SIBnsieTcst 4acThIO OCHOBHOM 00pa30BaTebHON MPOTPaMMBbl
cpeanero oomiero oopazoBanuss MbOY COIII Nel05

PABOYAS ITIPOTPAMMA
(ID 9813649)

y4eOHOro npeamera « BeposiTHOCTb M CTATHCTHKA.
ba3oBblii ypoBeHb»

it oOyyaromuxces 10-11 kiaccos



MNOACHUTEJIBHASA 3AIINCKA

PabGouyass mporpamma yueOHOro Kypca «BeposSTHOCTP W CTaTHCTHUKA»
0a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®enepaibHOrO  rOCYJapCTBEHHOTO  00pa30BAaTEIbHOIO  CTAaHAApPTa CPEIHETO
oOumiero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPAa30BaHUIO, U TPAJULUNA POCCHUCKOrO
oOpazoBanus. Peanuzanusi mporpamMMmbl 00ecTIeUMBAET OBJIAJCHHUE KIIFOUEBBIMU
KOMIIETEHLIUSAMHU, COCTaBJISIOIIMMHU OCHOBY JJIsi CaMOpa3BUTHUS U HEIPEPHIBHOTO
o0pa30oBaHus, LIEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS INYHOCTH O00YYarOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOHblll Kypc «BeposiTHOCTh M CTaTHUCTHKa» 0a30BOr0 YPOBHSI SIBJISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOrO Yy4eOHOro Kypca 0a30BOrO ypOBHS
ocHOBHOM mikoNbl. Kypc mpenHaszHaueH A (GOpMUPOBaHHSA y OOy4YarOIIUXCS
CTaTUCTUYECKOW KYJbTYpbl M IIOHUMAHUS POJIM TEOPUH BEPOSATHOCTEN Kak
MaTEMaTHYECKOT0 MHCTPYMEHTA AJI1 U3YUYEHUs CIy4yailHbIX COOBITHUM, BEIUYHUH U
npoueccoB. Ilpu m3yueHum Kypca oOoraiiaroTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX MUCCIEN0BAHNS U3MEHYMBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MaTeMAaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAY4YHOI'0 MUPOBO33PEHUS.

CopeprkaHue Kypca HampaBJIEHO HA 3aKPEIUICHHE 3HAHUM, MOJYyYEHHBIX MpU
M3YYECHHH KypCa OCHOBHOMW IIKOJIBI M HA Pa3BUTHE NPEACTABICHUN O CIIy4anlHBIX
BEJIMYMHAX W B3aUMOCBA3SX MEXKJIy HUMHU Ha BaXKHBIX IIPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYXKAIOIIEr0 MUpA.

B cooTBeTcTBHM C yKa3aHHBIMM LEISIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» CpPEOHEH IIKOJbl HAa 0a30BOM YpPOBHE BBIJIEICHBI
CIIEyIOIllUEe OCHOBHBIE cojepKaTeiabHble JHHUU: «CioyuyaiiHble COOBITUS U
BEPOATHOCTHY», «CiryyaliHble BETMUNHBI U 3aKOH OOJIBIINX YHUCEID).

BaxxHylo 4acTh Kypca 3aHUMAaeT H3YYEHUE TEOMETPUYECKOIO H
OMHOMHAJIBHOTO PAaCIpEAEIEHN U 3HAKOMCTBO C UX HENPEPHIBHBIMUA AHAJIOTAMHU
— IIOKA3aTeJIbHBIM U HOPMaJIbHBIM PaCIIPEACICHUSAMM.

Conepxxanne nuHUM «CiyyaiiHble COOBITUS M BEPOATHOCTH»  CIY’KUT
OCHOBOM yisi (hopMUpOBaHMS TPEJACTABICHUN O pacHpeiesiCHUH BEPOATHOCTEH
MEXAY 3HAUYCHHUSAMH CIyYalHbIX BEJIMYMH, a4 TAKXE 3Ta JUHUSA HEoOXoauma Kak
0aza Ig HW3y4YeHUsS 3aKOHA OONBIIUX YHCeNl — (PYHIAMEHTAIBHOTO 3aKOHa,
JNEHCTBYIOIIEr0 B HpPUPOJE U OOIIECTBE M HMMEIOIIET0 MaTeMATHUYECKYHO



dopmanuzaruio. Cam 3aK0H OOJIBIIMX YHCEN MpeJiaraercs B 03HAKOMHUTENIbHOM
(dopMe ¢ MMHUMAaJIbHBIM UCIIOJIb30BAaHUEM MaTEMATUYECKOT0 popMaIn3ma.

Tembl, CBsI3aHHbIE C  HEOPEPHIBHBIMU  CIyYallHBIMM  BEJIMYMHAMH,
AKLEHTUPYIOT BHUMAaHHE IIKOJIBHUKOB HA OMNHCAHUM M H3YYEHHH CIy4YalHbIX
SBJIEHUI C MOMOIIBI0 HENpPephIBHBIX (PpyHKIMNA. OCHOBHOE BHUMAaHHE YAENSETCS
NOKAa3aTEJIbHOMY M HOPMAJIbHOMY PacHpeleleHUsM, IPU 3TOM IPEANOoaraeTcs
O3HAKOMUTEIBbHOE U3Yy4YEHHE Marepuana 0e3 JI0Ka3aTelbCTB MPUMEHSEMbIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposSTHOCTP M CTaTUCTHKa» Ha 0a30BOM YpPOBHE
OTBOAMUTCS | Yac B HEJENI0 B TEUYEHHE KaXKJIOro rojaa oOydeHwus, Bcero 68
y4eOHBIX YacoB.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

[IpencraBinenue JaHHBIX C MOMOIIbI0 Tabmuu W auarpamm. CpenHee
apumMernyeckoe, MeAMaHa, HauOoOJbllIee M HaWMEHBIIEE 3HAYEHUS, pa3Max,
JUCTIEPCHUs M CTaHJAPTHOE OTKJIOHEHHUE YHCIOBBIX HAOOPOB.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITHS. DJIEMEHTapHbIE
coObITUs (MCX0Jbl). BepoaTHOCTh ciaydyalHOro coObITHS. BiM30CTh 4acTOTHl U
BEpOSITHOCTU  coObITHil.  CiydailHble  ONBITBI  C  PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMU.  BepoATHOCTM  cOOBITUM B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.

Onepatuu Hag COOBITUSMU: NepecedeHne, 00beAMHEHUE, TPOTUBOMOJIOKHBIE
cobbITus. uarpammel Ditsiepa. @opmyiia ClI0KEHUS BEPOITHOCTEH.

VYciloBHasg BEPOSITHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO Ciyd4anlHOro
skcriepuMenTa. @opmyiia MoHON BeposiTHOCTU. He3aBucumeblie COOBITHS.

KomOunaroprnoe npaBuino ymHoxkenus. [lepectanoBku u (axropuan. Yucio
couetanuil. Tpeyronsuuk [Tackans. ®opmyna 6mHoMa HproToHa.

buHapHBIi ciydaiiHblil ONBIT (MCHIBITAHUE), yCIeX U Heyaada. HezaBucumbie
ucneiTanus. Cepusi HE3aBUCUMBIX HCHBITaHUN a0 nepBoro ycnexa. Cepusd
HE3aBUCHUMBIX UCTIBITAaHUN bepHyIu.

Cnyuantnas  BennuuHa. Pacnpenenenne  BeposTtHOocTen.  Imarpamma
pactipenenenus. [Ipumepsl pacrpeneneHui, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKU  CIyYaWHBIX  BEJIMYMH: MATEMAaTHYECKOE
OXXMJAHUE, JUCHEPCUS W CTAaHAAPTHOE OTKIOHEHHWE. I[IpuMepbl TpUMEHEHHS
MaTEeMaTHYECKOro OKHMJAaHHUs, B TOM YHCJIC B 3ajJla4aX M3 ITOBCCIHEBHOM >KHU3HU.
MaremaTudeckoe oXujaaHue OMHAPHOM CIydallHOW BeNMMYMHBI. MaTeMaTtudeckoe
OXXMJAHUE CYMMBbl CIy4alHBIX BEJIMYMH. MaremMaTuuyeckoe OXUJaHUuEe |
JIUCTIEPCUSI TEOMETPUUYECKOT0 U OMHOMHUAJILHOTO pacIpe/ieIeHUN.

3akoH OOJBIIMX YHCET M €ro pojb B HayKe, IPUPOJC M OOIICCTBE.
Bb100pOYHbIN METO/ UCCIEA0OBAHU.

[Ipumepsl HENPEPBIBHBIX CIy4YaulHbIX BeaW4YWH. [lOoHSATHE O TMUIOTHOCTH
pacripenieneHus. 3ajiauu, MPUBOASIIKNE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMaJIbHOM PACIPEAECTICHNH.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yITC:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYAIOIIEeTOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WIE€HAa POCCUHCKOr0 OOIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
MpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHEM
B3aUMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSIMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW HICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY M HACTOSILIEMY POCCUMCKOW MAaTEMATHUKH, IECHHOCTHBIM OTHOLIEHUEM K
JIOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
K HCIIONB30BAHUIO JTHUX JIOCTHKEHUN B JAPYTHX HAyKaxX, TEXHOJOTHsX, cdhepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOSHUE YCTOWYUBOTO OYIyIIIETo.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIKOYAsl 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, peIIEHNH, pacCcyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BoCNIUTAHHUE:

c(hOpMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MAaTEMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBOro U 6e3omacHoro odpasa K1W3HH, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (3710pOBOE MHUTaHME, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJisipHas dusnueckas aAKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHIX CHIOPTHUBHO-03J0OPOBUTEIBHOM
JEeATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LIEHHOCTH TPYJOIIO0US; UHTEPECOM K
paznuyHbiM  chepam  TpoPecCHOHANBLHON  NEATEILHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TMPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccun W peaau30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM00Opa30BaHUI0 Ha TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHUBHOMY
Y4aCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKHUX TPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpeabl, OCO3HAHUEM TIJ00AIBHOTO XapakTepa HSKOJIOTHYECKHX  MpodJieM;
OpUEHTAIlMe Ha MPUMEHEHHE MAaTEMaTHUUYECKUX 3HAHWM MJid penieHus 3ajad B
00JIacTH  OKpYXKAIoIIeH Cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH UX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHMUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAayKH ©  OOIICCTBEHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTU4YeCKOW HayKH KakK cepbl YeJIOBEYECKOW NESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALUM, OBJIAJCHUEM S3IKOM
MaTeMaTUKH M MaTeMaTH4YECKOW KyJbTYpOM Kak CpEICTBOM IIO3HAHUSI MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOECKTHYID W HCCIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTpaMMbl YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeuUsMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3znasamenwvmvie  Oeticmsus, — odecnedusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL  OKpYXCaAlowe2o0  Mupda,  NpuMeHeHue  JO0SUYECKUX,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTpENeCHNs]  TOHATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MpPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUSA T OOOOIICHWS] W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpPHUHHMMATh, (OPMYJIHPOBATH U MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHEIE;

e BBIABIATH  MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C HCIIOJb30BAHMEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0KA3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT TIPOTUBHOIO), BHICTPAUBATh apTyYMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS U BBIBOJIBI;

e BBIOMpaATH CHOCOO pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBHIOUpATh HauOoJiee MOIXONAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKue AeiicTBUS:

e HCIOJB30BaTh BOIPOCHI KaK HUCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMUS;
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOUIUME MPOTHUBOpPEUUE, MTPOoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (GOpMHUPOBAaTH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3HIINIO, MHEHUE;

e TIPOBOIUTH CaMOCTOSATEIHLHO CIUTAHHPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUSA, TPOIECCa, BBHIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SBIICHUSMU, IIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYyIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE MPOLECCA, a TAKKE BBIIBUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaumeii:

e BBIABJIATH JAehUINTHI WH(GOPMAIUHU, JAHHBIX, HECOOXOIUMBIX IS OTBETa
Ha BOTIPOC U ISl PELICHUS 3a/1a4H;

e BpIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

e CTPYKTYpHpPOBaTh MH(OpPMAINIO, TIPEACTABISTH €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATh HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSATENHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHblE  Oelucmeus, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOITYYEHHBIN pe3ysbTaT;

B X0/ 0OCY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»XMBaTh pa3jIMyMe U CXOJCTBO MO3ULMUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  pEHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOCHHOCTEN ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHIMBHUIYAIBHON pabOThI P pelIeHNH YIeOHbIX 3a/a4; MPUHUMATh IIEeTh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OpPraHU3alMl0 COBMECTHOMU
paboThI, pacripeieNiaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopMax padboThl (00CYykeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHUMBATh KauyeCTBO CBOET0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

dopmuposanue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTMIU.

Camoopranusanus:

COCTaBJISITh IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOUpATh CIOCO0O perieHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C yIETOM HOBOM HH(MOPMAITUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM II03HABATEJIIbHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpolecca u
pe3yibpTaTa pelieHus MaTEMaTUYEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAWICHHBIX OIMMOOK, BBIIBICHHBIX TPYIHOCTEH;



e OLEHUBaTh COOTBETCTBUE pe3yJibTaTa LEIU M YCIOBHSIM, OOBICHSITDH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKEHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

YuraTe ¥ CTPOUTH TAOIUIBI U AUATPAMMBI.

OnepupoBarh  MOHATHAMH:  cpefaHee  apupMeTHYEecKoe,  MeAMaHa,
HauOoIbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YMCIIOBBIX JaHHbBIX.

OnepupoBaTh NOHATHUSAMU: CIy4YallHBIM AKCIIEPUMEHT (OMBIT) U Cly4ailHoe
cOOBITHE, 3JIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HMCXO0J) CIy4alHOTO OIIbITa;
HaXOJUTb BEPOSITHOCTH B OMBITAX C PABHOBO3MOKHBIMH CITy4YallHBIMU COOBITHSIMH,
HaxXOAWTh U CpPAaBHUBATb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4YalHBIX
IKCIIEPUMEHTAX.

Haxogute u QopmynupoBaTh CcOOBITHS: TMepeceyeHne U OOBbeAUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXHOE  JaHHOMY  COOBITHIO;
II0JIb30BAThCS uarpamMmmamu ODiliepa U (popMysol CIOKEHUsT BEPOSTHOCTEN IMpH
pelleHny 3ajad.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsI BEPOSATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJMUTh BEPOSTHOCTU C MOMOIIBIO MpaBUjia YMHOXKEHHs, C IOMOILBIO JepeBa
CJIy4aliHOTO OIIBITA.

[TprMeHaTh KOMOMHATOPHOE TPABUIIO YMHOXKEHUS TPU PEIICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIBITAHUE, HE3aBUCUMBIC HCIIBITAHUSA, CEPHS
UCIBITAHUM, yCleX M HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCHUMBIX UCIIBITAHUN JI0 IEPBOI0 YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
cepuu ucnbITaHui beprym.

OnepupoBaTh  NOHATUSAMHU:  Cly4ailHas  BEJIMYMHA, paclpeaeiieHue
BEPOATHOCTEN, AUAarpaMmMa pacrpeesieHusl.

11 KIIACC

CpaBHHBaTh  BEPOATHOCTM  3HAYECHUW  CIIyYallHOM  BEJIMYUHBI IO
pPacCIpeICIEHUIO WU € IOMOILBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK MPUMEHSETCd MATEMATUYECKOE OKHUIAHUE CIy4YalHOW BEJIMYMHBI HAXOJUTh
MaTeMaTH4YECKOE 0KUAAHUE IO JAHHOMY PaclpeeIICHHUIO.

HMeTh mipecTaBICHHE O 3aKOHE OOJIBIIINX YHUCETT.

HNmeTs nipecTaBiaeHue 0 HOPMAJIBHOM PaCpe/ICICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHnoBaHmue pa3aeoB U TEM nudpoBbIe
Ne i/m P KoHnTpoibHbI IIpakTH4eckue (upp :
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
| [IpencraBneHue JaHHBIX U ONUCATENbHAS 4 bubnuoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyualiHble OTIBITHI U CIIy4aiiHbIE COOBITHS,
2 OIBITHI C PABHOBO3MO>KHBIMU 3 1 bubnnorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapPHBIMU UCXOJIaMU
3 Omneparuu HaJ COOBITHIMU, CIIOKCHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcioBHas BEpOATHOCTb, IEPEBO
4 CITy4alHOTO OTbITa, (hopMyJia TOTHOM 6 bubmorexa [OK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCUMOCTb COOBITUI
bubmnoreka LIOK
5 9 (0] 4
JICMCHTBI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 CepuH 1ociae0BaTeNbHBIX HCIBITAHUH 3 1 bubmmorexa TIOK
p A https://m.edsoo.ru/e0b7b0f1
7 Ciy4JaliHble BEIUYUHEL U PACIIpeaeIIEHUS 6 bubmmorexa 0K
y paciipen https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
8 00600 I 5 2
ODIICHUE 1 CHCTEMATH3AMHA SHAMIH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM undgpoBbie
Ne i/m P KoHTpoJbHBI IIpakTH4eckue (g )
NMPorpamMMbI Bcero oOpa3oBaTeJibHbIE
e padoThI padoThI
pecypcbl
MareMatuyeckoe 0KHIaHue CITydyaiiHON bubmuoreka [JOK
1 4
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcel
) Jucnepcus 1 cTaHIapTHOE OTKIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4alHOU BEJIMYMHBI https://m.edsoo.ru/5fbcSdcl
but6mmoreka [JOK
3 3aKoH Gombimix e 3 I https://m.edsoo.ru/5tbc5dcl
4 HenpepsiBHbIE CiTyyaliHbIE BETMYUHBI ) bubmunoreka LIOK
(pacnipenenenus) https://m.edsoo.ru/5fbe5del
but6mmoreka [{OK
> Hopmanbroe pacpenenens 2 I https://m.edsoo.ru/5tbc5dcl
6 [ToBTOpenue, 06001IeHUE U 19 ) bubnuorexa [JOK
cucTeMaTu3anug 3HaHUU https://m.edsoo.ru/5fbc5dcl
OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 3



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

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
npoBepsieMor .
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero 001ero o0pa3oBaHust
0 pe3yJabTaTa
6 Teopust BeposiTHOCTEH M CTaTUCTHKA
6.1 YutaTte ¥ CTPOUTH TAOIUIIBI U AHATPAMMBI
OnepupoBaTh MHOHATHAMM: CpeAHEe apu(MeTHUecKoe, MeJIuaHa,
6.2 HauOoblllee, HaUMEHbIlIee 3HAYEHWE, pa3Max MAacCHUBa YHCIOBBIX
TAHHBIX
OnepupoBaTh MOHSATUSMHU: CIYYalHBI OSKCHEpUMEHT (OMBIT) U
ClyyailHOE COOBITHE, DJIEMEHTApHOE COOBITHE (IJIIEMEHTAPHBIA MCXOJ)
6.3 CIIy4ailHOrO  ONbITA;  HAaXOIUTh  BEPOSITHOCTH B  ONBITaXx C
PABHOBO3MOXHBIMH CIYyYalHBIMU COOBITHUSIMH, HAXOAWTh M CPaBHHUBATDH
BEPOSITHOCTH COOBITHI B M3YYCHHBIX CIYYaiiHBIX SKCIIEPIMEHTAX
Haxomute u dopmynupoBaTh COOBITHSA: TIEpeceUYeHHEe M OOBEIUHEHUE
64 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThC  auarpamMmamMu  Oinepa ©  QOpMyJod  CIOKEHUs
BEPOATHOCTEH MPH PEIICHUU 337124
OnepupoBaTh MOHATUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCUMbIC
6.5 COOBITHS; HAXOTUTH BEPOSTHOCTH C IOMOIIBIO MPaBHJIA YMHOKEHHS, C
MOMOIIBIO IepeBa CIIy4ailHOTO OIBITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABUIO0 YMHOXKEHUS TPU PEIICHUH 3a1a4
OnepupoBaTh NOHATUSAMU: UCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIIeX W HeyAa4ya;, HaXOIUTh BEPOSTHOCTH COOBITHI B CEpUU
' HE3aBUCHUMBIX HCIIBITAHUN IO TEpPBOTO ycClexa, HaXOAUTh BEPOSTHOCTHU
coOBITHI B cepuu ucnbplTaHuil bepHymim
63 OnepupoBaTh TMOHATHUSAMHU: CllydaiiHas BENUYMHA, paclpe/ieieHne

BCPOHTHOCTGI\/'I, JuarpaMma pacrpeCaciaCHuAa

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

npoBepsieMor L
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero o0pa3oBanust
0 pe3yJbTara
5 Teopust BEpOSATHOCTEH U CTATUCTHKA
51 CpaBHMBaTh BEPOSATHOCTHM 3HAYEHHM CIIy4yallHOM BEIWYHMHBI IO
' pacrpeieIeHUIO WIH C TIOMOIIIBIO UarpaMm
OnepupoBaTh TOHITHEM MATEMAaTUYECKOTO OXHUAAHUS, TPUBOJIUTH
55 NpUMEPBl  TOrO0, KaK MPUMEHSETCS MAaTeMaTHYeCKOE  OXKHJIaHHE
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXHJIAHHE [0
JAHHOMY pacIipeeIICHUIO
53 HNmeTh npeacTaBiaeHue 0 3aKOHE OOJIBITNX YHUCETT
54 HNMmeThb npeacTaBiIecHUE O HOPMAIBHOM pacipeielieHun




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KVIACC
IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
Koxa
6 Teopus BEposATHOCTEN U CTaTUCTHKA
[lpencraBnenne JaHHBIX ¢ momoulbio Tabmuu u  guarpamMm.  CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoJsiplllee W HaMMEHbIEEe 3HAYCHUs, pa3Max,
JUCTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyvaiiHple SKCIIEpUMEHTHI (OMBITBI) M CllydailHble COOBITHS. JIeMeHTapHbIe
coObITusl (Mcxoxabl). BepoATHOCTH cilydailHOro coOBITHA. BIU30CTh 4YacTOTHI U
6.2 BEPOATHOCTH cOObITUH. Cily4ailHble OMBITHI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObITUSIMH.  BeposTHOCTM  COOBITHH B ONBITaX €  PaBHOBO3MOXKHBIMHU
3JIEeMEHTapHBIMU COOBITUSMHU
63 Onepauuu HaJx COOBITUSIMU: TI€peceueHue, OObEIUHEHHE, MPOTHBOIIOIOKHbBIE
. coObITus. [lnarpammel Ditnepa. @opmyia ClI0KEeHUs] BEpOATHOCTEH
64 VYcnoBHas BEpOSTHOCTb. YMHOXKEHHE BEpPOSATHOCTEH. JlepeBO  CiydallHOTO
' skcniepuMmenTa. dopmysia moJiHON BeposiTHOCTH. HesaBrucrumbie coObITHS
65 KomOunaroproe mnpaswio ymHOxkeHHs. [lepectranoBkun u dakropuan. Yucio
. coueranuil. Tpeyronpuuk Ilackans. @opmyna 6unoma Herorona
bunapHblli cimyuyaliHpli ONBIT (MCIBITaHHE), ycllex W Heyjnada. HesaBucumble
6.6 ucnbiTanuss. Cepuss HE3aBUCHMBIX MCIHBITaHUM 10 T1iepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHysum
6.7 Crnyualinas BenuuuHa. Pacnpenenenue BeposTHOCcTel. J[MarpaMma pacnpenesieHusl.
' [Tpumeps! pacnpesesieHni, B TOM 4KCiie T€OMETPUIECKoe U ONHOMHAIbHOE
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN M CTATUCTHKA
5.1 UuciioBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTUYECKOE OKHJAHUE,




JUCIIEPCHUS U CTaHJIAPTHOE OTKJIOHeHHWe. [IpuMepsl npuMEeHEHUsT MaTeMaTHYECKOTO
O0XKMJaHUsA, B TOM YHUCJIE B 3aJa4yaxX W3 MOBCEIHEBHOM >XU3HU. MarteMarnueckoe
OXKHJIaHWE OWHAPHOW CIy4allHOW BEIWYWHBI. MaTeMaTH4eCKOoe OXHUIAaHUE CYyMMBI
CIIyyalHbIX BEJIMUYMH. MaTeMaTnuecKoe OXKUIAHUE U TUCIIEPCUSl TE€OMETPUUECKOTrO

1 OMHOMHUAJIBHOTO pacIpeeIeHIH

3akoH OOJBIIKMX YHUCENl M €ro poJib B Hayke, Mpupojae u obmectse. BoiOOpouHbIit

5.2

METO/]T UCCIICIOBAHUIA

[Ipumepbl  HENpPepBIBHBIX ~ CIy4YalHbIX BenuuuH. [loHSATHE O TUIOTHOCTH
53 pacripesenieHus. 3agaqu, MPUBOSIINE K HOpMaIbHOMY pacnpenenenuto. [lonsarue o

HOpPMaJIbHOM pacrpeieieHuI




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kona
NpoBepsIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeGOBAHUSI K MPEIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHOIi 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad;
yMeHHe (QOpMYyITUpOBaTH U ONEPUPOBATH TOHATUSMHU: ONPEICIICHNUE,
aKcuoma, TeopeMma, CIEACTBHE, CBOWCTBO, MPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCHIIEHBIC (DOPMYJIUPOBKH; MPUMEHSATh UX; YMEHHUE (POpPMYITHUPOBATH
oOpaTHOE W TMPOTHUBOIIOJIIOKHOE YTBEPKIACHHUE, MPUBOAUTH TPUMEPHI H
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJlT MAaTeMATHYeCKON HHIYKIUH;
MIPOBOJIMTH JIOKA3aTeIbHBIC PACCYXKACHUS TPU PEIICHUU 3aJ]1ad, OICHUBATH
JIOTUYECKYI0  TPABWILHOCTh  PACCY)KICHUH; yMEHHE  OIEepUPOBATH
MOHSITHSIMA: MHOKECTBO, TIOJMHOXKECTBO, OIEpaIlK HaJ MHOXECTBAMH;
YMEHHE HCITOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN aImapar JJisi OIMMCAHUS
pPEABHBIX TPOIIECCOB M SBICHUN W TPU PEHICHWH 3a7a4, B TOM YHUCIIC W3
JIPYTHX Y4YeOHBIX MPEJAMETOB; YMEHHE OICPHUPOBATH IMOHATHAMH: Tpad,
CBS3HBIN Tpad, aepeBo, UK, rpad Ha TUIOCKOCTH, YMEHHE 3a/laBaTh H
OMHCHIBaTh Tpadbl Pa3IUYHBIMH CIIOCOOAMH; HCIOJIB30BaTh rpadbl MpU
pelIeHnH 3a1au

YMeHue onepupoBarh MOHATUSMHU: HATypajbHOE YHUCIO, LEJIOE YHUCIIO,
CTENEHb C IIeJIbIM TOKa3aTesieM, KOPEeHb HATypaJbHOW CTENEHH, CTENEHb C
paloHaIbHBIM IOKA3aTEeNEM, CTENEHb C JCHCTBUTEIbHBIM IOKA3aTENIEM,
jJorapumM 4YuCia, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJBHOTO 4YHUCIA,
OCTaTOK IO MOJYJII0, pAalMOHAJIbHOE 4YHUCIO, HUPPALUOHAIBHOE YHUCIIO,
MHO’KECTBA HAaTypalbHbIX, LIETbIX, PALIUOHAIBHBIX, JE€HCTBUTEIbHBIX YHCET;
yMEHHE HCIONb30BaTh MPU3HAKU JEIUMOCTH, HaWMEHBIIMM OO0Imui
JenuTeNb M HauMEHbllee oO0miee KpaTHOoe, alropuT™M EBkiauaa mnpu
pElIeHNr 3a/lay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIMOHHBIMH CHCTEMaMU
CUMCJICHHSI; YMEHUE BBINOJHATH BBHIYHMCICHHE 3HAUCHUN U MPeoOpa3oBaHUs
BBIpOKEHUI CO CTemeHsMH U Jorapudmamu, mpeodOpazoBaHus APOOHO-
palOHATbHBIX  BBIPQKEHUN;  yYMEHHE  ONEpPUpPOBATh  MOHATUSMHU:
MOCNe0BAaTEeIbHOCTh, apumeTnyeckass Mporpeccusi, TeoMeTpUudecKas
nporpeccusi, OeCKOHEYHO yObIBalomlasi TeoMeTpUyecKass Mporpeccus;
YMEHHME 3aJaBaTh II0CJIEIOBAaTEIIBHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKYPPEHTHBIX (HOPMyYJI; YMEHUE ONEepUpOBaTh MOHATHUSMHU: KOMILJIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE UHCIIA, MOXAYJIb W apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCEI
(reomeTpuyeckas, TPUTOHOMETpHYECKass U  anreOpanyeckas); yMeETb
MIPOM3BOJIUTh apu(METHYECKHE JIEHCTBHS C KOMIUIEKCHBIMU YHCIIAMH;




MPUBOJIUTH NMPUMEPHl HCIIOIb30BAHMS KOMIUIEKCHBIX YHCEN; ONEepPHUpPOBATh
MOHATUSAMU:  MaTtpuma 2x2  u  3%3,  omnpenenuTenb  MaTPUIbI,
TreOMETPUUYECKUN CMBICI OMPEICTUTENS

YMeHue omnepupoBaTh TMOHSATHUSMH: pallMOHAIBHBIC, WPpPALMOHAIBHBIC,
MOKa3aTelbHble, CTENEeHHbIE, JOorapuMUUYECKUue, TPUTOHOMETPUUYECKUE
ypaBHEHHUS ¥ HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH MTOHATUSIMU:
TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEeMa ypaBHEHMH W HEPAaBEHCTB, pPAaBHOCUJIBHOCTh ypaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE peliaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI
C TOMOIIBI0 PA3NIUYHBIX NPUEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C NapaMeTPOM; IPUMEHATh YPaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI
JUIA pellleHus] MaTeMaTHYeCKUX 3a/ady M 3a/Jad M3 pPa3n4yHbIX obnacteit
HAYKHU U pEaIbHOM JKU3HU

YMeHne orepupoBaTh TOHATHSIMH: (QYHKIWS, YETHOCTH (YHKIIHH,
NEePUOANYHOCTh (YHKIUHU, OTrPaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTh
GbyHKIMH, 3KCTpeMyM (DYHKIIMH, HauOoJblllee W HAWMEHbIEee 3HAYCHUS
(GyHKIUM Ha TPOMEXKYTKE, HEmpephiBHAsE (YHKIUS, aCUMITOTHI rpaduka
GbyHKIMHM, TepBas U BTOpas MPOU3BOAHAS (DYHKLIHUU, T€OMETPUUYECKUN U
¢buznyecKkuif  CMBICT  TMPOU3BOJHOW, TMepBOoOpa3Has, OMpPEeeIEHHBIH
UHTETpall; yMEHUE HaXOAWUTh aCUMMTOTHl Tpaduka (QyHKIHUU; yMEHHE
BBIYUCIISTH IPOU3BOJIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMITO3UIIUU
GbyHKIUH, HAXOAUTH YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKINU; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLIMN; YMEHHUE HCIIOJIb30BaTh
NPOU3BOJHYIO JJIsl HUCCIENOBaHMA (PYHKUUI, HAaXOAUTh HauWOOJIbLINE U
HalMEHbIINE 3HaueHHs (QYHKUMNA; CTPOUTh TIpapUKd MHOTOUIEHOB C
UCTOJb30BAaHUEM ammapara MaTeMaTHYecKOro aHajiu3a, MPHUMEHSTbH
MPOU3BOJHYIO JUIS HAaXOXKICHHUS HAWIYYIIEero PELIeHHs B NPUKIAJHBIX, B
TOM YHCIIe COLMATbHO-3KOHOMUYECKUX U (PM3NYECKHUX 3a]auax; HaXOIUTh
IIOIAAN U 00bEMBI (UTYp C MOMOILIBIO MHTETpalia; MPUBOAUTH MPUMEPHI
MaTEeMaTUYeCKOT0 MOJCIMPOBAaHUS C MOMOIIbI0 JupdhepeHInalIbHbIX
YpaBHEHUU

YMeHue onepupoBarh MOHATUAMU: rpaduk QyHKIMH, oOpaTHas (QyHKIMS,
KOMMO3ULUS (DyHKIMHA, JuHeHHas QYyHKUUSA, KBaJpaTU4Has QYyHKLUS,
panuoHanbHass (QYHKUMSA, CTeNeHHas (yHKIUS, TPUTOHOMETPUUECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUUYECKHE (QYHKLUHU, IOKa3aTelbHas H
norapupmuueckass (QYHKIHMH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GYHKUIUH, BBIIOIHATH MPeoOpazoBaHus rpaduKoB (QYHKIIHA, HCIIOIB30BaTh
rpaduKu Ui U3YYEHHUS MPOIECCOB U 3aBHCUMOCTEH, MPU PEIICHUU 3a/1au
U3 JIpyrux y4eOHBIX NMPEIMETOBU 3ajad M3 PEaJbHOM KU3HM; BBIPAXKATh
dbopMyIaMu 3aBHCHMOCTH MEXIY BEITUYMHAMHM; HCIIOIB30BaTh CBOMCTBA H
rpaduky  QyHKOUA A0 pemeHus ypaBHEHWH, HEPaBEHCTB W 3a1ad C
napamMeTpamu;, H300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOMKECTBA
pELIEeHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a/aydl pPa3HbBIX THUIOB (B TOM YHCIE Ha
MPOLIEHTHI, OJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
YCIIyT, HAJOTH, 3a/ladyil U3 O0JIACTH YNpaBICHUS JMYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAKEHHUS, ypaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBbl IO YCIOBHIO 3aJaud, HCCIEAOBaTh IOJYyYEHHOE pEeIIeHUE WU
OILICHHMBATh MPABJONOAOOHOCTh PE3yJIbTATOB; YMEHHE MOJEIUPOBAThH
peasibHble CHUTyallud Ha $3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
ypaBHEHHs, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBUIO 3a/1a4yM, UCCIIEIOBATh
MOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAaHHEM  ammapata  anreopsl,
HUHTEPIPETHPOBATH MOTYUCHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJblllee U HanMEHbIlee 3HAYCHMs, pa3Max, JUCIepCHUsi, CTaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTrO Habopa; yMEHHE W3BJIEKaTbh, WHTEPIPETHPOBATH
nH(pOpMalLIKIO, MPEICTAaBICHHYI0 B Ta0NMIlaXx, Ha guarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pealbHBIX IMPOLIECCOB U SBIEHUI; MPEICTaBIAThH
uHbOpMAIlMI0O € TIOMOIIBI Ta0NHMII W  JAUarpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C NPUMEHEHUEM TIpadUuuecKux
METOJIOB U DJIEKTPOHHBIX CPEICTB; rpapUuecKH UCCIEI0BAaTh COBMECTHBIE
HaAOIIO/IEHUS C TIOMOIIBIO0 TUarpaMM pacCEUBaHUS M TUHEHHON perpeccun

YMeHue onepupoBaTh IMOHATUSAMHU: CIy4YallHBIA ONBIT M CIy4alHOE
COOBITHE, BEpPOSATHOCTb CIY4YalHOrO COOBITHUS; yMEHUE BBIYHMCIATH
BEPOSATHOCTb C MHCIOJIb30BaHMEM TIpadUyecKuX METOJOB; HPUMEHSThH
(bopMyJBl CIOXKEHUS M YMHOXEHMsS BepoATHOCTeH, (opmyily MOIHOM
BEpOSATHOCTH, (popmyity bepHyiiu, komMOMHAaTOpHBIE (aKThl U (POPMYIIBI;
OLIEHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITHI; YMEHHME OIEepUpOBaTh
MOHATHSAMM:  ClOy4yaliHas  BEJIMYMHA, pPAclpeAciieHUE BEPOSTHOCTEH,
MaTEMaTHUYECKOE OXHJAaHUE, JUCHEPCHUs U CTAaHAAPTHOE OTKJIOHEHHE
ClyyallHOH  BENUYMHBL, (YHKUMU  paclpeieseHuss ¢ IUIOTHOCTH
PaBHOMEPHOT0, MTOKA3aTEIbHOIO U HOPMAJIBHOIO pPacHpelesIeHu; YMEHNE
HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacCHpEeesICHUM s pelleHMs 3a/1ay;
3HAaKOMCTBO C TOHSTHUSMH: 3aKOH OOJBIIUX YHCET, METOJbl BHIOOPOUYHBIX
WCCIIeIOBAaHHIA; YMEHHE IPUBOIUTH TIPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX
yucesl B MPUPOJHBIX U OOILIECTBEHHBIX SIBICHUSAX; YMEHHUE OIEpPUpPOBATh
MOHATUSIMM:  COYETAaHUE, I[IEPECTAHOBKA, YMCIO COYETAaHUH, YHUCIIO
nepectaHoBok; OvHOM HblOTOHA; yMeHHWE NpPUMEHATh KOMOMHATOpPHBIE
(GakTbl U pacCyXA€HUs s pelIeHus 3a/4ay; OLEHUBATb BEPOATHOCTU
peabHbIX  COOBITHH;  COCTaBJISTH  BEpPOSITHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yabTaT

YMenue ONeprupoBaTh IIOHATUAMU: TOYKa, npsamasd, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJa, IUIOCKUM YroJl, JBYI'PaHHbBIN
YroJI, TPEXIPAHHBIN yTOJ, CKPEIIMBAIOIIMECA MPSIMBbIE, NApPaLUICIIbHOCTh U
NEPNCHAUKYIIIPHOCTE IMPAMBIX U IJIOCKOCT! 6171, Yo MEXAy NpAMBIMHU, YTOJI
MEXKy NPSAMON M IJIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMU, PACCTOSTHUE OT




TOYKHM JO IJIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBbIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCHOJIb30BaTh MpPH pELIEHUU 3aJad U3yYEHHbIE
(bakThl U TeOpeMbl MJIAaHUMETPUHU; YMEHHE OLIEHHWBATh Pa3Mepbl OOBHEKTOB
OKpY’KaloIlIer0o MHpa; CTPOUTh MaTEeMaTHYEeCKHE MOJEIU C TMOMOIIBIO
Tr€OMETPUYECKUX TMOHSITHM M BEJIMYMH, pellaTh CBSI3aHHBIE C HUMH
MPaKTHYECKHE 3a/1a4H
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YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL GUTYPBI, 00BEM (GUTYDHI,
MHOTI'OI'PDAaHHMK, IPaBWIbHBIH MHOTOIPDaHHHMK, CEYEHHWE MHOTOTPAHHUKA,
KyO, mNapajulenenuiesn, Npu3Ma, OUpaMuaa, Qurypa M IMOBEPXHOCTb
BpallleHHsl, LWIMHAP, KOHYyC, map, cdepa, Iuomanab cdepsl, IUIOMAIb
MIOBEPXHOCTU NHMpaMHJbl, HPU3MbI, KOHYyCa, LMIMHIpA, O00BEM KyoOa,
IPSMOYIOJbHOTO NapajjieNenunena, MNUPaMUIbl, MPU3MblL, LWIMHIPA,
KOHYyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHHs KOHyca W LWJIMHPA,
napajjieibHple OCH MM OCHOBaHMIO, CEYeHHE I1apa, IUIOCKOCTb,
Kacaromascs cQeppl, NUIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEYEHUe
MHOT'OTpaHHHMKa, W300pa)kaTb MHOTOIPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAIllEHUs, UX CEYCHMsI, B TOM YHCIE C IOMOILIBIO AIEKTPOHHBIX CPEICTB;
YMEHUE MPUMEHSATh CBOWCTBA TI'€OMETPHUUECKUX (UTYp, CAMOCTOSATENHHO
(bopMyaHpoBaTh OMpeAeTeHNUs U3ydaeMbIX (UTYp, BBIABUIaTh TUIIOTE3bI O
CBOWCTBAaX M NPU3HAKAX T'COMETPUYECKUX (UTryp, OOOCHOBBIBATHUIH
orpoBepraTb HMX; YMEHHME TMPOBOAWUTH Kiaccudukauuioo Quryp 1o
pPa3NUYHBIM TPU3HAKAaM, BBIMOJHATE HEOOXOAWMBIE JIOTIOJIHUTEIbHBIC
IIOCTPOEHHUS

11

YMeHue  omnepupoBaTh  IOHATHSMM:  JIBUKEHHE B  IPOCTPAHCTBE,
napajyieNIbHbld TePeHOC, CUMMETpUsl Ha IUIOCKOCTH U B HPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHMe 10A00Us, TOAOOHBIE (UTYpPbI; YMEHHE
pacro3HaBaTh paBHbIE M TOJOOHBIE (UTYpPBI, B TOM YHCIE B INPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh '€OMETPUYECKHE OTHOIICHUS MPH
pelieHrH 3ajlad; HaXOJUTh T€OMETPHUECKHE BEIHYMHBI (UIMHA, YTOI,
oAb, 00BEM) U PEIICHUHN 3aj1a4d U3 APYTUX yUYEOHBIX IPEAMETOB U U3
peanbHON KU3HM; YMEHHE BBIYUCISATH T€OMETPUYECKHE BETMUMHBI (JITMHA,
yroj, IUIOUaab, 00bEM, IUIOLIAJb MOBEPXHOCTH), UCIOIb3YysS H3YUECHHBIC
GbopMyIBl M METOIBI, B TOM YHCIE: IUIOMAIb MOBEPXHOCTH MUPAMUJIBI,
NpU3MBbl, KOHyca, LMIUHApa, Iulomans chepsl; 00bEM  KyOa,
NPSMOYTOJBHOTO TapalieNienuIe/ia, MHPAMUAIBI, TPU3MBIL, [WIHHIPA,
KOHYcCa, 1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYP
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VYMmenune OIICpHUPOBATH IOHATUAMMU: IMPAMOYIroJibHass CUCTEMa KOOPAWHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa Ha 4YHCJIO, pa3jokKeHHe BeKTopa Mo Oasucy,
CKQJISIPHOE MPOM3BEJCHUE, BEKTOPHOE IIPOU3BEACHUE, Yrojd MEXIy
BCKTOpPaMH; YMCHHUC UCII0JIb30BATh BeKTOpHBIfI u KOOp)IHHaTHBIfI METOO I
pEeIICHUSA TCOMETPUUCCKHUX 3aJiad U 3aaa4 APYyrux y‘I€6HBIX npeamMcToB
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YMmenue BBI6I/IpaTL MOAXOOAIIMNA METOH JJIs peuiceHud 3aaa4yv, IOHUMAaHUC




3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHHHM MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB UM SIBJIGHUWH; YMEHHE pAaclo3HaBaTh TPOSIBJICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOIUTH MPUMEPHl MaTEMaTHUUECKUX
OTKPBITUN POCCUUCKON 1 MUPOBOM MAaTeMaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 110 MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIT
12 Pammonanbhpie  uncna. OOBIKHOBEHHbIE U JECATUYHbIE JApOOH, MPOICHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuil KopeHb HaTypaibHOH cTeneHu. [eiicTBusa ¢ apupmeTnyeckumu
' KOPHSIMHM HaTypajJbHON CTENIEHH
L4 CreneHp ¢ wenbiM mokaszareneM. CTeneHb € palMOHAIBHBIM IOKA3aTEJIeM.
’ CBoiicTBa cTeneHu
L5 CuHyCc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YMCIIOBOIO apryMeHTa
1.6 | Jlorapudm uucna. JlecssiTuuHble U HATYpaJibHbIE JJOTapUPMBbI
JeiicTBuTenbHble 4Hcaa. ApupMeTHYeCKHe OIepauud ¢ JeHCTBUTEIbHBIMU
1.7 | uncnamu. [IpubnmxE€HHBIE BHIUMCICHUS, IPABIIIA OKPYTJICHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 | IIpeoOpa3oBaHue BbIpaKeHUN
1.9 | KommiekcHble uncna
2 YpaBHEHHsI U HEpABEHCTBA
2.1 Lenbie u 1poOHO-parIOHAIbHBIE YpaBHEHHUS
2.2 | HppauuoHanbHblE ypaBHEHUS
2.3 TpuronomeTprudeckue ypaBHEHUS
2.4 | Iloka3atenbHble U JorapupMUUYECKUE YpaBHEHUS
2.5 | Lensie u ApoOHO-paIIMOHATLHBIC HEPABCHCTBA
2.6 | HppauuoHanbHbIE HEPABEHCTBA
2.7 | Tloka3zatenbHbIC U JOoTrapuhMUUECKHE HEPABCHCTBA
2.8 | TpuroHomeTpuuecKkue HEpaBEHCTBA
2.9 | Cucrtemsl U1 COBOKYITHOCTH YpaBHEHHUI U HEPABEHCTB
2.1
0 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.1 . .
: Marpuna cucteMsl TMHEHHBIX ypaBHEeHUH. Onpenenurens MaTpULbl
3 OyHKIMU U TpaduKu
3.1 | ®ynuknums, cmocoObl 3amanus ¢GyHkiwpd. ['paduk ¢Qyakimu. Bsaumuao oGparHbie




¢yskuuu. YeétHeie u Heu€THBIC QyHKIMU. [lepuoanueckue GpyHKIuM

OO6nacte ompenesneHus: W MHOXECTBO 3HaueHuWd Qynkuun. Hymu ¢dyHkmm.
[IpomMexxyTKH  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.

32 MakcumymMbl U1 MHHUMYMBI (QyHKIWU. HanOonpliee M HauMeHbllee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CrenenHas (yHKIMS C HaTypajdbHBIM W LEJbIM Moka3areneMm. EE& cBoiicTBan
' rpaduk. CoiicTBa 1 rpaduK KOpPHS 17-Oi CTENECHH
3.4 | Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKu
3.5 | Iloka3arenpHas u Jorapugmuueckast pyHKINU, UX CBOMCTBA U rpadpuku
o Toukn paspeiBa. AcumnTorel rpadukoB ¢yHkuuid. CpoiictBa  (QyHKIHIA,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEI0BATEILHOCTEH
3.8 | Apudmernyeckas u reomerpuueckas nporpeccu. @opmMyiia CI0KHBIX IPOLEHTOB
4 Hauana matemaTndeckoro aHanmnsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX QYHKIUN
[IpumeHeHne TPOM3BOMHOW K MCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 | oskcTpemyMbl. HaxoxkeHre HauOONbIIEr0 ¥ HAUMEHBIIEro 3Ha4eHUsl (PYHKIMM Ha
OTpe3Ke
4.3 | IlepBooOpa3Hnas. MuaTterpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haa MHOKecTBaMHu. [{uarpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tena u NOBEpXHOCTH BpPAILECHUS
7.5 | KoopauHaTbl 1 BEKTOPHI




