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INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHPE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK ¢ TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX poJId B 00pa30BaHUM, HEOOXOJUMOM Ka)XJOMy 4delloBeKy. Bospacraer umcio
npodeccuil, mpu OBJIaJICHUH KOTOPHIMHU TpeOyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIacTH BEpPOSTHOCTHM W CTAaTUCTHUKH, TakKas TIOJATOTOBKA BakKHA JIJIS
MIPOIOJDKEHUS 00pa30BaHUS U IJIs YCTICITHON PO(hEeCCHOHATBLHON Kaphephl.

Kaxxp1i1 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEero JaHHbIX. {715 000CHOBaHHOTO MPUHATUS PEIICHHS B YCIOBHUSX HEIOCTaTKa
WU M30bITKAa MHPOPMAIIMU HEOOXOJIUMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSTHOCTHOE M CTAaTUCTUYECKOE MBIIIICHUE. VIMEHHO TO03TOMY BO3HHKIIA
HE00X0MMOCTh (hOPMUPOBATH Yy OOyYaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B ce0si yMEHHE BOCIPUHUMATh U KPUTHUYECKH aHAIU3UPOBAThH
uHoOpMaIMIO,  TPEACTABICHHYIO B  pas3lWyHbIX  (opmax, MOHUMATh
BEPOSTHOCTHBIA XapakKTep MHOTHUX pPEATbHBIX IMPOIECCOB W 3aBUCHUMOCTEH,
MIPOU3BOINUTH MPOCTEHINIHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIN3a U
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecCTBa M TOCyJapcTBa
npuoOIaeT o0ydarmmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHune OCHOB
KOMOWHATOPUKHU pa3BUBaeT HABBIKA OpraHU3alMHM Tiepebopa M Tmojacuéra dmcia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3maét MaTreMaTuuecKuil pyHIaMeHT Jisi OPMUPOBAHUS KOMIIETCHIIUM B
ob0nactT UHPOpPMATUKH U MUGPPOBBIX TeXHOJOTHH. [Ipyn M3ydeHUH CTAaTUCTUKU U
BEPOATHOCTH OOOTAIAOTCS TMPEACTABICHUS OOYJarOIMIMXCS O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUPYETCS MMOHUMAHUE POJIH
CTaTUCTHKN KaK HCTOYHHKA COITMATIBLHO 3HAYMMOUN MH(POPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIJICHHUS.

B COOTBeTCTBUMU C MAaHHBIMU NEISMU B CTPYKTYpE MPOTPAMMBbI y4eOHOTO
Kypca «BepoSTHOCTP M CTAaTUCTHKa» OCHOBHOTO 00mIero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE BBIICTICHBI CICAYIONINE COJEPIKATEIBHO-METOUICCKIE
muaun: «lIpencraBnenre JaHHBIX W OMHCATENbHAS CTATUCTHKAY», «BeposSTHOCTHY,
«OneMeHThl KOMOWHATOpHKNY», «BBenenue B Teopuro rpados», «MHOKECTBaY,
«Jlorukay.

Copnepxanue nuaun «lIpencrapieHue TaHHBIX U ONMKCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOM Juisi (hOpMHpPOBAHHS HABBIKOB pabOThl ¢ HH(OpManuen: oT
YTEHUSI W WHTEpnpeTanuu WHGOpPMAIMK, NPEACTAaBICHHON B TaOmuIax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHHUS W aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTHUYECKUX XapaKTePUCTUK CPEIHUX U PACCEHBAHUS.



PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTBIBATH W WHTEPHPETUPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIILIATh HaJl (aKTOpaMH, BbI3BIBAIOIIUMHU M3MEHUHUBOCTh, U OIEHHUBATh MX
BIIMSIHUE HA PACCMATPUBACMBbIE BETUYUHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YUYCHUS] TEOPUU BEpOSITHOCTEH. boisbllioe 3HAUYeHHE HMEIT NPaKTUYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONOI00MsS CIy4ailHOTo
coObitus. [lpm wu3yueHuu yueOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUIIMMHA ~ METOJIAMU  BBIYMCIICHHSI  BEPOSTHOCTEM B CIIyYalHBIX
AKCTIIEPUMEHTAX c PABHOBO3MOKHBIMU AJIEMEHTapPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amauyn. B yueOHBII Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTI€pALMSIMUA HaJ MHO>KECTBAMHU, pacCMaTPUBAIOTCS
pUMEPHl TIPUMEHEHUsI TPaQoB M DJIEMEHTOB TEOPHUH MHOXKECTB MJIsi PEIICHHS
3a/lay, a TAaKKe HMCIOJB30BaHUS B JPYTMX MATEeMAaTHUYECKUX Kypcax M Y4eOHBIX
npeaMerax.

Ha uzyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hexento), B 8 kiacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Henero).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenre JaHHBIX B BUAE TAOIUL, JUarpaMM. 3ariojJHEHUE TaOJuLl,
YTEHWE W IIOCTPOCHUE CTOJOMKOBBIX (CTOJIOUATHIX) M KPYIOBBIX JHArpaMM.
Urenue rpadukoB peaibHbIX NpoleccoB. M3Bneuenne nudpopmanny U3 auarpamMm
U TaOJIMII, UCIIOJIb30BaHNE U UHTEPIPETALUS JAHHBIX.

OnucartenbHasi CTaTUCTHKA: CpeHEe apu(pMmeTHdeckoe, MeAuaHa, pa3mMax,
HaumOOJIblIEE W HAuWMEHbIIEe 3HAYEHHs, KBAPTWIH, CpPEIHEE TapMOHUYECKOE,
CpelHEE FTapMOHNYECKOE YUCIIOBBIX JTaHHBIX.

[Ipumepsl ciydyallHOM HM3MEHYMBOCTM IIPM HW3MEPEHHUSAX, B MacCOBOM
IPOU3BOJICTBE, TEHACHIMH M CIIy4ailHble KoJieOaHUsl, TPYNIUPOBKA JIAHHBIX,
NPEACTABICHUE CIYYallHOW HM3MEHYMBOCTH C IOMOILIBIO JAWarpaMM, 4YacTOThI
3HAYEHUH, CTATUCTUYECKAsT YCTOMYMBOCTD.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepiiuH. [lonarue o cBa3HbIX rpadax. Ilytu B rpadax. Llenu u muxisl.
O0xox rpada (3inepoB nyTh). [lonsatue 00 opueHTHpOoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

YTBepkAcHUS M BbICKa3blBaHUs. OTpULAHUE YTBEPXKACHUS, YCIOBHBIE
YTBEPXKACHUS, OOpaTHbIE M PABHOCHIIbHBIE YTBEPXKIEHUS, HEOOXOIUMBbIE U
JIOCTAaTOYHBIE YCIIOBHSI, CBOMCTBA M MPU3HAKU. [IpOTUBOIIONIOKHBIE YTBEPKICHHUS,
JTI0Ka3aTesIbCTBa OT MPOTUBHOTO.

CrnyyaliHbI SKCHEPUMEHT (OMBIT) M CllydailHOe coObITHE. BeposTHOCTH U
4yacToTa CIlyyalHOro coObITus. Poiib  MajoBEpOSTHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B MPUPOAE U B OOLIECTBE.

8 KUIACC

MHOKECTBO ¥ TIOJMHOXKECTBO. [IprMepsl MHOKECTB B OKPYXAIOIEeM MUpE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oiinepa. Yucnoble
MHOKecTBa. [Ipumepbl MHOXKECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeuncnenre 371€MEHTOB MHOXKECTB C IMOMOILbIO OPTaHW30BaHHOTO Nepebopa u
npaBuiia YMHOKeHHS. PopMyTa BKITIOYCHUS-UCKITIOUEHUSI.

DneMeHTapHble CcOObITHUSA. BeposiTHOCTH ciydailHbIX COOBITUNA. OMBITHL C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CyyallHbII BBIOOD.

M3mepeHne pacceMBaHUs YHMCIOBOIO MaccuBa. Jlucmepcus W CTaHAAPTHOE
OTKJIOHEHHWE 4YuCcIoBOro Habopa. CBoilcTBa JuCIEpCHMM U CTaHIAPTHOIO
OTKJIOHEHHUA. /[narpamMmbl paccemBaHMs JABYX HaOMIOAaeMbIX BelWyuH. JluHenHas
CBsI3b Ha IMarpaMMe paccerBaHUS.



HepeBo. JlepeBo cnyuaitHoro »skcrepumenTa. (CBoiCTBa  J€pEBBLEB:
CIMHCTBEHHOCTH MYTH, CBSI3b MEXKy YMUCIIOM BEPIIMH U gucioM p&oep. [loustue o
I0ockuXx rpadax. Pemenne 3amayu ¢ TOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COKO3aMH U
orepalysaMH HaJl MHOKeCTBaMU. crosib30BaHUE JIOTMYECKUX COI030B B airedpe.

CnyvaliHple  COOBITHSI KaKk  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHI.
[IpotuBomomnoxueie cobbiTus. Onepanuu Hag coObiTusiMu. Dopmyna CIoKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSTHOCTEM. YcnoBHas BEPOSITHOCTb.
IIpencraBieHue CiydamHOro OJKCIIEpUMEHTAa B BHUJE JepeBa. HesaBucumbie
COOBITHSL.

9 KITIACC

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueTaHuii u TpeyronbHUK Ilackans. CBoiicTBa uymcen codeTaHuW. buHOM
Hrrotona. Pemenue 3a1a4 ¢ UCmoab30BaHEM KOMOUHATOPUKHU.

['eomerpuyeckass BepoATHOCTh. CilydailHbI BBIOOp TOYKM W3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 TyT'H OKPYKHOCTH.

UcnbiTanus. Ycnex U Heygaya. Cepus HCHOBITAHWA 10 TEPBOTO ycmexa.
Cepust ucnbiTanuii beprymm. BepostHocTH COOBITUHA B CEpPUM  UCIBITAHUM
bepnynnu. Cnyualinbiii BBIOOP U3 KOHEYHOTO MHOYKECTBA.

CnyvaiiHass BeJIMYMHA W pacnpeiesieHue BeposiTHOcTed. IIpumepsl
CIIyYallHbIX BEJIWYMH. BakHble pacHnpelnesieHuss — YHUCIO TMOMNBITOK B CEpUH
VCIBITAaHUN JI0 TIEPBOTO yCIIEXa U YUCJIO YCIEXOB B CEPUU UCHbITaHUU bepHyiu
(reoMeTpuuecKoe U OMHOMHAIIBHOE PACTIPEICTICHHUS).

MaremMarnyeckoe OXUIAAHUE CIy4alHOW BeJIUYUHBL. DU3NUecKuil CMBICI
MAaTEMAaTUYECKOTr0 OXuJaHus. I[IpuMepsl HCHONIB30BaHUS MaTEMaTUYECKOTO
oXuaanus. Jlucrepcus W CTaHAAPTHOE OTKJIOHEHHWE CIIYYalHOW BEJIWYHHBI.
CBoiicTBa MAaTeMaTUYECKOr0 OXHMJIAHUS MW JAUCHEpcUuU. MaTreMaTrudeckoe
0’KUJAHHUE U JUCIIEPCUS U3YUEHHBIX PACIPEICIICHUM.

HepaBenctBo YeObiméBa. 3akoH OoibIIMX YHcesl. MaremaTH4ecKue
OCHOBAHUS U3MEPEHUs BeposTHOCTEN. Poib 1 3HaueHHe 3aKoHA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yJabTaTbl OCBOCHMs IPOrpaMMbl [0  MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO 3THUECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEeATEIbHOCTH, 3TAaNoOB €€ pa3BUTHA U 3HAYMMOCTHU JJIA PA3BUTHS LUBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJIyYHUs:



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBHM IJIs OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUTIIOTE3bI 00 0OBEKTAX M SBIICHHSAX, B TOM YHCJIC PaHEe HEH3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 006pazoBanus y o0ydaromierocss OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAONIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

OPOBOAUTH M0 CAMOCTOSITENIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCUMOCTEN 00BEKTOB MEXKYy COOOM;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPETNOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelaemMspie 3a/1a4ur CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHSA:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATH TIOJYYEHHBINA PE3yIbTarT;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
nuaiora, oOHapy)XKUBaTh Pa3IMYUEe U CXOACTBO IMO3UIMN, B KOPPEKTHOH (opme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMAaTh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW U WHAMBHUAYaJIbHOU
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUILI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W pPe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE); BBINOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yjbTaTa M KadeCTBO CBOCTO BKJIaja B OOMMK pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOJAX NPUHATHS pelIeHU (MHAUBUIYAIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3aJ]1a4H,
BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBHE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WU HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIpaXaThb 3MOLMU IPU H3yYEHUU MaTEMaTHUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PELICHHUs 3a1a4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kxonimy oO6ydeHust B 7 kiacce 00yJarONIHiACs MOTYyYUT CICAYIONMNE TPEAMETHBIC
PE3YNbTATHI:

Uutath wuHOpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JgUarpaMmmax,
MPEACTABIIATh JIaHHbIE B BUJE TAOJHUI, CTPOUTH CTOJOMKOBBIE (CTOJNOYATHIC) U
KpPYTOBBIE THarpaMMbI TI0 MacCUBaM 3HAYCHUH.

OnuceiBaTh ®W  WHTEPHPETHPOBATH  peajbHBIC  YHCIIOBBIE  JIaHHEIE,
MIpE/ICTAaBIICHHBIE B TAOJINIIAX, HA TUarpamMMmax, rpadukax.

Hcnonb3oBaTh I OMUCAHUSI JAHHBIX CTAaTHCTHMYECKHE XapaKTePUCTUKHU:
cpenHee apupMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIIEE 3HAYCHUS,
pa3Max, KBapTHJIH.

MeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX WM BBICKA3BIBAHUSX,
YMETh CTPOUTH OTpHUIIAHUS, (POPMYIHPOBATH YCIOBHBIE YTBEPXKACHUS TpHU
pEIIeHUH 3a/1a4, B TOM YHCIIe U3 APYTHX yU4eOHBIX KypCOB, UMETh MPEICTABIICHNE
0 TeopeMax-CBOMCTBaX M TeOpeMax-MpU3HaKaX, 0 HEOOXOJUMBIX U JOCTATOYHBIX
YCIIOBHSIX, O METOJIE IOKAa3aTEIhCTBA OT MMPOTHBHOTO.

NmMeTrs mnpeacTaBieHHE O CIy4alHOM W3MEHYMBOCTH HAa IpUMeEpax
pE3yNbTaTOB M3MEpPEHUH, I11eH, (U3UYECKUX BEIUYHH, AHTPONOMETPUUYECKUX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcronp30BaTh 11 OMUCAHUS JAHHBIX YacTOThI 3HAYCHUH, TPYNIIHUPOBATH
JAHHBIC, CTPOUTH TUCTOTPAMMBI TPYIITMPOBAHHBIX JTAHHBIX.

Hcnonp3oBaTh rpadbl IS pPEIICHUS 3a7ad, WMETh MPEICTaBICHUE O
TepMUHAX Teopuu TpadoB: BepminHa, pedpo, Menb, MUK, MyTh B rpade, uMeTh
npenacraBieHne 006 06xoje rpada u 06 OPUEHTHPOBAHHBIX rpadax.

K koHIty 00ydenus B 8 kiacce 00yJaromuiics MoJIyduT CIEIYIOIINE TPeIMETHBIC
pPE3yJIbTaTHhI:

OnepupoBaTh MOHATHSAMU MHOKECTBA, TTOJMHOKECTBA, BBIITOIHATH ONlEpallin
HaJ MHOXXECTBaMHU: OOBEAMHEHHUE, [EPECEUCHUe, IEPEUUCIATh DJIEMEHTHI
MHOKECTB C HMCIOJb30BAaHMEM OPraHM30BAHHOIO Iepedbopa U KOMOMHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxoauTs BEepOATHOCTH CIIydalHBIX COOBITUH B CIIy4alHBIX OIBITAaX, 3Has
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCIE€ B ONBITaX C



PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU, UMETh MOHATHE O CIyYaiiHOM
BBIOODE.

OnuchiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAYEHUW U MEp paccerMBaHUs
(mucriepcusi U CTaHJIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTHh M HHTEPIPETUPOBATH
JMarpaMMbl pacceuBaHus, UMETh MPEACTABICHHUE O CBSI3U MEXIYy HaOJI0/1aeMbIMU
BEJIMYMHAMU.

NmMeTs mpeacTaBieHWe O JepeBe, O BepmiMHax #W péOpax Jnepena,
WCIIOJIb30BaHUN JAEPEBHEB MPU PEIIEHUU 3a]1a4 B TEOPUU BEPOSITHOCTEH, B IPYTHX
y4eOHBIX MAaTEMaTHUECKUX Kypcax M 3a/1ad U3 JPYruX Y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOXECTBA 3JIEMEHTAPHBIX COOBITHIA
CIIy4allHOTO OIIbITa, BBIMOJHATH OINEpalldd HaJl COOBITUAMH, HUCMOJb30BATH IMPHU
pelieHny 3aja4 AuarpamMmbl Dijiepa, YUCIOBYIO MPAMYIO, IPUMEHSTH (HopMyIty
CJI0’KEHUSI BEPOATHOCTEN.

[Tonp30BaThCA MPABUIIOM YMHOXKEHHUS BEPOSITHOCTEW, UCIOJIB30BATh JE€PEBO
JUI. TIPEICTABIICHUS CIIYYalHOTO ONbITa MpU peumieHur 3anad. OnepupoBath
MOHSATUEM HE3aBUCUMOCTH COOBITUH.

K konity oOydeHus B 9 kjacce 00y4JarOIIMICs MOTYYUT CASAYIONTNE MPEIMETHBIC
pE3yIbTaThI:

[Tonp30BaThCs KOMOMHATOPHBIM TMPABUJIOM YMHOXKEHHS, HaXOJIUThb YHUCIIO
MEPECTAHOBOK, YMCJIO COYETAHWM, MOJIB30BATHCS TPEYrojbHUKOM Ilackans mpu
peIeHnH 3a/1a4, B TOM YHCJIC HAa BBIYHMCIICHUE BEPOSITHOCTEH COOBITHH.

Hcnonp30BaTh  MOHATHE  T€OMETPUYECKOM  BEPOSATHOCTH, HAXOIUTh
BEPOSITHOCTU COOBITUN B OMbBITAX, CBA3AHHBIX CO CIyYalHBIM BHIOOPOM TOYEK W3
MJIOCKOM (DUTYPBI, OTPE3Ka, JJIUHBI OKPY>KHOCTH.

HaxoauTh BepOATHOCTH COOBITHH B OIBITAX, CBA3AHHBIX C MCIBITAHUSIMH 0
JTIOCTHXKEHUS IEPBOTO YCIEXA, B CEPUAX UCIIBITAHUN bepHysum.

Nmets mpencTaBieHUE O CIy4alHBIX BEIIMYMHAX U OMO3HABATh CIIyYalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOIIETO0 MHpA, OINEpUPOBATH  IMOHATHEM
«pacrpeneseHue BEPOATHOCTEN». YMETh CTPOUTH PACIPEACIEHUS BEPOATHOCTEN
3HAYEHHU CIIyYalHbIX BEJIMYHUH B U3YUYECHHBIX ONBITAX.

Haxomute MaTeMaTH4eCcKoe OXKUIAHUE U JUCIIEPCUIO CIYYANHOW BEJIMYHUHBI
M0 PacClIpelesiCHUI0, NPUMEHSATh YHUCIOBBIE XApPAKTEPUCTUKH HU3YUYCHHBIX
pacrpeneseHui Ipy peeHn  3a1ad.

NmeTe mpeacraBieHHE O 3aKOHE CIyYaWHBIX YHCEN KakK O MPOSBJICHUU
3aKOHOMEPHOCTH B CIIyYallHOM W3MEHYMBOCTH, IIOHMMAThb MAaTeMaTH4YECKOE
000CHOBaHUE OJM30CTH YACTOTHI M BEPOSTHOCTH COObITHS. MIMETh mpeacTaBiIcHNE
O POJIM 3aKOHA OOJIBIITUX YKHCEN B IPUPO/JIE U OOIIIECTRE.



TEMATHYECKOE IINTAHUPOBAHHUE
I{emeBble OPUEHTHUPHI PE3YIBTATOB BOCIIUTAHUS HA YPOKAX MaTEMATUKH.

I'paxxaHCKOE BOCIIUTAHUE:!

— NPOSIBIAIOIIMN YBaXXEHUE K I'OCYJapCTBEHHBIM CUMBOJIaM Poccun, npasaHukaMm;

— IPUHUMAOIIUI yJacTHe B XKHM3HM Kilacca, 001eo0pa3oBaTeIbHOW OpraHU3allK, B TOM YUCIIe CAMOYIIPABICHUH, OPUEHTUPOBAHHBIHN Ha
y4acTue B COLMAIBHO 3HAYMMOM ACSITEIbHOCTH.

[TaTprnoTnyeckoe BOCIIUTaHHE:

— CO3HAIOUIUM CBOIO HAIIMOHAJIBHYIO, STHUUECKYIO IPUHAIEKHOCTb, JTIOOSIINNA CBOM HApO/I, €ro TPAAULIMU, KYJIbTYPY;

— 3HAIOUIMH U YBa)KarOUIUH JOCTHKeHUs Hamlel Ponunsl — Poccuu B Hayke, HCKYCCTBE, CIIOpTE, TEXHOJIOTUAX, OOEBbIE MOJABUTU U TPYAOBbIE
JOCTH)KEHUS, FePOEB U 3aIUTHUKOB OTeuecTBa B MPOIIJIOM U COBPEMEHHOCTH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:
— BBIPAYKAKOUIMKA TOTOBHOCTh OLICHUBATHh CBOE MOBEJICHHUE U TIOCTYIIKH, IOBEJACHUE U MOCTYNKHU APYTUX JIKOJEH C MO3UUUNA TPAIAULHMOHHBIX
POCCHICKHX AYXOBHO-HPABCTBEHHBIX LIEHHOCTEH U HOPM C YUYETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB;

— BI)Ipa)KaIOIIII/II\/JI HCIIPUATHUEC AaHTUT'YMAHHBIX U ACOUHUAJIBHBIX IMOCTYIIKOB, IMOBCACHUA, IPOTUBOPCHAIUX TPAANIIUMOHHBIM B Poccum AYXOBHO-
HPAaBCTBCHHLBIM HOPMaM U IIECHHOCTAM;,

— CO3HAIOMIMI COOTHOIIIEHNE CBOOOIBI U OTBETCTBEHHOCTH JINYHOCTHU B YCIOBHSIX WHANBUAYAILHOTO M OOIIECTBEHHOTO MPOCTPAHCTBA;
— MPOSBIAIOIINNA HHTEPEC K YTEHUIO, K POJHOMY SI3BIKY, PYCCKOMY SI3BIKY U JIUTEPATYPE KAK YAaCTH JYXOBHOM KYJIBTYPBI CBOETO HAPOAA,
poccuiickoro o01ecTBa.

ICTETUUECKOE BOCITUTAHUE:

- HpO}IBJ'ISIIOH_II/Iﬁ OMOIHNOHAJIIBHO-YYBCTBCHHYIO BOCIIPUUMYHNBOCTD K PAa3HBIM BHUAaM HCKYCCTBA, TpAAULIUAM U TBOPYCCTBY CBOCT'O U APYTHUX
Hapoa0B, HIOHMMAHUC UX BJIWAHHA Ha TIOBCACHUC J'II-O)IGfI;
- OpI/IeHTI/IpOBaHHHﬁ Ha CaMOBBIPA’KCHUC B PA3HBIX BUJIdX UCKYCCTBA, B XYIOXKCCTBCHHOM TBOPYCCTBE.

®duznyeckoe BoCUTaHue, ((OPMUPOBAHUE KYJIbTYPbI 3J0POBbS M SMOIIMOHAIBHOTO OJIaronoIydns:
— OHUMAIOIIUH IEHHOCTh JKU3HH, 3/10pPOBbS U O€30MIaCHOCTH, 3HAUEHUE JIMUHBIX YCHIIUI B COXPaHEHUH 3/I0POBbsI, 3HAIOIIMNA U COOITIO A0
npaBuiia 6€30MacHOCTH, OE30MACHOTO MOBEEHUS, B TOM YKcie B UH(POPMAIIMOHHOM cperie;

— BBIPaKAIOIIMK YCTAaHOBKY Ha 3/I0POBBI 00pa3 KM3HHU (3710pOBOE MUTAHUE, COOI0/IEHIE THTHEHNYECKHUX MpaBuil, cOaIaHCUPOBaHHBIH
PEKUM 3aHIATUN U OTIIBIXA, PETYISPHYIO (PU3MUECKYI0 aKTUBHOCTD);



— IPOSBIISIONINI HEPUSTUE BPEIHBIX MPUBBIUEK (KYpPEeHHUsI, YIOTPEOICHHS aJIKOT0Isl, HAPKOTUKOB, UTPOBOM U UHBIX (POPM 3aBUCUMOCTEN),
MOHMMAaHUE UX MOCIICICTBUH, Bpeaa sl PU3NIECKOro U ICUXUIECKOTO 30POBbSL.

TpynoBoe BocMTaHUeE:

— YBaXKaroIlMi TPy, pe3yibTaThl CBOETO TPY/a, TPYAA APYTUX JHOAEH; NPOSBIAIOLIMN HHTEpEC K IPAKTUYECKOMY U3yUeHHIO podeccuil u
TpyZa pa3Iu4yHOIo PoAa, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHMI;

— CO3HAIOUIHMI BaYKHOCTH TPYAOJIIO0US, 00yueHHs TPYAY, HAKOIUIEHUS] HABBIKOB TPYAOBOH JEATEIHLHOCTH HA MPOTSHKCHNUH SKU3HU JIJIS
yCIIEHIHOM NMpo(decCHOHAIbHON caMopeanu3aluy B pOCCUHCKOM OOIIECTBE;

— YYacTBYIOIIMH B PEIICHUH NMPAKTHYECKUX TPYIOBBIX 1€, 3a/1a4 (B ceMbe, 0011e00pa3oBaTeIbHON OpraHU3aliy, CBOSH MECTHOCTH )
TEXHOJIOTMYECKON U COLMAIbHON HapaBJIE€HHOCTH, CIIOCOOHBIM HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOATEILHO BBIIOJIHATH TAKOTO POJa
JESTEIIBHOCTB;

— BBIP@KAIOMINK TOTOBHOCTH K OCO3HAHHOMY BBIOOPY M MOCTPOSHHUIO HHIMBHUIYaIbHON TPACKTOPHU 00Pa30BaHU U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX U OOIECTBEHHBIX HHTEPECOB, HOTPEOHOCTEH.

DKOJIOTMYECKOE BOCIIUTAHUE:

— CO3HAIOIINI CBOIO OTBETCTBEHHOCTh KaK TPaKAaHWHA U IOTPEOUTENS B YCIOBHSIX B3aUMOCBSI3H IPUPOIHOM, TEXHOJIOTUIECKOHN 1
COLMAIIBHOM CpeI;

— BBIpaXAIOIIN aKTUBHOE HEMPUATHE ACHCTBUNA, TPUHOCSIINUX BPE MPUPOJIE; OPUESHTUPOBAHHBINA HA MPUMEHEHUE 3HAHUHM €CTECTBEHHBIX U
COIMAJIBHBIX HAYK IOJId PCIICHHUA 3a1a4 B o0JjacTu OXpaHbl OPHUPOALI, IIIAHUPOBAHUA CBOUX IMOCTYIIKOB N OLCHKH X BO3MOKHBIX HOCJIC)ICTBI/Iﬁ
JUTSL OKPYXKAIOLLEN Cpeibl.

LleHHOCTh HAyYHOTO MO3HAHUS:

- paSBI/IBaI-OHII/II\/'I HAaBBIKHW UCIIOJB30BAHUS PA3JIMYHBIX CPEACTB ITO3HAHU A, HAKOIIJICHUS 3HAHUH O MHPE (5[3BIKOBa$[, quTaTCibCKad KyJlbTypa,
JeSITeNIbBHOCTh B MH(POPMALIMOHHOW, M POBOH cpese);

— IEMOHCTPUPYIOUINI HaBBIKM HAOIIOACHNH, HAKOIUIEHUS (DAKTOB, OCMBICIIEHUS ObITA B €CTECTBEHHO-HAYYHON M TYMaHUTApHON 00JacTsIX
MIO3HAHMS, UCCIIEI0BATENILCKON IEATETbHOCTH



7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM ungpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpencraBneHue JaHHBIX 4 [[bubmmorexa [IOK
pedt A https://m.eds00.ru/596d814c]
bubmuoreka [JOK
2 OmHcaTesLHas CTaTieTika 8 1 https://m.edso0.ru/596d814c
. bubnuorexa [JOK
3 Catysaiinas H3MCHHBOCTE > 1 https://m.edso0.ru/596d814c
bu6mmoreka [IOK
4 Breerme B Teopuio rpagos 4 https://m.edso0.ru/596d814c
bu6mmoreka [IOK
5 JI 3
oruia https://m.edso0.ru/596d814c
6 BeposTHOCTB U yacToTa CIly4aitHOTro 5 1 bubnnoreka [HOK
cOOBITHS https://m.edso0.ru/596d814c
7 [ToBTOpenue, o6o0IIEHNE, 5 1 bu6mmoreka [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/596d814c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 3




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Hoptopenne kypea 7 iwacca 3 https://m.edsoo.ru/032cfeff
bu6mmorexa [IOK
2 Muoxectsa 4 https://m.edsoo.ru/032cfeff
. bubmuorexa [JOK
3 BeposiTHOCTB ciyuaiiHOTO COOBITHS 4 1 1 https://m.edsoo.ru/032ceff
4 OnucarenpHas cratucTuka. PaccenBanue 5 1 bubnuorexa [JOK
JTAHHBIX https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
° Breerme B Teopuio rpagos 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [JOK
6 Jlorika 2 https://m.edsoo.ru/032cfeff
7 Omnepauuu Haj CiIydyailHBIMU COOBITHAMU. 3 bubnnorexka [JOK
CnoxxeHue BepoATHOCTEN https://m.edsoo.ru/032cfeff
VYcioBHas BEpOSATHOCTh, YMHOKEHHE bubnuoteka [JOK
8 . 5
BEpOSITHOCTEH, HE3aBUCHMBIE COOBITHUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, 06001IeHNE, 5 1 bu6mmoreka [JOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/032cfeff
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 1




9 KUIIACC

KoJsuuyecTBO 4yacos DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesoB U TeM nudpoBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Hosropenne kypea 8 kacca 3 https://m.eds00.ru/8b68c39f
bu6mmorexa [IOK
2 DTIeMEHTHI KOMOMHATOPUKH 6 https://m.edso0.ru/8b68c39f
3 I'eoMeTpuueckas BEpOsITHOCTh 3 bubnnorexa [IOK
p p https://m.edso0.ru/8b68c39f
bubmuoreka [JOK
4 Menbrrasms bepuyium 6 https://m.edso0.ru/8b68c39f
. bubmuoreka [JOK
> Coryuaiinas BEMMHA 3 https://m.edso0.ru/8b68c39f
6 UucnoBbie XapaKTEPUCTUKHU CITyJailHBIX 6 bubnmnorexa [JOK
BEJINYNH https://m.edsoo.ru/8b68c39f
bu6nmoreka [JOK
! 3axon Gompumx wHcen 3 https://m.edso0.ru/8b68c39f
8 [ToBTOpenue, 06001IeHNE, 4 1 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHuH https://m.edso0.ru/8b68c39f
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC
Kona .
IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yabTara
5 BeposiTHOCTB U cTaTUCTHKA
Uurare wHPOpPMAIMIO, TPEJICTABICHHYI0 B TaOIWIaX, Ha auarpammax,
5.1 IPEJICTaBIISTh JaHHBIE B BUJE TAaOJMILI, CTPOUTH JUArpaMMsbl (CTOJIOUKOBbBIE
(crosb4aTkie) M KPyroBbie) MO MAaCCHBAM 3HAYCHUN
5.2 OnuceiBaTh M WHTEPHPETHPOBATH  peajbHbIC  YHCIOBBIE  JaHHBIC,
' MpEICTABJICHHBIC B TA0IHUIAX, HA TUarpaMmax, rpadukax
Hcnonb30BaTh 11 ONMHMCAHMS JTAHHBIX CTATUCTHYECKUE XapPaKTEPUCTHKHU:
5.3 cpenHee apuMETHYECKOe, MeauaHa, HauOoJblllee HW HaWMEHbIIee
3HAYCHHMsI, pa3Max
NMerp mpencraBieHHe O ClAy4yalHOM HM3MEHYMBOCTHM HAa NpPHUMEPAX IIEH,
54 buznuecKkux BCJIMYHH, AHTPOIIOMETPUYECKUX JIaHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMUYUBOCTH
8 KVIACC
Kona .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yabTara
5 BeposiTHOCTB U cTaTUCTHKA
N3Bnekate u mpeoOpa3oBbIBaTh HMHGOPMAIMIO, MPEACTABICHHYIO B BHUJIC
51 TaONuIl, auarpamM, rpauKoB, MPEJCTABIATH JaHHbIE B BUAE TaOJMHIIL,
quarpamm, rpadukoB
OnuceiBaTh JIaHHBIE C MOMOIIBIO CTATUCTUYECKHMX IMOKA3aTele: CpeaHuX
5.2 3HAQUEHWH W Mep paccewBaHus (pa3max, IHUCIEpCUs € CTaHIapTHOE
OTKJIOHCHHE)
5 3 HaxoauTe 4acTOTHI YHCIIOBBIX 3HAYCHUN U YaCTOThI COOBITHM, B TOM YHCIE
' 0 pe3yIbTaTaM U3MEPECHHI 1 HaOJI0ICHUI
HaxoauTte BepOATHOCTH ClydallHBIX COOBITHH B OMBITaX, 3Hask BEPOATHOCTH
5.4 DIIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMHA COOBITUSIMHU
55 Ucnonb3oBath rpaduueckne MOAETH: AEPEBO CIy4alHOTO SKCIIEPUMEHTA,

Juarpammsl Diiiepa, yuciaoBast npsmas




OHGpI/IpOBaTb INOHATHUAMH:. MHOXCCTBO, IIOAMHOXKCCTBO., BBbIIIOJHATH

5.6 orepanuu HaJ, MHOXECTBaMH: OObEIUHEHHE, MepecedeHHe, AOIMOJIHEHUE;
MEPEYUCIIATH AEMEHThI MHOXKECTB, IPUMEHSTh CBONCTBA MHOYKECTB
Hcnonb3oBatk rpadudeckoe MPEICTABICHUE MHOXKECTB M CBS3CH MEXKIY
5.7 HUMU JJI1 ONUCAHMS TPOIIECCOB U SIBIICHWUH, B TOM YHWCIIC MPU PEIICHUU
3aJa4 U3 IpYrux yuyeOHbIX MPEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposTHOCTh U cTaTUCTHKA
W3Bnekatb W mpeoOpa3oBbIBaTh HMH(OpPMAIMIO, MPEJICTAaBICHHYIO B
51 pa3IMYHBIX HUCTOYHMKAX B BHAE TaOMWI, JuarpaMMm, TrpaguKoB,
MPEJICTaBIIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpaduxos
5.2 Pemarp 3amaum OpraHW30BaHHBIM IEPEOOPOM BAPUAHTOB, a TaKKe C
' UCIIOJIb30BaHNEM KOMOMHATOPHBIX TIPABHII M METOJIOB
53 Hcnonp3oBath omnucatrenbHble XapaKTEPUCTUKHU MJII MAacCCUBOB UYHCIIOBBIX
' JAHHBIX, B TOM YHCJIC CPETHUE 3HAYCHUS M MEPBI PACCCUBAHHUS
5.4 HaxoauTh 4acTOThl 3HAUEHUN W 4aCTOTHI COOBITHS, B TOM YHUCIIE MOIb3YSICh
' pe3ynbTaTaMi MPOBEAEHHBIX U3MEPEHUI 1 HAaOII0IeHU ]
HaxoauTh BEepOSTHOCTH CIy4ailHBIX COOBITHII B M3YYEHHBIX OMbBITaX, B TOM
5.5 YHclie B OMbBITaX C PAaBHOBO3MOXKHBIMHU DIIEMEHTAPHBIMU COOBITHSIMH, B
CepUSX UCTIBITAHUH JI0 IEPBOTO yCIexXa, B CEpUixX UCIbITaHuil bepHynnu
5.6 HNmers mnpencraBineHue O COy4yalHOM BEIMYMHE M O PaACHpPEACIICHUH
' BEPOATHOCTEM
Nmetp mpencTaBieHre O 3aKoHE OOJNBIMX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIY9allHOW W3MEHYMBOCTHU W O POJIM 3aKOHA OOJBIIMX

YHUCeN B IPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
5 BepoATHOCTB U cTaTUCTHKA
[IpencraBnenne AaHHBIX B BHAEC TaONMUI, AuarpamM, rpadukoB. 3amoiIHEHUE
51 TaOJMI, YTEHHE M TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) U
' KpyroBbix). UTeHue rpaukoB peanbHbIX IpoleccoB. M3BiedeHne nHpopmanuu
U3 AMarpamMm U TaOJMll, UCII0JIb30BAaHUE U MHTEPIIPETALUs TaHHbBIX
OmnwmcartenpHasi CTaTUCTHKA: CpeaHee apupMeTHdecKoe, MeanaHa, pasmMax,
5.2 HanOoIplllee W HAMMEHBIIEEe 3HAYCHHs HAOOpa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH
Cray4aiiHplii SKCriepuMEHT (ONBIT) W ciaydaiiHOoe coObiTHE. BepostHocThs u
5.3 yactoTa. Poib MaoBEpOSTHBIX U MPAKTUYECKHU IOCTOBEPHBIX COOBITUI B PUPOJIE
u B oOuiectse. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmna, pedbpo. Ctenens BepiinHbl. Unciao pédep u cymmapHas CTeleHb
54 BepmuH. IlpencraBienue o cessHocTH rpada. Llemn m nukisl. Ilytu B rpadax.
' O6xon rpada (siinmepoB myTth). lIpencraBieHne 00 OpUEHTUPOBAHHOM Tpade.
Pemenue 3ana4 ¢ momouisio rpagoB
8 KUIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
) BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TaOIUL, AUarpaMM, TpaduKoB
59 MHOX€eCTBO,  2JIEMEHT  MHOXECTBA, MOAMHOXecTBOo.  Onepauuu  Haj
MHOECTBaMU: 00bEJUHEHNE, ITIepeceUeHUe, TOTOTHEHUE
53 CgoiicTBa omnepanuii HaJl MHOXKECTBAMHU: IEPEMECTUTEIBHOE, COYETATEIbHOE,
' pacnpenenuTeabHOe, BKIFOUSHUS
5.4 Hcnonb3oBanue rpaduyeckoro MpEACTABICHHUS MHOXECTB JUIsl ONHUCaHUs
' peaNIbHBIX MPOLIECCOB U SBJICHUH, IPU PELICHUU 3a]1a4.
55 N3mepenune paccenBaHusl HaHHBIX. Jlucmepcuss M CTaHOApTHOE OTKIJIOHEHHE
' YHCIOBBIX HA0OpOB. JlMarpamma pacceuBaHUs
DneMeHTapHbIe COOBITHS clay4aiiHOro onbiTa. CiyyaifHble coObITHs. BeposTHOCTH
56 coObITH. OmBITBI €  PaBHOBO3MOXKHBIMU  3JIEMEHTAPHBIMH  COOBITHUSIMH.
' Crayuaiinpiii  BeIOOp. CBsi3pb  MEXAY MaJOBEPOATHBIMH M  HPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAyKe
5.7 JepeBo. CBoiicTBa J€pEeBbEB: €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE BUCSYEH




BEPIIUHBI, CBSI3b MEX/y YUCIIOM BEpIIMH U ynucioM pédep. [IpaBuino ymHOXeHUS.
Pemenue 3anay ¢ nomouisto rpagos
58 [TporuBononoxHeie coObITUsA. uarpamma Ditiepa. OObeMHEHNE U TIEpECEUYCHUE
' coObITHil. HecoBmecTHbIe coObITHSI. DOpMyIa CI0KEHUS BEPOSTHOCTEH
5.9 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHoxxenus. HezaBucrumeblie coObITHS
5.10 [IpencraBnenue skcnepuMeHTa B BHJE AepeBa. PelieHne 3a1ay Ha HaXOXKIEHUE
' BEPOSITHOCTEH C IOMOIIBIO JIEPEBA CIIy4ailHOr0 SKCIIEPUMEHTA, Ararpamm Jditiiepa
9 KIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
51 [Ipencrapnenne naHHBIX B BHJIE TAONMI, AuWarpaMM, rpadukoB, WHTEPIpETALUs
TaHHBIX. UTeHHe u mocTpoeHue Tabull, AuarpaMm, rpa)uKoB MO peabHbIM JIaHHBIM
5.2 [TepecranoBku U akTopHa
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuuk Ilackans. Pemenne 3aiad ¢ ucrnoip30BaHNEM KOMOMHATOPUKHI
55 I'eomerpuueckast BepossTHOCTb. CiydaifHbIi BBIOOP TOUYKHM U3 (UTYpBIHA MJIOCKOCTH,
' W3 OTPE3KA M U3 JIYTH OKPY>KHOCTH
5.6 HcneiTanue. Ycenex u Heynada. Cepust MCIIBITaHUM 10 TIEPBOTO ycIexa
57 Cepust ucnbiTanuii  bepuymnun. BepostHocTH COOBITUH B CEpUU  HCHBITAHHUMA
' Beprymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeziesieHue BeposiTHOCTEN
59 Maremarnueckoe oxxugaHue u gucnepcus. [Ipumepsl MaTeMaTHUECKOTO 0KHMIAHUS
' KaK TEOPETUYECKOTO CPEAHETO 3HAUEHUS BEITMUNHBI
5.10 Marematuueckoe OXKUAAHUE U TUCHEPCUS CIy4yallHOW BETMYMHBIYUCIIO YCIIEXOB B
' cepuu UcHbITanui beprymm»
511 [Tonsitne o 3akoHe OonbIIMX yHcen. M3Mepenne BEepOsSTHOCTEH C MOMOIIBIO YacTOT.
' Ponp 1 3HaueHne 3aKoHa OOJIBIIIUX YHCEI B MPUPOJIC U 00IIEeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh HOHATHUSMU: MHOYKECTBO, IIOJIMHOYXKECTBO, ONEpPaLUU
HaJ MHOXECTBAMHU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MPH PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguueckoe TPEJCTaBICHHE MHOXKECTB [UIsl OINHCAaHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JO0Ka3aTCJIbCTBO, YMCHUC pacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI MW KOHTPIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh IOHATUSAMHU: HATypaJIbHOE 4YHCIIO, IPOCTOE U
COCTAaBHOE YMCJIO, JIEIUMOCTb HATYPAJIbHBIX YUCEJl, IPU3HAKU JE€IUMOCTH,
IEJIOE YUCII0, MOJYJb YHCIa, OOBIKHOBEHHAs! Opo0Ob M JecsiTHYHas JpoOb,
CTaHJAPTHBIA BHJI YMCJA, PALMOHAIBHOE YHCIIO, UPPALHOHAIBHOE YHCIIO,
apu@MeTHyecKuil KBaJpaTHBIH KOpPEHb; YMEHHE BBINOIHATH AEHCTBUS C
YUCJIaMH, CPAaBHMBAThb M YIOPSJIOYMBATH YMCIIA, IPEACTABIATH 4YMCIA HA
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C IEJBIM II0Ka3aTeleM,
apu@meTnyecKuil KBaJlpaTHbIN KOpEHb, MHOIOWIEH, aJireOpanydeckast 1poob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTETEeHH OOJbIle
€IMHUIIBI;, YMEHHE BBHIMONHATH PAcu€Thl MO (OpPMYyNIaM, MPeoOpa3OBaHMUSI
LENBIX, JPOOHO-pAllMOHATBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSIMH,
pasyioKeHHue MHOTOWIEHA Ha MHOXKUTENH, B TOM YHCIIE C UCIOJIb30BAHUEM
(dbopMyIn pa3sHOCTH KBaJIpaTOB U KBaJgpaTa CyMMbI H Pa3HOCTH

VYmenne OIICpHUPOBATE MOHATUAMU: YHCIIOBOC PABCHCTBO, YPAaBHCHHEC C
OJIHOW TMEPEMEHHOW, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHON;
YMEHHE peliaTh JIMHEHHBIE W KBaJpaTHbIE ypaBHEHUs, JApPOOHO-
paluMoHalIbHbIE YPABHEHUS C OJIHOM MEPEMEHHOM, CUCTEMBI IBYX JTMHEWHBIX
ypaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
paloHaldbHbIE HEPAaBEHCTBA C OJHOM MEPEeMEHHOW, B TOM 4MHCIE MpU
pellleHnr 3aJady M3 JPYruxX MpelIMETOB M MPAKTUYECKUX 3a/]ay; yMEHHe
UCIIOJIb30BaTh KOOPJIMHATHYIO MPAMYI0O M KOOPAMHATHYIO IJIOCKOCTBH JUIS
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHrne omepupoBaTh MOHATUAMH: (GYHKIUSA, Tpaduk GYyHKIUH, HYITH
(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHA BO3PACTAHHS,




yObIBaHUSI, HAWOONIbIIEE W HAWMEHBINECEC 3HAYCHUS (PYHKIHMH, YMEHHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMasi POMOPIHOHAIBLHOCT, JIMHEHHAsI
byHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPONOPIHUOHATIBHOCTD,
napaboia, runepOoia; yMeHHUe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, JIJIst
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB U PEATbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

VYMeHue onepupoBaTh MOHATHSIMHU: MOCIEI0BATENBHOCTD, apupMeTHYECKast
U TreoMeTpuyeckas MpOrpeccud; YyMEHHE HCIOJIb30BaTh CBOWCTBA
MOCJIEI0BATEIBHOCTEH, (POPMYIIBI CyMMBbI M OOLIETO WieHa MPH PEIICHUH
3a7a4, B TOM YHUCIE 3aJa4 U3 JPYTruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HH

YMeHue pemaTh 33a4l Pa3HbIX TUIOB (B TOM YMCIIE HA IIPOLEHTHI, 10JU U
4yacTH, JBUKEHUE, paboTy, LIeHy TOBApOB U CTOMMOCTb IOKYIIOK M YCIYT,
HaJIOTM, 3aJa4d U3 O0OJacCTH YINpPaBJIEHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); YMEHHUE COCTABJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIECNOBATH IIOJIyYEHHOE pEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh OJIYYEHHBIX pE3yJIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHas, YTroJ, MHOTOYIOJbHUK, TPEYTOJIbHUK, PaBHOOCIPECHHBIA U
PaBHOCTOPOHHUH TPEYrOJBHUKHU, MPSMOYTOJIBHBIH TPEYTOJbHUK, MEIHAHA,
OuccekTpuca u BBICOTA TPeyrojbHUKa, YEeTHIPEXYTONBHUK,
napasuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBaJIpaT, TPareus; OKPYKHOCTb,
KpYT, KacaTeNbHast, 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMU; YMEHUE
peliaTh 3a/la4d, B TOM YHWCJE€ U3 MOBCEAHEBHOW JXU3HU, HA HAXOXKICHHE
TEOMETPUUECKUX BEIMYUH C MPUMEHEHUEM H3YyUEHHBIX CBOMCTB QUIyp U
¢dakToB

10

YMeHue omnepupoBaTh IMOHATHSMU: PaBEHCTBO  (GUIYp, PpaBEHCTBO
TPEYrOJIbHUKOB; NapajuIeIbHOCTh U MEPHNEHAUKYISPHOCTh MPSMBIX, YroJl
MEXy MPSIMBIMH, NTEPIEHINKYIISP, HAKIOHHASA, IPOEKIHs, ogodue Gpuryp,
HOI[O6HBIG TPEYrOJIbHUKU, CUMMCTPHUSA OTHOCHUTCIBHO TOYKH H HpHMOﬁ;
YMEHHME pAcClO3HaBaTh PAaBEHCTBO, CHUMMETpUIO U mHojodue Quryp,
apaJUIENIBHOCTh U IIEPIIEHIUKYIAPHOCTD IIPAMBIX B OKPYKAIOIIEM MUpPE

11

YMeHue ornepupoBaTh NOHATHUSIMU: JIJIMHA, PACCTOSHHUE, Yroji (BEJIMYHUHA
yrila, CHHYC ¥ KOCHHYC yTjla TPEeyTrojbHUKA), TUIONIadb; YMEHHUE OIICHUBAThH
pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHUE TPUMEHSATH
(dbopMyIIBI IEpUMETPa U TUIOMIATH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
MJIOMIA Kpyra, o0beMa MPSIMOYTOJIBHOTO TMapajlieJienuIesa; yMEHUe
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroibHuKa, TeopeMy Iludaropa, TpUrOHOMETpUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, IO

12

YMenne  u3zo0pakarb  IUIOCKMEe  QUTYpBl M WX  KOMOHWHAIUH,
IPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TIOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMMCaHUIO

13

YMeHue ornepupoBaTh HNOHATHUSMU: MPSMOYTOJibHAsh CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpa Ha
YHUCJIO, CKaJIAPHOE MPOU3BEJICHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPbl U KOOPJIUHATHI Ui MPEACTABICHUS JaHHBIX U PELICHUS 3a]ad, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

VYmMmenune OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTrOBLIC JHATI'PAMMEBI,
TaOJIUIIBI, cpeiHee apudMeTnyeckoe, Mearana, HauooJIbIIee U HANMCHBIIICE
3HAYEHHUs,  pa3Max  4YHCIOBOTO  Ha0oOpa;  yMEHHE  W3BIICKATH,
UHTEPIPETHUPOBATh U MPEOOPa30BbIBATE HHPOPMALIUIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JUarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peanbHBIX TPOIIECCOB W SIBJICHHI; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYUHBI B OKPYXKAIOIEM MUPE

15

YMeHHe OnepupoBaTh IMOHATHSAMHU: CIyYaWHBIH OMBIT  (CITydaitHBIN
SKCIIEPUMEHT),  JJEMEHTApHOE€  COOBITHE  (DJEMEHTApHBIA  HMCXO.)
CJIy4alfHOTO OIIBITA, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HAaXOJWTh  BEPOSATHOCTH  CIYYaWHBIX  COOBITHH B ONBITaX  C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, YMEHUE pEIIaTh 3a7adu
METOZIOM OpPTaHMW30BAaHHOTO Iepedopa M C HCHOJIH30BAHUEM IpaBHIIA
YMHOXEHUS; YMEHHUE OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH U
SBIIEHUH, MMOHUMATh POJb MPAKTHYECKH JOCTOBEPHBIX M MAaTOBEPOSTHBIX
COOBITHII B OKpPYXKAIOIIEeM MHUPE W B JKHU3HH; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIHMX YHCEN U €ro
POJIBIO0 B MACCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOIXOASAIMINNA U3YyUEHHBIH METOJ JUIsl pEeLIeHUs 3a/lauH,
IIPUBOAUTH INPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IpUpOJE U
JKU3HHM, PACIlO3HABaTh IIPOSABJIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE,
OIUCBLIBATh OT/EJIbHBIE BBINAIOIIUECS PE3YJIBTATHI, IIOJyYCHHBIE B XOJE
pa3BUTHSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MaTEMATHUYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yuciia 1 BIYUCICHUS
11 Hatypanbuble u uensie urcina. [Ipu3Haku 1e1MMOCTH LENBbIX YHUCENT
12 OOBIKHOBEHHBIC U JCCSITHYHBIC IPOOH, MPOIEHTHI, OCCKOHECYHBIC MEPHUOIHUECKUE
npodu
1.3 PanmonansHbie uncia. ApudmeTndeckue onepanuy ¢ pauOHATLHBIMEI YUCIIAMU
14 JleiicTBuTenbHbIC YKcia. ApudMeTndecKue onepainuu ¢ AeUCTBUTEIbHBIMU YUCIaAMH
15 HpI/I6JII/I)Ké}£HI)I€ BBIYHMCIICHHUS, IPABUIIA OKPYTJICHUS, TPUKUJIKA U OLIEHKA pe3ysIbTaTa
BBIYHCIICHU
2 Anrebpanyeckue BEIpaKESHUs
2.1 BbykBenHble BeIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
99 Crenens ¢ uensiM nokaszareneM. CTeneHb ¢ pallMoHAIbHBIM MoKa3aTeseM. CBoiicTBa
' CTENEHU
2.3 MHorouIeHbI
2.4 Anrebpanueckast 1poOb
25 ApudmeTrueckuili KOpeHb HaTypaslbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATypaTbHOU CTCTICHH
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble u poOHO-panrioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.9 Lensie u apoOHO-panMoHaNbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UYucnoBbie IOCTIEI0BATEIHLHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmyia CI0KHBIX TPOIEHTOB
5 OyHKIMH
Oyukums, cnocodsl 3aganus GyHkuuu. I'paduk pynkuun. O61acTh onpeneneHus u
51 MHOXeCTBO 3HaueHui ¢yHkimu. Hymn dyaknmm. [IpoMexyTkun 3HAKOMOCTOSHCTBA.
o [TpoMexyTK MOHOTOHHOCTH (YHKIMHA. MaKCUMyMbl W MHUHUMYMBI ()YHKITUH.
Haubonbiiee u HanMeHbllee 3HaUeHHE QYHKIIUN Ha IPOMEKYTKE
6 KoopauHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOoBBI KOOPAMHATHI HA TNTIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBA




7.2 Tpeyronbauk
7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTB 1 cTaTucTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmr
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