MNOACHUTEJIBHASA 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 OOpa3oBaHHIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
HEJIOCTHOCTh OOMIEKYIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TIOHUMAHUS POJM TEOPUU BEPOSTHOCTEM KaK
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHunm Kypca oOOramarTCsi MPEACTABICHUS YYalluXcs O
METO/IaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBS35X MEKy HUMU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MHUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LENISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN INKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CIIEIYIONTME OCHOBHBIE cojlep)KaTenbHbie JUHUHU: «CiydaiiHbie COOBITHS W
BEPOSTHOCTY, «CiydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIIEHOTO PACIIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTaAMH —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUN «CaydaifHble COOBITHS M BEPOSITHOCTHY CIY>KUT OCHOBOM
Uit pOopMUPOBaHUS TMPEACTABICHUN O pACIPENEICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSAMHM CIyYalHbIX BEJIMYMH, a TAKXKE 3Ta JUHUSA HEoOXoauma Kak 0aza Jis
W3Y4YCHUS 3aKOHA OOJBITNX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEHCTBYIOMIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyio Gopmanu3anuio. CaMm 3aK0H



OONBIIMX YWCEN TpeaiaracTcss B O3HAKOMUTEIBHOW (OpMe ¢ MUHUMAILHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO (opMaliu3Ma.

TeMbl, CBsiI3aHHBIE C  HENOPEPHIBHBIMH  CIyYaHBIMH  BEJIMYHMHAMH,
aKIICHTUPYIOT BHHMAHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYCHHH CIIy4YalHbBIX
SBJICHMM C MOMOIIBbIO HENMpepbIBHBIX (PyHKIUN. OCHOBHOE BHUMaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY pacCIpeleeHUsIM, MPU ATOM MPEANnoaracTcs
O3HAKOMHTEIFHOE U3yUEHUE MaTepuana 06e3 J0Ka3aTelbCTB MIPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YUCHHUC KypcCa «BepOSITHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHSI. DIIEMEHTApHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOSITHOCTU COOBITUI. CydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTHM  COOBITUH B ONBITAX C  PaBHOBO3MOXXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NEpECEUEHUE, O0BEIUHEHUE, TIPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunaTopHoe npaBuino ymHOkeHus. I[lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIuun.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXUJAHUE, IUCHEPCUs U CTaHJapTHOE OTKIOHeHue. Ilpumepsl npuMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHBIX BEIUYMH. MaTeMaTnuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOTO 1 OMHOMHUAIILHOTO Pacpe/IeIeHUH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpuMepbl HENpPEepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IPUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C WX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW MIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTHUKEHUM HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUMN, PACCYKICHHI; BOCTPUUMYHBOCTHIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS;, MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MAaT€MaTHYeCKOMY OOpa3oBaHUIO W



caM0OOpa30BaHUIO HA TMPOTSKEHUU BCEU XU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHUE MPUPOIHON M COIMATLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
TIOCJICJICTBUM JUTSI OKPY KaIOIeH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
Pa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOTPAMMBbI Y4EOHOTO TMpeamera
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  VYuueepcanvnvie  nozmasamenwvuwvle  Oevicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIBIISITh U XaPaKTEPU30BATh CYIIECTBEHHbBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U MNPeoOPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEN W TPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABITH AePUIUTHI HH(OOPMAIIUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B pa3IMUHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI opme PopMyTupOoBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYadIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 0000IIaTh MHEHUS] HECKOJBKUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusamnus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOMpATh CIIOCOO PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ YIETOM HOBOW WH(MOPMAITHH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYThH ITPY PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JaHHBIX, HAWJEHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa LIEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHMSI WIM HENOCTHKECHMS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apuMeTndecKoe, MeinaHa, HauoobIee,
HauMEHbIIIee 3HAUYEHUE, Pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUAMU: CIIy4alHBI SKCIEPUMEHT (OIBIT) U CIIy4aiHOE
COOBITHE, DJIEMEHTapHOE COOBITHE (JIEMEHTApPHBIM MCXO0J) CIIy4ailHOrO OIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOJUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath cCOOBITHS: ITepeceueHUe U 00bEAMHEHNE TaHHBIX
COOBITUM, COOBITHE, TPOTUBOIOIOXKHOE JaHHOMY COOBITHIO; TOJb30BAThCS
auarpaMMmamu Jisepa u (opMyJioi ClI0KEHHUs] BEPOATHOCTEN IPHU pELICHUH 3a/ay.

OnepupoBath MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIIy4alHOTI'O OIIBITA.

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

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAaHUHM, yCleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCTIBITAHUN J10 IEPBOrO YCIEXa; HaXOAUTh BEPOSITHOCTU COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpEleTICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4YalHOW  BEJIMYMHBI 10
pacnpeesEHUIO UM C TIOMOIIBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATHYECKOTO OXKUJIAHUS;, TPUBOJIUTH IIPUMEDHI,
KaK MPUMEHSIETCS MaTEeMAaTUYECKOE OXHUAAHUE CIyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTs npeacTaBIeHre 0 HOPMaIbHOM PaclpeacICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
HaumMeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie  IIpakruueckue (mupp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpencraBnenne JaHHBIX U ONUCATEIbLHAS 4 bu6mmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiryyaliHble OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHI?;:BI c aBHOBOSMO)KH};IMI/I 3 1 bubmmorexa [TOK
P https://m.edsoo.ru/e0b7b0f1l
3JIEMEHTapPHBIMU HCXO0/IaMH
3 Onepanuu Haa COOBITHSMH, CIOXKEHHE 3 bu6nmoreka [JOK
BEPOSATHOCTEN https://m.edsoo.ru/e0Ob7b0f1
VcnoBHas BEpOSITHOCTD, JEPEBO
4 CIIy9aifHOTO (I?HBITa o AI/[[ ia TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBHCHUMOCTH COOBITUI
bu6mmoreka [IOK
4
> DIEMEHTEI KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 Cepun mocaeI0BaTeNbBHBIX UCIIBITAHUA 3 1 bubmmorexa [IOK
p a https://m.edsoo.ru/e0b7b0f1
7 CrnyyaliHble BEIMYUHEI U PACIIPEAETICHUS 6 bubmmorexa [TOK
i pactipelt https://m.edsoo.ru/e0b7b0f1
. bubnmnoreka [JOK
8 O00011IeHE U CHCTEMATH3AIMS 3HAHNH 5 2 httos://m.edsoo.ru/e0b7bOfL
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5

I[TPOIT'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
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Marematuueckoe 0>KHIaHue CITydaliHON 4 bubmmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Hucnepcust u cTaHAapTHOE OTKJIIOHEHHE bubmmoreka [JOK
2 o . 4 1
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnuoreka [{OK
3 3aKoH GostbLmX Hncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE cilydaiiHble BETUYHHbI 5 bubmuoreka [IOK
(pactipeenenusi) https://m.edsoo.ru/5fbc5dcl
bubmmoteka IIOK
> Hopmansiioe pacripeneneiiis 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpenue, 06001IeHUE U 19 5 bubnmnorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

[NPOT'PAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Koxn .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEeposSTHOCTEH U CTaTUCTUKA
6.1 Yurtath ¥ CTPOUTH TAOJIULBI U JUATPAMMBbI
OnepupoBaTh MOHATHAMHU: CpelaHee apudmMeTrHdeckoe, MeanaHa,
6.2 HauOoJplllee, HaMMEHbIlIEE 3HAUYEHUE, pa3Max MAacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSAMH: CIy4YalHbBIM SKCHEpUMEHT (OIBIT) H
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIM MCXO.)
6.3 CIIy4alHOTO  OIbITa; HAaxOIUTb BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOYHBIMHU CIy4YailHBIMU COOBITHSIMH, HAXOJIUTh U CPABHUBATD
BEPOSITHOCTH COOBITUI B U3YUEHHBIX CIyYalHBIX 3KCIIEPUMEHTaX
Haxomuts u GopMynupoBaTh COOBITHS: NEpeceYeHUe U 0ObeIUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCA  JMarpamMmamu Oiinepa U QOpMYJOH  ClIOXKEHUS
BEPOATHOCTEN IIPH PEIICHNUH 33]a4
OnepupoBaTb MOHATUSAMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOUTh BEPOSITHOCTH C MOMOIUIbIO MpaBUjia YMHOXKEHUS, C
IIOMOUIBIO A€PEBA CIYYallHOTO OIIBITA
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS TIPU PELIeHUH 3a]1a4
OnepupoBaTh MOHATHSAMH: MCIBITAHUE, HE3aBHCUMBIE MHCIIBITAHMS,
6.7 cepus UCIBITAaHUM, ycIieX U HeyAaya; HaXOJUTh BEPOSITHOCTH COOBITHIA
' B CEpUM HE3aBUCHUMBIX HUCIBITAHUH N0 TMEpPBOro ycrexa, HaXOAWUThb
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHUHN beprymm
6.8 OnepupoBaTh MNOHATUSAMM: CiIydailHas BEJIMYMHA, pACHpelesieHHe

BEPOATHOCTEN, AUarpaMma pacrpeaesieHus

11 KIIACC




Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
£ 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYCHUM CIIy4YalHOW BEJIWYHUHBI TI0
' pacipeieNIeHUIO I € MTOMOILBIO IHarpaMm
OnepupoBaTh MOHSITHUEM MAaTEMaTUYECKOTO OXKUIAHUS, MPUBOIUTH
£ 5 OpUMEpbl TOr0, KaK TIPUMEHSIETCS MAaTeMaTH4YeCKOE OXKUJIaHUE
' CIIy4ailHON BEJMYUHBI, HAXOAUTh MaTEeMaTHYeCKOe OXHUJAHHUE IO
JTAHHOMY pacIpe/ielICHUI0
5.3 HmeTh npeacTaBieHne 0 3aKOHe OOJIBIINUX YHCe
5.4 HmeTs npeacTaBlieHne 0 HOpMajibHOM pacrpeeeHuN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBinenue JaHHBIX C [OMOIIbIO Tabmun, u  auarpamMm. CpenHee
6.1 apudmernyeckoe, MeAMaHa, HAUOOINbIIEe W HAUMEHbIIEE 3HAYEHHUS, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YHCIOBBIX HAOOPOB
CnyyvaiiHple SKCHEpUMEHTHI (OINBITBI) M Cly4aiiHble COOBITHS. DJIeMEHTapHbIE
coObITusl (Mcx0nbl). BeposTHOCTH ciiydailHOro coObITHS. biu3ocTe 4acToThl U
6.2 BEPOSATHOCTH COOBITHH. CilyyaiiHbIe ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUsIMH. BeposiTHOCTH  COOBITUH B ONBITAX C  PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Omnepanyu HaJx COOBITUAMH: IepecedyeHue, OO0beJUHEHUE, MPOTUBOIOIOXKHbIE
' coObITus. uarpammsl Diinepa. opmyna ciaokeHus: BEpoSATHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEH. JlepeBo  CiydaiHOro
' skcriepuMenTa. @opmysia noiaHoN BeposTHOCTH. HezaBucruMble coObITHS
6.5 KomOunatopHoe mnpaBuino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa
bunapHbili ciydaliHbIl ONBIT (MCHBITAaHUE), ycrex M Heyaaya. HesaBucumsie
6.6 ucnelTaHus. Cepus HE3aBUCHMBIX HCHBITaHUMM 10 nepBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum
Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEM. Huarpamma
6.7 pactipenenenus. llpumepsl pacnpeneneHuil, B TOM 4YHUCIE TE€OMETPUYECKOE H
OMHOMMATIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS
S) Teopust BEposTHOCTEN M CTATUCTHKA




5.1

YucaoBsie XapPaKTCPUCTUKHU CJIy‘-I&fIHBIX BCIIMYHMH: MAaTCMaTU4YCCKOC OXHUIAaHHC,
AUCTICPCHUA U CTaAaHAAPTHOC OTKJIIOHCHHUC. HpI/IMepBI IIPUMEHCHUA MAaTEMATUYCCKOI'O
OXHAaHus, B TOM 4YHUCJIIC B 3a7a4dax U3 HOBCCHHGBHOﬁ KU3HA. MaTteMaTH4ecKoe
OXHUJaHUuC 6HHapH01>i CHy‘I&fIHOfI BeIUUMHBL. MaTemMaTuueckoe OKHUJIAHHUEC CYMMBI
CJIy‘-I&fIHbIX BeIUYMH. MaTeMaTuueckoe OXKHJAHUC U AUCTICPCUSA TCOMETPHUICCKOIO

1 OMHOMUAJBHOTO pacIpeieIeHH

5.2

3akoH OOJNBIIMX YKCEN U €ro poiib B HaykKe, Ipupojie u oduiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUN

5.3

[Ipumepbl HeHmpepbIBHBIX CIOy4alHbBIX BenuuuH. [loHSATHE O MIOTHOCTH
pacrpenenenus. 3a1a4y, IPUBOAALINE K HOPMAIbHOMY pacrpejenenuto. [lonsrue

O HOPpMAJIbBHOM paclpCaAcICHUNU




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

Kon
NpoBepsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Brnanenne meronamu J0Ka3areNbCTB, JITOPUTMaMH pELICHUS 3ajad;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKCHUoMa, TeopeMma, CIEICTBUE, CBOICTBO, NPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKHU; IPUMEHSATh UX; YMEHHE (POPMYITUPOBATH
oOpaTHO€ U NPOTHUBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOM WHAYKIUH;
IPOBOJUTh  JIOKAa3aTeNbHbIE PACCYXJIEHHUs TpU PpELIeHUH 3ajad,
OLIEHUBATh  JIOTMYECKYIO  IPAaBWIBHOCTb  PACCYXAECHUH;  yMEHHE
OIIEpPUPOBATH MOHATUSMHU: MHOKECTBO, MOJMHOXKECTBO, ONEPALUU HaJ
MHO>KECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHbII
anmnapar JJis OIUCaHMsl pealbHbIX IPOLECCOB U SBJICHUHN U IIPU PELICHUN
3a/1a4, B TOM YHCJIE U3 IPYTUX YYEOHBIX IPEIMETOB; YMEHHUE ONIEpUPOBAThH
MOHATUSMU: Tpad, CBA3HBIN Tpad, AepeBo, LUKI, Tpad Ha IJIOCKOCTH;
yMEHHE 3ajJiaBaTb M OIMUCHIBaTh TIpadbl pa3IMYHBIMU CIOCOOaMM;
UCIOJIb30BATh Tpadbl MPH peIIeHUH 3a1a4

YMeHue onepupoBarh MOHATUSAMH: HaTypaJbHOE YHUCIIO, LEN0E YHCIIO,
CTETIEHb C LIEJIBIM [T0KA3aTeIeM, KOPEHb HaTypaJIbHOM CTENEHH, CTENIEHD C
palMOHAJIbHBIM I10KA3aTEIEM, CTENIEHb C ACUCTBUTEIBHBIM IOKA3aTEIEM,
norapudM UHUCIA, CUHYC, KOCHHYC M TaHIEHC IMPOU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, pallMOHAJIbHOE YHCIO, MUPPALUOHAIBHOE YHCIIO,
MHO)KECTBAa HATypalbHBIX, IIE€JIbIX, PallMOHAIbHBIX, JIEHCTBUTEIBHBIX
yycell; yMEHHE UCIOJIb30BaTh MPU3HAKU JI€JIMMOCTH, HaWMEHBUINH
oOuIuii nenurenb U HauMeHblIee olliee KpaTHoe, anroput™ EBkinuaa npu
pELIeHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU NTO3ULHOHHBIMU CUCTEMAMHU
CUMCIICHMS;  YMEHHUE  BBINOJHATH  BBIYMCICHHE  3HAYEHUH U
npeoOpa3oBaHusi BBIPQKEHUH CO CTEMEHSAMH U Jorapudmamu,
npeoOpa3oBaHusi  JPOOHO-pallMOHAIBHBIX  BBIPAKEHHH;  yMeHHe
ONEepUPOBATh MOHATHSAMH: IOCIEAO0BATEIBHOCTh, apUpMeTHUECKas
Iporpeccusi, reoMeTpuyeckas Iporpeccus, OECKOHEYHO YyObIBaromias
reoMeTpHUecKasl Iporpeccus; yMEHUe 3a/1aBaTh [10CIIEA0BATENIbHOCTH, B
TOM YHCIIE€ C MOMOIIBIO PEKYPPEHTHBIX (OPMYN; YMEHUE ONEPUPOBAThH
MOHATUAMH: KOMIUJIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJIyJIb M apIyMEHT KOMITJIEKCHOTO 4YHcia, (popMa 3armnucu KOMILIEKCHBIX
qrcen (reoMeTpuIecKas, TpUroHOMeTpUYecKas 1 ajaredpandeckas); yMeTb
MPOU3BOIUTH ApU(PMETHUYECKHUE JCHCTBHS C KOMILUICKCHBIMH YHCIAMH;




MIPUBOJIUTH MPUMEPHI UCTIOIH30BAHUS KOMILJIEKCHBIX YHCEN; ONEPUPOBATh
MOHATUSMM: MaTtpuma 2x2 wu  3X3, OonpeaeiuTeNb  MAaTPHUIIbI,
reOMETPUUYECKUN CMBICT OINpeaeIuTeNs

YMeHue onepupoBarh MOHATUSAMU: PALMOHAIBHBIC, MPPALMOHAJIBHEIC,
[OKa3aTebHble, CTENEHHbIE, JOrapu(pMHUUECKHe, TPUTOHOMETPUUYECKHE
YPaBHEHHS U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEPUPOBAThH
MOHATUSIMU: TOKIECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPABHEHUM U HEPABEHCTB, PaBHOCUJIBLHOCTH
YpaBHEHUI, HEpPaBEHCTB M CHUCTEM; YMEHHME pellaTh YpaBHEHMUS,
HEPABCHCTBA W CHCTEMBI C IIOMOINBIO Pa3IUYHBIX IPUEMOB; peLIaTh
YPaBHEHHUs, HEPAaBEHCTBA W CHCTEMBl C IapaMeTpPOM; IPUMEHSIThH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHs MAaTeMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HAayKU U peaslbHOM KU3HU

YMeHue onepupoBaTb MOHATHAMM: (QYHKLIMSA, YETHOCTh (DYHKIUH,
NEPUOANYHOCTh (DYHKIUH, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKIHH, HAaHOOJbIIee U HAMMEHBIIEEe 3HAYCHHUS
(GyHKIMK Ha TPOMEXYTKE, HEMIpepbIBHAS (DYHKITHSI, aCHMITOTHI Tpaduka
(GbyHKIMHU, TIepBas ¥ BTOpas MPOU3BOAHAS (YHKIIUH, TEOMETPUUYECKUHA U
¢u3n4Yeckuii CMBICT TPOM3BOJIHOW, MEpBOOOpa3Has, ONPeNeTEHHBIN
UHTErpaj; YMEHHME HaXOJUTh aCUMITOTHI rpaduka (yHKLIHHU; yMEHHUE
BBIUUCIIATh IPOM3BOJHBIE CYMMBI, HPOHM3BEIEHHUS, YACTHOTO H
KOMMNO3ULMHU (YHKIUN, HAXOJIUTh YpPaBHEHHE KacaTelIbHOH K rpaduky
(GyHKIMU; yMEHHE HaXOJIUTh MPOMU3BOJHBIE SJIEMEHTApHBIX (DYHKIIMA;
YMEHHE WCIOIb30BaTh MPOU3BOAHYIO IS HWCCIEAOBAaHUS (YHKIWH,
HaXOJWUTh HAWOOJbIIME W HAMMEHBIINE 3HA4YCHUs (DYHKIHMIA; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAHMEM alllapaTa MaTeMaTHYeCKOTO
aHamM3a; TPUMEHATh TPOU3BOJAHYIO JUISI HAXOXKICHHS HAMTy4IIero
pelieHsl B MPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHUYECKUX WU
¢u3nYecKux 3a7ayax; HaXOAUTh TUIOMIAIN U 00BEMBI (PUTYP C TIOMOIIBIO
UHTErpaja; MPUBOJIUTH HMPUMEPHl MAaTeMaTHYECKOTO MOJETUPOBAHMS C
MOMOIIBIO AH(epeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK QYHKIUH, 0OpaTHas QyHKIMS,
KoMNo3ulusi (yHKUMH, JUHEHHas (QyHKIM, KBagpaTudHas (QyHKIHS,
panoHanbHas (yHKUUS, cTerneHHas (QYHKIHS, TPUTOHOMETPUUYECKHE
¢byHKIMM, 00paTHBIE TPUTOHOMETpUYECKUE (PYHKIIMHU, MOKa3aTeabHas U
norapugmuueckas (yHKUHUH; yMEHHE CTPOUTh IpadUKH H3YyUEHHBIX
GyHKIUH,  BBIMNONHATH  NpeoOpa3oBaHUs  IpaduKoB  (QYHKIIHIM,
UCIOJIb30BATh TPAPUKH U1 U3YUEHHsI MIPOLIECCOB M 3aBUCUMOCTEH, MPH
pelIeHNH 33/a4 U3 JPYTruX Y4eOHBIX MPEAMETOBH 3373y U3 peabHOU
KHU3HHM, BBIpaXaTh (OPMYIaMU 3aBUCUMOCTH MEXIy BEIMYUHAMU;
UCIOJIb30BATh CBOMCTBA U TpapuKH (PYHKIMHA 1 pelieHus: ypaBHEHU,
HEpaBEeHCTB M 3a/ad ¢ apaMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM
IUIOCKOCTH MHOKECTBA PEIIEHUI ypaBHEHH, HEPAaBEHCTB U UX CUCTEM




YMeHue pemiatb TEKCTOBBIE 3a/laydl pPa3HBIX TUIIOB (B TOM 4MCIE Ha
MIPOLIEHTHI, JOJU M YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33[]aul U3 00JIaCTH YyNPaBICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBI IIO YCJIOBUIO 3a/layH, MCCIEN0BaTh IIOJYUYEHHOE pEIICHHE U
OLIGHUBATh IPaBAONOAO0HOCTh PE3yAbTATOB; yMEHHE MOJAEIHPOBATH
peanbHble CUTyallUM Ha $I3bIKE MAaTEMAaTHUKH; COCTABJISTH BBIPAXKECHMUS,
ypaBHEHUs1, HEPABEHCTBA U X CUCTEMBI 10 YCIOBUIO 33]1a4H, UCCIIEI0BATh
MIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM  ammapaTta  anreOpsl,
HMHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpefHee apupMeTHUeCKOoe, MeIuaHa,
HauOoJbIIIee U HANMEHbIIIee 3HAYCHUS, pa3Max, AUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOrO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATD
nH(pOpMaIHIO, IPEACTABICHHYIO B TAOIUIaX, Ha AUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEAIBHBIX MPOLIECCOB U SIBJIICHUM; IIPEICTABIIATh
uHPOpMAIMIO C TIOMOINBI0 TAaONWII H JAMarpamMM; HCCIEI0BAaThH
CTaTUCTHYECKUE JAaHHBIC, B TOM YHCIE C NMPUMEHEHHEM TIpapuuecKux
METOOB H 3JIEKTPOHHBIX CPEJICTB; rpahnIeCKH UCCIIEI0BATH COBMECTHBIC
HaOJII0/IEHNUs C TIOMOIIIBIO IUarpaMM pacCceuBaHUs U TMHEHHON perpeccuu

YMeHue onepupoBarh IMOHATUSAMM: CIyYalHBIM ONBIT M ClIydalHOeE
COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIOJIB30BaHUEM TIpaUuUecKux METOJIOB; MPUMEHSIThH
(GOpMyIBI CIIOKEHHUSI ¥ YMHOXKEHHUS BEpOSITHOCTEH, (GopMyny MOTHOU
BEPOATHOCTH, popMyny bepHyniu, koMOMHaTOpHBIE (DAaKTHI U POPMYIIBL;
OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEPUPOBATH
MOHATUSIMM: CJIy4dailHas BEJMYMHA, PACHPEICICHUE BEPOSTHOCTEH,
MAaTeMaTUYECKOE OXUJAHHE, OUCIEPCHUS U CTAaHJAPTHOE OTKJIOHEHUE
CIIy4aiilHON BENWYMHBI, (YHKIUU pacHpelesieHus U  IJIOTHOCTU
PaBHOMEPHOTO, IIOKA3aTENBHOTO U HOPMAJILHOIO PACIIPEACIICHUI; YMEHUE
WCIIO0Ib30BaTh CBOMCTBA M3YyUEHHBIX PACIpPECICHUN JUTsl pelIeHUs 3a/1a4;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJBIINX YUCEI, METOJIbI BEIOOPOYHBIX
WCCIEAOBaHUM; YMEHHME TMPUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA
OOJBITUX YHCET B TMPHUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE
ONEPUPOBATH MOHATUAMH: COYETAHUE, MEPECTAaHOBKA, YUCIO COUYECTAHUMH,
YUCJIO  TIePECTaHOBOK; OwmHOM HpIOTOHA; yMeHHE  TNPUMEHSTH
KOMOWHATOpHBIC (PAaKTHl U PACCYKICHUSI ISl PEIICHUSI 3a]1a4; OIEHUBAThH
BEPOSITHOCTH peabHBIX COOBITUI; COCTABIATH BEPOSITHOCTHYIO MOJIENb U
HWHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTb IOHATHUAMM: TOYKa, IpsiMasi, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUNHA YIJ1a, INIOCKUN YTOJI, IBYIPaHHBIN
yroJl, TpEXTpaHHbIN yroJl, CKPELMBAOLIUECS NPSMBIE, IAPAJIIIEIbHOCTD U
MEPIEHIUKYISIPHOCTD NPSIMBIX M IIJIOCKOCTEH, YroJ MEXAy HpPSIMBIMH,
Yroa MEXAy NOpsIMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMH,




PacCTOAHHUEC OT TOYKH OO0 IINIOCKOCTH, PACCTOAHHUEC MCXKIAY MIPAMBIMU,
PaCCTOAHUEC MCEXKAY INNIOCKOCTAMU, YMCHUEC HCIIOJIB30BAaTh IIPH PCUICHUHA
3a1a4 U3YUYCHHBIC (baKTBI U TCOPEMBI INIAaHUMETPUHU, YMCHHUEC OLCHUBATH
pasMEPEL 00BEKTOB OKpyXKamiero mupa;, CTpOUTb MATCMATHYCCKHUEC
MOACIM C IMOMOLIBIO T'COMETPUUCCKHX MOHATUH H BCJIIMYMH, pPCIIATb
CBA3aHHLIC C HUMU IMPAKTHYCCKUC 3aa4n
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YMeHue onepupoBaTh HMOHATHAMH: IJIOMIAAL (GUTYphl, 00BEM (UTYDHI,
MHOTOTPaHHUK, NMPaBHJIBHBIH MHOTOIPaHHUK, CEUY€HHE MHOTOTPAaHHUKA,
KyO, mapajuienenuriesl, Npu3Ma, NUpaMuia, (QuUrypa M IMOBEPXHOCTb
BpalleHus, MWIMHAP, KOHYyC, map, chepa, miomans cdepsl, IUIOMaIb
MOBEPXHOCTU THPAaMUBI, TPHU3MBI, KOHyCa, LHWIMHApA, 00BEM Kyoa,
IPSIMOYTOJBHOTO Tapalieienunena, MUPaMHUIbl, TPH3MBL, MIMHIPA,
KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYEHHs KOHyca M IMIMHIA,
napajulelbHble OCH MM OCHOBAaHHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacamomascs chepbl, INUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, H300pa)kaTh MHOTOTPAHHUKH, (PUTYPBI U TTOBEPXHOCTH
BPAILICHHS, UX CEYCHUS, B TOM YHUCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSATH CBOMCTBA T€OMETPHUYECKUX (DUTYp, CAMOCTOSATEIHEHO
(bopMyIHpPOBATH ONIPEEICHUS N3y4aeMBbIX (DUT'Yp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBaX M IPHU3HAKAX TE€OMETPHUECKUX (Uryp, 0OOCHOBBIBATHUIM
orpoBepraTb HUX; YMEHHME MPOBOAMUTH Kiaccuukauuoo QUryp Imo
pa3UYHBIM MNpPU3HAKAM, BBINOJHATE HEOOXOAUMBIE OMOJHUTEIbHBIE
MTOCTPOCHHUS
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YMeHue omnepupoBaTh MOHATHSIMM: JBM)KEHHE B IPOCTPAHCTBE,
napajuleNbHbIM MepeHoCc, CUMMETPUsI Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHUE MOA00Ms, MOAOOHBIE (GUTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpbI, B TOM 4YHCJIE B MPUPOJIE,
HCKYCCTBE, apXMTEKTYpE€; HCIIOJIb30BATh TI'€OMETPUUYECKHE OTHOIICHHUS
IIPY PELLIEHUH 3a/1a4; HAXOJUTh FT€OMETPUUECKNUE BEIMYMHBI (JUIMHA, YOI,
IO/, 00BEM) MPH pEeIIeHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U
U3 peaNbHOM >XU3HU; YMEHHE BBIUUCIATH I'€OMETPUUYECKUE BEIUUYMHBI
(MHa, yroj, IUIONMIAAb, OOBEM, IUIONIAAb MOBEPXHOCTH), WCHOJIb3Ys
M3y4eHHbIE (OPMYIIBI U METOJBI, B TOM YHCIIE: IUIOIIAAb MOBEPXHOCTH
MUpaMHJIbl, TPU3MBbI, KOHYCA, HWIMH]Ipa, MJI01aab cheprl; 00bEM Kyba,
MPSIMOYTOJIBHOTO Mapajiesienumnea, MUpaMubl, MPU3MBbL, LUIUHAPA,
KOHYCa, Il1apa; yMEHUE HaXOIUTh OTHOIIEHUE 00bEMOB MOJOOHBIX QUTYD
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YMeHue oneprupoBaTh NOHATUAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIMHAT,
BEKTOP, KOOPAMHATHl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOpPOB,
MPOU3BEJCHNE BEKTOpa Ha YHMCIIO, PA3JIOKEHHE BEKTOpa MO Oaswucy,
CKaJSIPHOE TIPOM3BEJIECHUE, BEKTOPHOE IPOMU3BEACHHUE, YIOJl MEXAY
BEKTOpPaMM; YMEHHUE HCII0JIb30BATh BEKTOPHBIM M KOOPAMHATHBIMN METOA
JUIS peUIeHUs] TeOMEeTPUYECKHMX 3aJad MW 3aJad JApPYyrux y4deOHbIX
MpEAMETOB
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YMeHue BEIONpaTh NOAXOAAIMI METOA ISl PELIEHNUS 3a1a4i; TIOHUMaHHe
3HaYMMOCTH MAaTeMaTHKM B M3Y4YEHUHU IPHUPOJIHBIX U OOLIECTBEHHBIX
IIPOLIECCOB W SABJICHUN; YMEHHME DPACIIO3HABATh IPOSIBICHUE 3aKOHOB
MaTEMaTHKHU B UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPBI MATEMAaTUYECKUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKU




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO MATEMATUKE

K IIpoBepsieMblii 3JIEeMEeHT COePKAHUS
ox

1 Ypcna v BEIUMCIICHUS

1.1 | Harypaubnble u uenble uncina. [I[pu3Haku qeIUMOCTH LEJIBbIX YUCe

Pammonaneubie  uucina. OOBIKHOBEHHBIE W JIECATHYHBIE JIPpOOU, TPOIEHTHI,

12 OECKOHEUHBIE IEPHOIUIECKHE POOU

13 Apudmerndeckuii KOpeHb HaTypalnbHOM creneHu. JleicTBus ¢ apudMETHUECKUME
' KOPHSMM HaTypalbHOM CTENEHH

14 Crenens ¢ 1enbM nokasareneM. CTeneHs ¢ paoHanbHbIM okasaTeneM. CBoiicTa
' CTENEeHU

L5 CuHyCc, KOCHHYC M TaHI€HC YHUCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaibHbIC JOrapru(MbI

JlelicTBUTEIbHBIE YUCTAa. ApU(PMETHICCKHE OTIepaIliH C ICHCTBUTEIbHBIMH YHCIIAMH.
1.7 [TpubnmxEHHBIE BRIYUCTICHUS, TPABHIIa OKPYTJICHHUS, TPUKHIKA U OI[EHKA pe3yIbTara
BBIYUCIIEHUI

1.8 | IIpeoOpazoBaHue BBIpAKCHHIA

19 Komiuiekcurle yncia

2 ypaBHeHI/IH " HCPABCHCTBA

2.1 | llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS

2.2 | VppauuoHaibHbIE ypaBHEHHUS

2.3 | Tpuronomerpuueckue ypaBHEHUS

2.4 | TlokasaresbHble U Jorapu(MUUECKUE YPAaBHEHUS

2.5 | llensle u qpoOHO-pallMOHATILHBIE HEPABEHCTBA

2.6 | HppauuoHanbHble HEPABEHCTBA

2.7 | TlokazarenbHble U Jorapu(pMUUECKUe HEPaBEeHCTBA

2.8 | TpuroHomerpuuecKkue HEpaBEHCTBA

2.9 | CucreMsl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 | VYpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TTApaMeTpaMu

2.11 | Matpuna cucTeMbl TUHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpHUIIbI

3 OyHKIUU U Tpaduku

OyHkusa, crnocoObl 3amanus ¢yHkiuu. ['padux ¢yHkiuu. B3aumHO 0OpaTHBIC

3.1 . )
dbyakuun. YEtHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMn

39 OO6mactp ompenencHuss W MHOXKECTBO 3HaueHui ¢yHkuuu. Hymum  QyHkumu.

[IpoMexXyTKH  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.




MakcuMymMbl ¥ MUHUMYMBl QyHkuuu. Haunbonbliee u HauMmeHblllee 3HAUYEHUE
(GYHKIIMN Ha IPOMEXKYTKE

CrenenHas (yHKIUS C HATYPaJbHBIM U LIETbIM MOKa3zareneM. E€ cBoiicTBan rpaduk.

3.3 N .
CaoiicTBa 1 rpa@uK KOpHS N-Oi CTeNeHH
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku pa3peiBa. AcumnTorel TpadukoB Gynknumii. CBolicTBa  (QYHKIUH,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 | TlocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUS MOCIEI0BATEILHOCTEH
3.8 | Apudmerndeckas u reomerpuueckas rnporpeccuu. @opmyrna cI0KHBIX TPOIEHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA
[IpumeneHne mTPOU3BOAHONW K HCCIEAOBaHUI0 (YHKIUH HA MOHOTOHHOCTH U
4.2 | okcrpemymbl. HaxoxxaeHue HanOOJBIIET0 W HAMMEHBIIEro 3HAa4eHUs (yHKUIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoskecTBa U JIOTUKA
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 | Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 | TlpsiMbIe ¥ IJIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHoOrorpaHHUKHA
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOPHI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka. BepostHocTh 1 ctatuctuka : 11 - 11-e kimaccsl : 6a30BbIi U YIITyOIEHHBIN
ypoBHH : yueOHOoe nocobue / W.P. Beicoukuit, 1.H fmenko : mox pen. U.B. SAmenko. - 2-e
u3., crep. - Mockga : [Ipocsemenue, 2025.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Marematuka. BepositHocTh 1 cTatuctika : 10—11-e kmaccsl : 6a30BbIi U yriryOIEHHBIH
YPOBHHU : METOAMYECKOE TTocodue /uid yunutens. — Mocksa : [Ipocsemienue, 2024.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
Marematuka. BeposatHocTs u ctatuctuka. 11 kiace» 6a3oBoro u
yrayonéunoro ypoueit E. A. bynumosuua, B. A. bynbruéra



