HerocyaapcrBennas obOreo0pasoBaTeAbHas aBTOHOMHASA

HCKOMMCP‘ICCKaH OpraHI/ISQL[I/If{

«TABAOBCKASA I'MTMHA3V S»

YTBEPXKAEHO
ITpuxas Ne 180 - AAM
ot «28» aBrycra 2025 r.

PABOYASA ITPOTPAMMA VUEBHOI'O ITPEAMETA
«BepostHOCTE M CTATUCTHKA. YTAYOACHHBIH YPOBEHD)
aas 10-11 kaaccos
yaureaert 3atuesont O.B., Aeparaesa I1.B.



2025 1.



IToacHuUTEABHAA 3aIIMCKA

VuaebubIi Kyc «BeposATHOCTD U CTATHCTHKA» YTAYOAEHHOIO YPOBHA ABAACTCA IIPOAOAKECHIEM 1
Pa3sBUTHEM OAHOHMMEHHOTO Y4eOHOIO Kypca YIAYOACHHOIO YpOBHfA HAa YPOBHE CPEAHErO OOIIEro
00paszoBaHUA. YUEOHBII KypC IIPEeAHA3HAYCH AAA (DOPMUPOBAHUSA § OOYIAFOIINXCA CTATUCTHYCCKON
KYABTYPBI M IIOHUMAHUA POAH TEOPHH BEPOATHOCTEH KAK MATEMATHYECKOTO HHCTPYMEHTA AAA
HU3YYEHUA CAYYAHHBIX COOBITHH, BEAMYHH M IIpoileccoB. llpm msydenmm kypca oOoOrarmarorcs
IIPEACTABACHHA OOYYAIOIIUXCA O METOAAX MCCACAOBAHUA HM3MEHYHMBOIO MHpPA, Pa3BHUBACTCHA
IIOHMMAaHUE 3HAYUMOCTH N OOIIHOCTH MATEMATHYCCKHX METOAOB ITO3HAHUS KaK HEOTBEMACMOMN
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYIHOTO MUPOBO33PECHHUA.

Coaeprkannue y4eOHOrO Kypca HAIIPABACHO HA 3aKPEIIACHHE 3HAHNN, IMOAYVICHHBIX IIPH
HM3yYCHHH KypCa Ha YPOBHE OCHOBHOIO OOIIErO OOpasoBaHHSA, U HA PA3BUTHE IIPEACTABACHUI O
CAY‘IaI;‘IHbIX BEAMYMHAX M B3aMMOCBA3AX MC)KAy HHMHM Ha BaXHBIX HpHMean, CEOXKCETBI KOTOprX
COOBITHIT HOCHT PasBUBAIOIINN XAPAKTEP U ABAACTCA AKTYAABHBIM AASl OYAYIINX aOHUTYPHEHTOB,
ITOCTYIAOIIUX HA YICOHBIC CIICIIHAABHOCTH, CBA3AHHBIC C OOIIECTBEHHBIMI HAYKAMH, IICHXOAOTHEH
1 YIPaBACHHCM.

Ha wmsydenme ydueOHOro kypca «BepoATHOCTP M CTATHCTHKa» Ha YIAYOAGHHOM YpPOBHE
otBoAnTcs 68 gacos: B 10 kaacce — 34 waca (1 gac B Heaearo), B 11 kaacce — 34 gaca (1 gac B HeAeATO).

IIOYEPIIHYTEL M3 OKPYKAIOIIEIO Mupa. B pesyaprare y oOOyd9arommxcsi AOANKHO
cpopMUPOBATHCA IPEACTABACHHE O HAHOOAEE YIIOTPEOMTEABPHBIX M OOIIMUX MaTEeMaTHYECKUX
MOAEGASX, HCIOAB3YEMBIX AAfl OIMCAHUA AHTPOIIOMETPHYECKUX U AEMOIPadUYECKHX BEAUYHH,
IIOTPEIITHOCTEH B PA3AMYHbBIE POAA U3MEPCHHAX, AAMTEABHOCTH OE30TKA3HOHM PabOTH TEXHHYCCKIX
YCTPOMCTB, XapPAKTEPUCTUK MACCOBBIX ABACHUI M ITPOIIECCOB B OOIIECTBE. YUEOHBIH Kype ABAACTCA
0a30lf AAf OCBOEGHHA BEPOATHOCTHO-CTATHCTHYECKHX METOAOB, HEOOXOAMMBIX CITEIHAAUCTAM HE
TOABKO WMHKEHEPHBIX CIICIIHAABHOCTEH, HO TAKKE COLMAABHBIX M IICHXOAOTHYCCKUX, ITOCKOABKY
COBpEMEHHBIE OOITIECTBEHHBIE HAYKU B 3HAYUTEABHON MEPE UCIIOAB3YIOT alllIapaT aHAAN32 OOABITIIX
AaHHBIX. [leHTpaABHYIO YacTh y4eOHOIO Kypca 3aHHMAeT OOCY/KACHHE 3aKOHA OOABIINX YHCEA —
(PyHAAMEHTAABHOIO 3aKOHA IIPHPOABL, IMCIOIIIETO MATEMATHYICCKYIO (DOPMAAN3ALINIO.

B coortBercTBHME € yKasaHHBIMH LIEAAMH B CIPYKIype ydueOHOro kypca «BeposrHOcTs 1
CTATHCTHKA» HA YIAYOAEHHOM YPOBHE BBIAGACHBI OCHOBHBIE COAEp:KaTeAbHBIE AMHHE: «CAydaiiHbie
coOBITHA U BepOATHOCTIY U «CAyIaitHbIe BEAHYHHBI U 3aKOH OOABIIIIX YHCEA».

IToMHMO OCHOBHBIX AMHHH B y9eOHBIN KyPC BKAIOYCHBI 9ACMEHTHI TCOPHUH IPadpOB U TCOPHHI
MHOKECTB, HEOOXOAHMMBIE AAfl IIOAHOIIEHHOIO OCBOEHHS MaTe€pHaAad AAHHOIO YYE€OHOIO Kypca U
CME/KHBIX MATEMATHYICCKAX YICOHBIX KYPCOB.

Coaepanne Amaun «CAygaiiHble COOBITHA M BEPOATHOCTH» CAYAKHT OCHOBOI AAA
dopMHUpPOBAHIA IPEACTABACHHH O PACIIPEACACHHH BEPOATHOCTEH MEKAY 3HAYECHUAMU CAYIARHBIX
BEeANYHH. BaKHYIO 9acTh B 9TOW COAEPKATEABHON AMHUU 3aHHUMAET H3YYEHHE I€OMETPHIECKOIO 1
OHHOMHAABHOTO PACIIPEACACHIN 1 3HAKOMCTBO C MX HEIIPEPBIBHBIMI AHAAOTAMH — ITOKA3ATCABHBIM
1 HOPMAaABHBIM PACIIPEACACHUAMI.

Tembl, CBA3aHHBIE C HEIPEPBIBHBIMU CAYIANHBIME BEAMYHHAMH U PACIPEACACHHAMH,
AKIIEHTUPYIOT BHUMAHIE OOYYAFOIIUXCA HA OITMCAHUN U N3YYECHUN CAYIARHBIX ABACHHIT C IIOMOIIIBIO
HenpepbBHBIX (PyHKInA. OCHOBHOE BHHMAHHE VACAACTCA IIOKA3aTEABHOMY U HOPMAaABHOMY
PACIIPEACACHHUAM.

B yaeOHOM Kypce mmpeaycMaTpUBaeTCAa O3HAKOMUTEABHOE H3YUEHUE CBA3N MEHKAY CAYIAHHBIMI
BEAMYMHAMH U OIIUCAHHE 9TOH CBA3H C IIOMOIIBIO KOI(D(PHUITHEHTA KOPPEAALIUU U €O BBIOOPOYHOTO
aHAAOIA. DTH SAEMEHTBI COACP/KAHHA PA3BUBAIOT TEMY «AHArPAMMBI PACCEUBAHMA», U3YICHHYIO HA
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YPOBHE OCHOBHOTO OOIIIErO OOPa30BAHMA, H BO MHOIOM OIIHPAIOTCSA Ha CBEACHHSA U3 KYPCOB aAT€OPEL
U TEOMETPHH.
Emé oAmH 3AGMEHT COAEPKAHHA, KOTOPBIH IIPEAAATAETCA HA O3HAKOMHUTEABHOM YPOBHE —
ITOCAEAOBATEABHOCTb CAYYAHHBIX HE3aBHCHMBIX COOBITHH, HACTYIAFOIIUX B EAMHHUILy BPEMEHU.
O3HaKOMAEHHE C PACIIPEACACHUEM BEPOATHOCTEH KOAMYIECTBA

CoaeprxaHne o0yueHHUA
10 KAACC

I'pach, cBasmbiit rpad, myrn B rpadpe: nmkabl u nenu. CreneHb (BAAGHTHOCTH) BEPIIIHHBEIL.
I'pacper Ha AOCKOCTH. AepEBBAL.

CAy4aiiHple 9KCIEPUMEHTBI (OIBITBI) M CAYYIAMHBIE COOBITHA. DAEMEHTAPHBIC COOBITHA
(ucxoAnl). BepostHOCTH CAy9aiiHOrO CcOOBITHA. BAM30CTD 9acTOTBI M BEPOATHOCTH COOBITHIL
CAy4aiiHBIE OIBITHI C PABHOBO3MOKHBIMI SAEMEHTAPHBIMHI COOBITHAMHU.

Omnepanuy HaA COOBITHAME: IIEPECEUCHHE, OOBEAHMHEHHE, IIPOTUBOIIOAOKHBIE COOBITHA.
Amarpamwmer Diiaepa. Popmyra CAOKEHHUA BEPOATHOCTEH.

VcaoBHAS BEPOATHOCTD. YMHOMKECHHE BEPOATHOCTEH. AEPEBO CAYYAHHOIO SKCIICPHMCHTA.
®opmyaa rmoaroit sepoarHocta. Popmyaa baiieca. Hezapucnmbie coOprrms.

bunapneiii cAygaiiaeii onbIT (MCIBITAHHE), YCIeX M HeyAada. HesaBucmmbre mcrbrranms.
Cepus HE3aBUCHMBIX HCIIBITAHHIT AO mepBoro ycrexa. llepecramoBkn m dakropmas. Ywmcao
coueranuii. Tpeyroapaux [Tackass. @opmyaa 6maoma Herotomna.

Cepus meszaBucuMbIX ncbrTanuii bepayaan. CAygaiiHbli BHIOOP 13 KOHEIHOMN COBOKYIIHOCTH.

Cayuaiinas BeananHa. Pacpeaesenne BepoatHocTell. Amarpamma pacripeaeaesus. Omeparmm
HAA CAYYAHHBIMU BeAmduHaMy. brnHapnas caydaiinas seanyanHa. [Ipumepsr pacupeseAeHuii, B TOM
YHCAE TEOMETPUYECKOE U OMHOMHAABHOE.

11 KAACC

CoBMecTHOE pacIpeACACHHE ABYX CAYYAHHBIX BeAnanH. HesaBrcrnmMere cAygaiiHbie BEAMYIHEL

MaremaTHdeckoe OKHAAHIE CAYIAHON BeAMInHH (pacupeaeseHus). [Ipruvepsr mprnvenenus
MAaTEMATHYIECKOTO OKHAAHHUA (CTpaxoBaHHe, Aoteped). MarTemaTmdeckoe OKHAAHHE OHHAPHOI
CAYYalTHON BeAMYHHEL. Matemarnmaeckoe OKHAAHUE CYMMBI CAYIaHHBIX BeAmIHH. MaTemaTtndaeckoe
OJKHAAHHE TEOMETPHYECKOIO M OMHOMUAABHOTO PACIIPEACACHIIH.

Amcriepcns 1 CTAHAAPTHOE OTKAOHEHUE CAYYAHHON BeANYnHBI (pacipeacacHns). Aucrepcus
OMHAPHON CAYYAHHON BeAHYHHBL. MaremaTudeckoe OKHAAHUE IIPOU3BEACHHUA U AUCIIEPCHA CYMMBI
HE3aBHCHUMBIX CAYYaMHBIX BEAMYHH. AMCHEPCHA M CTAHAAPTHOE OTKAOHEHHE OHMHOMHAABHOTO
pacmpeaeacHuA. AECIIepCrs 1 CTAHAAPTHOE OTKAOHEHHE TCOMETPHUICCKOTO PACIIPEACACHUS.

Hepasencrso YeoOrmépa. Teopema Yebnimépa. Teopema bepruyaan. 3akoH OOABIINX YHCEA.
Betbopounsiii Metoa mccaeaoBanuii. Beroopounsie xapaxrepuctuxn. OreHHBaHHE BEPOATHOCTU
COOBITHA IO BBIOOPOYHBIM AAHHBIM. [IpoBepka HPOCTEMIIHX I'MIIOTE3 C IIOMOIIBIO H3YYEHHBIX
PACIIPEACACHUI.

HenpeprBable cAaygaiinbie BeAnmdnHbL [Ipumeprr. PyHKIINA ITAOTHOCTH BEPOATHOCTH
pacripeaeAeHHA. PaBHOMEpHOE pacIpeAeACHHE M €ro  CBOMCTBA. 3aAadd, IHIPHUBOAAIINE K
ITIOKA32TEABHOMY PACIPEACACHIIO. 3aAQYM, TPHBOAAIINE K HOPMAABHOMY PACIIPEACACHHIO.
DyHKIHA ITAOTHOCTH BEPOATHOCTH IIOKA3ATEABHOIO PACHPEACACHHA, (PYHKIUA IIAOTHOCTH
BEPOATHOCTH HOPMAABHOTO pacrnpeAeAcHuA. DYHKIIHA ITAOTHOCTH M CBOHCTBA HOPMAABHOTO
PACIIpEACACHHH.

ITocAeAOBATEABHOCTE  OAMHOYHBIX ~HE3aBHCHMBIX COOBITHH. 32Aa9M, IIPHUBOAAIIHE K

pacnpeaeaenuro [Iyaccona.



Kosapmarnmsa aAByx cAygaiinbix Beanun. Koadpdunment anneiinoit koppeasiun. CoBmecTHbIE
HAaOAIOACHHA ABYX BeAMYHH. BpiOopounbiii kosdpduiment xoppeafnnn. Pasamdme MemKAy
AMHEHHOI CBA3BIO U IIPUYNHHO-CACACTBEHHOI CBA3BIO. /\MHEIHAA PErPeCcChs, METOA HAMMEHBIIINX
KBAAPATOB.

ITaarupyemsbie pe3yAbTATHI OCBOCHHA yUeGHOI0 Kypca

AvgHOCTHBIE PE3yABTATHI

1) rpa’>kAaHCKOro BOCIIMTAHUA:

cpOPMHPOBAHHOCTD I'PAKAAHCKON ITO3UIIMM OOYYAFOIIErOCs Kak aKTHBHOTO M OTBETCTBEHHOTO
YACHA POCCHIICKOTO OOIIECTBA, IIPEACTABACHHE O MATEMATHYECKUX OCHOBAX (PYHKIIMOHUPOBAHMUSA
PA3AHYHBIX CTPYKTYP, ABACHMUIH, IIPOIIEAYP IPAKAAHCKOIO OOIeCTBA (BBIOOPEI, OIIPOCH U APYIOE),
YMEHIE B3aUMOACHCTBOBATh C COLIMAABHBIMH HHCTHTYTAMH B COOTBETCTBHH C HX (DYHKIHUAMU K
HA3HAYCHUEM;

2) NaTPUOTHUYECKOI'O BOCITUTAHUA:

CcPOPMUPOBAHHOCTD POCCHUHCKON IPAKAAHCKON HMACHTHYHOCTH, VBAKCHUA K IIPOIIAOMY U
HACTOSAIIEMY POCCHICKONH MATEMAaTHKM, IIEHHOCTHOE OTHOIIEHHE K AOCTHKEHHUAM POCCHHCKUX
MATEMATUKOB M POCCHICKON MATEMATHYIECKON ITTKOABI, HCITOAB3OBAHHE ITUX AOCTIKECHHH B APYIHX
HAyKaX, TEXHOAOIHAX, C(pepax SIKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMA:

OCO3HAHHE AYXOBHBIX II€HHOCTEH POCCHIICKOIO HapOAa, CPOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUA, STHYECKOIO IIOBEACHHSA, CBA3AHHOIO C IIPAKTHYECKUM IIPUMEHEHHEM AOCTHKEHUI HAyKU
U ACATEABHOCTBIO YIEHOTO, OCO3HAHHIE AMIHOIO BKAAAA B IIOCTPOEHUE YCTOMYIHBOIO OYAYIIIETO;

4) 3cTETMYECKOr0 BOCITMTAHUA:

3CTETUYECKOE OTHOINEHUE K MHpPY, BKAOUYAd SCTETHKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 33AaY, PEINEHHUI, PACCYKACHHH, BOCHPHHUMYHUBOCTD K MAaTEMATHYECKUM aACIIEKTaM
PA3AMIHBIX BUAOB HCKYCCTBA;

5) ¢pusuueckoro BociuraHuA:

cpOpPMHPOBAHHOCTD YMEHUA IIPUMEHATH MATEMATHYECKHE 3HAHUA B HHTEPECAX 3AOPOBOrO M
0e30I1aCHOrO 00pas3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3AOPOBBIO (3AOPOBOE ITHTAHUE,
cOAAAHCHPOBAHHBIN PEKUM 3aHATHH U OTABIXA, peryAdpHas (PU3NIeCKas aKTUBHOCTD), (DU3UIECKOE
COBEPIIEHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-O3AOPOBUTEABHOI ACATEABHOCTBIO;

6) TPyAOBOTO BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOAIOOHA, HHTIEPEC K Ppa3sAHYHBIM cdepam
IpO(PECCHOHAABHON AEATEABHOCTH, CBSI3AHHBIM C MATEMATHKOH N € IPHAOKECHUAMH, YMCHIE
COBEPIIATH OCO3HAHHBIN BEIOOP OYAVIIEH PO eCcCHu U PeaAH30BBIBATH COOCTBEHHBIC KU3HCHHbIC
IIAAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MATEMATHYECKOMY OOPA30BAHUIO H CAMOOOPA3OBAHHIO Ha
IIPOTMA/KEHUN BCEH KU3HHU, FOTOBHOCTh K AKTHUBHOMY YVYACTUIO B PEIICHUN IIPAKTHYCCKUX 3aAad
MAaTEeMATHIECKOH HAITPABACHHOCTH;

7) 9KOAOTHYECKOTO BOCITUTAHUA:

cPOPMUPOBAHHOCTD Y9KOAOTHIECKOH KYABTYPBI, IIOHUMAHNE BAUAHHUA COITHAABHO-9KOHOMUYECKUX
IIPOIIECCOB HAa COCTOSHHE IIPUPOAHON H COIIMAABHOM CPEABI, OCO3HAHHE I'AOOAABHOIO Xapakrepa
5KOAOTMYECKUX IIPOOAEM, OPHEHTAIIUA HA IIPUMCHEHUE MATEMATHYCCKHX 3HAHHUI AAf PEIICHUA
32Aa9 B OOAACTH OKPY/KAIOINEH CPEABI, IIAAHHPOBAHHE IIOCTYIIKOB M OIICHKH HX BO3MOKHBIX
ITOCAEGACTBHIT AAA OKPY/KAFOIIICH CPEABI;

8) meHHOCTH HAyYHOIO MO3HAHUA:



chOpPMUPOBAHHOCTD MUPOBO33PEHUA, COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHA HAYKU
1 OOINECTBEHHON IIPAKTUKM, IIOHHMAHHE MATEMATHYCCKOH HAyKH Kak Cepbl YEAOBEUECKOM
ACATEABHOCTH, 3TAIIOB €€ Pa3BUTHA M 3HAYUMOCTH AASl PA3SBUTHA IIUBUAU3AIINH, OBAAACHHE A3BIKOM
MATEMATUKA M MaTEMATHYECKOH KYABTYPOH KaK CPEACTBOM ITIO3HAHHA MHPa, TIOTOBHOCTD
OCYIIIECTBAATD IIPOEKTHYIO H MCCAEAOBATEABCKYIO ACATEABHOCTh HHAUBHAYAABHO H B I'PYIIIIE.
MeTanpeAMeTHBIE PE3yABTATEI

ITosnaBaTeAbpHEIE YHUBEPCAABHEIE yUeOHbBIE ACTICTBHA

basoBrle Aormueckme AeMiCTBHA:

BBIABAATD M XapPaKTEPHU30BATh CYIIIECTBEHHBIC IIPU3HAKH MATEMATHYCCKHUX OOBEKTOB, ITOHATHI,
OTHOITIEHUH MEXKAY IOHATHAMH, (DOPMYAHPOBATH OIPEACACHUA ITOHATHI, YCTAHABANBATH
CYIIECTBEHHBIN IIPU3HAK KAACCH(PUKAIIMH, OCHOBAHHUA AASl OOOOIICHHA U CPABHEHHSA, KPUTCPUU
IIPOBOAMMOTO AHAAU32;

BOCIIPUHUMATB,  (POPMYAHPOBATH M  IIPEOOPA3OBHIBATH  CYHKACHHA:  VIBEPAHUTEABHBIE U
OTPHUIIATCABHBIC, CAHHIYHBIC, YACTHBIC U OOIIHE, YCAOBHBIC;

BBIABAAITH MaTEMATUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHBOpeunsa B (PaKkraxX, AAHHBIX,
HAaOAFOACHHAX M VIBEPKACHUAX, ITPEAAATATh KPHUTEPUHM AAA BBIABACHHA 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNLT;

AE€AATH BEIBOABI C ICITOAB30BAHIEM 3aKOHOB AOTHKH, ACAYKTHBHBIX I HHAYKTHBHBEIX YMO3AKAFOUCHUI,
YMO3AaKAFOYEHHH 110 aHAAOTHH;

IIPOBOAUTH CAMOCTOSATEABHO AOKA32ATEABCTBA MATEMATHYECKAX YTBEP/KACHHN (IpAMBIE N OT
IIPOTHUBHOTO), BEICTPAUBATD APIYMEHTALINIO, IIPHBOANTH IIPUMEPHI H KOHTPIIPUMEPDI, OOOCHOBBIBATD
COOCTBEHHBIE CYKACHUA H BEIBOABI;

BEIOMPATh CIIOCOO peIleHus y4eOHOW 3aAaun (CPaBHHUBATH HECKOABKO BapHAHTOB PpEIICHI,
BBIOMPATH HANOOAECE ITIOAXOAAIIIHH € YIETOM CAMOCTOATEABHO BBIACACHHBIX KPHTECPHEB).

basoBrle nccaeAOBaTEABCKUE ACHICTBUA:

HCIIOAB30BATH BOIIPOCHI KAK HCCACAOBATEABCKHI HHCTPYMEHT ITO3HAHHA, (DOPMYAHPOBATH BOIIPOCHI,
duKcHpyroIme MIPOTHBOPEYHE, IIPOOAEMY, YCTAHABAMBATH HCKOMOE M AAHHOE, (POPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOFO ITO3HUITUIO, MHEHHE;

IIPOBOAUTH CAMOCTOATEABHO CITAAHHUPOBAHHBIN 3KCIIEPUMEHT, HCCACAOBAHME IIO YCTAHOBACHHIO
OCOOEHHOCTEH MATEMATHYIECKOIO OOBEKTA, ABACHUSA, IIPOIIECCA, BEIABACHHIO 3aBUCHMOCTEH MEKAY
0ObEKTAMH, ABACHHUAMHU, IIPOLIECCAMH;

CaMOCTOATEABHO (DOPMYAHPOBATH OOOOINEHHUA M BBIBOABL II0 PE3YABTATAM ITPOBEAEHHOTO
HAOAFOACHHUSA, MCCACAOBAHUA, OIICHHBATH AOCTOBEPHOCTb ITOAYYEHHBEIX PE3YABTATOB, BBIBOAOB U
0000IIIeHMIT;

IIPOTHO3UPOBATE BO3MOKHOE Pa3sBUTHE IIPOIECCA, A TaKAKE BBIABHIATH IIPEAITOAOKEHHUSA O €ro
PA3SBUTHH B HOBBIX YCAOBHSAX.

Pa6ora c uadopmanueii:

BBIABAATH ACDUIINTH HH(POPMAITHH, AAHHBIX, HEOOXOAUMBIX AAfl OTBETA HA BOIIPOC U AAfl PEILICHISA
32AAY;

BEIOMPATH MH(POPMAITUIO U3 HCTOYHUKOB PA3AMYHBIX THIIOB, aHAAU3UPOBATH, CACTEMATH3HPOBATD 1
HHTEPIPETUPOBATH HH(POPMAIIUIO PA3AIYHBIX BHAOB U (DOPM IIPEACTABACHU;

CIPYKTYPUPOBATh HHQOPMAIIMIO, IPEACTABAATE €€ B PasAMYHBIX (DOPMAX, HAAIOCTPHUPOBATH
rpacpuyecku;

OIICHUBATH HAACKHOCTD HH(POPMAIIHH ITO CAMOCTOATEABHO COOPMYAHPOBAHHBIM KPUTEPHUAM.

KoMmMmyHHKAaTUBHBIE YHHBEPCAABHBIE YI€OHBIE ACHCTBUA



OO0menue:

BOCIIPUHUMATh U (DOPMYAHUPOBATH CY/KACHHA B COOTBETCTBHH C YCAOBHAMH U IIEASIMH OOIICHIA,
ACHO, TOYHO, IPAMOTHO BBIPAKATH CBOFO TOYKY 3PEHHUA B YCTHBIX M ITMCBMEHHBIX TEKCTAX, AABaTh
ITOSICHEHUSA 110 XOAY PEIIEHUA 3aAA9H, KOMMEHTHPOBATD IIOAYICHHBIN PE3YABTAT;

B XOA€ OOCY/KACHHSA 3aAaBATH BOIIPOCHI IO CYIIECTBY OOCYKAAEMOH TEMBI, IIPOOAECMBI, PEIIAEMOM
32AQYHM, BBICKA3BIBATH HMACH, HAIIEACHHBIE HA ITOMCK PEINEHHUS, COIOCTABAATH CBOU CY/KACHHA C
CYKACHUAMU APYIUX VYaCTHHKOB AHAAOIra, OOHAPYKHBATH PA3AHYHE M CXOACTBO ITO3WIINM, B
KOPPEKTHOH popme POPMYAUPOBATH PAZHOTAACHSA, CBOH BO3PAKEHU;

IIPEACTABAATh ~ PE3YABTATBI ~ PEINEHUSA  33AAYM, SKCIIEPUMEHTA, HMCCACAOBAHUSA,  IIPOEKTa,
CaMOCTOATEABHO BBIOMPATh POPMAT BBICTYIACHHUSA C YIETOM 3aAad IIPE3EHTAIINN U OCOOEHHOCTEI
AYAUTOPUL.

PeryasTuBHEIE YHHBEPCAABHBIE YU€OHBIE ACHICTBHA

Camooprasusamnus:

COCTABAATD ITAQH, AATOPHTM PEIICHUA 3aAAYH, BBIOMPATH CIIOCOO PEIICHHA € yIETOM MMEIOIIHXCA
PecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, APTYMEHTHPOBATH M KOPPEKTUPOBATH BAPHAHTHI PEIIICHUIT
¢ y4€TOM HOBOI MH(OPMAITHH.

CaMOKOHTPOAB, SMOIIMOHAABHBII MHTEAACKT:

BAAQACTD HABBIKAMH ITO3HABATCABHOH PEACKCHN KaK OCO3HAHUA COBEPIINACMBIX ACHCTBHH I
MBICAUTEABHBIX IIPOIIECCOB, UX PE3YABTATOB, BAAAETH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOAA
IIPOIIECCA M PE3YABTATA PEIICHHUA MATEMATHICCKON 3aAQYM;

IIPEABHACTH TPYAHOCTH, KOTOPBIE MOTYT BOSHHUKHYTD IIPH PEIICHUH 3aAA9H, BHOCHTD KOPPEKTHBHI B
ACATEABHOCTb HAa OCHOBE HOBBIX OOCTOATEABCTB, AAHHBIX, HAHAECHHBIX OIIHOOK, BBIABACHHBIX
TPYAHOCTEH;

OIICHUBATH COOTBETCTBHE PE3YABTATA LIEAH U YCAOBHAM, OODBACHATH IIPUYNHBI AOCTIDKCHHUA HAN
HEAOCTIKEHHA PE3YABTATOB ACATEABHOCTH, HAXOAUTH OIIHOKY, AaBaTh OIICHKY IPHOOPETEHHOMY
OIIBITY.

CoBMmecTHAA A€ATEABHOCTB:

IIOHUMATD U HCIIOAB30BATH IIPEHMYIIECTBA KOMAHAHON M MHAUBHAYAABHON pabOTHI IIPH PEIICHUI
VIEOHBIX 3aAad, IIPHHHMATH IIEAb COBMECTHOHM AEATEABHOCTH, IIAAHHPOBATH OPIraHHU3AIHIO
COBMECTHOI pabOTEI, PACIIPEACAATH BUABI paOOT, AOTOBAPUBATHCH, OOCYKAATH IIPOIIECC U PE3YABTAT
paboTBL, 060OIIATH MHEHUA HECKOABKIX AFOACH;

y9IACTBOBATH B IPYIIIOBHIX (POPMAX PabOTE (OOCYHKACHNA, OOMEH MHEHHIH, «MO3IOBBIE IIITYPMbBD U
HHBIC), BBIIOAHATH CBOIO 9aCTh PabOTBI M KOOPAHMHHPOBATH CBON ACHCTBHA C APYIHMH YACHAMI
KOMAaHABI, OILICHHBATH KAYECTBO CBOETO BKAAAA B  OOIIMI  IIPOAYKT IIO  KPHTCPHAM,
cPOPMYANPOBAHHBIM YIACTHUKAMU B3AMMOACHCTBHA.

IPEAMETHBIE PE3YABTATHI

K xonny 10 kaacca oOyuarormuiica HaydnTCA:

CBODOAHO OIIEPHPOBATH HOHATHAMI: Ipady, IIAOCKUIL rpady, CBA3HBIN rpad, Iy Th B rpade, IIEIIb, IIHKA,
AEPEBO, CTEIICHD BEPIIIUHBI, ACPEBO CAYIANHOIO 9KCIIEPUMEHTA;

CBOOOAHO OIIEPHUPOBATH ITOHATHAMU: CAYYAHHBIA OSKCHEPUMEHT (OIIBIT), CAy4YaiiHOE COOBITHE,
SAEMEHTAPHOE CAYYAHHOE COOBITHE (IAEMEHTAPHBIH HCXOA) CAYIalHOIO OIIBITA, HAXOAUTD
BEPOATHOCTHU COOBITUI B OITBITAX C PABHOBO3MOKHBIMH 9AEMEHTAPHBIMU COOBITHAMHE;

HAXOAUTh U (POPMYAHPOBATH COOBITHA: II€pecedeHue, OOBEANHEHNE AAHHBIX COOBITHI, COOBITHE,

IIPOTHUBOIIOAOKHOC AAHHOMY, HCIIOAB30BATH AHATPAMMBbBL BfIACpa, KOOPAHUHATHYIO IIPAMYIO AAS



pereHus 3aAad, IIOAB30BATECA (POPMYAOI CAOKEHHA BEPOATHOCTEH AAA BEPOATHOCTEH ABYX U TPEX
CAYYaHBIX COOBITHII;

OIIEPUPOBATh IIOHATHAMH: YCAOBHAA BEPOATHOCTb, YMHOKCHHE BEPOATHOCTEH, HE3aBUCHUMBIC
COOBITHA, ACPEBO CAYYAHHOIO 3KCIIEPHMEHTA, HAXOAUTH BEPOATHOCTH COOBITUN C IIOMOIIBIO
IIPaBUAA YMHOMKEHHSA, ACPEBA CAYYAHHOIO OIIBITA, HCIIOAB30BATH (POPMYAY ITOAHOHM BEPOATHOCTH,
dopmyay baiieca pu perreHnn 3aAad, OIPEACAATH HE3ABUCHMOCTh COOBITHN 1O pOpMyAe U IIO
OPTraHU3AIUN CAYIAITHOTO 3KCIIEPUMEHTA,;

IIPUMEHATh H3yYEHHBIE KOMOHHATOPHBIE (DOPMYABI AAfA IIEPEUUCACHUA SAEMEHTOB MHOKECTB,
9AEMEHTAPHBIX COOBITHI CAYIAHOIO OIIBITA, PEILICHHUSA 3aA2Y 110 TEOPUH BEPOATHOCTEI;

CBOOOAHO OIIEPUPOBATH HOHATHUAMU: OMHAPHBIN CAYYaHHBIN OIBIT (MCIBITAHHE), YCIIEX U HEyAAda,
HE3aBHCHMBIC HCITBITAHISA, CEPHA UCIIBITAHUI, HAXOAUTh BEPOATHOCTH COOBITHIL: B CEPUN HCIIBITAHNI
AO TIEPBOTO yCII€Xa, B CEPHH HCIIBITAHUIT BepHyAAHN, B OIBITE, CBA3aHHOM CO CAYYAHBIM BEIOOPOM
M3 KOHEIHOIT COBOKYITHOCTH;

CBOOOAHO OIEpPHUPOBATH IIOHATHAMU: CAy4YaliHAas BEAHMYHHA, PACIPEACACHHE BEPOATHOCTEH,
AMATPAMMA PACIIPEACACHHSA, OHMHAPHAA CAyYaiHAA BEANYHHA, I€OMETPHUYCCKOE, OMHOMHAABHOEC
pacIpeAeAeHue.

K konny 11 kaacca oOydaroIuica HayInTC:

OIIEPHPOBATH ITOHATUAMH: COBMECTHOE PACIIPEACACHUE ABYX CAYYAHHBIX BEAWYNH, MCIIOAB30BAThH
TaOAHITy COBMECTHOTO PACIPEACACHUA ABYX CAVYAHHBIX BEAMYHH AAA BBIACACHUS PACIIPEACACHUA
Ka/KAOH BEAMIHHEI, OIIPEACACHIA HE3aBUCHMOCTH CAYYAHHBIX BEATYNH;

CBOOOAHO  OIIEPHPOBATH IIOHATHEM MATEMATUYECKOTO  OKHUAAHUA CAYIAMHOW  BEAHMYIHHBI
(pactipeAeAeHNs), IPUMEHATH CBOWMCTBA MATEMATHYECKOTO OXHAAHUA IIPH  PEIICHHH  33Aad,
BBIYHCAATH MATEMATHYECKOE OKUAAHIE OMHOMUAABHOTO U TEOMETPHYECKOIO PACIIPEACACHHIIT;
CBOOOAHO OIIEPUPOBATH ITOHATHAMH: AUCIIEPCHA, CTAHAAPTHOE OTKAOHEHHE CAYYAHHON BEAUYHHBI,
IIPUMEHATH CBOMCTBA AMCIEPCHH CAYIAMHON BEAWYHHBI (PACIPEACACHHA) IIPH PEIICHHH 33AaY,
BBIYHCAATh AHCIEPCHIO K CTAHAAPTHOE OTKAOHEHHE IE€OMETPHUYECKOIO U OHMHOMHAABHOTO
PACIIPEACACHUIT;

BBIYHCAATH BBIOOPOYHBIE XAPAKTEPUCTHKH II0 AAHHOH BBIOOPKE M OLEHHUBATH XAPAKTEPUCTUKU
I'€HEPAABHOH COBOKYIIHOCTH AAHHBIX 110 BEIOOPOYHBIM XapakTepucTukaM. OIEHHBATh BEPOATHOCTH

COOBITUIT | HpOBCpHTb HpOCTCfIIlII/Ie CTATUCTHYICCKHE TIHMIIOTC3bI, IIOAB3YACH HN3YYICHHBIMUI

pacIIpeAeACHUAMH.
Temarnueckoe mAaHUPOBAHHE
10 KAACC
Koamaecrso DAEKTpOHHBIE
9acoB
g poskre
Ne HaumenoBaHue pasA€AOB U TEM (mdp )
Konrp. obpasoBaTeAbHEIE
n/na [POrpamMMBbI
Bcero | paGorsl pecypcer
https://ptlab.mcecme.ru/vertical
1 | Daemenrsr Teopuu rpados 3
5 CAy9aliHbIE OIIBITEL, CAYYaiHBIE COOBITHS https://ptlab.mcecme.ru/vertical
U BEPOATHOCTH COOBITHH 3
Oreparuy HaA MHOKECTBAME 1 https://ptlab.mcecme.ru/vertical
3 cobbrruamMu. CAOKEHUE U YMHOMKECHIE
BEPOATHOCTEH. Y CAOBHAA BEPOATHOCTB. 5
He3zaBucumbre coObrus




https://ptlab. . tical
4 | DAeMeHTH KOMOMHATOPUKHU 4 1 ps://ptlabmecme.ru/vertica
Cepnu MOCAECAOBATEABHBIX NCITBITAHUIL. https://ptlab.mccme.ru/vertical
5 Wcmbrramus bepayaan. Caygaiasii 5
BBIOOP H3 KOHEYHOH COBOKYITHOCTH
. 1 https://ptlab.mcecme.ru/vertical
6 | CAyuaiiHBIC BEAHMYNHBI U PACITPEACACHUSA 14
OBIIEE KOAMYECTBO YACOB 1O 34 5
[TPOI'PAMME
11 KAACC
Koanuecrso DAeKTpOHHEIE
JacoB
Ne HaumeHoBaHIE Pa3A€AOB U TEM (tmpponere)
Konrp. o6paszoBaresbHBIE
n/u IIPOrpaMMBbI
Bcero | pabGorsr pecypcer
https://ptlab. . tical
1 | 3axoH DOABIINX YHCEA 5 ps://ptlab.meeme.ru/vertica
2 | DAEMEHTBI MATEMATHICCKON CTATUCTHKA 6 hetps://ptlabmeeme.ru/vertical
HemnpepsiBHbIE CAy9aiHBIC BEAUYNHEL https://ptlab.mccme.ru/vertical
3 | (pacupeAeAeHHA), IOKA3ATEABHOE U 4
HOPMAaABHOE PACIIPEACACHUS
https://ptlab. . tical
4 Pacnpeaeaenne Ilyaccona 2 ps://ptlab.mecme.ru/vertica
5 CBS3b MEIKAY CAYIAHHBIMI BEATIIHAME 6
6 | OO6oOreHne U CHCTEMATH3AITNA 3HAHIH 11 1
OBIIEE KOAMYECTBO YACOB 1O 24 5
ITPOI'PAMME

TTPOBEPAEMBIE TPEBOBAHUA K PE3YABTATAM OCBOEHIA OCHOBHOI1
OBPA3OBATEABHOUW ITPOTPAMMBI

10 KAACC
Koa =
ITpoBepsembie MpeAMeTHBIE PE3yABTATHI OCBOEHHA OCHOBHOM
IIPOBEPAEMOTO -
0o0pa3oBaTeABHOI IMPOrPAMMBI CPEAHEr0 001IIero 00pa3oBaHua
pesyabpTaTa
6 Teopus BepOATHOCTEN U CTATHCTHKA
6.1 Yurate U CTPONTD TAOAUIIBI X AHATPAMMEI
60 OrmepupoBars IOHATHAMHI: CPEAHEe apr@METHIECKOE, MEAHAHA, HAHDOABIIICE,
’ HAHMEHbIIIEE 3HAYECHUE, PA3MAX MACCHBA YHCAOBBIX AAHHBIX
OrmeprupoBath MOHATHAMU: CAYIAMHEIN SKCIIEPUMEHT (OIIBIT) U CAYIaiHOE COOBITHE,
63 JAEMEHTAPHOE COOBITHE (DACMEHTAPHBIH HCXOA) CAYIadHOIO OIBITA; HAXOAHTH
’ BEPOATHOCTH B OIIBITAX C PABHOBO3MOXHBIMHU CAVYAHHBIMU COOBITUAMU, HAXOAUTD 1
CPaBHUBATH BEPOSATHOCTH COOBITHI B M3YUEHHBIX CAYYANHBIX SKCIIEPHMEHTAX




Haxoauts 1 (OpMyAHpPOBaTh COOBITHS: IIEpeceueHHE U OOBEAMHEHHE AAHHBIX
6.4 COOBITHI, COOBITHE, IPOTUBOIIOAOKHOE AAHHOMY COOBITHIO; ITOAB30BATHCA
AmarpamMamu Oiiaepa u POPMYAOH CAOKEHHA BEPOATHOCTEH IIPU PEIIICHUN 3aAQ4
OmepupoBath HOHATUAMU: YCAOBHASA BEPOATHOCTD, HE3ABUCHMBIE COOBITHS; HAXOAUTb
6.5 BEPOATHOCTH C IIOMOIIBIO IIPABHAA YMHOKCHHUSA, C IIOMOIIBIO ACPEBA CAYYIAHHOTO
OIIBITA
6.6 ITprmMeHATs KOMOHMHATOPHOE IIPABUAO YMHOMKEHISA IIPH PEIIICHIH 3aAAY
OmnepupoBare  IMOHATHAMI:  HCIBITAHHCE, HE3ABUCHUMBIC  HCIBITAHUA, Cepus
67 HCIBITAHHUE, VCIIEX M HEYAAYd; HAXOAUTH BEPOATHOCTH COOBITHH B cepun
’ HE3aBUCHMBIX HCIBITAHHH AO IIEPBOIO YCIIEXa, HAXOAHTH BEPOATHOCTH COOBITHI B
CepHH HCIBITAaHUI bepHyAarn
6.8 OmnepupoBarh HOHATHAMU: CAyYaliHAsg BEAHUYHHA, PACIPEACACHHE BEPOATHOCTEH,
AHATPAMMa PACIIPEACACHUA
11 KAACC
Koa .
ITpoBepsaembie mpeAMeTHBIE PE3YABTATHI OCBO€HHA OCHOBHOM
IIPOBEPAEMOrO X
00pa3oBaTeAbLHOM IIPOIrPAMMBI CPEAHEr0 001Iero oopa3oBaHus
pe3yabrara
5 Teopus BepoATHOCTEN U CTATHCTHKA
51 CpaBHHBATH BEPOATHOCTH 3HAYCHHUI CAYYAHHON BEAHYHHBIIO PACIIPEACACHUIO HAU
) C IIOMOIIBIO AUATPAMM
OrepupoBath IHOHATHEM MATEMATHYECKOIO OMKHAAHUSA, IIPUBOAUTH IIPHMEPEL TOTO,
5.2 KaK ITPHMEHAETCA MATEMATHYECKOE OKHMAAHHE CAYIAWHOW BEAMYNHEI, HAXOAHTDH
MATEMATHIECKOE OKHAAHUE 110 AAHHOMY PACIIPEACACHHIO
53 Vmers mpeAcTaBACHIE O 3aKOHE OOABIIIHX YHCEA
5.4 HmeTh mpeACTaBAEHIE O HOPMAABHOM PACITPEACACHUN
TTPOBEPAEMBIE DAEMEHTDBI COAEPKAHIA
10 KAACC
ITpoBepaeMbIii 2AeMEHT COAEPIKAHUA
Koa
6 Teopus BepOATHOCTEN U CTATHCTHKA
IIpeacraBAeHIE AAHHBIX C HOMOIIBIO TA0AMIT 1 Amarpamm. Cpeanee apudmeradeckoe, MEAUAHA,
6.1 HauOOADIIIee U HAWMCHbIIICE 3HAYCHHSA, pPa3MaX, AUCIEPCHS M CTAHAAPTHOE OTKAOHCHHE
YHCAOBBIX HAOOPOB
CAy4aliHble SKCIIEPUMEHTEL (OIIBITHL) H CAYIaHHBIE COOBITHA. DACMEHTAPHBIE COOBITHA (MCXOABL).
60 BepostHOCTD CcAywatinoro coberrus. bansocts gacrorsm BeposTHOCTH cOOBITHH. CAy9aiiHBIC
’ OIBITEL C PABHOBO3MOKHBIMU 9AEMEHTAPHBIMU COOBITHAME. BepoATHOCTH COOBITHH B OIBITAXC
PABHOBO3MOXKHBIMH 9AEMEHTAPHBIMU COOBITHUAMI
63 Omepanuy HaA COOBITHAMU: IIEPECEUCHUE, OODBEAMHEHHE, IIPOTHBOIIOAOMKHBIC COOBITHA.
’ Amarpammer Diirepa. Popmyaa cAroxkeHHs BepOATHOCTEN
64 VcaoBHAA BEPOATHOCTb. YMHOKEHHE BEPOATHOCTEH. AEpeBO CAYYAHHOIO 9SKCIIEPUMEHTA.
’ dopmyaa moAHOH BeposTHOCTH. HesaBucumsie coObIThs
6.5 Kombunaropaoe mpaBuao ymuHOxkenudA. IlepecranoBkn u daxroprmas. Uncao coderaHui.
’ Tpeyroapauk [Tackars. Popmyaa 6Gnaoma Herorona
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6.6 BrnapasIil cAygaiinenii omerr (MCIBITaHUE), yeIex u HeyAada. Hesasucnmbie nemsrramus. Cepus
’ HE3aBUCHMBIX UCIIBITAHUN AO HepBoro ycrexa. Cepus He3aBUCHMBIX UCIIBITAHUN BepHyAAn
67 Cayuaiinas BeamunHa. Pacupeseserue BepostHOcTeld. Amarpamma pacupeseserus. [Ipumepsr
’ PACIIPEACACHHIT, B TOM YHCAE TEOMETPUIECKOCH OMHOMUAABHOE
11 KAACC
Koa ITpoBepsaeMBIii 9A€MEHT COAECPIKAHUA
5 Teopus BepOATHOCTEH U CTATHCTHKA
YHCAOBBIE XaPAKTEPUCTUKU CAYIANHBIX BEAHYHH: MATEMATHICCKOE OKHAAHUE, AUCIIEPCUA U
CTaHAAPTHOE OTKAOHEHHE. | [prMepsl IpUMEHEHHA MATEMATHIECKOIO OKUAAHHA, B TOM IHCAC
5.1 B 32A29AX N3 IIOBCCAHCBHOM JKH3HN. MaTEMATHYECKOE OKHAAHUE OMHAPHOM CAYYaHHOM
BEAMYHHBL MaTeMaTHIecKoe OKHUAAHHE CYMMBI CAYYalHBIX BeAMdHH. Martemarmdaeckoe
OJKHAAHUE U AUCIIEPCHA TEOMETPUYECKOrO H OMHOMUAABHOIO PACIIPEACACHHUIT
50 3aKOH OOABIIHX YHCEA H €r0 POAb B HAyKE, IIPHPOAE H OOIIecTBe. BBHIOOPOUYHEIN MeTOA
HCCAEAOBAHHI
Ilpumepsl HEIPEPHIBHBIX CAYYAHHBIX BeAHMYMH. [lOHATHE O IIAOTHOCTH PACIIPEACACHU.
53 3apaum, IPUBOAAIINE K HOPMAaABHOMY pacupesescHuro. lloHarme o HOpMaAbHOM
pacupeAeAeHII

ITPOBEPAEMBIE HA EI'D ITO MATEMATHKE TPEBOBAHIA K PE3SYABTATAM
OCBOEHUSA OCHOBHOI OBPA3OBATEABHOI ITPOTPAMMBI CPEAHETO

OBIIIEI'O OBPA3OBAHMA

Koa

MPOBEPAEMOrO
TpeboBaHmA

IIpoBepsaemble Tpe6GOBaHUA K IIPEAMETHBIM PE3yABTATAM OCBOEHHA OCHOBHOM
00pa3oBaTeAbLHOM MPOIrPaMMBI CPEAHEr0 001IIero oopa3oBaHus

BaaseHme MeTOAaMHE  AOKA3aTEABCTB, AATOPHUTMAMM PEITEHHA 33Aa9; YMEHHE
dOpPMYAHPOBATE H OIEPHUPOBATH IIOHATHAMU: OIIPEACACHHE, AKCHOMA, TeopeMa,
CAEACTBHE, CBOWCTBO, IIPH3HAK, AOKA3aTEABCTBO, PABHOCHABHEIC (DOPMYAHPOBKH;
IPUMEHATh HX; yMeHHE (OPMyAHPOBATH OOpPATHOE M IIPOTHBOIIOAOMKHOE
YTBEP/KACHIE, IIPHUBOAUTL IIPUMEPH M KOHTPHPHUMEPH, HCIIOAB30BATh METOA
MaTEMATHYECKON MHAYKIIAH; IIPOBOAUTD AOKA3ATEABHBIE PACCYKAECHUSA IIPU PEIIEHIHI
332A29, OIIEHUBATH AOTHYECKYIO IIPABUABHOCTD PACCY:KACHHE; yMEHHE OIEPHPOBATD
TIOHATHAMHI: MHOKECTBO, TTOAMHOKECTBO, OITEPAITNH HAaA MHOKECTBAMH; YMEHHE
HCIIOAB30BATh TEOPETHKO-MHOKECTBEHHBIN aIllIapaT AAA  OIMCAHHMA PEAABHBIX
IIPOIIECCOB W ABACHUI M IIPH PEIICHHUH 33Aa9, B TOM YHCAE H3 APYIUX VICOHBIX
IIPEAMETOB; YMEHUE OIIEPUPOBATH ITOHATHUAME: Ipad, CBA3HBIA rpad, AEpEBO, IIUKA,
rpad Ha IIAOCKOCTH; YMEHHE 3aAaBATh U OIIKCHIBATD IPA]BI PASAUYIHBIMEU CIIOCOOAMIT;

HCIIOAB30BATDH IPADBI IIPH PELLICHIH 33AaY

Vmenwue OHCpI/IpOBaTb IIOHATUAMM: HATYPAABHOC HYHCAO, IIEAOC YHCAO, CTCIICHb C
IICABIM IIOKA3aTCACM, KOPEHDb HaT}’paAbHOﬂ CTCIICHH, CTCIICHb C PallMOHAABHBIM
ITOKA32aTCACM, CTCIICHB C ACﬁCTBHTCABHBIM ITIOKA3aTCACM, AOI“apI/I(i)M 9HCAa, CHHYC,
KOCHHYC M TaHICHC HpOI/ISBOABHOFO 9HCAQ, OCTATOK IIO MOAYAIO, paHI/IOHaAI)HOC
YHCAO, I/IppaL[I/IOHa/\bHOC YHCAO, MHOMECTBA HATYPAABHBIX, IICABIX, PAITMOHAABHDBIX,
ACﬁCTBHTCABHBIX YHCEA; YMCHHE HCIIOAB30BATH HpI/ISHaKI/I ACAMIMOCTH, HAMMEHbBIIIINI

o0Imuii ACAUTEAD H HAaUMEHbIIIEE OOIIee KPATHOE, aATOPUTM EBKAHAA IIPH pelleHIH

3aAa4; 3HAKOMCTBO C PA3AUMYHBIMU ITO3UIIMOHHBIMU CHUCTEMAMU CUYNCACHUSA; YMEHUEC
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BBIIIOAHATE BEIYHCACHHC 3HAYCHUIN U IPeOOPA3OBAHUSA BRIPLKCHIH CO CTCTICHAMH I
Aorapudmamu, IpeoOpasoBaHUA APOOHO-PALIMOHAABHBIX BBIPAXKCHUIN; yMEHUE
OIIEPHPOBATh IMOHATHAMI: ITOCACAOBATCABHOCTD, APH(MDMETHYICCKAS IIPOrPECCHI,
TCOMETPHICCKAs IIPOIPECCH, OCCKOHEYHO YOBIBAIOIIAS TCOMETPUYICCKAS IIPOIPECCH;
YyMEHHE 33AaBATh IIOCACAOBATCABHOCTH, B TOM YHCAE C IIOMOIIBIO PEKYPPEHTHBIX
dopmMyA; yMEHHE OIEPHPOBATH IIOHATHUAMHU: KOMIIAGKCHOE YHCAO, COIPSKEHHBIE
KOMIIACKCHBIC HUMCAQ, MOAYAB H aPIYMEHT KOMIIACKCHOTO YHCAZ, (DOpPMA 3aIlHCH
KOMITACKCHBIX 9HCEA (TCOMETPUYECKAf, TPUTOHOMCTPHUYECKAs 1 aArcOpamdeckas);
YMETb IIPOU3BOAUTH aAPH(MMETHYECKUE ACHCTBHA C KOMIIACKCHBIMU YHCAAMU;
IPHBOAUTH IIPHUMEPHl  HCIOAB3OBAHHA KOMIIACKCHBIX 9HCEA;  OIICPHPOBATH
HOHATHAMEI: MATpUIa 2X2 1 3X3, OIPEACAHTEAD MATPUIIBL, TEOMETPUYICCKAN CMBICA

OIIPCACAUTEASA

Vmenne OIIEpHUPOBATH IIOHATUAMM: pannOHAABHBIC, HUppalliOHAABHBIC,
ITIOKA32aTCABHBIC, CTCIICHHBIC, AOI‘apI/Iq)MI/I‘ICCKI/IC, TpHI‘OHOMCTpH‘IeCKI/IC ypaBHeHI/IH nu
HCp ABCHCTBAa, MX CHCTCMBI;, YMCHHC onepHp OBAaTh ITOHATHUAMM: TOXKAECTBO,
TOKAECTBEHHOC npeo6pasoBaHHe, ypaBHCHI/IC, HCPQ.BCHCTBO, CHCTEMA ypaBHCHI/IfI %8
HCp’dBCHCTB, PaBHOCHABHOCTD ypaBHCHPIfI, HCpaBCHCTB u CHUCTEM; YMCHHC pema’rb
ypaBHCHI/IH, HCpaBCHCTBa N CHCTEMBI C IIOMOIIIBIO paSAI/I‘{HI)IX HpI/IéMOB; pema’rb
ypaBHeHI/IH, HepaBCHCTBa N CHCTEMBI C HapaMCTpOM; HpI/IMCHHTb y‘paBHCHI/IH,
HﬁpaBeHCTBa, X CHCTEMBI AAA pCLHCHI/IH MATEMATHUYICCKUX 3aAa9 M 32Aa9 W3

paBAI/I‘IHbIX obAacrell HAyKHI 1 pCaAbHOfI KU3HU

VMeHMe OIepHpOBaTh MOHATHAMMI: (PYHKIIHSA, YETHOCTE (DYHKIIHM, IICPUOAMIHOCTD
byHKIIHMH, OrpaHUYEHHOCTh (DPYHKIIHH, MOHOTOHHOCTh (DYHKIIHH, 9KCTPEMYM
dyHKIIMH, HAUOOABIIIEE M HAHMEHbBIIEE 3HAYCHHA (OYHKIUN HA IIPOMEKYTKE,
HeupepbBHAA (PYHKIHA, aCHMITOTH rpaduxa yHKIHMH, IepBad M Bropasd
HIPOHU3BOAHAA (DYHKIIUH, I€OMETPHYCCKAN M (PU3HYECKUI CMBICA IIPOM3BOAHOH,
rrepBooODOpasHasn, OIPEACAEHHBI HHTEIPAA; YMEHHE HAXOAUTH ACHMIITOTHEI TpadmKa
yHKIIIH; yMEHUE BBIYUCAATH IIPOU3BOAHBIE CYMMBI, IIPOU3BEACHHA, YACTHOIO U
KOMITO3UIINH (DYHKINN, HAXOAUTH YPABHEHUE KACATEABHOH K IrpaduKy (DyHKINW;
yMEHHE HAXOAHUTDH IIPOH3BOAHBIC 9ACMEHTAPHBIX (DYHKIUI; YMEHHE HCIOAB3OBATDH
IIPOU3BOAHYIO AAfl ICCAEAOBAHHA (DYHKITHH, HAXOAUTD HANOOABIIIIE M HAUMEHbBIIINE
3HadeHus PYHKIHH; CTPOUTH IPapUKUI MHOTOYAEHOB C HCIIOAB30BAHHEM alllIapara
MATEMATHIECKOTO AHAAN32; IIPUMEHATD IIPOU3BOAHYIO AASL HAXOKACHHA HAUAYHUIIIETO
pelreHus B IPUKAGAHBIX, B TOM YHCAE COIMAABHO-IKOHOMHUYECKUX M (PU3MYIECKUX
32Aa44X; HAXOAUTD IAOIIAAU H OOBEMBI (PUIYP C IIOMOIIBIO HHTETPAAA; IIPUBOAUTD
HIPUMEPBL  MATEMATHYECKOTO MOACAHPOBAHUA C IIOMOIIBIO AHMD@EPEHINAABHBIX

YpaBHEHUI

Vmenue omepupoBath HoHATHAMK: rpaduk (QyHKIHH, OOpaTHas QYHKIA,
KOMITO3HUIIUA (DYHKIINIH, AMHeHHAS (DYHKINA, KBAAPATHYHAS (DYHKIINA, PALITOHAABHAS
dyHkImA, creneHHas ((YHKUOUA, TPUTOHOMETPHYECKHE (PYHKIIHH, OOpaTHBIE
TPHUTOHOMETPUYECKHE (DYHKIINUH, ITOKa3aTEAbHAf H Aoraprudpmudeckas (OYHKITHH;
yMeHHE CTPOUTH IpadpHKM H3YYCHHBIX (DYHKIUI, BBIIOAHATH IIPEOOPa3sOBAHMSA
rpacdukoB (YHKUUIH, HCIIOAB30BATH IPAPUKA AAA H3YYEHHA IIPOLIECCOB K
3aBHCHUMOCTEH, IIPH PEIICHUN 33Aa9 U3 APYTHX YYEOHBIX IIPEAMETOB M 33Aa9 U3
PCAABHOH KU3HH; BBIPAKATE (DOPMYAAMH 3aBHCHMOCTH MEKAY BEAHMUIHAMLI,
HCIIOAB30BATH CBOHCTBA U rpaduku (DYHKIUI AAS PEIIICHHUSA YPABHEHUIT, HEPABEHCTB
U 3aAa9 C HAPaMETPaMM; U300PaKaTh HA KOOPAHMHATHOM ITAOCKOCTH MHOMKECTBA

PEIIeHNH YPaBHEHN, HEPABEHCTB U UX CUCTEM
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VMeHme pemarb TEKCTOBBIE 3aAAYH PA3HEIX THIIOB (B TOM YHCAE Ha IIPOLIEHTHI, AOAH
U 9aCTd, Ha ABHDKCHIE, PabOTy, CTOMMOCTb TOBAPOB U YCAYI, HAAOTH, 3aAAYH U3
OOAACTH YIIPABACHHSA AMYHBIMU 1 CCMCHHEBIMI (DHHAHCAMU); COCTABAATE BRIPAXKCHEIS,
YypaBHEHHUA, HEPAaBEHCTBA M HX CHCTEMBI IO VCAOBHIO 32AQYH, MCCAEAOBATH
ITOAYYEHHOE peINeHHE U OLEHHBATh IIPABAOIIOAODHOCTH PE3YALTATOB; YMEHUE
MOACAUPOBATL PEAABHEIC CHUTYAIIMH HA A3bIKE MATEMATHUKH; COCTABAATD BBIPAMKECHUIA,
YVpaBHEHHUA, HEPAaBEHCTBA M HX CHCTEMBI IO VCAOBHIO 32AQYH, MCCAEAOBATH
ITOCTPOEHHBIE MOACAHM C HCIIOAB30BAHHEM AallllapaTa aAreOpbl, HHTEPIIPETHPOBATH

OAYYEHHEI PE3YABTAT

VMeHne — oepupoBaTh  IOHATHAMHE:  CpeAHee  apu(PMETHYECKOE, MEAHAHA,
HAHOOABIIEE M HAUMEHBIIEE 3HAYEHMA, pasMax, AHCIEPCHSA, CTAHAAPTHOE
OTKAOHEHHE YHCAOBOIO  HaDOpa; yMECHHE  H3BACKATb, HHICPIPETHPOBATH
HHQOPMAIIIIO, IIPEACTABACHHYIO B TaOAHIIAX, HA AMArpamMMax, rpadukax,
OTPAKAFOIIYEO ~ CBOMCTBA PEAABHBIX IIPOLECCOB M ABACHUM; IIPEACTABAATD
nHQOPMAIIUIO C IIOMOIIBIO TAOAMIL U AHAIPAMM; HCCAEAOBATH CTATHCTUICCKUE
AQHHBIC, B TOM YHCAC C IIPUMCHCHHEM IPA(DHUICCKUX METOAOB U DACKTPOHHBIX
CPeACTB; IpaDUIECKH HCCACAOBATH COBMECTHEIC HAOAFOACHHSA C ITOMOIIBIO AHATPAMM

PACCENBAHNSA U AMHEHHOM PErpecCun

VMeHHE OIEpHPOBATH IMOHATHAMH: CAYYaMHBIM ONBIT H CAyYaHHOE COOBITHE,
BEPOATHOCTb ~ CAYYAaHHOTO  COOBITHf; YMEHHE BBIYUCAATD  BEPOATHOCTH  C
HCIOAB30BAHHEM IPAHUECKUX METOAOB; IIPHMEHATL (DOPMYABI CAOMKEHHUA H
YMHOKEHHA BEPOATHOCTEH, (DOPMyAy IIOAHOM BepoATHOCTH, (popmyAy bBepmyaan,
KOMOHHATOPHBIE (DAKTH X (DOPMYABL; OLICHUBATH BEPOATHOCTH PEAABHBIX COOBITHI;
yMEHHE OIEpUPOBATh IOHATHAMU: CAyJafiHas BEAHYHHA, PACIIPEACACHUE
BEPOATHOCTEN, MATEMATHYECKOE OKUAAHHE, AUCIIEPCHA U CTAHAAPTHOE OTKAOHEHHE
CAYYaHHON BEAMYHHBI, (DYHKIINN PACIPEACACHUA U IIAOTHOCTH PaBHOMEPHOIO,
ITOKA3aTEABHOTO M HOPMAABHOIO PACIIPEACACHUI; YMEHHE MCIIOAB30BATh CBOMCTBA
HU3YYEHHBIX PACHPEACACHHE AAfA PEIICHUA 3aA2Y; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
BOABIINX INCEA, METOABI BBIOOPOYHBIX HCCACAOBAHHI; YMEHHE IIPUBOAUTD IIPHUMEPDI
HPOABACHHUSA 3aKOHA OOABIINX YHCEA B IIPUPOAHBIX M OOIIECTBCHHBIX ABACHHIAX;
yMEHHE OIIEPHUPOBATh IIOHATHAMHU: COYETAHME, IEPECTAHOBKA, YHCAO COYETAHUI,
YHCAO IIEPECTaHOBOK; OrHOM HproTOHA; yMEHIE IPUMEHATE KOMOHMHATOPHBIE (DAKTHI
U PACCYKACHHA AASl PEIIECHUA 3aAa4; OLICHUBATD BEPOATHOCTH PEAABHBIX COOBITHIL,

COCTaBAAITH BEPOATHOCTHYIO MOACAD I HHTCPIIPETHPOBATD HOAY‘ICHHBII‘/’I pe3yAbTaAT

VMeHue ouepupOBaTh IIOHATHAME: TOYKA, IIPAMad, IIAOCKOCTb, IIPOCTPAHCTBO,
OTPE3OK, AYY, BEAUYUHA yIAQ, IIAOCKUI YTOA, AByTPAHHBIN YIOA, TPEXITPAHHBIM YTOA,
CKPEITUBAIOIINECSA IIPAMBIE, IAPAAAEABHOCTb M HEPHEHAUKYAAPHOCTH IPAMBIX K
IIAOCKOCTEH, YTOA MEKAY IPAMBIMH, YTOA MEKAY IIPAMOM 1 ITAOCKOCTEIO, YTOA MEKAY
ITAOCKOCTAMH, PACCTOAHUE OT TOYKH AO ITAOCKOCTHU, PACCTOSHHE MEKAY IIPAMBIMH,
PACCTOSHUE MENKAY IAOCKOCTAMH; YMEHHE MCIOAB30BATh IIPU PEIICHHUH 32A2Y
n3ydeHHbIE (DAKTEI M TEOPEMBI ITAAHUMETPHH; YMEHIE OICHUBATD Pa3MEPH OOBEKTOB
OKPY/KAIOITIErO ~ MHUP2a;  CTPOHTb  MATEMATHYECKHE  MOAEGAH  C  ITOMOIIBIO
TEOMETPUYIECKUX ITOHATUM U BEAMYHH, PEIIATh CBA3AHHBIE C HUMHU IIPAKTHYECKUE

3aAAYHT

10

VMeHue ounepuUpOBaTh IOHATHAMH: IAOINAAb  (HUIYPBL, 00bEM  HUIYPEL,
MHOTOIPAHHUK, IIPABUABHBIH MHOIOIPAHHUK, CEYEHHE MHOIOIPAHHHKA, KyO,

HIAPAAACACIIHIIEA, IIPH3MA, IIHPAMHAA, (DUIYPA U ITOBEPXHOCTD BPAIEHUSA, IUAHHAD,

KOHYC, Imap, cpepa, IAOIMaAb CEPHI, IIAOIIAAD IIOBEPXHOCTH ITUPAMUABL, IIPH3MEL,
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11

12

KOHYyCa, ITHAMHAPA, OOBEM KyDa, IPAMOYIOABHOIO IMAPAAACACIIHIICAA, ITHPAMUAEL,
IPU3MEBL, [TUAMHAPA, KOHYCA4, IIapa, Pa3BEPTKA ITOBEPXHOCTH, CEYCHHUS KOHyCa H
IHIAWHAPA, HAPAAACABHBIE OCH HAHM OCHOBAHHMIO, CEYCHHE IIapa, ITAOCKOCTD,
Kacaroraicsa cpepsl, IIMAHHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE MHOIOIPAHHUKA,
HM300paKaTh MHOIOIPAHHHKH, (PUTYPBI U IIOBEPXHOCTH BPAILICHHSA, UX CEUCHHA, B TOM
YHCAE C IIOMOIIBIO 3JAEKTPOHHBIX CPEACTB; YMEHHME IIPUMEHATH CBOMICTBA
IEOMETPHYECKUX (DUIYP, CAMOCTOATEABHO (DOPMYAHPOBATH OIIPEACACHUA U3YIAEMBIX
duryp, BHIABHIATb I'MIIOTE3BI O CBOMCTBAX M IIPH3HAKAX I'EOMETPHUIECKHX uryp,
0OOCHOBBIBATD HAU OIIPOBEPIATh HX; YMEHHUE IIPOBOAUTD KAACCH(DHUKAIIUIO (PUTYP 11O

PASAMYHBIM IIPU3HAKAM, BEITOAHATD HCOOXOAUMEIC AOTIOAHHTEABHBIC IIOCTPOCHUA

VMeHHE OIepUpPOBATh IIOHATHAME: ABIDKCHHE B IIPOCTPAHCTBE, IAPAAACABHBII
IIEPEHOC, CUMMETPHUA HA IIAOCKOCTH U B IIPOCTPAHCIBE, IOBOPOT, IpeobpasoBaHue
mopa06us, TOAOOHBIE (DUIYPBL; YMEHHE PACIIO3HABATH PABHBEIE U IIOAOOHEIE (PUTYPHL,
B TOM 9YHCA€ B IIPUPOAE, UCKYCCTBE, APXUTEKIYPE; UCIOAB3OBATH '€OMETPHIECKIE
OTHOIIECHUA IIPHU PEIICHUU 3aAaY; HAXOAUTH I€OMETPHYECKHE BEAMYHHBI (AAHHA,
YIOA, IIAOIIAAB, OOBEM) IPU PEIIECHHH 33A29 U3 APYIHX yIEOHBIX IIPEAMETOB H H3
PCAABHOH JKHU3HM; YMECHHE BBIYHUCAATH I€OMETPUYCCKHE BEAMYHHBI (AAHA, YIOA,
IIAOIIAAB, OODBEM, ITAOIIAAD ITOBEPXHOCTH), HUCIOAB3YA H3YIECHHBIC (DOPMYABI U
METOABL, B TOM YHCAC: ITAOIIAAD IIOBEPXHOCTH IIIPAMHUABIL, IIPU3MEL, KOHYCA, IITAUHAPA,
IIAOIIAAR  Chephl; OOBEM Kyda, IPAMOYIOABHOIO IAPAAAEACIIHIIEA, ITHMPAMUAEL,
IIPU3MEL, ITAHAPA, KOHYC4, IIIAPa; YMEHIE HAXOAUTH OTHOLIIEHIE OOBEMOB IIOAOOHBIX
Guryp

VMeHHE OIEpUPOBATH MIOHATHAMHU: IIPAMOYTOABHAS CHCTEMAa KOOPAHHAT, BEKTOP,
KOOPAMHATH TOYKH, KOOPAUHATH BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEACHIE BEKTOPA
HA YHCAO, PA3AOKCHIE BEKTOPA IO 043HCY, CKAAAPHOE IIPOH3BECACHHE, BCKTOPHOC
IIPOU3BEACHHE, YIOA MEKAY BEKTOPAMH; YMEHHE HCIIOAB30BATH BEKTOPHEIH H
KOOPAHHATHBIH METOA AAfl PEILICHHSA TEOMETPHIECKAX 3aAAY U 3aAa9 APYTHX YI€OHbIX

IIPEAMCTOB
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VYMeHUe BBIOMPATH ITOAXOAAIIHIT METOA AAfl  PEIICHHUA 32AA9M; ITOHHMAHIC
3HAYUMOCTH MATEMATUKH B M3YYEHUU IPUPOAHBIX U OOINECTBEHHBIX IIPOLIECCOB U
ABACHHII; YMEHHE PACIIO3HABATH IIPOABACHHUE 3aKOHOB MATEMATUKH B HCKYCCIBE,
YMEHUE IIPUBOAHUTH IIPUMEPHl MATEMATUYIECKHX OTKPBITHH POCCHUICKON M MHUPOBOM

MATEMATHYECKOI HAYKH
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ITEPEUEHDb SAEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D ITO

MATEMATHUKE
Koa ITpoBepaeMbIil 9A€MEHT COACPIKAHUA
1 Yyicaa 1 BEIYUCAECHUA
1.1 Harypaabnsie u 1ieArre grcaa. [IpusHake ACAUMOCTH IIEABIX THCEA
12 Parmmonaapsere gucaa. OOBIKHOBEHHBIE U ACCATHYHBIE APOOH, IIPOLICHTHI, OECKOHEUYHEIE
’ HepHOANYIEcKHE APOOH
13 Apudmeraaecknil KOpeHb HATYPAABHON cTerteHH. ACHCTBHA ¢ ApUPMETHICCKIMU KOPHAMU
’ HATYPAABHOM CTEleHH
1.4 Crerrens ¢ neasM rtokasateseM. CTeIreHb ¢ pallmOHaABHBIM TTOKazaTeAeM. CBOICTBA cTerreHn
15 CuHyc, KOCHHYC M TAaHI€HC YHCAOBOIO apIyMEHTa. APKCHHYC, APKKOCHHYC, APKTAHICHC
YHCAOBOIO aPryMEHTA
1.6 Aorapudm uncaa. AecATUYHBIEC H HATYPAABHEIE AOTAPHU(DMEL
AetictBrTeapHble YmCAd. ApHMETHYIECKHE OIEPAIUH C ACHCTBUTEABHBIMH UHCAAML
1.7 [MpubAmxéHHbIe BBIMHCACHNSA, IIPABHAA OKPYTACHHSA, IIPHKHAKA H OLICHKA PE3yAbTATa
BBIYHCACHUI
1.8 I1peobpasoBarue BeIpaKeHNN
1.9 KomrmraekcHbre umcaa
2 YpaBHEHNA B HEPABEHCTBA
2.1 LleAbre 1 APOOHO-PAIIMOHAABHbIE YPABHCHHSA
2.2 HppammonaApHbIe ypaBHECHUA
23 TpuroHomMeTpudecKue ypaBHEHHUA
2.4 ITokasareabHBIE 1 AOraprOMUYECKHIE YPABHCHUA
2.5 LleAbre 1 ApPOOHO-PAIIMOHAABHBIE HEPABECHCTBA
2.6 HppammosaAbHBIE HEPABEHCTBA
2.7 ITokasareapnsie u AorapudMUYIeCKHEe HEPABEHCTBA
2.8 TpUrOHOMETPUYECKHE HEPABEHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPAaBHEHHE U HEPABEHCTB
2.10 VpaBHEHNA, HEPABEHCTBA U CHCTEMBI C TAPAMETPAMK
2.11 Marpuria cucTemMsl AMHEHHBIX YpaBHEHHH. OIPEACAHUTEAD MATPHIIBI
3 Pyuxnnn u rpadpuku
31 @Oyuxrus, criocodsr 3asanua dyakuun. I'paduk dymknmn. Bzanmuo obparabie dyHKImm.
’ UYérnasle un HeuérHble pyHKIHU. [lepruoandeckue yHKIHE
OO0AacTp onpeAeAeHHs U MHOKECTBO 3HaueHHH (yukiuu. Hyan dynkmuun. Ipomexyrkn
3.2 3HAKOITIOCTOAHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (PYHKIHH. MaKCHMyMBI M MHHHMYMBI
dyukimu. Hauboabliee n HauMmeHbIliee 3HaYeHUE (DYHKIINN HA IIPOMENKYTKE
33 Cremernas (PyHKIHA C HATYPAaABHBIM M IICABIM ITOKazaTeAeM. EE cBoiictBa m rpaduk.
' CsoricTBa 1 rpadpUK KOPHA 7#-0H CTEIIEHU
3.4 Tpuronomerpudaeckue OYHKIIIH, UX CBOWCTBA U TPAdUKH
3.5 ITokasareabnas u Aorapudmudeckas (PYHKIIHH, HX CBOMCTBA U IpadpUKu
36 Touxu paspemsa. Acumrrorsl rpacdukos dyskiuil. CpoiicTBa (PyHKIMNA, HEIPEPHIBHBIX HA
’ oTpeske
3.7 [TocaeaoBaTEABHOCTH, CITOCOOBI 3AAAHUS IIOCAEAOBATEABHOCTEH
3.8 Apudmerndeckas u reoMerpuaeckas mporpeccun. PopmMyaa CAOKHBIX IIPOIICHTOB
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4 Hauaaa maTeMaTmyeckoro aHaAusa
4.1 INpomnssoanas dyukirum. [Ipon3BoAHbBIE 9AEMEHTAPHBIX (PYHKIIHH
42 [IpumeHeHHE IPOU3BOAHOM K HCCACAOBAHUIO (DYHKIIHNI HA MOHOTOHHOCTB M 3KCTPEMYMBIL.
' HaxosaeHre HANOOABIIIETO M HANMEHBIIIETO 3HAYCHUS (DYHKIINN HA OTPE3Ke
4.3 [TepsooOpasuas. Mrrerpaa
5 MuoxkecTBa 1 AOTUKA
5.1 MsuoxecTBO, onepanuy HaA MHOx«kecTBaMu. Anarpammel Diiaepa — Berna
5.2 Aoruxa
6 BeposTtHOCTD 11 cTaTHCTHKA
6.1 OmnncareAbHas CTATUCTUAKA
6.2 Beposraocts
6.3 Kombunnaropuka
7 I'eomerpuns
7.1 @urypsr Ha ITAOCKOCTH
7.2 ITpsamble 1 TAOCKOCTH B IIPOCTPAHCTBE
7.3 MuororparHIKH
7.4 TeAa 1 TOBEPXHOCTH BpAICHUA
7.5 KoopauHaTer 1 BEKTOPEI

YueGHO-MeTOAUUECKOE O0ecredyeHre 00pa3oBaTeABHOIO IIPOLECCA 00A3aTeAbHbIE yUeOHbIE
MAaTEPHUAABI AAF YIEHHUKA

1. Vaebroe mocobue «Matematuka. Beposraocts n cratuctuka 10 kaacc. basoserit n yrayOAEHHbIN

yposenb». —M: ITpocsemenue. Apropsr: byruvmosma E.A., Byasraes B.A.,2023.

2. Yaebnoe nmocobmne «Marematura. Bepostaocts u cratuctura 11 kaacc. bazossiit u yrayoAEHHBIT

yposersy. — M: [Ipocsererne. ABropsr: byrnvosua E.A., Byasraes B.A.,2023.

MeToAHYECKIE MATEPUAABI AASL YIUTEAA

1. Teopnst BEPOSATHOCTEN M MaTeMaTHYIeCKas cratnctuka. 1 Ipuvepst u 3apaun / V1.B. Beasko, I'.I1.

Csupua.- Mzpareascro «Hosoe snamme»

2. Teopust BEpOSTHOCTEH U MaTeMATHIeCKas CraTucTuKa: Yaebuoe mocodue / A.I'. Buprokosa, I'.11.

bobpux, B.M. Marsees.-M., «udpo-M»

3. Teopus BepoATHOCTEI U MaTEMATHYECKasA CTATUCTHKA B 3aaa4ax: boaee 360 3aAa49 1 yrIpasKHEHHIT

/ AJA. Bopssix. - Mocksa: URSS

4. Teopusi BEpOSATHOCTEH M MaTeMATHYECKas CTATHCTHUKA B 3aAa4ax / B.A. Baryrun, I'.11. VBuenko,

FO.M. Measeaes, B.IT. Yncrsakos- MsaareabctBo «Apoda»

5. Teopua BepoaTHOCTEH. 3asauum H KOHTpOAbHBIE paboTs. 10 Kaacc / T.P. Bslconxkwuii.-

Mzaareapcrso MILTHMO

Iudpossie 06pasoBaTeAbHBIE PeCYPChI B PECYPCHI CETH UHTEPHET
1. https://resh.edu.ru

2. https://www.yaklass.ru
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