. Cepus HE3aBUCHMBIX UCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHN bepHymm
Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEM. Huarpamma
6.7 pactipenenenus. llpumepsl pacnpeneneHui, B TOM 4YHUCIE T€OMETPUYECKOE U
OMHOMMATIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
5 Teopus BeposTHOCTEN U CTaTUCTHKA




5.1

5.2

Yucnosbie XApPaKTCPUCTHUKU CJIy‘-I&fIHI:IX BCIIMYHMH: MAaTCMaTU4YCCKOC OXHWIAaHUC,
JUCIICPCHA U CTAaHAAPTHOC OTKIIOHCHHUC. HpI/IMepH IIPUMEHCHUSA MaTEMAaTUICCKOT'O
OXXHJaHus, B TOM 4YHUCJIIC B 3aJadax U3 HOBCCHHGBHOfI KU3HA. MarteMaTH4ecKoe
OXXHIaHUE 6HHapH0fI CJ'Iy‘IEIfIHOfI BeIWYHHBEI. MaTeMaTuueckoe OXXKNJaHUE CyMMBI
CJIyT-Iaf/'IHLIX BeIUYHH. MaTeMaTuuecKoe OXKHUJAHUC U IUCTICPCUA TCOMETPHUICCKOTI'O

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

3aKoH OOJBIIMX YKCEN U €ro pojib B Hayke, Mpupojie u oduiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

5.3

[IpuMepsl HENpepbIBHBIX — CIy4alHbIX BeauuyuH. IloHsATHE O IIOTHOCTH
pacnpezenenus. 3aga4n, IpPUBOAIINE K HOPMAIILHOMY pactpenencHuto. [lonsarue

0 HOPMAJILHOM PaCIpeIe/ICHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnagenue Meromamu 10Ka3aTenbCTB, AIrOPUTMAaMHM pELICHUs 3ajady;
yMeHue (GOpMyIUpOBAaTh U ONEPUPOBATH MOHSATHUSMU: OIMpeEIesieHue,
aKCHOMa, TEOpeMa, CJEACTBUE, CBOMCTBO, IMPHU3HAK, J10KAa3aTEIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; IPUMEHSITH UX; YMEHHE (HOPMYINPOBATH
o0paTHOE M MPOTHUBOIOJOKHOE YTBEPXKIACHHE, NPUBOJIUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHUYeCKON WHAYKLUU;
IIPOBOAMTD J0KA3aTebHbIE PACCYKIEHUS IIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCYXKICHHH; yMEHHE ONepUpoBaTh
MOHATUSAMU: MHOXECTBO, IIOJIMHOYXECTBO, ONEPALIMU HAJl MHOXXECTBAMU;
YMEHUE HCIIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar s
ONMCaHUs peajbHbIX MPOLECCOB U SIBJICHUH U MPU PEIICHUH 3a/1a4, B TOM
qHCclie U3 APYTUX YUeOHBIX MPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSIMHU:
rpad, CBSA3HBIN Tpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
¥ ONMCHIBATH I'padbl pa3IMYHBIMU CIIOCO0AMU; UCIIOIB30BaTh Tpadbl MpH
pellIeHnH 3a1a4

YMeHue onepupoBaTh MOHSATHSAMM: HATypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIEM, KOPEHb HaTypaJIbHOM CTENEHHU, CTETEHD C
paloHaIbHBIM MOKa3aTelieM, CTENEHb C JIEHCTBUTENIBHBIM IOKa3aTeleM,
jJorapudm uucia, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO 4YHCIIA,
OCTaTOK MO MOJYJI0, PalMOHaJIbHOE YHUCIO, HUPPalMOHAIBHOE YHCIIO,
MHOXECTBAa HATYypPaJbHBIX, LENbIX, PAIMOHAIBHBIX, ICHCTBUTEIBHBIX
YHCeT; YMEHHE HCI0JIb30BaTh MPU3HAKHU JIETMMOCTH, HAUMEHBIINNA 001
JenuTeNs U HauMeHbllee oOlliee KpaTtHoe, ainroput™ EBkiamna mnpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIIMOHHBIMU CUCTEMaMHU
CUMCIIEHUS;  YMEHUE  BBINOJHATH  BBIYUCICHHE  3HAYCHUH U
npeoOpa3oBaHUsl  BBIPQKEHUH €O CTENEHSAMH W Jorapupmami,
npeoOpa3oBaHus  JpOOHO-PAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUpOBaTh MOHATUSIMHU:  IOCJIENOBATENLHOCTh, apu(MeTHyecKas
Iporpeccusi, reoMeTpuueckas mporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpuueckas MpOrpeccHs; yMeHHe 3aJaBaTh IMOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYI; yMEHHE ONEepUpOBaThH
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPsDHKEHHbIE KOMIUIEKCHBIE 4YHCIa,
MOJyJb U apryMEHT KOMIUIEKCHOTO 4Hcia, popMa 3aliUCH KOMILJIEKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYecKas U anredpandeckas); yMeTb
MIPOU3BOJIUTH apuPMeTuyecKkue IeHCTBHUS C KOMIUIEKCHBIMH YHCIIaMU;




MPUBOAUTH TPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHCEIT; ONIEPUPOBATH
MOHATUSAMU: MaTpuna 2X2 u  3x%3, omnpeneiauTelb  MaTpHIIbL,
Ir€OMETPUUYECKUIA CMBICI ONPEACITUTEIIS

YMeHue onepupoBaTh INOHATHSAMU: palMOHAIbHBIC, UPPALUOHAIBHEIE,
NoKa3aTeJbHbIC, CTEIEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMbI; YMEHHUE OIIEpUPOBATH
HOHATUSAMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPAaBHEHUE,
HEPABEHCTBO, CHCTEMA YPAaBHEHMI M HEPAaBEHCTB, PaBHOCHUIIBHOCTH
YPaBHEHH, HEPAaBEHCTB M CUCTEM; YMEHHME peEIlaTh YpPaBHEHMUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C I[IapaMETPOM; IIPUMEHITh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI U PELICHUS MaTeMaTU4EeCKUX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMU: (QYHKLIUSA, UYETHOCTb (DYHKIUH,
HEPUOJIMYHOCTh (YHKLMH, OrPaHMYCHHOCTh (PYHKIMHM, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMYyM (PYHKIHMH, HAUOOJIbIIEE U HAUMEHbIIEE 3HAYCHUS
(GyHKINU HAa TIPOMEXKYTKE, HEMIpepbIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dbyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUICCKUN U
¢u3nveckuii CMBICIT TPOW3BOJIHOW, IEpBOOOpasHas, ONpeACTEHHBIN
MHTErpajl; yMEHHE HaXOJUTh AaCUMIOTOTHI rpaduka (QyHKIUM; yMEHHE
BBIUNCJIATh  INPOU3BOJHBIE CYMMBbI, IIPOM3BEACHHs, YacCTHOIO U
KOMIIO3ULIUM (YHKIMHA, HAXOAUTh YpAaBHEHHME KacaTelbHOM K rpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHUE HCIIOJb30BaTh MPOU3BOJIHYIO I HCCIEIOBaHUSA (YHKLUH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIINE 3HAYCHUs] (DYHKIUH; CTPOUTH
rpauKkd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM arrapaTa MaTeMaTH4eCKOIro
aHalM3a; NPUMEHATHh MPOU3BOAHYIO JUIS HAaXOXKJIEHUS HaWIydllero
pellleHuss B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMMYECKUX H
¢du3myeckux 3ajavax; HAXOIUTh IUIOMAAN U 00BEMBI GUTYp C TIOMOLIBIO
MHTETpasla; MPUBOJIUTH NPUMEPBl MAaTEMATHYECKOTO MOJECIUPOBAHMS C
NOMOIIBIO AU(depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: rpaduK QyHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIMS (PYHKUIMNA, JUHEHHas (QyHKUMs, KBajgpaTuyHas (QyHKUHWS,
paunoHanbHass (YHKIMS, CTerneHHas (QyHKIUSA, TPUTOHOMETPUUYECKHE
¢byHKLMH, 0OpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIMM, MOKa3aTeiabHas U
jgorapupmuueckas (QyHKIUH; yMEHHE CTPOUTh TpaduKd H3y4EHHBIX
(GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHusi  rpadukoB  (DYHKIIMIA,
MCIOJIb30BaTh IpauKy A U3Y4YEHUs MPOIECCOB U 3aBUCUMOCTEH, MpU
pelieHny 3a7ad U3 JIPYruxX y4eOHbIX MPEIMETOBH 3aJad U3 peabHOU
KW3HH, BBIpAXKaTh (OPMYIIaMH 3aBUCUMOCTH MEXIY BEIHUYUHAMU;
HCIIOJIb30BaTh CBOMCTBa M rpaduku PyHKUMH JUIs pelieHus] ypaBHEHU,
HEpaBEHCTB M 33Jay C MapaMeTpamMu; H300pakaThb Ha KOOPJIMHATHOM
IUIOCKOCTH MHOXKECTBA pEIlIeHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemarh TEKCTOBBIC 3aJayd Pa3HBIX THUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJIOTH, 33/1a4u U3 00JIACTH YIPABIICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTaBJISITh BBIPAKEHMS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI 10 YCJIOBHMIO 33JauM, HMCCIIEIOBAaTh IOJYYEHHOE PpELICHUE U
OLICHUBATh MPABIONOJ00HOCTh PpE3yabTaTOB; YMEHHE MOJCIUPOBAThH
peasibHbIE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE ~MOJENIM C HCIOJb30BaHUEM  ammapara  ainreOpsl,
MHTEPIPETUPOBATH ITOTYUEHHBIN pe3ynbTaT

YMeHne onepupoBarh MOHATUAMU: CpeAHee apudMeTHueckoe, MeauaHa,
HauOOoJIbIlIEEe U HAUMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHs], CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATD
uH(pOopMalLnIo, IPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpagukax,
OTPa’KaloIIy0 CBOIMCTBA peaJlbHbIX MPOLECCOB U SIBICHUI; IPEACTaBIATh
uHpOpMALMIO C TOMOLIbI0 TalIWI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BATh COBMECTHBIE
HaOJII0ICHUS C IOMOILBIO IMarpaMM pacCeuBaHMs U JIMHEHHO perpeccuu

YMeHue omnepupoBaTh MOHATUSAMH: CIyYalHbIA OMNBIT U Cly4ailHoe
cOOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C MCIOJIB30BAaHUEM TIpapUUECKUX METOA0B; MPUMEHATH
bopMyIbl CIOXKEHUS U YMHOXKEHHUSI BEpOSTHOCTEW, (QOopMyny MOITHOM
BepoaTHOCTH, hopMyny bepuyminu, komOuHaTopHbIEe PAKTHI U POPMYIIBL;
OLICHMBAaTh BEPOSATHOCTU pEAlbHBIX COOBITUH; YMEHHE OIepUpOBATH
MOHATUSIMM:  CllydaiiHasi BEJIUYMHA, paclpeesieHue BepOATHOCTEH,
MaTeMaTUYeCcKoe O)KHMJIaHUE, TUCIEepPCUss M CTaHJAapTHOE OTKIOHEHHE
CIy4alHOM BeNMYMHBL, (QYHKIUU paCIpeieNeHus] M  IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOIO M HOPMaJIbHOTI'O PACIIPENEICHNN; YMEHHE
HCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PAcHpeleICHUN Uil pelieHus 3a/1a4;
3HAaKOMCTBO C TMOHATUSAMU: 3aKOH OOJBIINX YHCEN, METOABI BBIOOPOUHBIX
UCCJIEOBAHUI; yMEHUE NPUBOAUTH MPUMEPHl MPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEJ] B HPUPOJIHBIX M OOIECTBEHHBIX SBJICHMSX; yYMEHHE
ONEepUpPOBATh MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHHM,
YUCIIO  NEpecTaHOBOK; OuHOM  HploTOHa; yMeHUe  NPUMEHSTH
KOMOHMHATOpHbIE (DAKTBI U pacCyKJIEHUS IJIs pEIIeHUs] 3a]1a4; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yiabTaT

YMmeHne OIICpHUPOBATH IIOHATUAMMU: TOYKa, mnpsamas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJINUYMHA YIJIa, IIJIOCKUI YroJl, IByTpPaHHBII
YTOJI, TPEXTPAHHBIN YToJI, CKPEIIMBAIOIINUECS MPAMbBIE, TApaICIbHOCTh U
NEPHEHAUKYJIAPHOCTD IPSMBIX U IIJIOCKOCTEH, Yrol MEXKIY MPSIMBIMH,
Yroa MeXAy MNpsAMOM M IUIOCKOCTBIO, YroJI MEXIY IIIIOCKOCTSIMY,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUC MCKIAY HIpPsSAMbIMHU,
pacCToOAHNUE MEXKAY IINIOCKOCTAMHU, YMCHHE HCIIOJIB30BAaTh IIPpHU PEIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUEC OLICHUBATH
pa3sMEpPbL 00BEKTOB OKpyXaromero Mupa, CTpOUTb MATEMATHUYCCKUC
MOACIN C IIOMOLIBIO T'COMETPUUYCCKHUX MOHATUH H BCJIIMYMH, pPCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aJa4n

YMeHue onepupoBaTh MOHATHSAMU: IUIOWAAb (GUTYpbI, 00BEM (UTYPBL,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
KyO, mMapajuienenumnes, Npu3Ma, NUpaMuia, QuUrypa u MOBEPXHOCTb
BpallleHus, IWIMHAP, KOHYC, map, chepa, miomanb chepsl, MIOMAAb
MOBEPXHOCTU MHUPAMUMbI, NMPHU3MBI, KOHYycCa, LMWJIMHApPA, O00BEM Kyoa,
IPSIMOYTOJIBHOTO TapajuieenuIena, MUpaMUAbl, MPU3MBblL, LWIMHIPA,
KOHyca, I1apa, pa3BEpTKa NOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI M MMOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IMPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHLHO
bopMynupoBaTh ONpeAeeHUs] U3y4aeMbIX (QUTYp, BBIIABUTATh TUIIOTE3HI O
CBOWCTBAaX M NPHU3HAKAX T'€OMETPHUYECKUX (Uryp, O0OOCHOBBIBATHUIIN
omnpoBepraTb MX; YyMEHHE MPOBOAMTH Kiaccupukauuo ¢uryp Mo
Pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOAMMBIC IOMOJHHUTEIbHbIC
IIOCTPOCHUSI
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YMeHue onepupoBaTh IOHATHAMM: JBW)KCHHE B  IIPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (UIYpHI; yMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpbl, B TOM YHUCIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYypPE; UCII0JIb30BATh T€OMETPUUYECKUE OTHOLICHUSI IPU
peLIeHUH 3aJay; HaXOAUTh T'€OMETPUYECKHE BEIUYMHBI (AJIMHA, Yrodi,
I0Iaab, 00bEM) MU PELICHUHU 3a/1a4 U3 APYrHUX YUeOHBIX MPEAMETOB U
U3 peajbHOW JKNW3HM; YMEHHE BBIYHCIATH I€OMETPUYECKHE BEIMUYMHBI
(uMHa, yroj, MJOMIaab, OOBEM, IUIOMIAAb MOBEPXHOCTH), UCHOIb3Ys
U3Yy4YeHHbIE (OPMYJIBI U METOABI, B TOM UHCIE: IJIOLIAAb MOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCa, IIWIMHJpA, IJI0MAaab chepbl; 00bEM Kyda,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMHuabl, MPU3MBbl, LWIMHIPA,
KOHYCa, I1apa; yMeHUEe HaXOIUTh OTHOIIIEHNE 00bEMOB MOJO00HBIX HUTYDP
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YMeHue onepupoBaTh MOHATHAMU: IPSIMOYTOJIbHAs CHCTeMa KOOPAHMHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIO, Pa3IoKEHHE BEKTOpa Mo Oaswucy,
CKaJISIpHOE TIPOW3BEJCHHE, BEKTOPHOE IPOW3BEICHHE, Yrol MEXIY
BEKTOpaMH;, YMEHHUE HCIIOIH30BaTh BEKTOPHBIA M KOOPIWHATHBIA METOJ
JUIS pellieHHsI TeOMETPUYECKHX 3a/]1a4 U 3a]1a4 JPYTUX y4eOHBIX IPEAMETOB




YMeHnue BeIONpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MATEMAaTHKH B HM3YUYEHUU MPUPOJIHBIX U OOLIECTBEHHbIX

13 MIPOLIECCOB U SIBJICHHI; yMEHHME pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE IPUBOIUTH PUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH

INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Yucna u BIYUCICHUSA
1.1 = Harypanbsble u nenble yncia. [I[pu3Haku 1eIMMOCTH LEIbIX YUCEeT
12 Panmonanbhble  uyucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApPOOM, IPOLECHTHI,
OeCKOHEUHbIE EPUOIUUECKUE IpoOH
13 Apudmernueckuil KopeHb HaTypaslbHOM creneHu. JleHCTBUS ¢ apupMeTHYECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenens ¢ nenbM nokasareneM. CTeneHs ¢ pallMOHaIbHBIM MOKa3areneM. CBolicTBa
' CTeNeHH
15 CuHyc, KOCMHYC M TaHI'€HC YHCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudwm uucna. [lecsTuunble 1 HATYpalbHbIE JOTapUPMBI
JlelicTBUTENbHBIE Yciia. Apu(METHIECKUE OTIepaAINU C ACWCTBUTEITLHBIMHI YHCIIAMH.
1.7  IlpuOnuxEHHbIC BHIYMCIEHUS, IPAaBUjIa OKPYIJICHUS, TPUKHUIKA U OLICHKA pe3yJsibTara
BBIYMCIICHUI
1.8  IIpeoOpazoBaHue BbIpaKeHUI
1.9  KowmruiekcHble yrcia
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1  llensie u qpoOHO-paIMOHATIFHBIE YPaBHEHUS
2.2  VppaunoHaibHbIC ypaBHEHHUS
2.3 = Tpuronomerpuveckue ypaBHEHUS
2.4  Tloka3arenbHbIe U JIoTapu(MUIECKHe ypaBHEHUS
2.5  llensle u qpoOHO-palMOHATIbHBIE HEPABEHCTBA
2.6  VppanuoHaibHBIC HEPABEHCTBA
2.7 Tloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8 = TpuroHomerpuveckne HEpaBeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTpaMu
2.11 Matpuna cucTeMbl JUHEWHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI




OyHKIUH U TpapuKH

Oynkusa, crnocoObl 3amanus (GyHkmuu. ['paduk dyHkumn. B3aumaO 00paTHBIE

31 ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte omnpeneneHUs M MHOXKECTBO 3HaueHU ¢ynkunu. Hymm ¢ynkuumm.
3.9 IIpoMexxyTkr  3HAKONOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl ¥ MUHMMYMBbl (QyHkuuu. HaumbGonbliee ¥ HauMmeHbllee 3Ha4YeHUE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHas (pyHKIMS ¢ HaTypaJbHBIM U 1IeJIbIM NOKa3aTesneM. E€ cBoiicTBau rpadux.
' CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENeHH
3.4  Tpuronomerpuueckue QpyHKIUH, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenpHas u Jorapugmuueckast pyHKINU, UX CBOMCTBA U rpadpuku
36 Touku paspeiBa. AcumnrtoTsl TpadukoB ¢yHkumid. CBoiicTBa  (QYyHKUHUH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTesbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEA0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opmyia cI0KHBIX TPOIEHTOB
4 Hauana maTremaTiueckoro aHaiunsa
4.1  TIlpousBoanas pynkuuu. [Ipon3BoaHbIe 3IeMEHTapHBIX (HYHKIUI
[IpumeneHne npPOU3BOJHOM K HCCIENOBAaHUIO (YHKIUMH Ha MOHOTOHHOCTb U
4.2  osxctpemyMmbl. HaxoxneHne HauOOJBIIEro ¥ HaUMEHBLIETO 3HA4YeHUs (YHKIMHA Ha
OTpe3Ke
4.3  IlepBooOpa3Hnas. Murerpan
5 MHokecTBa 1 JIOTUKA
5.1  MHoxecTBO, Onepaluy HajJ MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1  OmnucatenpHas CTaTHCTUKA
6.2  BeposTHOCTB
6.3  Kombunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IUIOCKOCTH
7.2 TlpsiMbIe ¥ MIJIOCKOCTH B TIPOCTPAHCTBE
7.3 =~ MHOrorpaHHuKH
7.4 | Tena v NOBEpXHOCTHU BpallleHUs
7.5  KoopauHatbl U BEKTOPHI

JOKYMEHT MOAMUCAH
QNEKTPOHHOWM MOAMUCHIO
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