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INOACHUTEJIBHASA 3ATINCKA

PaGouast mporpamma yueOHOTO Kypca «BeposiTHOCTh M CTAaTUCTHKA» 0Aa30BOT0 YPOBHS IS
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepalbHOrO TrOCYIapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAApTa CpEAHEro oOmero ooOpazoBaHHs, € YYETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBAHUH, MNPEIBABIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TpaIuLMi
poccuiickoro o0Opa3oBaHus. Peanmzanus nporpamMMbl 00ecriedMBaeT OBJIAZICHHUE KIIIOYEBBIMU
KOMIIETEHIIMSIMU, COCTaBJISIIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPBHIBHOTO 00pa30BaHMS,
[IEJIOCTHOCTh  OOIIEKYAbTYPHOTO, JIMYHOCTHOTO U II03HABATEIbHOIO pPa3BUTHS JIMYHOCTH
oOydJaronuxcs.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

VY4eOHblil kypc «BeposiTHOCTh U CTaTUCTHKa» 0a30BOT0 YPOBHS SABISETCS MPOIOIKEHUEM
U DPa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro ypoBHSI OCHOBHOM mikoibl. Kypc
npenHasHaueH Ui GOPMUPOBAHUS Y OOYJAIOIIUXCS CTATUCTHYECKON KYJIBTYPHl U TIOHUMAaHUS
poJIM TEOPUM BEPOSATHOCTEH KaK MAaTeMaTUYeCKOr0 MHCTPYMEHTA I U3YyUYEHHUS CIydalHbIX
coOBbITHI, BeIMYMH U mpoueccoB. [Ipu wu3yyeHHMM Kypca oOoramaroTcs MpeAcTaBIeHus
yyalxcs 0 METoJax MCCIeOBaHUsI U3BMEHYUBOTO MHpa, Pa3BUBAETCS TOHUMaHUE 3HAYUMOCTH
¥ OOIIHOCTH MAaTeMaTHYeCKHX METOJOB IMO3HAHUS KaK HEOTHEMJIEMON YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'0 MUPOBO33PEHHUSI.

CopepxaHue Kypca HaIpaBJIEHO Ha 3aKpeIUIeHHE 3HAHHM, MOITY4YEHHBIX MPU HW3YYEHHUU
Kypca OCHOBHOM WIKOJbI W Ha pa3BUTUE TMPEICTABICHUNW O CIy4alHbIX BEIWYMHAX U
B3aUMOCBSI3SIX MEXAY HHMMH Ha BaXKHBIX HIPUMEPAX, CIOKETHl KOTOPBIX IOYEPIHYTHl W3
OKPY>KaIOIIIETO MUPA.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU ILIEJIIMH B CTPYKTYype yueOHOro kypca «BeposTHOCTH u
CTaTHCTHUKa» CpedHel IIKOJbI Ha ©0a30BOM YPOBHE BBIJIEJICHBI CIEAYIONIME OCHOBHbBIE
conepkatenbable JTHHUM: «CrnydaiiHble COOBITHS M BEpOSTHOCTHY», «CiydaiiHble BETUYHHBI U
3aKOH OOJIBIITNX YHCEID.

Baxnyio uacTh Kypca 3aHMMaeT H3y4ye€HHE TEeOMETPUYECKOro U OMHOMHAIBHOIO
pacnpeneneHuii ¥ 3HAKOMCTBO C MX HENPEPhIBHBIMM aHAJIOTaMU — IIOKa3aTeIbHBIM U
HOPMAaJIbHBIM Paclpe/IeICHUSIMH.

Conepxanne nuaHMH «CiydailHble COOBITHST W BEPOSTHOCTH» CIY)KHT OCHOBOM IS
dbopMupOBaHUS TPEACTABICHUN O pacmpeleleHUH BEPOSTHOCTEH MeEXAYy 3HAYCHUSIMU
CIIy4aifHbIX BEJIMYUH, a TAaKXKe ATa JIMHUS HeoOXoaAnMa Kak 0a3za aJisi u3ydeHHs 3aKOHa OOJIBLINX
gucen — (DyHZAMEHTaIbHOTO 3aKOHA, ACHCTBYIONIETO B TPUPOJE M OOIIECTBE M HMMEIOIIETO
MaTemaruueckylo  (Gopmanuzanuo. Cam  3akOoH  OONBIIMX  YHCEN  TpeiaracTcs B
03HAKOMUTENILHOM popMe ¢ MUHUMAIbHBIM UCTIOJIb30BAaHUEM MaTeMaTHYECKOro popmainsma.

Tewmbl, cBsI3aHHBIE C HEMPEPBHIBHBIMU CIy4YailHBIMU BEIMYMHAMHU, aKIEHTUPYIOT BHUMaHUE
IIKOJIbHUKOB Ha ONHCAHUU U HW3YYEHUU CIyYalHBIX SIBJICHUA C TOMOUIBIO HEMPEPHIBHBIX
¢byskuii. OCHOBHOE BHUMaHHE YIEISETCS MOKa3aTeIbHOMY U HOPMAIBHOMY PacIpeAeiiCHUsM,
Opy 3TOM TMPEANoiaraeTcsi O3HAKOMUTENIbHOE H3Yy4YeHHEe Marepuana 0e3 J0Ka3aTellbCTB
MIPUMEHSEMBIX (haKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE



Ha usydenue xypca «BeposSTHOCTb W CTaTUCTHKa» Ha 0a30BOM YpOBHE OTBOAMTCA | dac B
HEJIENIO B TEYEHUE KAKIO0ro rojia 00ydeHus, Bcero 68 ydeOHBIX 4acoB.

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBienne NaHHBIX C MOMOIIbIO Tabmui U auarpamm. CpenHee apu@meTHUEcKoe,
MeAraHa, HauOOJNIbIliee W HAWMEHbBIEE 3HAUCHHUs, pa3Max, ITUCHEepCUs U CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnyuaiiHple SKCTIEpUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTH cllydailHOTO COOBITHS. BIM30CTH YacTOTBI M BEPOSATHOCTH COOBITHIA.
Cry4aifHbIe OTBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU. BeposTHOCTH COOBITHIA
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.

Onepauuu Haj COOBITHSAMH: NEepecedeHne, 00beIuHEHNE, MPOTHUBOIOIOXKHbBIE COOBITHS.
Huarpammsl Ditnepa. @opmyiia C0KEHUS BEPOSITHOCTEMH.

VYciioBHas BEPOATHOCTb. Y MHOKEHHUE BEPOSITHOCTEN. JIEpeBO CIIydallHOrO 3KCIEPUMEHTA.
®dopmyiia noiaHOM BeposTHOCTU. He3aBucumbie COOBITHSL.

Kombunatopaoe npaBuio ymHoxxeHusi. IlepecranoBku u (akropuan. Yucio codeTaHuil.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

bunapHBIf CiydailHBIM ONBIT (MCTIBITAHKE), YCIIeX W Heyaada. He3aBUCHMBbIC UCTIBITAaHUS.
Cepusi HE3aBUCHUMBIX HCHOBITAHUK 110 mepBoro ycmexa. Cepus HE3aBUCUMBIX HUCIBITAHUN
bepnynnu.

CnyuaiiHas BenuuuHa. PacnpeneneHue BeposTHOCTEH. Jlumarpamma pacnpenesieHusl.
[Ipumeps! pactipeiesieHni, B TOM YHCIIE, TEOMETPUIECKOe U OMHOMHAIBHOE.

11 KUIIACC

YuciioBble  XapakTEPUCTUKHA  CIYYalHBIX BEJIIMYMH: MaTeMaTH4YECKOE  OKHMJIAHUE,
JUCIIEPCUS U CTAHJIAPTHOE OTKJIOHEHME. [[prumepsl MpuMeHEeHNsI MaTEMaTUYECKOTO OXKUJAHUs, B
TOM 4YHCIIe B 3aJadaX W3 IIOBCEIHEBHOW >KM3HU. Maremarnueckoe OXKHJIaHhue OWHApHOM
CIy4YallHOM  BeIMYMHBI. MaremMaTuyeckoe OXHUJAHUE CYMMBI  CIy4alHbIX  BEJIMYMH.
Marematuueckoe 0KH1aHHEe U AUCTIEPCHSI TEOMETPUYECKOr0 U OMHOMHUAIIBHOTO pacipeieieHHH.

3aKkoH OOJBIIMX YHCET U €r0 pojib B HAyKe, MPUpoje U olriecTBe. BIOOpOUHbIH MeTOx
HCCIIEIOBAHU .

[IpuMepsl HENpepbIBHBIX CIIy4ailHBIX BeNWYWH. [IOHSATHE O MIOTHOCTU pacHpeiesiCHUs.
3ajmauu, TPUBOASANIME K HOpMajdbHOMY pacnpeeneHuto. [loHsTHE 0 HOpPMallbHOM
pacipeneneHnH.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE pE3yabTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO IPAXJAHCKOW MMO3UIMM OOydaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUIHCKOro OOILECTBa, MPEACTaBICHUEM O MaTEMAaTUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SIBICHHH, MpOIEAyp TIpa)kIaHCKOro ooOiiecTBa
(BBIOOpBI, ONMPOCHI W Mp.), YMEHHEM B3aUMOJCICTBOBaTh C COLMAIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU U Ha3HAYEHUEM.

Ilarpuornyeckoe BoCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCUMCKOM Tpa)1aHCKOW MACHTUYHOCTH, YBOKEHUS K MPOLLIOMY
M HACTOAIIEMY pPOCCHUHCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSIM
POCCHUMCKMX MAaTE€MaTUKOB M POCCUMCKON MaTeMAaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAaHMEM [JyXOBHBIX LIEHHOCTEH PpOCCUICKOrOo Hapoaa; C(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTHYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAayKM U JIEATENBbHOCTBIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOHYHBOTO OYyIYILETO.

JcTeTHYeCKOe BOCIIUTAHHUE:

JCTCTUYECKHM  OTHOLIEHWEM K  MHpY, BKIIOYas OCTCTHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyX IEeHUH; BOCIPHUUMYHUBOCTHIO K
MaTEMaTUYECKUM acIEKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

PusnyecKoe BOCIUTAHHUE:

C(OPMHPOBAHHOCTBIO YMEHHUS NPHUMEHATh MaTeMaTU4YeCKHe 3HAaHUA B HHTEpecax
310pOBOTO U 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOT'O OTHOLICHHS K CBOEMY 30POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, peryisipHas (Qusnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPLICHCTBOBAHUSA, NPHU 3aHATUAX CHOPTUBHO-03/J0POBUTEIILHON
JESATEIIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTH TPYHOIIOOWS; WHTEPECOM K Pa3IHYHBIM
cdepam Mpo(hecCUOHATBHON 1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oyayiei nmpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
KU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMIO H
caM0o00pa30BaHUIO Ha TPOTSHKEHUHM BCEH KM3HMU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEILICHNN MPAKTUYECKUX 3a7a4 MaTEMaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, MOHMMAaHHEM BIMSHUS COIHMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLUAIBHON CpEeIbl, OCO3HAHUEM
rJI00aNbHOTO  XapakTepa SKOJOTMYECKHMX  Ipo0sieM; OpHEeHTaluued Ha  NpUMEHEHHUe
MaTeMaTHYeCKUX 3HAHMU Ul pelIeHMs 3aad B OOJIaCTH OKpYXKarolled Cpelbl, INIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOLIECTBEHHOW NPAKTUKU, TOHUMAaHUEM MaTeMaTHYECKOM HayKH Kak c(epsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNY;



OBJIAJICHUEM S3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KyJIbTYpPOW KaK CpPEIACTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M HCCIENOBATEIBCKYIO JIEATEIBHOCTD
WHJUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEBI y4eOHOTO mpenMeTa «MareMaTuka
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIBbHBIMH  HO3HAGAMENbHbIMU  OeliCeUsMU,
VHUBEPCANIbHLIMU ~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2YIAmUEHbIMU
OelcmeusImMu.

1) Yuusepcanvnvie noznasamensusie oeticmsus, obecnewusaom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcs (0ceoeHue memooo8 NO3HAHUS OKPYICAIOUe20 MUpda,
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBrble JJornyeckue 1eHCTBHUA:

® BBIBIATH M XapaKTepU30BaTh CYIIECCTBEHHbIEC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIIEHWH MEXIYy TOHATUSAMHU; (HOPMYIHUPOBATH OMpEACNCHUs TOHSATHU;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIi 00OOIICHUS
U CpaBHEHUS, KPUTEPUHU TIPOBOAUMOIO aHAIN3a;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpUILATeNIbHbIE, EAMHIYHBIE, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIBISATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U MPOTUBOPEUns B (hakTax,
JTaHHBIX, HAOJMIOACHMSIX W YTBEPKACHUSX; Ipeajaratb KpUTEPUM [JIs BbISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

e JlelaTh BBIBOJBI C HMCIOJb30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUI 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHU (TpsMble
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIBI;

e BpIOMpaTh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBAaTh HECKOJIBKO BapHUAaHTOB
pelieHus, BeIOUpaTh Hanboiee MOAXOIAIIMNNA ¢ yUETOM CaMOCTOSITEIbHO BbIIEJICHHBIX
KPUTEPHUEB).

ba3oBrble uccienoBaTe/bCKue NeHCTBHA:

® CNONB30BaTh  BONPOCHI  KaK  HMCCIEAOBAaTEIbCKUMW  HHCTPYMEHT  IO3HAHMUS;
¢dbopMynHupoBaTh BONPOCHI, (PUKCUPYIOIIME MIPOTHBOPEUYHUE, NMPOOIIeMy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHuyecKkoro oOBeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy O0bEKTaMH, SIBICHUSIMH, MPOIIECCAMHU;

® CaMOCTOATENTHHO (opMyaupoBaTh OOOOIIEHUS W BBIBOALI IO  pe3yjbTaTaM
NPOBEAEHHOTO HAOIIOCHNS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

® [POTHO3UPOBATH BOZMOKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MPEATIOTOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmaunmeii:



BBISABIIATH Ae(UIIUTHI UHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BONPOC U
JUISL pEILICHNS 3a/1a4H;

BBIOMpaTh HMHGOPMALMIO W3 HCTOYHMUKOB PpA3IMYHBIX THUIIOB, aHAJIM3HPOBATH,
CHCTEeMaTH3UPOBAaTh M HMHTEPIPETHPOBATh WHPOPMAIMIO PAa3IUYHBIX BHIOB U (HOpPM
IPECTaBICHHUS;

CTPYKTYpHpOBaTh HH(OpMAIHIO, TMPEACTAaBIATh €€ B  pasNUuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUyuecKy;

OLICHWBATh HAAEKHOCTh HMH(GOPMALMH MO CAMOCTOATENHHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvhvle KoMMyHuUKamueHwvle Oelicmsus, obecnewusaionm coopmupo8aHHoCcmy
COYUANBHBIX HABLIKOB 00YUAIOUWUXCHL.
Oo0mrenue:

BOCHPUHHUMATh U (POPMYIHPOBATH CYKJICHHS B COOTBETCTBHHU C YCIOBHSAMH H IEISIMU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpAaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHHs 0 XOIy pPeIIeHHs 3a1a4l, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

B X0/ 00CYXJIEHHsI 3371aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, IPOOJIEMBI,
pemiaeMoll  3a1aud, BBICKA3bIBATh MJCH, HAICJICHHBIE Ha IIOMCK DEIICHMUS;
CONOCTABIATh CBOM CYXJACHHS C CYKICHUSMHM JPYI'HX YYacTHHKOB JHAJIOra,
OoOHapy>KUBaTh Pa3IMUne U CXOACTBO MO3ULIMI; B KOPPEKTHOH (hopMme HOopMyIHpOBATH
pa3HoIIacusi, CBOM BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAaThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIIEJOBAHNUs, IPOCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OPMAT BHICTYIUIEHUS C YYETOM 3a7ad NpPE3CHTAlH |
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

MOHMMATh M HMCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYAIbHOW pabOTHI
OpU peHIeHWH Y4YeOHbIX 3a1ay; IPUHUMATh I€JIb COBMECTHOH JESTEIbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pabOThl, pacHpedeisTb BHIbI padoT,
JIOTOBApUBATHCs, OOCYXKAAaTh MPOIECC W Pe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJIBKHX JIIOACH;

Y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CY ACHUS, 0OMEH MHEHH, «MO3TOBBIE
HITYPMbI» W UWHBIE); BBIMNOJIHATH CBOIO YacThb pabOThl W KOOPAMHHPOBATH CBOU
I[eﬁCTBHH C APpYTUMHU WICHAMU KOMaH/Jbl; OLICHUBATh KAYCCTBO CBOCT'O BKJIa/Ja B O6H1HI>'I
IPOAYKT 110 KPUTEPUSM, C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmoviCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranmn3anus:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEeKCUH Kak OCO3HAHUS COBEpILIAEMbIX
JECTBUH M MBICIUTENBHBIX IPOLECCOB, MX pE3yabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTpPOJIA IIpOLEcCa M pe3ysbTrara PELICHUS MaTeMaTHYeCKOU
3a/1a4u;



® I[IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTH IIPH PEIICHUM 3aJa4yd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAlICHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUAM, OOBACHATh MPUYHHBEI
JOCTHDKEHUSI WIIM HEIOCTHKEHUS Pe3yJbTaTOB JEATEIIbHOCTH, HAXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

Yurtate ¥ CTPOUTH TAOJIUIBI U JUArPAMMBI.

OnepupoBaTh MOHATUSIMH: CcpelHee apHU(METHUYecKoe, MeaAuaHa, HaumOoIblIee,
HavMMEHbIIIee 3HAaU€HHE, pa3MaX MacCHUBa YUCIOBBIX JaHHBIX.

OnepupoBaTh TOHATHUSMHU: CIYYaWHBIA SKCIEPUMEHT (OMBIT) W CIy4alHOE COOBITHE,
3JIEeMEHTapHOe COOBbITHE (3JEMEHTApHBIA MCXOJl) CIy4allHOTO OIbITa; HAXOAUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXXHBIMU CIy4YaWHBIMHU COOBITHSIMH, HAXOIUTh U CPABHUBATH BEPOSTHOCTH
COOBITHI B U3YYEHHBIX CIYyYalHBIX SKCIIEPUMEHTAX.

Haxomute u hopmyaupoBaTh COOBITHS: TIEPECCUCHUE U OOBbEIUHEHHUE JTAHHBIX COOBITHH,
coObITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO; IOJb30BaThCS auarpamMmamu Oiliepa u
bopMyIoit croXkeHUs BEPOATHOCTEH MPpH PEeLICHUH 3ajad.

OnepupoBaTh TOHITHSIMH: YCJIOBHAsE BEPOSATHOCTH, HE3aBUCHUMBIC COOBITHS, HAXOJHUTh
BEPOATHOCTH C TOMOUIBIO IIPAaBUJIa YMHOXKEHHUS, C TIOMOIIIBIO JIepeBa CIy4aifHOTO OMBITA.

[TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7au.

OnepupoBaTh MOHATUSIMHU: HCHBITAHUE, HE3aBUCUMBIC HCTIBITAHUS, CEPHsl HUCIBITAHUM,
yCcIex W HeyJada; HaxXOIUTh BEPOATHOCTH COOBITHI B CEpUU HE3aBUCHUMBIX HCIBITAHUN IO
MEPBOTO yCIIeXa; HAXOAUTh BEPOATHOCTH COOBITUI B CEPUU UCTIBITAaHUKN bepHysmm.

OnepupoBaTh TMOHATUSIMU: CiIydailHasi BEJIMYMHA, pPAacOpeAcsieHue BEPOSITHOCTEH,
JarpaMma pacrpeesieHusl.

11 KUIIACC

CpaBHUBaTh BEPOSATHOCTU 3HAYEHWH CIIy4allHOM BEJIMYMHBI 10 PACHpPElEICHHUIO WU C
IIOMOILBIO AUArPaMM.

OnepupoBaTb MOHATHEM MaTEMATUYECKOTO OXKMJIAHUS; NPUBOAUTH NPUMEPHI, Kak
IIPUMEHSAETCA MaTEMaTHYECKOE OXHUAAHHUE CIIy4alHOM BEIMYMHBI HAaXOOUTh MaTEMaTH4ECKOE
OKHJaHHE 110 JAHHOMY PACIPEACICHUIO.

Nmetsb npencraBieHue 0 3aK0HE OOJIBIINX YUCEI.

HNmets npencrasieHue 0 HOpMaJIbHOM PaCIpENCIICHUM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTHyeckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [IpencraBneHue qaHHBIX U OMUCATENIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
, CryuaiiHble ONBITHI U ;(quaﬁHHe COOBITHS, . 1 BuGmiorexa LIOK
OTIBITRI € PABHOBOSMONHAIMH https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapPHBIMU UCXOIaMH
3 Onepanuu Haa COOBITUSIME, CIOKEHUE 3 bubmmoreka [JOK
BEPOSTHOCTEH https://m.edsoo.ru/e0b7bO0f1
4 ZICHOSH a: ]ZeEOHTI;OZ)T;’ Aep ZBOO o 6 bubimoreka [JOK
/IYHQHHOTO OfbITa, QOPMYJIa HOTHOU . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCHUMOCTb COOBITHM
bu6mmoreka [IOK
5 6 (0] 4
JICMCHTLL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 Ce ocJeoBare CITBITAHU 3 1 brbmiorexa LOK
WU [IOCJIE0BATENBHBIX UCIIBITAHUI
p A https://m.edsoo.ru/e0b7b0f1
7 Ciy4JaliHbIe BETHYHUHEI U pacIpeelICHUS 6 bubmorexa HOK
i pactipes https://m.edsoo.ru/e0b7b0f1
bu6 OK
8 O0001IeHre U cUCTEMaTU3aINs 3HAHUI 5 2 hgp:;jﬁ:ii.m 1e0bTbOf1
OBUIEE KOJIMYECTBO YACOB I10 34 ) )

[NPOT'PAMME



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
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https://m.edsoo.ru/e0b7b0f1

11 KJTACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
| MaremaTuueckoe OKHJAaHuEe CIy4ailHON 4 bu6mmoreka [IOK
BEITNYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jucnepcus u cCTaHAAPTHOE OTKIIOHEHHE 4 1 bubmmoreka [IOK
CIIy4aifHOW BEJIMYHHBI https://m.edsoo.ru/5fbeSdcl
bu6mmoreka [IOK
3 3aKoH GostbiX HHcen 4 ! ! https://m.edsoo.ru/5fbc5dcl
HenpepbiBHbIE ClTy4aliHbIE BETUUUHBI bubmuorexa [JOK
4 2
(pactipeneneHus) https://m.edsoo.ru/5fbc5dcl
5 Hopmanbsnoe pacnpenene 2 1 Brbmiorexa LIOK
MaJIbH i TICHUS
P pacripea https://m.edsoo.ru/5fbeSdel
6 [ToBTOpEHHE, 0000IICHNE U 18 | bu6mmoreka [IOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 14 ) 3
[TPO'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
TR IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
A p— NpOrpaMMBbl CpeIHero o01ero oopa3oBaHus
6 Teopust BEpOSITHOCTEN M CTATUCTUKA
6.1 UuTath U CTPOUTH TaOJIUIBI U JUATPAMMBI
6.2 OmnepupoBaTh MOHATHAMH: CpeJHEe apupMeTHIeCKoe, MeIiana, HanboJbIee, HauMEHbIIEee 3Ha-
YCHHUE, Pa3MaxX MacCHBa YHCIOBBIX JaHHBIX
OnepupoBaTh MOHATHAMHU: CIIYYaWHBIA OJKCIEPUMEHT (ONBIT) H  CIOy4ailHOe CcOOBITHE,
63 JIIEMEHTapHOE COOBITHE (PTEMEHTAPHBIA MCXOMA) CIYyYalHOTO ONBITA; HAXOIWTH BEPOSTHOCTU B
' OTIBITAX C PABHOBO3MOXKHBIMH CITyJalHBIMH COOBITHSAMH, HAXOJUTh M CPAaBHUBATH BEPOSTHOCTU
COOBITHI B M3YYEHHBIX CIYYalHBIX DKCIIEPHUMEHTAX
Haxoaute u GopMynmupoBaTh COOBITHS: IIepeceUeHne U OObEMHEHUE TaHHBIX COOBITHH, COOBITHE,
6.4 MIPOTHBOIIOJIOKHOE JAaHHOMY COOBITHIO; TIONB30BaThCA JaUarpamMmmamu Jiiepa W (Qopmysoi
CJI0XEHHS BEPOSTHOCTEH MPH pellIeHUH 33124
6.5 OnepupoBaTh IOHATHSAMH: YCIOBHAsi BEPOSTHOCTh, HE3aBUCHUMBIC COOBITHS, HAaXOJHUTh
' BEPOSITHOCTH C TIOMOIIBIO TIPABIJIA YMHOXEHHUS, C TIOMOIIBIO IePEBa CIYIaifHOTO OTBITA
6.6 [TpuMeH T, KOMOMHATOPHOE MPABHIIO YMHOXKEHHS IPU PEIICHUH 314
OmnepupoBaTh MOHATHSIMHU: HCIBITAHWE, HE3aBUCHMBIC HCIBITAHUS, CEPUs HCIBITAaHWH, yCIeX U
6.7 HEeyJa4a; HaXOJIUTh BEPOSTHOCTH COOBITHH B CEPUU HE3aBUCHMBIX HCIBITAHUN IO TEPBOTO
ycrexa, HaXO/IUTh BEPOSITHOCTH COOBITHIA B CEpHHU HCIIBITaHUH bepHymm
6.8 OmnepupoBaTh MOHIATUSMHE: CITydaifHasl BEIWYHHA, PACIIPEACICHUE BEPOATHOCTEH, TuarpaMmma pac-
' HpeeneHus




11 KJIACC

l'lpOBfI;)(:lZ:!MOFO IIpoBepsieMble MpeIMeTHbBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
peryinTana NMPOrpaMMbl CpeHEro oouero oopa3oBaHus
5 Teopust BEpOSITHOCTEN M CTATUCTUKA
51 CpaBHuBaTh BEpOSITHOCTH 3HAYEHUHN CyJaitHOU BEIINYUHBI
' 10 PacIpeIeIICHUIO WX C IIOMOIIbIO THarpamMM

OmnepupoBarth TMOHATHEM MAaTEMAaTHYECKOTO OXHUIAHWS, TPUBOAWTH IPUMEPHI TOTO, Kak

5.2 TIPUMEHSIETCS] MaTEMaTHYECKOE OXHUIaHWE CIy4YallHOW BEJIHYMHBI, HAXOIWTh MAaTEMaTUYeCcKOe
O)KHUJJAaHHE TI0 JAHHOMY pacrpeielICHHIO

5.3 MmeTs nipesicTaBieHne 0 3aKOHE OOJBITNX YHCET

54 Wmets npesncTaBieHne 0 HOPMAITLHOM pacIpe/IeIeHIN

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUS

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEpPKAHMUS
6 Teopus BEpOSITHOCTEN U CTAaTUCTHKA

6.1

HpeI[CTaBHeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/III u ayarpamm. Cpez[Hee apI/I(bMeTI/I‘-IeCKOC, MEauaHa,
HanOoJIbIIee M HAUMEHBIIIEE 3HAYCHHA, padMax, TUCICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YHCJIOBBIX Ha60pOB




Kox

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Crny4aifHble DKCHEpUMEHTHI (ONBITHI) M CIy4YalHbIle COOBITHS. OJEMEHTapHbIC COOBITHS (HCXOIBI).
BepositHOoCTB CIIy4aifHOTO COOBITHS. bimzocte YaCTOTHI
6.2 |u BeposTHOCTH cOObITHNA. CiydallHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHUSMHU.
BepositHocTH COOBITHI B OIBITAX
C PaBHOBO3MO>KHBIMH IEMEHTAPHBIMH COOBITHIMHU
63 Omnepaiu HaJ COOBITHSIMHU: TIepeceveHue, 00beIMHEHUE, IPOTHBOIIONOXKHBIE COOBITHSL. JlmarpaMMsbl Diiepa.
' DopMyJia CI0XKEHUSI BEPOATHOCTEN
6.4 VYcnoBHas BEpOsSITHOCTh. Y MHOXKEHHUE BeposiTHOCTEN. JlepeBo cimywaitHoro sKkcriepumenTta. @opmyna moaHon
' BeposiTHOCTH. He3aBucHuMBbIe COOBITHS
6.5 Komb6unaropHoe npaBuino ymHOxeHus. [lepecraHoBku U (akropuan. Yucno coueranuil. TpeyroiabHHK
' ITackans. @opmyna 6unoma HeroTona
6.6 buHapHBIl crmydaiiHBI ONBIT (WUCHBITAHWE), ycreX M Heyaada. HesaBucumble wucnbiTanus. Cepus
' HE3aBUCUMBIX HCIBITAaHUM 710 epBoro ycrnexa. Cepusi He3aBUCUMBIX HcTibITaHui bepHysuin
Cnyuaiinas BenuuuHa. Pacrmpenenenue  BeposTtHocTed. Juarpamma  pacmpeneneHusi.  I[Ipumepst
6.7 |pacnpenenenuti, B TOM qucie TEOMETPUIECKOE
1 OMHOMHAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
5 Teopust BEpOSITHOCTEN M CTaTUCTHKA
YncioBele  XapaKTEPUCTUKH  CIyYalHBIX  BEIMYMH: MAaTEMaTHYECKOe OXXKHAAHUE, IUCICPCHS
5.1 U CTaHJapTHOE OTKJIOHeHue. [IpuMepsl NPUMEHEHUS MaTeMaTHYeCKOro OXHUAAHUS, B TOM 4YHCIE B
3ajjayax W3 MOBCEIHCBHON JKM3HHM. MaTeMaTH4YecKOe OXKUJIaHWe OWHApHOW CIy4allHON BEJIHYHHBL




Kon

MaremaTnueckoe OXXKHNIaHUE CYMMBI CHy‘laﬁHbIX BEIWYMH. MaTtemaTHdecKkoe OXUOAHUE U JUCTIEPCUA
TCOMETPHUICCKOTI'O U OHMHOMHAJIBLHOTO pacnpez[eneHHI”d

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

5.2 3aKkoH OOJIBIITNX YHCEN U €0 POJIb B HayKe, MPHUPoJie B o01ecTBe. BoIOOPOUYHBIN MeTO HCCIIeTOBAHUIA

53

HpI/IMepI)I HEMIPECPBIBHBIX CJ'Iy‘IafIHI:IX Beinn4yuH. IloHATHE O IUIOTHOCTH pacnpeaciaCHus. 3a11aq1/1,
MPpUBOAAIINE K HOPMAJIBHOMY pAaCIIpEACJICHUIO. Ilonsrtue o HOPMaJIbHOM pacCrnpCacICHNN

MPOBEPSIEMBIE HA EI'3 110 MATEMATHUKE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
HPOI'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUA

Kon nposepsiemoro
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHMSA K MPEIMETHBIM Pe3yJIbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeIHEro
o01ero o0pazoBaHus

Bnagenue MmertogamMu J10Ka3aTeNbCTB, aJrOpUTMAMH pELICHHUS 3ajady; yMeHue (OpMYIHpOBaTb U ONEPUPOBATH MOHATHAMHU:
oTpeieNieHne, aKCHOMa, TEOpeMa, CIEACTBUE, CBOWCTBO, MPU3HAK, JOKA3aTeILCTBO, PABHOCWIBHBIE (DOPMYIUPOBKH; IPHMEHSThH HX;
ymeHue (GpopMyaHpoBaTh 00paTHOE W IPOTHUBOIIOJIOXKHOE YTBEPKACHHE, MPUBOIUTH NMPUMEPH U KOHTPIPUMEPHI, HCIIOIB30BATh
METOJI MaTeMaTHU4YecKOW WHIYKLWHU; MPOBOAMUTH JOKa3aTelIbHbIE PACCYXAEHUS TNPH PELICHUH 3aJay, OLIEHUBATh JIOTHYECKYIO
MPaBWIBHOCTh PACCY)KIIEHUI; yMEHHE ONEepUpOBaTh MOHATHUAMU: MHOXKECTBO, INOJMHOXKECTBO, OMEpallMyd HaJ MHOXXECTBaMH;
YMEHHE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anapar [yl ONMCaHus peallbHbIX IPOLIECCOB U ABJICHUN U IIPU PELICHUH 3ajad,
B TOM 4YHCJE M3 APYTHX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATh MOHATHAMH: Tpad, CBSI3HBIN rpad, AepeBo, IUKI, rpad Ha
IUTOCKOCTH; YMCHHE 32/1aBaTh U OIMHCBHIBATH IPadbl pa3IMIHBIMU CITOCOOAMU; HCIIOIh30BaTh Fpadbl MPH PEIICHAN 33134

YMeHne onepupoBaTh MOHATHSMH: HATypalbHOE YMCIIO, LIEJI0€ YMCIO, CTENEeHb C LIeNbIM IOoKa3aTejeM, KOpeHb HaTypallbHOM
CTETICHH, CTEIICHb C PAIlOHAJIBHBIM ITOKA3aTeJIeM, CTEIICHb ¢ IEeHCTBUTEIBHBIM IOKa3aTeIeM, JIOTapu(M ducia, CHHYC, KOCHHYC H
TaQHI'€HC NPOU3BOJIBHOIO YMCiIa, OCTATOK 10 MOAYJIIO, PAllMOHAJIBHOE YMCIIO, UPPAlMOHAIIBHOE YUCIIO, MHOXKECTBA HATYpaJIbHBIX,
LEJNBIX, PAIIMOHANBHBIX, JCHCTBUTEIBHBIX YUCET, YMEHUE HCIIOIh30BaTh MPU3HAKH NETUMOCTH, HAUMEHBIINN OOIIUI NENUTENh U
HauMeHbllee olliee KpaTHOe, alropuTM EBKiIKJa MpH pelleHrd 3a/ay; 3HAKOMCTBO C Pa3jiHMYHBIMU MO3WIIUOHHBIMU CHCTEMaMH
CUHCIICHUSI, yMEHHE BBINOJHATH BBIYMCICHHE 3HAYCHWH M TpeoOpa3soBaHMsI BBIPAKCHUH CO CTENCHSAMH M Jorapupmamu,
npeoOpazoBaHus APOOHO-PAIMOHANBHBIX BBIPAKECHHUI; YMEHHAE OIEPHUPOBATH MOHATHSIMU: ITOCIECIOBATEIHLHOCTD, apU(PMETHICCKAS




Kox nposepsiemoro
TpeOOBaAHUSI

IIpoBepsieMble TPeGOBAHMA K PeIMETHBIM Pe3y/JbTaTaM OCBOEHHS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero
0011ero oopazoBaHus

MpOTpeccHs, TEeOMETpUYecKas Tporpeccusi, OECKOHeYyHO yOBIBAIOIIas TEeOMETPHYECKas TIPOTrpeccHs; YMEHHE 3a/1aBaTh
MOCIIEI0BATENILHOCTH, B TOM YHUCIIE C MOMOLIBIO PEKYPPEHTHBIX (OPMYIT; YMEHHE ONEPUPOBATh MOHATUSMHU: KOMILJIEKCHOE YHCIIO,
COTPSDKEHHBIC KOMIUIEKCHBIC YHCJIA, MOIYJIh U apryMEHT KOMIDIEKCHOIO 4Yucia, (opMa 3aluCHd  KOMIUICKCHBIX —YHCEN
(reomeTpHuecKas, TPUTOHOMETPUYECKas M anreOpandeckas); yMeTh NMPOU3BOIUTH apu(METHICCKHE ACHCTBUS C KOMIUIEKCHBIMU
YHUCIaMHU; TPUBOIUTH TPUMEPH HCIOJIB30BAHMS KOMIUICKCHBIX YHCEN; ONEpHUpPOBATH IMOHATHSIMU: MaTpuma 2x2 u 3X3,
ONpeAeTUTeNb MaTPULIbI, TEOMETPUUECKUIN CMBICI OIIPENEIIUTEINS

YMeHHEe OmepHpoBaTh NOHATHSAMH: pPalMOHAIBHBIC, WPPAUOHANBHEIC, IIOKa3aTelbHBIC, CTCIECHHBIC, JIOrapu(pMHUYECKHE,
TPUTOHOMETPHUYECKHE YpPaBHEHUS M HEPABEHCTBA, MX CHCTEMBI; YMCHHE OIEPHUPOBATH IMOHSATHSIMHU: TOXIECTBO, TOXIECTBEHHOE
npeoOpazoBanue, ypaBHEHHE, HEPABEHCTBO, CICTEMa yPaBHEHHUI 1 HEPAaBEHCTB, PABHOCHIBHOCTh YPAaBHCHHH, HEPAaBEHCTB U CHCTEM;
yYMEHHE pellaTh ypaBHEHMs, HEPaBEHCTBA M CHUCTEMbl C MOMOILBIO PA3IMYHBIX NPUEMOB; pellaTh ypaBHEHMs, HEPaBEHCTBA M
CHUCTEMBI C TapaMeTpoM; MPUMEHATh ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI AJISl PELICHHS MaTeMaTHMYeCKHX 3alad U 3a1ad H3
Pa3IMYHBIX 00JacTeld HAYKH U peallbHOW KU3HU

YMeHne oneprupoBaTh MOHIATHSAMH: (QYHKINS, YETHOCTh (DYHKITNH, TEPHOANMIHOCTS (DYHKIIUH, OTPAaHHYCHHOCTh (DYHKIIH, MOHOTOH-
HOCTh (DYHKIIUH, IKCTPEeMyM (YHKIMY, HAaHOOJbIlIee U HANMEHBIIICe 3HAUYCHHS (PYHKIIMH HA IPOMEKYTKE, HEIPEphIBHAS (YHKINU,
acUMITOTHI Tpadrka QyHKIUM, epBas U BTOpas MPOU3BOAHAS (DYHKIUU, TEOMETPHUYCCKUN U (HUIUUCCKUIA CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONpeneNéHHbI HHTETPal; yMEHHE HAXOAWTh aCHMIITOTH rpaduka (YHKINH; YMEHHE BBIYHCIATH IIPOU3BOTHEIC
CYMMBI, MPOM3BEICHUS, YACTHOTO W KOMIIO3UIMU (DYHKIWH, HaXOAWUTh YpaBHEHHE KacaTelbHOW K Tpaduky (QYHKIMH; YMEHHUE
HAXOIUTh MPOU3BOJHEIC dJIEMEHTAPHBIX (YHKIUI, YMEHUE UCIIOIB30BATh MPOM3BOAHYIO JUIS MCCICAOBaHUSA (QYHKIUH, HAXOIUTh
HanOOJbIINE 1 HANMEHBIIHNE 3HAYCHUS (DYHKIUI;, CTPOUTH rpadUKd MHOTOWICHOB C MCIIOIB30BAHUEM aIlllapaTa MaTeMaTHIECKOTO
aHanu3a; MPUMEHATh IPOM3BOLHYIO Il HAXOXKACHUS HAWIY4lIero pelIeHUus B IPUKIAAHBIX, B TOM 4YHCJE COLUAIBHO-
HSKOHOMHUYECKUX W (PU3MUECKUX 3afadax; HaXOAWThH IUIOMIaAN M OOBEMBI (UIYp C IOMOIIBIO MHTETpaja; MPHUBOIUTH MPHMEPHI
MaTeMaTHYECKOT0 MOJICITUPOBAHUS C IIOMOIIBIO U (EPESHINANBHBIX YPAaBHECHHI

YMeHue onepupoBaTh NOHATHAME: TpaduK GyHKIUH, 0OpaTHAsT (PYHKIIHS, KOMITO3UIUS (GYHKIUA, THHEHHAs (HYHKIUS, KBaIpaTHd-
Has (YHKIMS, palMoHalbHAs (YHKIHWSA, CTeTIeHHas (YHKIHS, TPUTOHOMETPHUYECKUE (YHKIMH, OOpaTHbIC TPUTOHOMETPUYECKHE
(yHKIMH, TOKa3aTeNIbHAs W JorapupMuieckas QyHKIIMU; YMEHHUE CTPOUTh TPaQUKU U3yUeHHBIX (PYHKIIUH, BBITIOIHATh IIPe0Opa3o-
BaHUs TpadukoB (YHKIUHA, HCIOIB30BaTh TPa(UKU Ul M3YYCHHS MPOIECCOB U 3aBUCHMOCTEH, NMPH PEIICHUU 3a1ad U3 JPYTUX
yaeOHBIX MPeIMETOB
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W 3aJad W3 PEANbHON XHM3HHW; BBIPAXaTh (OPMyJaMH 3aBHCHMOCTH MEXIy BEIMYMHAMH; HCIONB30BaTh CBOMCTBA W TIpaHKH
GYHKIMIA U pelieHus] ypaBHEHHUH, HEPABEHCTB M 33]a4 C IMapaMeTpaMu; n300paxaTh Ha KOOPIWHATHON IUTOCKOCTH MHOXKECTBA
pelIeHui ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue peniate TEKCTOBBIC 3afaydl PAa3HBIX THUIOB (B TOM YHCIIC HA IPOLEHTHI, AOJU M YaCTH, Ha ABIXCHUE, PadOTy, CTOMMOCTD
TOBapOB M YCIYT, HAJOTH, 3aJadyd M3 OONACTH YIpaBJICHHUA JIUYHBIMH M CEMEHHBIMH (PHHAHCAMH); COCTABIATH BBIPAKCHMS,
YpaBHCHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO 33/1a4H, HCCIICAOBATh MTOJYYCHHOE PEIICHUE U OIICHUBAThH MPaBIONOI00HOCTh
pe3yIABTaTOB; yMEHUE MOAEIUPOBATh PeajibHbIE CUTYyalluu Ha A3bIKE MAaTEeMaTUKHU; COCTABIIATH BRIPAXKEHUS, YypaBHEHU, HEPABEHCTBA
U UX CHCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIEI0BATh IIOCTPOCHHBIE MOJICNIH C UCIOIb30BAaHUEM armapaTa anreOpsl, HHTEPIPETHPOBATH
IIOJIyYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: cpenHee apudMETHUECKoe, MeAuaHa, HauOoNbllee W HAMMEHbIICe 3HAYCHUS, pa3Max,
JICTIEPCHS, CTAHTAPTHOE OTKIOHEHHE YHCIOBOTO HabOpa; YMEHUE U3BIECKATh, HHTEPIPETHPOBATh HH(POPMAIINIO, IPEACTABICHHYIO
B TaONUIax, Ha AWarpaMMmax, rpaukax, OTPaKaIOIIyI0 CBOWCTBA PEAbHBIX IPOIECCOB U SIBJICHUH; MPEICTABIATH HHPOPMAIHIO C
MOMOIIBIO TAONHIl M AWATPaMM; HUCCIENOBATh CTATUCTHYECCKHUE NAHHBIC, B TOM YHCJIE C MPUMEHEHHEM Tpa()UIecKuX METOJOB H
AIIEKTPOHHBIX CPEJICTB; TpapUUECKH HCCICAOBATh COBMECTHBIC HAONIOACHUS C IIOMOINBIO JWarpaMM pacCEUBAaHUS W JHMHEHHOM
perpeccuu

YMeHre onepupoBaTh MOHATUSAMH: CIyYalWHBIA OMBIT W CIIydallHOe COOBITHE, BEPOSATHOCTh CIIy4alHOrO COOBITHS, YMEHHE
BBIYUCIISTH BEPOSTHOCTE C MCIIOJIB30BAaHHEM IpapUIeCKUX METOAOB; IPUMEHATH (POPMYJIBI CIIOKCHHS U YMHOKCHHUS BEPOSATHOCTEH,
(dbopMyIly MOTHOH BepoATHOCTH, Gopmyny bepHymin, koMOHHATOpHBIE (HAKTHI U (GOPMYIIBI; OICHUBATH BEPOSTHOCTH PEATBHBIX
cOOBITUH; YyMEHHUE OMNEPUPOBaTh MOHATHAMU: ClIydailHas BEJIWYHMHA, paclpeiesieHHe BepOATHOCTEH, MaTeMaTHYecKoe OXKUAaHUE,
TUCTIEPCHS] W CTaHIApTHOE OTKIOHEHHWE CIy4ailHON BeNWYHMHBL, (YHKIMK paclpefeNicHus M IUIOTHOCTH DPaBHOMEPHOTO,
MIOKA3aTEIFHOr0 ¥ HOPMAJIBHOTO PacTIpeIeNIeHUH; YMEHIE HCIIOIh30BaTh CBOUCTBA U3YyUEHHBIX PACIPEACICHUH IS peIIeHns 3a1a4;
3HAKOMCTBO C TIOHSTHSMHU: 3aKOH OOJBIINX YUCEI, METOIBI BEIOOPOYHBIX HCCICAOBAHNN; YMEHUE TIPUBOAUTE IIPAMEPHI IPOSBICHHS
3aKOHa OOJIBIIMX YUCEN B MPUPOAHBIX M OOIMIECTBEHHBIX SBJICHUSIX; YMEHHE OIEPHUPOBATH MOHATHAMU: COUCTAHUE, MIEPECTAHOBKA,
YHCIIO COYCTAHUH, YMCIO IEepecTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATH KOMOWHATOpHBIE (DAaKTBI M PACCYKACHUS UL
pelIeHnsl 3a1ad; OICHHWBATh BEPOSTHOCTH PEANbHBIX COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJENb M HHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yabTat
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YMeHue onepupoBaTh NMOHATUSAMH: TOUYKA, IpsMas, IJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIA, IUIOCKUH yrod,
JBYTPAHHBIA YTOJI, TPEXTPAHHBIM YroJ, CKpEIIMBAIOLIMECS MpsAMbIEe, NapalIeIbHOCTh U MEPHEeHIUKYISPHOCTh MPSIMBIX H
IJIOCKOCTEH, Yrojl MEeXAY MPSMBbIMHU, YTOJl MEXAY MPSIMON U IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTAMH, PACCTOSIHHE OT TOYKU JI0
IUIOCKOCTH, PAacCTOSIHUE MEXAY IPSMBIMM, PAcCTOSHUE MEXAY IUIOCKOCTSAMH; yYMEHHE HCIOJb30BaTh NpPU pELIEHUU 3alad
u3y4eHHbIe (aKTBl U TEOPEMBl IUIAHUMETPUH;, YMEHHE OLCHMBAaTh pa3Mepsl OOBEKTOB OKPYXKAIOUIETO MHpA; CTPOUTH
MaTeMaTUYeCKHe MOJIENIU C IOMOUIbI0 T€OMETPUYECKUX MOHATHIA U BEJIMYHH, PELIaTh CBA3aHHbIE C HUMU MPAKTHUECKUE 3a1a4H
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YMeHne omnepupoBaTh MOHATUSAMH: IUIOIAAb (QUIYpbl, 00bEM (UTYpbl, MHOTOTPAaHHUK, NPABHIIbHBI MHOTOTPaHHUK, CEUCHHE
MHOTOTPaHHUKA, KyO, ImapajuiesienuIiesi, IpusMa, nupaMuaa, Gurypa M MOBEPXHOCTh BpaIlleHHs, IUIHHAP, KOHYC, map, cdepa,
wiomans cdepsl, IUIOMAAb MOBEPXHOCTH NHPAMHUIBI, TPHU3MBL, KOHyca, MWIMHAPA, O00BEM Kyba, MpPSIMOYTOJIHHOTO
napajuiesenurena, NUpaMuIbl, TPU3MbI, LWIMHIpPA, KOHYyca, Iiapa, pa3BEPTKa IOBEPXHOCTH, CEYEHHs KOHyca W IWJIMHApA,
napajuieibHble OCH WM OCHOBaHHIO, CEYEHHE 11apa, INIOCKOCTh, Kacaromascs cepbl, HMWIHHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHUE
MHOTOTPaHHUKA, HM300paXkaTh MHOTOTPAHHUKH, (UTYpHl M TOBEPXHOCTH BpAIICHHS, WX CEUCHUS, B TOM YHCIIE C ITOMOIIBIO
JJIEKTPOHHBIX CPE/CTB; YMEHHE NPHUMEHSTH CBOWCTBA T€OMETPHUECKHUX (HUTYp, CAMOCTOATENBHO (HOPMYIHPOBATH OIPEIEICHHS
U3y4aeMblx (Uryp, BBIIBATAaTh THUIOTE3Bl O CBOMCTBAX W NpPU3HAKAX TEOMETPUYECKUX  (UTYp, OOOCHOBBIBATH
WIA OIPOBEPrath HX; YMECHHE NPOBOAUTH KIACCH(PUKAIMIO (UTYp IO pPa3IHIHBIM MPU3HAKAM, BHIMOIHITE HEOOXOIUMEIC
JIOTIOJIHUTEIIbHBIE TIOCTPOEHHUS
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YMeHHe OnepupoBaTh MOHITHSIMH: JIBHXKEHHE B IIPOCTPAHCTBE, MapalIe/bHBINA MMEPEHOC, CHMMETPHS Ha IJIOCKOCTH W B HPOCT-
paHCTBE, MOBOPOT, Mpeodpa3oBaHue MOMOOMs, TOAOOHBIE (PUTYPHI, YMEHHE PAacHO3HABATh PaBHBIC M MOJOOHBIC (UTYPHI, B TOM
qHCle B MPUPONE, HCKYCCTBE, APXHUTEKType; WCIONB30BaTh T'€OMETPUYCCKHE OTHOIICHUS NPU pEIICHUH 33134, HaXOJUTh
reoMeTpHYeCKUe BeTHYMHBI (JJIMHA, YO, IUIOIaAb, 00bEM) MPH PEelIeHNH 33/1a4 U3 APYTUX Y4eOHbIX MPEIMETOB U U3 PeallbHOU
KM3HU; YMCHHUE BBIYUCIATH I'€OMETPHYECKHE BEJIMYMHBI (JUIMHA, Yrol, IUIoNajb, 00bEM, IUIOMIAAb MOBEPXHOCTH), HCIOJb3Ys
W3y4YCHHBIC (POPMYIIBI M METOMBI, B TOM YHCIIEC: TUIONIA b MOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCa, IHIHHIPA, TUIOMAns chepsr;
00BEM Ky0a, TIPAMOYTONBHOTO MapalrieNenunea, MMpaMIIbl, TPU3MBI, IIIHHIPA, KOHyca, [apa; YMEHHE HaXOIHWTh OTHOIICHUE
00BEMOB MOTIOOHBIX QUTYP
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YMeHue onepupoBaTh NOHATUSMU: NIPSIMOYTOJIbHAs CCTEMa KOOPIMHAT, BEKTOP, KOOPAUHATHI TOUKU, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BENECHUE BEKTOPA HA YHCIIO, PAa3JIOKEHHE BEKTOPA M0 0a3ucCy, CKalIspHOE MPOU3BEeHNEe, BEKTOPHOE IPOU3BEACHNE,
YIoJI MeXIY BEKTOPaMHU; YMEHHE UCIIONIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJI JUIA PELICHUs! TeOMETPUUECKUX 3a]a4 U 33134
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JIPYTUX YIeOHBIX TIPEIMETOB

YMeHne BhIOMpaTh MOIXOIAIIMNA METOJ Ul pEelIeHUs 3a/ladyd; NOHMMaHHe 3HAUMMOCTH MAaTeMAaTUKU B HM3YYEHUH MPHUPOJHBIX
13 1 OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI; YMEHHE paclo3HaBaTh MPOsBICHUE 3aKOHOB MaTEMATUKH B UCKYCCTBE, YMEHHUE IPUBOJUTD
MIPUMEPHI MATEMATHYECKUX OTKPBITHI POCCHIICKOM 1 MUPOBON MaTeMaTHUYECKOW HAYKH

HEPEYEHDB 9JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii J1€MEHT COepP:KAHUS
1 Uucna v BBIYUCIICHUS
1.1 HatypanbsHubie u uenble uncna. [I[pu3Haky e IMMOCTH HENbIX YHCET
1.2 Parnmonansabie uncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, IPOIEHTHI, 0ECKOHEUHBIE TIEPHOINICCKUE APOOH
1.3 ApudmeTnieckuii KOpeHb HATYPAIBHOH cTerneHu. JIeHCcTBYsI ¢ apu(METHUSCKUMHU KOPHIMH HATYPaTbHOW CTEIICHH
1.4 Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluOHaIbHBIM MToKa3aTeneM. CBOWCTBA CTENEHH
1.5 CuHyc, KOCUHYC U TaHI'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI€HC YUCIOBOI'O apryMeHTa
1.6 Jlorapum uncia. JlecaTHUHBIC U HATYpATBHBIC JOTapUPMBI
17 [eiicTBuTenpHple 4ncna. Apu(METHYECKHE OINepaniy ¢ ACUCTBUTCIBFHBIMH dHciaaMu. [IpuOmmkEHHBIC BBIYMCIICHHS, NpaBHIAa OKPYIJICHHUS,
' MIPUKHUIKA U OLIEHKA pe3yJibTaTa BbIUUCICHUI
1.8 [IpeobpazoBaHue BbIpaKEHUI
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1.9 KommuiekcHble uncna
2 YpaBHeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIMOHATEHBIC YPABHEHUS
2.2 WppanronansHble ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUS
2.4 [TokazaTenbHbie U TorapuPMUIECKHE ypaBHCHHS
2.5 Lensie 1 qpoOHO-paliOHANTEHBIC HEPABEHCTBA
2.6 UppanuoHanbHble HEpaBEHCTBA
2.7 [TokazaTenbHbIe U Norapu(PMUIECKHE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucteMbl TMHEHHBIX ypaBHEeHNH. OTpeaenuTens MaTPULIbl
3 OyHKIMYU ¥ rpaduKu
3.1 Oyukws, criocoOs! 3aaanust Gyukiun. ['paduk ¢pyHkm. Bzanmuo oopatabie pyakimm. YétHple u HeuéTHbIe GyHKImU. [lepnoamueckue GyHKIMHA
10 OOGnacte ompeneleHUss ¥ MHOXECTBO 3HaueHWd ¢yHKiuu. Hymu ¢ysknmu. [IpoMexyTKu 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH
' ¢yHKIIMH. MakcUMyMBl 1 MUHUMYMBI GyHKIH. Hanboneinee 1 HanMeHbIIee 3Ha4ueHne (PyHKIMN Ha TIPOMEKYTKE
13 Crenennas byHKIHS c HaTypaIbHbIM u LIETBIM MOKa3aTesIeM. Eé CBOMCTBA

u rpaduk. CBOHCTBa U TpauiK KOPHS 1-0¥ CTETICHH
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34 Tpuronomerpuueckue QyHKIIUN, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuueckas GyHKIUH, KX CBOWCTBA U TpaduKu
3.6 Touku pa3psiBa. AcUMIITOTH rpadukoB (hyHKIUi. CBOWCTBa (YHKIUH, HEIPEPHIBHBIX Ha OTPE3Ke
3.7 [MocnenoBaTenbHOCTH, CIOCOOBI 3aTaHUS TIOCIEIOBATEIEHOCTEH
3.8 Apudmerndeckasi U TeoMeTpudeckas nporpeccuu. @opmyiia CII0KHBIX TPOIIEHTOB
4 Hayana maremaTrueckoro aHauuza
4.1 [pomseoanas GpyHkimu. [Ipor3BogHEIE dIEMEHTAPHBIX (YHKIHN
49 [IpuMmeHeHne MPOU3BOIHON K MCCIICAOBAHUIO (YHKIUA HA MOHOTOHHOCTH M DKCTpeMyMbl. HaxoxieHre HanOOoNbIIero U HAaMMEHBIIETO 3HAYCHHS
' (GyHKIUM Ha OTpe3Ke
4.3 [TepBooOpasznas. MaTerpan
5 MHoOXecTBa U JTOTHKa
5.1 MHoeCTBO, onepanuy Haj MHOKecTBaMU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTS 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTD
6.3 Komb6unaropuka
7 l'eomerpust




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMUS
7.1 @urypsl Ha TIOCKOCTH

7.2 [IpsimMbIe 1 MIIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena u MOBEPXHOCTH BpalLlEHUs

7.5 Koopnaunatel u BeKTOpHI
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