IIpuioxkenne 9
®eaepanbHas padoyasi mporpaMma y4e0HOro Kypca
"BeposiTHOCTD M cTaTHCTHKA' (0a30BbIii YPOBEHBb)

[NOACHUTEJIBHA S 3AITMCKA

B coBpemenHOM 1H(POBOM MHpE BEpPOSTHOCTHL M CTAaTHUCTUKA MpUOOpeTaroT BcE OOJBIIYIO
3HAYUMOCTb, KaK C TOUKH 3PEHHUS MPAKTUUECKUX MPUIIOKEHHI, TaK U UX POJIU B 00pa3oBaHUM, HEOOXOJUMOM
KaX/10My uesioBeKy. Bo3pacTaer uncio npodeccuii, mpu oBIaJeHUHA KOTOPBIMU TpedyeTcs Xxopomas 0a3oBast
MOJIrOTOBKA B 00JIACTH BEPOATHOCTH U CTATUCTUKH, TaKasi OJrOTOBKA BaYKHA [ IPOJIOIDKEHUS 00pa3oBaHUs
U JJIs yCTIeUTHOM mpodecCuoHanbHOM Kapbephl.

Kaxxaplii uenoBek MOCTOSIHHO MPUHHUMAET PEUICHHs] HA OCHOBE UMEIOIINXCS y HEro JaHHBIX. A AJis
000CHOBAHHOTO TPUHSATHUS PELICHUS B YCIOBHIX HEJIOCTATKA WM N30bITKA HHPOPMAITUH HEOOXOIUMO B TOM
qHcIIe XOpOHIo chopMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIICHHE.

HIMeHHO MO3TOMY OCTPO BCTaja HEOOXOAUMOCTH CHOPMUPOBATH Y 00yUYarOIIUXCsl PYHKIIMOHATIBHYIO
IPaMOTHOCTh, BKIIIOUYAIOUIYIO B c€0sl B KaUeCTBE HEOTHEMJIEMOM COCTaBISIONICH YMEHHE BOCIPHUHUMATH U
KPUTHYECKH aHAIM3MPOBATh WHPOPMALMIO, TPEACTABICHHYI0 B pa3IUYHBIX (OpMax, IMOHHMATh
BEPOATHOCTHBI XapakTep MHOTMX pEaJbHBIX IPOLIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH IMPOCTEHIINE
BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU MIPUHIIUIIAMU cOOpa, aHAJIW3a U IPECTABICHUS JaHHBIX
U3 pasnuYHbIX cdep KU3HM OOIIeCTBa M TOCYAapCTBa MPUOOMIACT OO0YYAIOMIMXCS K OOIIEeCTBEHHBIM
uHTepecaM. M3yuenne ocHOB KOMOMHATOPUKH Pa3BUBAET HABBIKU OpraHu3aluy nepedopa u nojacuéra yucia
BapMAHTOB, B TOM YHWCJE€ B MPUKIAJAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBaMU Teopuu TpadoB co3HAET
MaTeMaTHuecKuii pyHaamMeHT Jisi (OpMUPOBAHUS KOMIIETEHIIMI B 001acT MHPOPMATHKU U IUPPOBBIX
TexHojoruil. [Ipy u3yuyeHun CTaTUCTUKU U BEPOSTHOCTU OOOTralaroTCsl MPEACTaBICHUS O0y4yaroUIuxcs o
COBPEMEHHO KapTHHE MUPa U METOJIaX €ro UCCIIeI0BaHus, (HOpMUpPYETCS TOHUMAHHUE POJIM CTATUCTUKU KaK
MCTOYHUKA COLIMATIHLHO 3HAYUMOM MH(OPMALIUU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILICHUSI.

B cooTBeTcTBUU C JaHHBIMU HENSIMH B CTPYKTYpe MPOrpaMMbl y4eOHOro Kypca «BeposTHOCTH u
CTaTUCTHUKa» OCHOBHOTO OOLIEro oOpa3oBaHMs BBIJIEIECHBI CIEIYIOIIME COAEpKATeIbHO-METOANYECKHE
muann:  «llpencraBieHne JaHHBIX M ONMcCAaTeNbHAs CTAaTUCTUKa», «BeposTHOCTBY, «OneMeHTHI
KOMOMHATOpHUKNY, «BBeaeHue B Teoputo rpadosy.

Conepxxanne nuHun «lIpeacraBieHne NaHHBIX U ONMCATENbHAs CTATUCTUKA» CIYKUT OCHOBOM MJist
(dbopMUpOBaHMS HaBBIKOB pabOThl ¢ UWHGpOpMalMeld: OT YTEeHUS M HUHTEpIpeTalud HHPOpMaluH,
MIPEeACTaBICHHOM B TabJIMIIax, Ha AMarpaMMax u rpadukax, 10 coopa, MpeCTaBICHUS U aHATU3a JaHHBIX C
UCIOJIb30BAHUEM CTAaTHCTUYECKUX XapaKTepUCTUK CpEeIHUX H paccenBaHus. PaboTas ¢ JaHHBIMH,
oOydaroluecsi y4yaTcsi CUMTBIBaTh M HWHTEPIPETHPOBATh JaHHBIC, BBIABUTaTh, apryMEHTUPOBATH H
KPUTUKOBaTh MPOCTEHININE TMIOTE3bl, Pa3MbIIUIATh HaJ (aKTOpaMH, BbI3BIBAIOIIMMU HW3MEHUHUBOCTb, W
OLICHMBATh UX BIIMSHUE HA pacCMaTPUBAEMbl€ BETMUMHBI U IPOLIECCHI.

WMHTYUTHBHOE NpPEICTaBICHUE O CIIy4alHOH W3MEHUYMBOCTH, HCCIENOBAHUE 3aKOHOMEPHOCTEN H
TEHJCHIIMA CTAaHOBUTCSI MOTUBHPYIOIIEN OCHOBOM JJIsl N3Y4YEHUs TEOPUU BEPOATHOCTEN. bosbIoe 3HaueHNne
MMEIOT IPAKTHYECKUE 3aJIJaHUsl, B YACTHOCTH OTBITHI C KIIACCUYECKUMHU BEPOSATHOCTHBIMU MOJIEIISIMH.

[TonsiTe BEepOATHOCTH BBOJAUTCS Kak Mepa MpaBionofo0usi ciayyailHoro coObitus. Ilpu nsyueHuu
yueOHOro Kypca oOydarolruecs 3HAKOMSATCS C NMPOCTEHIIMMH METOJIaMH BBIYHMCICHHS BEPOSTHOCTEH B
CIIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU UCXOAaMH, BEPOATHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pelaTh Oojiee CIOXHBbIE 337auyd. B yueOHbBI Kypc BXOIST HadalbHbIE
MIPEJICTAaBICHMSI O CIIy4allHbIX BEJIMUMHAX U UX YUCIIOBBIX XapaKTepPUCTHUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCSI C MHOXECTBAMHU U
OCHOBHBIMH ONEPALMSAMHU HaJl MHOKECTBAMHU, PACCMATPUBAIOTCSA TPUMEPBI TPUMEHEHHUSI JJIsl pEeLIeHUs 3a/1a4,
a TaK)Ke MCIMOJIb30BAHUA B APYTUX MaTeMaTHYECKUX KypcaX U Y4eOHbIX MpeIMeTax.

B 7-9 knaccax nsyuaercst yueOHbIH Kypc «BepoSTHOCTb U CTaTHUCTHKA», B KOTOPBIN BXOAST pa3/ielibl:
«IIpencrapneHue NaHHBIX M OMUCATENbHAs CTAaTHCTUKA», «BeposSTHOCTBY, «I1MeMEeHThl KOMOWHATOPUKNY,
«BBenenue B Teopuio rpadoBy.



Ha u3ydenune yue6HOro Kypca «BeposiTHOCTD U craTucTuKa» orBoauTcs 102 yaca: B 7 xinacce — 34
yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Henento), B 9 kitacce — 34 yaca (1 yac B Hezieno).

COAEPXXAHUE OBYYEHUA

7 KIIACC

[IpencraBieHue naHHBIX B BuAe Tabnwil, auarpamm, rpaduxoB. 3amojHEHHE TaOJMI, YTCHUE U
MOCTPOCHHE JUarpamMm (CTOIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX ). UTeHHEe rpad) kOB pealibHBIX MPOIIECCOB.
W3Bneuenue nHpopMaluy U3 AuarpamMm 1 TaOJIHLL, UCIIOJIb30BaHUE U UHTEPIPETALUS JaHHbBIX.

OmnwucarenpHas CTaTUCTHKA: CpelHee apu@MeThdyeckoe, MeauaHa, pa3sMmax, HauOoibllee H
HaMMEHbIIIee 3HAaYeHUsI Ha0opa YMCIOBBIX AaHHBIX. [IpuMepsl ciiyyailHON H3MEHYMBOCTH.

CrnyualiHplii 9KCIepuMEHT (OMBIT) W Ciay4aiiHoe coObiTHe. BepositHocth um uactora. Poub
MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHMH B NpHpoJEe U B obOuiecTBe. MoHeTa M UrpajibHast
KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepmuHbl. Yucino pébep M cCyMMapHash CTENEHb BEpPIIHMH.
[IpencraBnenne o cesznoctu rpada. Llenm u mukiasl. [yt B rpadax. O6xox rpada (3inepoB myTs).
[IpencraBnenue 06 opueHTUPOBaHHOM rpade. Pemenue 3a1a4y ¢ oMol rpagos.

8 KJIACC

[IpencraBienne naHHBIX B BUJE TAOIUII, JHAarpaMm, rpa)ukoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBA, MOAMHOXKeCTBO. Omnepanuu HaJ MHOXECTBaMH: O0bEIUHEHHE,
nepeceueHue, aonoiaHeHue. CBONCTBa onepauuii HaJi MHOKECTBAMHU: IIEPEMECTUTENILHOE, COUYETaTeNIbHOE,
pacripesieuTeNIbHOE, BKItOUeHHs. Mcnonp3oBaHue rpauueckoro npecTaBIeHuss MHOXKECTB Ui OIMCAaHUS
peaJIbHBIX IIPOLIECCOB U SIBJICHUH, U PELICHUU 3a]1a4.

W3mepenune paccerBaHusl AAaHHBIX. JlUcriepcus M CTaHJApTHOE OTKJIOHEHUE YMCIOBBIX HAOOPOB.
Jluarpamma pacceuBaHUsl.

OneMeHTapHble COOBITHS cllyyaiiHoro omneita. Ciydaiinslie coobITHs. BeposTHOoCcTH COOBITHIA. ONBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTApHBIMU COOBITUSIME. CirydaiiHblii BEIOOp. CBSA3h MEKAY MAIOBEPOSTHBIMU U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHUSIMU B IPHPO/IE, OOIIIECTBE M HAYKeE.

HepeBo. CpoiicTBa /1epeBbEB: €AMHCTBEHHOCTb ITyTH, CYIIECTBOBAHUE BHMCAYEH BEPLIMHBI, CBA3b
MEX]y YMCIOM BEpUIMH U uuciioM pédep. [IpaBuio ymHOXkeHus. Pemenue 3aau ¢ moMoIbsto rpagos.

[IporuBononoxxkusie coObITHS. [uarpamma Ditnepa. OObenUHEHHE W TIepeceueHrue COOBITHH.
HecoBmectHbie coObiTus. Dopmyia CIOXKEHHS BEpOATHOCTEH. YcloBHasi BepoATHOCTb. llpaBuio
ymHOXeHus. He3zaBucumble coObiTust. [IpencraBnenue skcriepuMeHTa B BHUJE JepeBa. PerieHue 3amad Ha
HaXO0XJIEHNE BEPOATHOCTEN C IOMOLIBIO IEPEBA CIIy4allHOTO 3KCIIEPUMEHTA, Juarpamm Jiiepa.

9 KJIACC

[IpencraBieHue JaHHBIX B BUJAE TaOIUL, 1UarpaMM, rpaukoB, MHTEpIpETalus JaHHbIX. YTeHue u
MOCTpOeHHE TalJIMIL, AUarpamMm, TpaguKoB MO peasbHbIM TaHHBIM.

ITepectanoBku u hakropuan. Coueranus u uncio coueranuil. Tpeyronbuuk [Tackans. Pemenune 3anau
C MCIIO0JIb30BaHUEM KOMOUHATOPHKHU.

['eomeTpurueckas BepossTHOCTb. CiryyaliHbI BEIOOP TOUKH U3 (PUTYphI HA IUIOCKOCTH, U3 OTPE3Ka U U3
IOYTH OKPY>KHOCTH.

Hcneitanue. ¥Ycnex u Heyaaya. Cepus UCIIbITaHUM A0 niepBoro ycnexa. Cepust ucneltanuil bepnym.
BepositHocTH coObITHI B cepuu UcbITaHUN bepHyu.

CrnyualiHas BelIMUYMHA U paclipe/ie]ieHre BeposiTHOCTEH. MareMaTuueckoe 0)KMJIaHUuE M JUCIIEPCHSL.
IIpumepbl  MaTeMaTHYECKOIO OKHUIAHUS KaK TEOPETHMYECKOIO CPEJHEr0 3HA4YEHHS  BEIMYMHBI.
MatemaTuueckoe OXKHIaHUE U JUCIEPCUS CIy4yailHOW BEJIMYMHBI «YHUCIO YCIEXOB B CEPUU HCIIBITAHUU
beprymm».

[TonsiTue o 3aKoHe 6oNbIIMX uKcen. Vi3MepeHue BeposTHOCTEHN C MOMOIIbI0 YacToT. Ponb 1 3HaueHue
3aKoHa OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTBE.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMbBI VYYEBHOI'O KVYPCA
«BEPOATHOCTbDb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VIJIbTATHI

JIMuyHOCTHBIE Pe3yJbTaThl OCBOCHMS MPOTrpaMMbl yuyeOHOro Kypca «BeposSTHOCTb M CTaTHCTHKA»
XapaKTepU3yIOTC:



1) naTproTHYECKOE BOCIIUTAHUE!

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY U HACTOSAILIEMY POCCHICKONM MAaTeMaTHKH, LEeHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHUSM POCCUHCKUX MaTEeMaTUKOB M POCCUNCKONW MAaTeMAaTHMYE€CKOM IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpax/1aHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00513aHHOCTEN Ipak/IaHMHA U PeaIM3alliy €ro MpaB, MpeACTaBICHUEM
0 MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHbIX CTPYKTYD, SIBICHUN, IPOLEAYP I'PakKIaHCKOTO
oOmecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIACHUIO dTHUYECKUX MPOOJIEM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUM HayKH, OCOZHAHHEM BaXKHOCTU MOPAJIbHO-3THUYECKUX TPUHIIUIIOB
B JIESITEIILHOCTU YYEHOTO;

3) Tpy/A0BOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YyYacTHE€ B pELIEHWHM MPAKTUYECKUX 3a/Jad  MaTeMaTU4YECKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEMAaTUYECKOr0o 00Opa30BaHUs HA MPOTSKEHUU BCEH KUZHU IS
YCHEIHOH MpodhecCHOHATTLHON ASSITETFHOCTA U Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHHEM HUHAMBHUIYAIbHON TpaeKTOpuu oOpa3oBaHUsS M JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U 00IECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOILIMOHATBHOMY M ACTETHYECKOMY BOCHPHUSITHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHU, PacCyKAECHUN, YMEHUIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTU HAYYHOT'O MTO3HAHMS:

OpUEHTAIIMEH B JEATETLHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOIIECTBA, MOHUMAHUEM MaTEeMaTHYECKON HAyKH Kak
cdepbl YeIOBEUECKOM NeATENbHOCTH, STAaNoB €€ pPa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTUS UBUIH3AINH,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KYJIbTypOM Kak CpEeACTBOM IIO3HAHUS MUDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIE0BATEIIBCKOMN JACSITEIIbHOCTH;

6) pusnyueckoe BocuTanue, (OPMUPOBAHKUE KYJIHTYPHI 37J0POBBS M SMOIIMOHATBHOT'O OJIATrOTIOTY IS :

FOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAHMS B HMHTEpPECaX CBOErO 3J0pPOBbs, BEACHUS
3I0pOBOTO 00pasa Xu3HM (3I0pOBOE MUTaHKE, COATAHCUPOBAHHBINA PEXKUM 3aHITHIA U OTABIXA, PEryJspHas
¢u3nueckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCHH, TPU3HAHUEM CBOETO IPaBa Ha OLIMOKY
1 TaKOTO K€ IIpaBa Jpyroro 4eaoBeKa;

7) 2KOJIOTUYECKOE BOCITUTAHHE:

OpHUEHTAaIlMel Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM JJTsl pENICHUs 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKPY>KaIOIIIEH CPe/ibl, TUIAHUPOBAHUSI TIOCTYIIKOB U OIEHKH UX BO3MOXKHBIX MOCIEACTBUHN JIJIST OKPY>KAIOIICH
Cpelibl, 0OCO3HAHHEM TITI00aTLHOTO XapaKTepa SKOJOTUUECKUX MPOOIIeM U TyTeH X PEIICHHUS;

8) amanTars K U3MEHSIOLUMCS YCIOBHSIM COITMAIbHOMN U IPUPOJIHOM Cpebl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIOBUAX HEONPEACIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIESITEIIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y IPYTHX JIIOJCH,
npuoOpeTaTh B COBMECTHOM JEATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUN U3 OMBITA IPYTHUX;

HEO0OXOUMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4uCie (OPMYIHUPOBATH UACH, TOHSATHUS,
TUMOTE3bI 00 00BEKTaX U SBICHUSAX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH Ne(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalUlO, BOCIHPHUHMMATH CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U ACUCTBUS, (POPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3VJIbTATHI

[To3naBaTenbHBIC YHUBEPCATbHBIC YICOHBIE ACHCTBUS

bazoBble mornueckue neMCTBUS:

. BBISIBJISITH U XapaKTEPU30BaTh CYIIIECTBEHHBIE TPU3HAKA MATEMATHUYECKUX 00 BEKTOB, TOHSITHIA,
OTHOIIEHUH MEXIYy TMOHSATHUAMH, (POPMYIUPOBATH OMpENETCHUS MOHSATUHN, YCTaHABIMBATH CYIIECTBEHHBIN
MPU3HAK KJIAcCU(UKAIIMN, OCHOBAHUS I 00OOIICHUS U CPAaBHEHUSI, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;

. BOCIIPUHUMATH, (OPMYITUPOBATH M MPEOOPa3OBBIBATh CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC,



. BBISIBIIAITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W NPOTUBOpeUHs B (hakTax,
TAHHBIX, HAOMIONEHUSAX W YTBEPXKICHUSX, NpeAsaraTh KPUTEPHH JUISl BBIABICHHUS 3aKOHOMEPHOCTEH U

MPOTUBOPEUHIA;

. JieNlaTh BBIBOJBI C HUCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKI0YEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

. pa3duparh J10Ka3aTeNbCTBA MATEMAaTHYECKHX YTBEPXKICHHH (MpsIMBIE M OT MPOTHUBHOIO),

IPOBOANTH CaMOCTOSATEIFHO HECIIOKHBIC JOKa3aTelbCTBA MAaTeMaTH4eCKUX (PaKkToB, BBICTPAUBATh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;

. BbIOMpPATh croco0 pemieHus y4eOHOH 3a7adu (CpaBHHBATh HECKOJBKO BapUAHTOB PELICHHMS,
BbIOMpPATh HanOOJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeNnbCKUE ACHCTBHUS:

. UCIIOJIB30BATh BONPOCHI KaK HCCIIEIOBATENBCKHI MHCTPYMEHT IO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, (pUKCHUpYIOLIHE MPOTUBOPEUNE, MPOOIIEMY, CAMOCTOSATENILHO YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHECHHE;

. IPOBOAMTH IO CAMOCTOSITEIEHO COCTaBICHHOMY IUIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIIbIIIOe
UCCIIeJOBaHHE [0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ECKOro 00bEKTa, 3aBHCUMOCTEH 00BEKTOB MEXITY
c000ii;

. CaMOCTOSITENTLHO (POpMYITUPOBaTh O00OOIMIECHUS W BBIBOJBI IO pPE3yJbTaTaM IPOBEIEHHOTO
HaOII0/ICHUs, UCCIIeIOBAaHUS, OLICHUBATH JOCTOBEPHOCTDH MOJMYUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U OOOOIICHHIA;
. MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOIECCA, a TAK)KE BBIIABUTATH MPETIOI0KEHUS O €r0

Pa3BUTHHU B HOBBIX YCJIOBUSAX.
Pabora ¢ uadopmarueii:

. BBISIBJIATh HEJIOCTATOYHOCTb U H30BITOYHOCTh MH(OpMAIUM, JaHHBIX, HEOOXOIUMBIX IS
pellIeHns 3a1a4H;

. BBIOMpATh, AaHAJIM3UPOBATH, CHCTEMATH3MPOBATh W HWHTEPIPETHPOBATH HHPOPMALIUIO
Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHUS;

. BbIOMpaTh (HopMy MpencTaBieHUs] MHPOPMALUU M WUIIOCTPUPOBATH pELIaeMble 3alauyu
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHALUAMUY;

. OLICHMBATh HAJA&KHOCTh MHGPOPMALMU MO KPUTEPHSIM, MNPEIVIOKEHHBIM YUYUTENIEM WU

c(OpMYJINPOBAHHBIM CAMOCTOSATEIBHO.

KomMmyHMKaTHBHbBIE YHUBEPCATIbHBIE YUeOHbIE IEHCTBUS:

. BOCIIPUHMMATh M (POPMYyITUpPOBaTh CYXKICHHS B COOTBETCTBUM C YCJOBHUAMHU M LEISIMU
oO1IeHHUs], ICHO, TOYHO, TPAaMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/1y peLIeHMsI 33/1a4i, KOMMEHTHPOBATh MOJIyYE€HHBIN pe3ynbTar;

. B XoJie OOCYXJEHHUs 3aJaBaTb BOINPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, MpOOIEeMBI,
pelaeMoil 3a7a4uu, BbICKa3bIBaTh MJIEH, HALCJIIEHHbIE HA MOMCK PEIIEHUs, CONOCTABIATh CBOU CYXKICHHMS C
CYKICHUSIMH JIPYTHMX YYaCTHUKOB AMaiiora, oOHapyKMBaTh pa3iudMle U CXOACTBO MO3ULIUHN, B KOPPEKTHOU
dhopme popMyIMpOBATH PA3HOTIACHS, CBOM BO3PAKECHHS;

. IIPEJCTABIATh PE3yNbTAaThl PEIICHUs 3aJadyd, HKCIEPUMEHTa, MCCIEAOBAaHUSA, IIPOEKTa,
CaMOCTOSITENTbHO BEIOMPATh (POpPMAT BBICTYIIJICHUS ¢ YUETOM 3a/1a4 MPE3CHTALUU U 0COOCHHOCTEH ay IUTOpHH;

. MOHUMAaTh WU HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M HHIMBUIYalbHOW pabOThl NpHU
pelIeHnr yueOHbIX MaTeMaTHUeCKHX 3aj1ay;

. IIPUHMMATH 1I€JIb COBMECTHOM JEATENBHOCTH, IIJIaHUPOBAaTh OPraHMU3allMI0 COBMECTHOMN
paloThl, pacpeaessTh BUAbI paboT, JOrOBapUBaThHCs, 00CYKIaTh MPOILECC U pe3ybTaT padboThl, 0000IIaTh
MHEHHUS HECKOJIBKHX JTIOICH;

. y4acTBOBaTh B TIPYNNOBBIX (opMmax padboTel (00CykJIeHus, oOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI U JIpYTHE), BBIOIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH CBOU JIEHCTBHS C IPYTMMHU YICHAMHU
KOMaH/Ibl, OIICHWBAaTh KAaueCTBO CBOEr0 BKJAJa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYyIHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHSI.

PerynsTuBHble yHUBEpCaIbHbIE YUEOHbIE IEHCTBUS

Camoopranusanusi:



. CaMOCTOSITENIHO COCTaBIATH IUIAH, aITOPUTM PELIeHUs 3a/1a4yd (WIM €ro 4acTb), BRIOUpPATh
Croco0 pemieHusi ¢ y4€TOM HMMEIOLIMXCS PECYpCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ yuéTOM HOBOW MH(pOpMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAIIbHBIN UHTEJIJIEKT:

. BIIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca W pe3ylibTaTa pPelieHUs
MaTeMaTHUYECKOM 3a1a4u;

. NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPpU PEUICHUM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE pE3yJibTaTa JACATEIbHOCTH IIOCTABIECHHOM LEIW U YCIOBHSM,

OOBSICHATh TNPUYMHBl JOCTHIKEHUS] MM HEAOCTHKEHMsI LEeNH, HAXOOUTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

[MPEAMETHBIE PE3VYJIBTATEI

K koHiy o0y4enus B 7 ki1acce 00y4arOmuiics MOMyYuT CASTYIONIIUE TPEIMETHbIE PE3YIIbTAThL:

YuraTth HH(OpPMAIHIO, IPEICTABICHHYIO B TaOJIMIIAaX, HAa AMarpaMMax, peICTaBIATh JaHHbIE B BUJE
Ta0JIUIl, CTPOUTH TUArpaMMbl (CTOIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) 10 MAaCCHBaM 3HAYCHUH.

OnucelBaTh U MHTEPIPETUPOBATH peajbHbIE YMCIOBBIE JAaHHBIE, NPEACTABICHHbIE B TaOIUIaX, HA
auarpammax, rpadukax.

Mcnonb30Bath /Ui OMMCAHUS JAHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKU: CpeHee apu(mMeTnieckoe,
Me/iraHa, HauboJiplee ¥ HaMMEHbIlIee 3HAUYCHUs], pa3Max.

Hwmetp mpencTaBieHHE O CIy4YailHOM M3MEHYMBOCTH Ha NpUMeEpax IeH, (PU3MYECKHX BEIHYHH,
AHTPOIIOMETPUUECKUX JIaHHBIX, UMETh MIPEICTABICHUE O CTATUCTUYECKON YCTOHYMBOCTH.

K koHiy o0ydeHus B 8 kiacce 00y4aromuiics MOJyyuT ey romue NpeIMEeTHbIE Pe3yIbTaTh:

M3Bnekatb W mnpeoOpa3oBbIBaTh HMH(OPMAIMIO, NPEJCTABICHHYIO B BUJE TaOJMl, AUarpamm,
rpaduKoOB, MPEACTABIATH JAaHHBIE B BUE TAOJHII, AUArpaMM, TPapUKOB.

OnucelBaTh JaHHbIE C IIOMOIIbIO CTAaTHUCTUYECKUX IOKa3aTeliel: CpEeIHUX 3HAYEHUM Hu Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAUEHWH M YacTOThl COOBITHI, B TOM 4HCIIE MO pe3yibTaTaMm
W3MEPEHHI 1 HAOIOICHUH.

HaxoauTh BeposTHOCTH CciTydallHbIX COOBITUI B OIBITAaX, 3HAas! BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBate rpaduyeckue MOJENM: JEPEBO CIy4allHOTO SKCIIEpUMEHTa, JAuarpammbl Oiijepa,
YHCIIOBAs MpsMasl.

OnepupoBaTh NOHATUSIMU: MHOKECTBO, TIOJJMHOKECTBO, BBIIIOJIHATH ONEpallMi HaJ MHOXECTBaMHU:
o0bEeIMHEHNE, IepecedeHne, JOMOJIHEHHE, MEepPeUnclIaTh 3JIEMEHThl MHOKECTB, NPHUMEHSATh CBOMCTBa
MHOKECTB.

Hcnonp3oBaTh Tpapuyeckoe MNPEACTaBIEHUE MHOXKECTB U CBSI3eH MEXIYy HUMH JUIsl ONMHCAHUS
MIPOLIECCOB U SIBJIEHUH, B TOM UHMCIIE [IPH PEIICHUHU 33]1a4 U3 IPYTUX y4eOHbIX MPEAMETOB U KYypCOB.

K koH1y o0y4enus B 9 kinacce 00ydarouuiics MoayyuT ciaeyromue NpeIMeTHbIE Pe3yIbTaThl:

W3Bnekath U mpeoOpa3oBbIBaTh WHGOPMAIINIO, PEJACTABICHHYIO B PAa3IMYHBIX UCTOYHHKAX B BUE
Tabyull, AMarpaMm, rpaduKoB, IPECTaBISITh JaHHbIE B BUJE TaOIHIL, JUarpaMm, rpaduKoB.

Pemars 3amauM  OpraHuM3OBaHHBIM IIepe0OpPOM BapHAaHTOB, a TaKkKe€ C HCIOJIb30BaHHEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONMcaTeNbHbIE XapaKTEPUCTUKH Ul MAacCUBOB YHCJIOBBIX JIAHHBIX, B TOM 4YHCIIE
CpeIHUE 3HAUECHUS U MEPbI pacCEBaHUSI.

Haxoauth 4acTOThl 3Hau€HUH M YACTOThI COOBITHS, B TOM YHCIE MOJB3YACh pE3yJbTaTaMH
MPOBEIEHHBIX U3MEPEHUN U HAOTIOICHUIA.

HaxonuTe BepoOATHOCTH CIy4YalHBIX COOBITMH B M3YYEHHBIX OIBITAaX, B TOM YHCJIE B ONbBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUAX MCIBITAHUNA A0 TMEPBOTr0 ycIexa, B CEepUsix
ucnbeITaHui beprym.

MMeTh npeacTaBlIeHUE O CIIy4aliHON BEIMUYUHE U O PacIpeIe]IEeHUH BEPOSTHOCTEM.



MmeTpb mpezacTaBieHue 0 3aKOHE OOJBIINX YUCEI KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CITy4aitHOMN
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B IPUPO/IE U OOIIECTBE.

TEMATHUYECKOE INTAHUPOBAHUE

7 xJ1acc
Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undgposbie)
i | PA3AeoB HTeM Beero Kontpoasnbie IIpakTuyeckue 0Bpa30BATETBHbIC
nporpamMmMsl padoThI padoThI pecype
1 [IpencraBnenue 7 5 bubmmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f415fdc
5 OmnucarenpHas 8 1 bubmuorexa [JOK
CTaTHCTHUKA https://m.edsoo.ru/7f415fdc
3 Cnyuaiinas 6 1 bubnunoreka [JOK
MU3MCHYMBOCTD https://m.edsoo.ru/7f415fdc
4 Baencuue B 4 bubnnoreka IIOK
Teopuio rpados https://m.edsoo.ru/7f415fdc
BepostaocTs u
5 4acToTa 4 1 bu6mmoteka [IOK
CIIy4ailHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
6 coni(ﬁll\lfllzfp?seéunﬂ 5 2 bubmorexa LIOK
. https://m.edsoo.ru/7f415fdc
3HAHUU
OBUIEE
KOJIMYECTBO
YACOB I10 34 2 >
I[TPOIT'PAMME
8 Kiacc
KounuectBo yacos DJIeKTPOHHbIE
HauMeHnoBaHnue
Ne (uu¢posbie)
n/n E33H6HOB H TEM Beero Konrtpoabsnbsie IIpakTnueckue 06pazoBaTebHbIE
porpaMmbI padoThbI padoThI pecyper
1 [ToBTOpEHUE 4 bubnnorexa [JOK
Kypca 7 kiacca https://m.edsoo.ru/7f417fb2
OnucarenbHas
2 CTaTHCTHKA. 4 bu6mmorekxa [IOK
PaccenBanue https://m.edsoo.ru/7f417fb2
JTAaHHBIX
bu6mmorekxa [IOK
3 Muosxkectsa 4 https://m.edsoo.ru/7f417fb2
4 f;ﬁ,f;‘;;‘gﬁj ’ 6 1 bubmorexa LHOK
https://m.edsoo.ru/7f417fb2
COOBITHS
5 BBenenue B 4 bu6mmoreka [{JOK
TeopHio rpadon https://m.edsoo.ru/7f417fb2
6 Crnyuaiinbie 8 bubnmoreka [JOK
COOBITHS https://m.edso0.ru/7f417fb2




O000mmenue,

7 CHCTEeMaTH3aIlHs 4 2 bubmorexa LOK
o https://m.edsoo.ru/7f417fb2
3HaAHUU
OBIIEE
KOJIMYECTBO
YACOB I1O 34 2 1
[TPOI'PAMME
9 knacc
KosnvecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne (uudgposbie)
1w/ pa3aeioB U TeM Beero KonrTpoabubie IIpakTuueckue 0Bpa30OBATENBHBIE
NPporpaMmMsbI padoThbI padoThI pecypebi
1 [ToBTOpEeHue 4 bubnmnoreka HOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a302
2 DNeMEeHThI 4 1 bubmuorexa [HOK
KOMOHWHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas 4 bubnmnoreka [HOK
BEPOSITHOCTb https://m.edsoo.ru/7f41a302
4 Ucnwiranus 6 1 bu6mmoteka [IOK
bepuyu https://m.edsoo.ru/7f41a302
5 Crny4aitHas 6 bubnuorexa [HOK
BEIIMYMHA https://m.edsoo0.ru/7f41a302
6 O06001enue, 10 1 bu6nuoreka [IOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBIIEE
KOJIMYECTBO
YACOB IIO 34 1 2
I[TPOI'PAMME
[IPOBEPSIEMBIE TPEBOBAHUSI K PE3VJIbBTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOU I[TPOI' PAMMEBI

7 KJIACC
Kox .
IIpoBepsiemble  npeAMeTHbIe  Pe3yJbTAThl  OCBOEHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
5 BeposiTHOCTB M cTaTUCTHKA
Yurath wuH(pOpMAIMIO, MPEJCTABICHHYI0 B TabiuIax, Ha Jguarpammax,
5.1 MIpPE/ICTaBIATh JaHHbIE B BUIE TaOIUL, CTPOUTH JUarpammbl (CTOJIOMKOBBIE
(cronbyarble) ¥ KPYyroBbl€) IO MaCCUBaM 3HAYEHHI
50 OnuceiBaTh ¥ UHTEPOPETHPOBATH  pEAlbHbIE  YUCIOBBIE  JIAaHHBIE,
' Ipe/icTaBlIeHHbIE B Ta0IMIIaX, HA Juarpammax, rpadukax
Hcnonb30BaTe JUIsl ONMUCAaHMS JAHHBIX CTaTHUCTUYECKUE XapaKTEPUCTHKU:
5.3 cpennee apudmeTHdeckoe, MearaHa, HauOOJbIIIee U HAMMEHBIIIEe 3HAUCHUS,
pasmax




Nmets mnpencraBieHue O cily4yailHOM M3MEHUYMBOCTHM Ha MpUMEpax IIEH,

5.4 (bu3MYECKUX BETUYHMH, aHTPOTIOMETPUUYECKUX TAaHHBIX, UMETh MPEACTaBIICHUE
O CTaTUCTUYECKON YCTOMYMBOCTH
8 KUIACC
Kon .
IIpoBepsiemble mnpeAMeTHBbIE  Pe3yJbTATHI  OCBOECHHSI OCHOBHOM
NpoBepPsIeMOro N
pesybTaTa 00pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
5 BeposiITHOCTh M cTaTUCTHKA
W3Bnekate u npeoOpa3oBbIBaTh HH(POPMAIUIO, MPEACTABICHHYIO B BUJEC
51 TabnuI, auarpamM, rpaduKoB, IMPEJACTaBIATh JaHHBIE B BHJE TaOJHII,
Jrarpamm, rpaukoB
OnuceiBaTh JaHHBIE C MOMOLIBIO CTATHUCTUYECKUX MOKAa3aTeNel: CpeIHuX
5.2 3HAYEHUH ©M Mep paccenBaHus (pa3Max, JIHUCIEPCUs W CTaHIAPTHOE
OTKJIOHCHHE)
53 HaxoauTb 4acTOTHI YUCIOBBIX 3HAUEHUN U 4YaCTOTHI COOBITHIA, B TOM YHCIIE MO
' pe3ysbTataM U3MEPeHH U HAOJI0ICHUI
Haxoautb BEepOsSTHOCTH CIIy4ailHBIX COOBITHIl B OIBITAaX, 3Hask BEPOATHOCTH
5.4 AJIEMEHTApHBIX COOBITUH, B TOM YHCIE B OMNBITAX C PaBHOBO3MOXXHBIMHU
DJIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonp3oBarh rpaduyeckre MOAETH: IEPEBO CIyY4aifHOTO JKCIIEPHMEHTA,
JMarpaMmbl Dilsiepa, YuciioBas mpsiMast
OnepupoBaTh MOHSATHUSMH: MHOXECTBO, MOJMHOXKECTBO;  BBINOIHSTH
5.6 orepanuu HajJ MHOKECTBAMHU: OOBEIUHEHHE, TEepPECeUYCHUE, IOIOTHCHHUE;
MIEPEUUCIIATH SJIEMEHTHI MHOKECTB, IPUMEHATh CBOMCTBA MHOKECTB
Hcnonws3oBath rpaduueckoe MPENCTaBICHUE MHOXKECTB W CBSI3EH MEXIY
5.7 HUMH JUTsI ONTMCAHUS TIPOIIECCOB U SIBJIICHUI, B TOM YKCJIE MIPU PEIICHUH 3a/1a4
U3 IPYTUX YYEOHBIX MTPEIMETOB U KYpPCOB
9 KUIACC
Kon .
HIpOBEPSIEMOr0 IIpoBepsiembie } NnpeJIMeTHbIe  Pe3yJbTAaThl OCBOCHHSI OCHOBHOM
pesyabTaTa o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
S) BeposiTHOCTB M cTaTUCTHKA
N3Bnexkatb u mpeoOpa3oBbIBaTh HMHQPOpPMAILIUIO, TIPEACTABICHHYIO B
5.1 Pa3IMYHBIX UCTOYHHUKAX B BUJE TaOIUII, AMArpaMM, TpaduKOB, IPEICTABISTH
JaHHBIE B BUJE TA0JIUII, AUarpaMM, TpaduKoB
50 Pemate 3amaum opraHW30BaHHBIM IEPEOOPOM BAPHAHTOB, a TaKXKe C
WCIIOIb30BaHUEM KOMOMHATOPHBIX MTPaBUJI M METOJIOB
53 Hcnonw3oBaTh onucaTenbHBIE XapaKTEPUCTHUKU JUIsI MACCHBOB YHMCIIOBBIX
' JTAHHBIX, B TOM YHCJIe CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSI
54 Haxonuth 4acTOThl 3HAYEHWI M YaCTOTHI COOBITHSI, B TOM YHCJIE MOJIb3YAChH
' pe3yabTaTaMu MPOBEAEHHBIX M3MEPEHUN U HAOMIOICHU
HaxoauTh BEepOSTHOCTH CIy4allHBIX COOBITHI B M3yYEHHBIX OMbBITAX, B TOM
5.5 YHUCJIE€ B ONBITAX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMHU COOBITHUSIMH, B CEPHUIX

WCIIBITAaHUH JI0 NIEPBOTO yCNeXa, B CEPUsX UCIBITAHNM bepHymn




Nmets mnpexacrtaBieHne O CIy4yallHOW BEIMYHMHE W O paclpeieeHuu

5.6 .
BEPOSITHOCTEH

Hmers mpencraBieHHe O 3aKOHE OOJBIIUX YHCET Kak O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIy4YallHOH HM3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX
qrcell B IPUPOJIE U 00IIeCTBE

ITPOBEPAEMBIE HA OI' IO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K TMpeIMETHbIM PpPe3yJbTaTaM OCBOCHUS
NMPOBEPSAEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
TpedoBaHMSI Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSIMH: MHOYKECTBO, TIOJIMHOKECTBO, OTIEpPAIIUU HAJT
MHO>KE€CTBaMU; YMEHHE ONEPUPOBAThH MOHITUIMHU: Tpad, CBA3HBIN rpad, AepeBo,
1 LUK, TPUMEHSTh UX MPHU PEIICHUH 3a/1a4; YMEHHUE UCTIOIB30BaTh rpadudecKoe
MPEACTABICHUE MHOXKECTB JIJIsl OIIMCAHMS PEATbHBIX IMPOIIECCOB U SIBICHUH, IPU
peIIeHUY 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB

YMeHue onepupoBaTh IMOHATHSMHU: ONpEIEJICHUE, akCcuoMma, TeopeMma,
JTIOKA3aTelIbCTBO; YMEHHUE PACIO3HABATh UCTUHHBIC U JIO)KHBIC BBHICKA3bIBAHUS,
MIPUBOJUTH MMPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUS
BBICKA3bIBaHU N

YMeHue onepupoBaTh MOHATUAMU: HATYPaIbHOE YHUCIIO, IIPOCTOE U COCTABHOE
YUCIIO, JEIMMOCTh HATYpaJbHBIX YUCEIN, IIPU3HAKU JIEIUMOCTH, LIEJI0€ YUCIIO,
MOJTyJTb YHCIIa, OOBIKHOBEHHAs IpO0b M AECATUYHAS JpOOb, CTAaHIAPTHBIA BH
3 4lCclia, PALMOHAIBHOE YMCIO, HUPPALHUOHAIBHOE YHCIO, apUPMETHUECKHM
KBaJpaTHbI KOPEHb, YMEHUE BBINIOJIHATH ACUCTBHUS C YUCIIAMH, CPAaBHUBATh U
yIOpAI0YMBATL YHUCIA, NPEICTABIATH YUCIA HAa KOOPAMHATHOW IPAMOH,
OKPYIJISATh YUCJIA; yMEHUE JIeJaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUN

YMeHue omnepupoBaTh TMOHATHSMM: CTENEHb C LEJIbIM IOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIH KOPEHb, MHOTOWIEH, anredpaundeckas ApoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTETIEHW OOJIbINE €IMHHUIIBI;
4 YMEHUE BBINOJIHATH PacUY€ThI 10 (hopMysiaM, MpeodpazoBaHus LEIbIX, JPOOHO-
pallMOHANBHBIX  BBIPAKEHUH M BBIPAXKEHUH C KOPHSAMH, pa3joXKeHHE
MHOTOYJIEHa HA MHOXKHTEH, B TOM YHCIIE C UCTIOIb30BaHUEM (OPMYIT PAa3HOCTH
KBAaJ[PAaTOB U KBaJ[paTa CyMMBI H Pa3HOCTH

YMeHue onepupoBarh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE C OJHOMU
IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; yMEHHUE
pemiate JMHEHHbIE MW KBaJgpaTHbIE YypaBHEHHS, JApOOHO-pallOHAIbHbBIE
YPaBHEHUSI C OJHOM IEPEMEHHOM, CHUCTEMBI [BYX JIMHEHHBIX YpaBHEHUH,
5 JMHEWHBIE HEPABEHCTBA U UX CUCTEMBbI, KBa/IpaTHbIE U IPOOHO-PallMOHATbHbIE
HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHCJIE IPU PEILIEHNH 3a7a4 U3 APYyTHUX
MPEAMETOB M NPAKTUYECKUX 3aJad; YMEHHE HCIIOIb30BaTh KOOPIUHATHYIO
OPSIMYI0 M KOOPJIMHATHYIO IUIOCKOCTD ISl M300paXKeHUs pellieHUI ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMmeHue onepupoBaTh MNOHATUSAMH: (yHKIMS, Tpapuk QyHKOUM, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs,
6 yObIBaHUsI, HaumOoJblIee M HaUMEHbIIee 3HAaYeHUs (QYHKUUU; YyMEHHE
OTIEpUPOBATH MOHATUAMU: TPsSIMasi MPONOPIHUOHATBHOCTD, JTUHEWHAs (YHKIIMS,
KBaJpaTU4Has (QyHKUUs, oOpaTHas MPONOPIHOHAIBHOCTh, Mapabona,




runepbona; yMeHue CTpouTh rpaduku GyHKINUN, UCTIOIB30BaTh IpaduKu s
OTIpPEICJICHUs] CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, Il PEIICHHS 3a1ad W3
ApYyruX Y4eOHBIX TMPEIMETOB M PEANbHOM KHU3HHM, yMEHHE BBIPAXKaTh
(dhopMyJIaMy 3aBHCUMOCTH MEKIY BEJTMYUHAMU

YMeHue onepupoBaTh MOHSATHIMH: TOCIEI0BATEILHOCTD, apu(MeTHIecKas u
reoMeTpuyecKas IIPOIPECCHH; yMEHHE HCII0JIb30BATh CBOICTBa
MocIIeI0BaTeNbHOCTEH, (POPMYIIBI CyMMBI M OOIIETO YiIeHa [P PEIlIeHUH 3a/1a4,
B TOM YHCJIE 33]1a4 U3 IPYTUX YUYeOHBIX MPEAMETOB U pealbHON KUIHU

VYMeHue pemaTh 3aJaud pasHbIX THUIIOB (B TOM YHMCII€ HA MPOLEHTHI, J0JIU U
YacTH, JBW)KEHHUE, paboTy, LIEHY TOBAapOB M CTOMMOCTb IOKYIIOK U YCIYT,
HAJIOTH, 3a/1a41 U3 00JIaCTH YIIpaBICHHs TMYHBIMU U CEMEHHBIMU (PMHAHCAMU);
YMEHUE COCTaBJIATH BBIPAXKCHUS, YPABHECHMs, HEPABEHCTBA U CUCTEMBI I10
YCIOBMIO 3a/a4d, MCCIEN0BAaTh IIOJYyYEHHOE pELIEHHE U  OLEHUBATH
IIPaBJONI0I00HOCTh MOJTYYEHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATUSAMH: (HUrypa, TOYKA, OTPE30K, MpsiMast, JIyd,
JIOMaHas, yrojl, MHOIOYI'OJbHHMK, TpPEYTrOJIbHUK, pPaBHOOEAPEHHbI U
PaBHOCTOPOHHHMM TPEYrOJbHUKH, MPSIMOYTOJbHBII TpPEyrojbHUK, MeIuaHa,
OMCCeKTprca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOIBHUK, MapajlIeIorpaMM,
poMO, IPSIMOYTOJIbHUK, KBaJpaT, Tpamlelus; OKpYKHOCTb, KpYyT, KacaTelbHas;
3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHE pellaTh 3aJauu, B TOM
qucie U3 MOBCEAHEBHOM JKU3HU, HA HaXO0X/IEHUE F€OMETPUUECKUX BEIMUYUH C
IIPUMEHEHUEM M3YUYEHHBIX CBOMCTB PUryp u ¢pakron

10

YMeHue  omepupoBaTh  MOHATHUSMHU:  PAaBEHCTBO  (UIyp, PpPaBEHCTBO
TPEYTOJIbHUKOB; NapaJLIeIbHOCTh W MEPIEHAUKYJISAPHOCTh IPSMBIX, YIOJI
MEXIy MPSIMBIMH, MEPICHINKYJISApP, HAKIOHHAS, MPOEKIUs, mogooue ¢uryp,
110/100HBIE TPEYTOJIbHUKN, CHMMETPHSI OTHOCUTEIIBHO TOYKH U MPSMON; YMEHHE
pacrio3HaBaTh paBEHCTBO, CHMMETPHUIO U 1ojaodue (uryp, napamuienbHOCTh U
MEPIEeHIUKYIISIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MUPE

11

12

YMeHue onepupoBaTh NOHATUSAMMU: JJIMHA, PACCTOSTHHUE, Yro (BeJIMYnHa yIia,
CHUHYC U KOCHHYC yIJIa TPEyTOJIbHUKA), IJI0a/lb; YMEHUE OLIEHUBATh pa3Mephbl
MIPEIMETOB U OOBEKTOB B OKPY’KAIOLIEM MHPE; YMEHHUE MPUMEHSITh (POPMYJIbI
NepuMeTpa M IUIOMAA MHOTOYTOJIBHUKOB, JUIMHBI OKPY)KHOCTH M ILIOLIAAH
Kpyra, oObemMa MpsSMOYIOJbHOIO MapajulefienuIesia; yMEHHE NPUMEHSTh
IIPU3HAKN PAaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHUE COOTHOIIEHHUS JJS1 BBIYMCICHHS
JUTUH, PACCTOSTHUM, TUIOMIAAEH

YMmenue nzodpaxarp miockue GUrypsl 1 uX KOMOMHALMHU, TIPOCTPAHCTBEHHBIE
Gurypsl OT pykd, C IMOMOIIbIO UYEPTENKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY OIMCAHUIO

13

YMeHHne onepupoBaTh MNOHATHAMU: NPSIMOYIOJbHas CUCTEMA KOOPJWHAT;
KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IPOU3BEIACHUE BEKTOpPA Ha
YUCJIO, CKAISIPHOE IPOU3BEICHUE BEKTOPOB; YMEHHUE UCIIOJIb30BaTh BEKTOPHI U
KOOPJIMHATHI JUIsl IPEICTABIICHUS JAHHBIX W PEIICHMS 3a]1a4d, B TOM 4HCIIE U3
JIPYTUX YYEOHBIX MTPEIMETOB U PealIbHOM JKU3HU

14

YMeHue onepupoBaTh MOHATHUSAMU: CTOJIOUMKOBBIE U KpPYTOBbIE JHArpaMMbl,
TabIuLbl, cpefHee apupMeTHuecKoe, MeluaHa, HauOoJbllee U HauMEHbIIee
3HAYEHUSs, pa3Max YHUCIOBOro Habopa; yMEHUE U3BJIEKaTh, MHTEPIPETUPOBATD U
npeoOpa3oBbIBaTh MHGPOPMALIMIO, TPEICTaBIEHHYI0O B Tabmumax H Ha
Juarpammax, OTpa)karollyto CBOMCTBA U XapaKTEPUCTUKHU peallbHbIX IIPOLIECCOB




W SIBJICHUH; YMEHHE pPAaCIO3HABaTh M3MEHYMBBHIC BEIWYUHBI B OKPYXKAIOIIEM
MHUpE

15

YMeHue omnepupoBaTh  MOHATUSAMHU:  CIydalHBIM  OMBIT  (CITydalHBIH
9KCIEPUMEHT), JEMEHTapHOE COOBITHE (3JEMEHTapHBbIH HMCXOA) CIIy4aifHOro
OIBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOIUTh
BEPOATHOCTH CIy4YallHBIX COOBITMM B ONbITaX C PaBHOBO3MOYKHBIMU
IEMEHTAPHBIMM ~ COOBITHSIMM;  YMEHHE  pellaTh  3aJaud  MEeTOJOM
OpPraHU30BaHHOIO Iepebopa M C HCIOJb30BAaHMEM IIPaBUIIA YMHOXKEHUS;
YMEHME OLICHUBATh BEPOSTHOCTU PEAIBHBIX COOBITUH U SIBJIEHWM, NOHMMATh
POJIb MPAKTUYECKU JTOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHI B OKpPY’KaIOIIEM
MHPE U B )KU3HHU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YHMCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

16

YMeHue BbIOMpaTh MOAXOMSIIMN M3YYCHHBIM METOJ JJIS pelIeHUs 3ajJadu,
MIPUBOIUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHN B IMIPUPO/IE U )KU3HU,
pacno3HaBaTh MPOSIBIIEHWE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, OIUCHIBATH
OTJIETIbHBIE BBIJAIONIUECS PEe3yJIbTaThl, IOJYYECHHbIE B XOJAE pPa3BUTHUSA
MaTEMaTHKHU KaK HAYKH, IPUBOJIUTH IIPUMEPHI MATEMATUICCKUX OTKPBITHIA 1 UX
ABTOPOB B OTEYECTBEHHON U BCEMUPHON HCTOPUU

HEPEYEHD 3JIEMEHTOB COAEPXKAHMS, ITPOBEPAEMBIX HA OI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
11 Hatypanbublie u nensie yncina. [Ipu3Haky 1eIMMOCTH ENbIX YHCeT
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIE TEPUOINUECKUE TPOOH
1.3 Panmonanesueie uncna. Apudmernyeckue onepanuu ¢ paluoHaIbHBIMI YUCIaMU
14 HeiicTButenpHble yncia. ApudmMerndeckue onepamnmu ¢ AeMCTBUTEIbHBIMU YU CIaMU
15 HpI/I6J‘II/I)KéP£HHe BBIUMCJICHHsSI, TIpaBUJa OKPYIJIEHHS, TPUKHUIKA U OICHKA pe3yibTara
BBIYHUCIICHUI
2 Anrebpanyeckue BEIpaKESHHUs
2.1 BykBeHHbBIE BBIpaXKEHHS (BBIPAYKEHUS C IEPEMEHHBIMHU)
2.2 Crenens c 1enbIM okasareneM. CTeneHb ¢ pallioHaIbHBIM Moka3areiaeM. CBOMCTBa CTETICHU
2.3 MHorounexsl
2.4 Anrebpanueckas 1poOb
25 ApudmeTrueckuil KOpeHb HaTypajabHOU cTeneHu. JlelcTBUs ¢ apu(pMETHUECKUMU KOPHSAMU
' HATypaJIbHOU CTCTICHH
3 YpaBHEHHS U HEPABEHCTBA
3.1 [ensie u 1poOHO-panoHaIbHbIE YpaBHeHHs. CUCTEMBI K COBOKYITHOCTH YPaBHEHHI
3.2 Lenbie u poOHO-panrioHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIIBHOCTH
4.1 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJJaHUS MOCJIEA0BATENLHOCTEN
4.2 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmya CI0KHBIX TPOIEHTOB
5 OyHKIMH




@Oynkius, crnocoObl 3amanus Qynkouu. I'paduk ¢dyHkumu. OOmacTb ompeneneHus u
MHOXeCTBO 3HaueHMid QyHkumu. Hymum ¢yskmun. [IpoMexyTKH 3HAKOMOCTOSIHCTBA.

5.1.
[TpoMexyTKr MOHOTOHHOCTH (QYHKITUH. MakcUMyMbl U MUHUMYMEBI QyHKIHH. Hanbomnsinee u
HaMMEHblIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE
6 KoopanHaTel Ha IPSIMO#i U TUIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gpurypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOrOoyroJasHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenue reoMeTpu4eckux BEIUUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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