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INOACHUTEJBbHASA 3AIIMCKA

B coBpemenHoM nudpoBoM MHpe BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUHN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOJUMOM KaxkJI0My ueioBeky. Bo3pacTtaeT uucio
npodeccuil, mpu OBJIAJACHUH KOTOPHIMU TpeOyeTcs xoporias 6a3oBasi MOATOTOBKA
B 00JlacTU BEpOSTHOCTH M CTAaTUCTUKHM, Takas MOJATOTOBKAa Ba)KHAa JUIA
IIPOJOJKEHUS 00pa30BaHUs U IJIs1 yCIEIHON NTpOo(heCCHOHAIBHON Kapbephl.

Kaxx11p1i1 4esioBeK MOCTOSIHHO MPUHUMAET PELIEHUSI HA OCHOBE UMEIOIIUXCS Y
HETO JTaHHBIX. A NI 0O0CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUAX HEIOCTATKA
WM U30bITKa MHDOpMAIIMKM HEOOXOAMMO B TOM YHCIIE XOPOIIO chopMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIUICHHE.

NMeHHO T03TOMYy OCTpO BCTajga HEOOXOAUMOCTh Cc(OpMUpOBaATH Yy
oOyuvaromuxcs (PyHKIHOHAJIBHYIO TPAaMOTHOCTb, BKJIIOUYAIOIIYIO B c€0s1 B KAUECTBE
HEOTBEMJIEMOM  COCTABJLSIFOLIE  YMEHHME  BOCIIPMHUMAThb U KPUTHYECKHU
aHaJIM3UPOBATh UH(POPMAIUIO, IPEICTABICHHYIO B Pa3IMYHbIX (pOpMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJbHBIX IPOLECCOB W 3aBHUCHUMOCTEH,
POU3BOANTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPUHIIMIIAMH cOOpa, aHaJIu3a U
IpEJCTaBICHNUs JaHHBIX W3 Pa3iMuHbIX cpep XKU3HU OOIIEeCTBa M TOCYJapCTBa
npuobmaer ofyyaroumxcs K OOIIEeCTBEHHBIM HHTepecaM. M3ydyeHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHU3AlMM Iepedopa M MOAcYETa 4YKciia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIIAIHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TE€OPUU
rpadoB co3naétr MareMaTuueckuil GyHAaMeHT AJis POpMUPOBaHMS KOMIIETEHUUH B
obOnacTu MHPOPMATUKH U IUGPOBBIX TexHONOTHH. [Ipyn M3ydeHUH CTaTUCTUKH U
BEPOATHOCTH 00OTalalOTCsl MPEACTABICHUS OO0Yy4yaloUMXcs O COBPEMEHHOM
KapTUHE MHpa M METOJIax €ro HUccieloBaHMs, (OopMUpYETCs MOHWMAHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COLUAIIbHO 3HAYMMOM MH(OpPMALIMU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUM C AAHHBIMHU LEISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «BepoATHOCTbh U CTaTHCTHKA» OCHOBHOTO OOIIEr0 0Opa30BaHUs BbIIEICHbBI
CIIEIyIOLME COAEpKATEIbHO-MEeTOANYEeCKEe TuHuM: «lIpeacraBieHre NaHHBIX U
OnucaTelbHas CTATUCTHKaA», «BeposSTHOCTBY, «OJeMEHTbl KOMOWHATOPHKNY,
«BBenenue B Teopuio rpadosy.

Conepxanne nuanm «lIpencraBiieHre JaHHBIX U ONMHCATENbHAS CTATUCTUKA»
CIIY)KUT OCHOBOM i (hOpMHUPOBAHHUS HABBIKOB pabOThI ¢ HHQpoOpMalmen: or
YTeHUS] M UHTeprpeTanuu WHGOpMaluu, NpPEICTAaBIEHHON B TaOiauuax, Ha
auarpamMmax W rpagukax, 10 cOopa, MpencTaBieHHMs M aHalIW3a JaHHBIX C
UCITOJIb30BAHUEM CTATHCTHYECKUX XApPAKTEPUCTUK CPEIHUX M PACCEUBAHUS.
Pabortass ¢ maHHbIMH, OOydaroIiuMecs y4yaTcsi CUMTHIBaTh M WHTEPIPETUPOBATDH



JIAaHHbIC, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh IMPOCTEHIINE THUIOTE3BI,
Pa3MBITIUIATh HaJ (PaKTOpaMH, BHI3BIBAIOIIMMHU W3MEHUMBOCTh, W OIICHUBATH HMX
BJIMSIHAE HA PACCMaTPHUBAEMBbIE BEJIMYMHBI U MPOLIECCHI.

NHTYynTHBHOE NPEICTABICHUE O CIy4allHOM HM3MEHUYHMBOCTH, MCCICIOBAHUE
3aKOHOMEPHOCTE M TEHAECHUHWM CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM IJIA
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbloe 3HAYEHHUE HMMEIOT MPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOZEISIMHU.

[lonsiTe BEpPOSTHOCTH BBOAMTCA KaKk Mepa MPaBIONOAO0OHS CIydyaitHOTO
coObitus. Ilpm wu3ydyeHnn ydeOHOTO Kypca OOydYaromIMecss 3HAKOMATCS C
MNPOCTEMIIMMUA ~ METOJAMHU  BBIUMCICHHUS  BEPOSATHOCTEM B CIy4aillHBIX
HKCIEPUMEHTAX c PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMHU CTaBUTh M PelllaTh 00Jiee CIOXKHbIE
3amaud. B y4eOHBIM Kypc BXOAST HaudallbHble NPEACTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIIIETCS 3HAKOMCTBO OOYyYarOLIUXCS C
MHOKE€CTBAMU M OCHOBHBIMH ONEpPAIMsMH HaJl MHO>KECTBAMH, PAacCMaTpPUBAIOTCA
IpUMEpPHl IPUMEHEHUS IS PEIICHMs 3a/ad, a TaKKe MCIOJIb30BaHUS B JPYrUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-9 knaccax uzydaercs y4eOHbIH Kypc «BeposSiTHOCTh M CTaTUCTUKA», B
KOTOpbIM  BXOJAT pazgensl: «lIpencraBneHue AaHHBIX M ONKCATEIbHAs
CTaTUCTUKA», «BepodarHocThy, «JeMeHThl KOMOWHATOpUKW», «BBeneHue B
Teopuro TpadoBy.

Ha usyuenue yuebHoro kypca «BeposaTHOCTh U ctatuctukay orBoautcs 102
yaca: B 7 kiacce — 34 yvaca (1 yac B Hepemo), B 8 knacce — 34 yaca (1 vac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Heento).



COJEP XAHUE OBYYEHMUSA
7 KUIIACC

[IpencraBneHne JaHHBIX B BUAE TaONHUIl, AMAarpaMm, rpadukoB. 3amoIHeHHE
Ta0NWIl, YTCHHE ¥ TOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHne rpaukoB peanbHbIX IpoleccoB. M3Bneuenue nupopmanuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucarenpHasi CTaTUCTHKA: cpeAHee apudmeTrnyeckoe, MeauaHa, pa3Max,
HauOoOJIbIIIee M HAaWMCEHbBINEe 3HAYCHHS HAOOpa YHCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIll 3KCIIEpUMEHT (OIBIT) M cllydaiiHoe coObITHE. BeposTHOCTh U
yacToTa. Pojb MamoBEpOATHBIX U NMPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
U B oO1ecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenenbp BepmmHbl. Yucio pédep M cymmapHas
creneHb BepiuH. [IpencraBnenue o cBsizHocTu rpada. lenu u mukisl. [lytu B
rpadax. O6xon rpada (ditnepoB myth). [IpencraBienue 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KIIACC

[IpencraBienue JaHHBIX B BUE TaOIUII, TUarpaMm, TpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Onepamuu Hax
MHOXECTBaMU: OObEIMHEHHUE, TMepeceueHue, aomnoHeHue. CBONCTBa orepanuii
HaJ| MHOXKECTBaMH: NE€PEMECTUTENIbHOE, COYETaTEIbHOE, paCIpeaeuTEIbHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpencTaBICHUs MHOXECTB IUIs
ONMCAHMSI PEAJBHBIX ITPOLIECCOB U SIBJIICHUN, IPU PELICHUY 3a/1a4.

N3mepenne paccenBaHus JaHHBIX. JlUcnepcrs M CTaHIAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMEeHTapHble COOBITHSL  ciaydailHOro ombiTa. CiydaliHble COOBITHS.
BepositHoct  coObiTui. OmNBITEI ¢ PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMu. CiryuaiiHbliil BBIOOp. CBSI3b MEXKIYy MaOBEPOSTHHIMU U MPAKTHYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBOIWCTBa JEpPEBBEB: E€AUHCTBEHHOCTh TMyTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEX]Y YUCIOM BeplIMH M yucioMm pedep. Ilpasumio
yMHOXeHUs. Pemienue 3aa4 ¢ momoiipto rpados.

[IpotuBomomnoxubie coObiTud. Jmarpamma Oiinepa. OObenuHEHHE U
nepeceueHne  coObITHil. HecoBMecTHblie coObiTusi. @opmyrna  CIOKEHHUS
BEPOSITHOCTEN. YCJIOBHAasi BEPOSATHOCTh. lIpaBuno ymHoxeHus. HeszaBucumele
coopiTus. [lpencraBienue skcnepuMeHTa B BUAE JepeBa. PemieHue 3amau Ha



HaXOXKJICHUE BEPOSATHOCTCH C TMOMOIIBIO JepeBa CAy4aHOTO ASKCIICPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBnenne JaHHBIX B BHJE TaOnMl, JuarpamMm, Tpa@UKoB,
UHTEpIIpEeTalUs JaHHbIX. YTEHHE U MOCTPOEHUE TaONHUL, 1UarpaMM, rpaguKoB 1o
pEeaIbHbIM JAHHBIM.

[lepectanoBku u gakropuan. CoueTaHusi U YUCIO coueTaHUuU. TpeyroabHUK
[Tackains. Pemrenne 3a1a4 ¢ MICHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTh. CiydailHbli BbIOOp TOYKM M3 (UTYpBl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TIyTH OKPY>KHOCTH.

Hcneitanne. Yenex u Heygada. Cepus UCHBITaHWI O IEPBOrO ycrexa.
Cepust ucnbiTanuii bepHymau. BeposSTHOCTH COOBITMH B CEepUM  HUCIBITAaHUN
bepnyim.

CrnydaiiHasi BeJIMUMHA WM pacHpelesieHUue BEPOATHOCTEN. Maremarnueckoe
oxumanue U gucnepcus. Ilpumepsl  MareMarM4eckoro  OXUIAHUA — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEIMYMHBI. MareMaTudeckoe OXHUIAHUE U
JOUCIIEPCHST  CIy4allHOM BEJIIMYMHBI «YHCIO YCIIEXOB B CEPUM HCIIBITAHHUU
beprymm».

[Tonstue o 3akoHe GonpIIMX yucen. M3MepeHue BEpOATHOCTEN € MOMOIIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOLLECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD M CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOEHUS MNPOrpaMMbl ydyeOHOro Kypca
«BepoATHOCTB U CTaTUCTHKA» XapAKTEPU3YHOTCS:

1) maTpuoTHYecKOe BOCIMTAHUE:

IOPOSBICHHEM MHTEpeca K MPOLNUIOMY M HAaCTOAIIEMY POCCHHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKECHHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJb30BAaHUIO JTHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpakIaHCKoOe ¥ JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN TpaXkJIaHUHA U pealu3aluu €ro
opaB, MpPEICTaBICHHEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHHUSA
pPa3IUYHBIX CTPYKTYP, SABJIEHUMN, MPOUEAYp TpakIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITHUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX TPUHIHUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEH KM3HU JJI YCHEITHOW MpOQeCcCHOHAIBHON
JESTEIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHIAUBUAYATbHON TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYeCcKOe BOCITUTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAIILHOMY W 3CTE€TUYECKOMY BOCHPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX JeHUW, YMEHHUIO BHUJAETb
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTalMeld B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKOM HayKd Kak c@epbl 4YeloBe4YeCKOH
NeATEIbHOCTH, JTANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHS IIUBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMAaTHYECKOW KYJIbTypOW Kak CpeJICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHIIMMH HABBIKAMU HCCIEI0BATENbCKON
NESTEIBHOCTH;



6) ¢usmyeckoe BocmuTaHHe, (GopMHpPOBaHHE KYJLTYPbl 3I0POBbSI M
IMONUOHAIILHOTO 0JIATONOTYIHSI:

TOTOBHOCTBIO TIPUMEHSATH MaTEMaTWYECKUE 3HAHWS B HWHTEpPECax CBOETO
3I0pPOBBsl, BEICHHSI  3JA0POBOTO  O0pa3a JKW3HH  (34OpOBOE  IHTAHHUE,
cOQIaHCHPOBAHHBIM PEXUM 3aHATHH H OTABIXa, peryispHas (Qu3ndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PEPICKCHH, IPU3HAHHEM CBOCTO
IpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKo€e BOCIIMTAHUE:

OpHEHTalel Ha MPUMEHEHUE MAaTEeMAaTHYCCKUX 3HAHUN JJI PEIICHHS 3a7a9
B 00JIaCTH COXPaHHOCTH OKPYXKAIOIIEH Cpejpl, IUIAaHUPOBAHUS TIOCTYNKOB |
OIICHKH WX BO3MOJKHBIX ITOCJICACTBHI JJII OKPYI)KAIOIIEH CPEeIbl, OCO3HAHHUEM
TJI00QJIBHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIEM M IyTel UX PEIICHUS;

8) aganTanusa K U3MEHSIIOUIUMCH YCJOBHUSIM COUMAJLHON U MPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JEUCTBUSAM B YCJIOBHUSAX HEOINPEASAEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MPaKTUUICCKYIO IeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOW JCATEIHHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIINH U3 OITbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAaHMM HOBBIX 3HAHWK, B TOM YHCIIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUIX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh Je(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TUNTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYaIldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMIO KaK BBI30B, TPEOYIONIUNA KOHTPMEP, KOPPEKTHPOBATH
MPUHAMAEMbIE PCIICHUS W JEeUCTBHUSA, (OPMYJIMPOBATH M OICHMBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

e BBIBIIATH U XapPaKTEPU30BaTh CYIECTBEHHbIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHNA, OTHOIICHWH MEXIy TMOHATHAMH, (OPMYIHPOBATH
ONpENCICHUS  TIOHATHH, YCTAaHABIMBAaTh  CYIICCTBEHHBIH  TPH3HAK
Kiaccu(uKanyy, OCHOBaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPeOoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTHM,  B3aUMOCBSI3U U
OpOTUBOpEYHsl B (aKTaxX, [aHHBIX, HAONIONEHUSX U YTBEPKICHMSX,
npemjiaraTb KpUTEPUH IS BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUNIL;
JenaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KJIECHUHU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CaMOCTOSITEIbHO HECJOXKHBIE JOKa3aTelIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALMIO, MPHUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh crmoco0 pemieHUs y4eOHOHM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWbOOJee TMOAXOMANIMN ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPUEB).

ba3oBble ucciienoBareibCkue JeiiCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEN0BATEIbCKUIT MHCTPYMEHT MO3HAHMUS,
(GopMyaMpOBaTh BOMPOCHL, (UKCUPYIOLIKE MPOTUBOpPEUYHE, MpodIEMY,
CaMOCTOSITENIFHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJAUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHbBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOIO HAOMIOACHMS, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcCca, a TaKkKe BBIIBUTATh
MPEJINOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIOBHUSX.

Pabora c undgopmanmueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HHGOPMAIMH, JAHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOMpaTh GOpMy mMpeacTaBieHUs HWHPOPMAMK W  WIIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, [IuarpaMmamu, HWHOW rpaduKkod ©u UX
KOMOWHAITUSMU;

OIICHMBATh HAAGKHOCTh WH(OpPMAIMKA IO KPUTEPHSAM, NPEII0KSHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIe AeiiCTBUSA:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
" neisiMu O6HICHI/I$I, SICHO, TOYHO, 'PaAaMOTHO BBIPAKaTb CBOIO TOYKY 3pCHUSA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOJYy pEeLICHUs
3aJ1a4u, KOMMEHTHUPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/IeHHsI 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBlI,
poO0JIeMbl, perraeMoil 3aJa4u, BbICKa3bIBaTh UJICH, HAIICJICHHbIE HA MOUCK
pEIICHMs, COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHHUSIMH JPYTUX
YYaCTHUKOB JAMANiora, OOHApYKHUBATh pa3iMuuMe M CXOJCTBO IMO3UIIUN, B
KOPPEKTHOI Gopme popMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
NPEACTaBIATh  PE3yNbTaThl  pEIICHUS  3a/layw, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATEIBLHO BHIOMPATH (hOpPMAT BHICTYILICHUS
C y4€TOM 3aja4 Mpe3eHTAlMU U OCOOCHHOCTEN ayAuTOpUU;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMAHHONW ¥ WHIUBUTYTBHON
paboThI U PEIICHUH YYEOHBIX MaTEMAaTHUECKUX 3a]1aY;

NPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, MJIAaHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpenensaTb BUIbl pPabOT, JOTOBapUBATHCA,
o0CyXaTh MPOLIECC U pe3yabTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

ydacTBOBaTh B TPYHNOBBIX (opmax paboTel (0OCyxJeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BHIMOIHSATH CBOIO YaCTh paOOThI
U KOOPIAWHHPOBATH CBOWU JEUCTBHS C JPYTUMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHUSIM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISITh TUIAH, aJiTOPUTM DPEIICHUs 3a1adydl (WA €ro
4acTh), BBIOMpATh CMOCOO pEIIeHUs ¢ YY4ETOM HMEIOUIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpOBaTb M KOPPEKTHPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

BJIaJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoOIecca U pe3ysbTaTa
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPBIE MOT'YT BO3HHKHYTh IIPU PEIICHUU 33]1a4H,
BHOCHTH KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHOM LIEIH U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS LEIIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 KJjacce 0OydyarolmMiics MOJTYYUT CIEAYIOLINE
MIPEAMETHBIE PE3YIIBTATHI:

Yurate wuHPOpMALHIO, TPEICTABICHHYIO B Tabiuiax, Ha JuarpaMmmax,
NPEACTABIATh JaHHbIE B BHJE TaOJUL, CTPOUTH JUarpamMmbl (CTOJIOHUKOBBIE
(cTosnbyaThie) U KPYroBhI€) IO MAacCHBaM 3HAYCHUH.

OnucelBaTh W UHTEPOPETUPOBATh  pEAIbHBIE  YHCIOBBIE  JAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpaMmax, rpapukax.

Hcnonb30BaTh I ONUCAHUS JAHHBIX CTATHCTHYECKHE XAPAKTEPUCTUKHU:
cpenHee apuMeTHUEcKoe, MeAuaHa, HauOoyblliee W HaMMEHbIee 3HAYeHUS,
pa3max.

NmeTs mpencraBieHue O CIy4yalHOW W3MEHYMBOCTH Ha MpUMEpax IEH,
(U3MYECKUX BEIIMYUH, AHTPONOMETPUYECKHUX JAHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

K xoHmy oOyuenuss B 8 kJiacce o0Oydaronuiics TMOJYYUT CIEAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh HWH(OpMALMIO, MPEACTABICHHYIO B BUJE
Tabaul, quarpamm, rpaduKoB, MPEACTABIATh JaHHBIE B BUAEC TaOJIUI], AUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C ITOMOINBIO CTATUCTUYECKUX ITOKA3aTeNIel: CPEeIHUX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYECHHUI U YaCTOThl COOBITHH, B TOM YHUCJIE
10 pe3yJibTaTaM U3MEpPEHUN U HaOJIOICHUI.

Haxonutb BEpOSITHOCTH CIIy4alHBIX COOBITUM B ONBITaX, 3Has BEPOSATHOCTH
AJIIEMEHTApHbIX COOBITHI, B TOM YHCIE B ONBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBathk rpaduyeckue MOJEIU: JIEPEBO CIYyYalHOTO SKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas mpsmasi.

OnepupoBarh IMOHATHUAMH: MHOYKECTBO, IIOJMHOXECTBO, BBIIOJHAThH
omepaly HajJ MHOXECTBaMH: OObEeIUHEHHE, I[epeceueHue, JOIMOIHEHUE,
NEPEYNCIISATD IIEMEHTHI MHOXKECTB, IPUMEHITh CBOMCTBA MHOYKECTB.

Hcnonb3oBath Trpaduueckoe MPEACTaBICHUE MHOXKECTB W CBA3EH MEXIy
HUMHU JUIsI ONTMCAHUA MPOLIECCOB U ABJICHUI, B TOM YHCJIE€ TIPU PEUICHUU 3a]a4 U3
JIPYTUX Y4eOHbIX MPEIMETOB U KYPCOB.

K koHmy oOydyenus B 9 kuacce oOy4aroUIMiicss MOMYYHT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekate u mnpeoOpa3oBbiBaTh HH(OpMAIMIO, MPEACTaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUAE TaONMll, AuarpamMm, rpadukoB, MPEACTABISTH
JTaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukoB.



Pemarp 3agaunm opraHu3oBaHHBIM NEpeOOpPOM BapUaHTOB, a TAaKXKE C
UCIOJIb30BaHUEM KOMOUHATOPHBIX MPAaBUI U METO/IOB.

Hcrons30BaTh ONUCATEIbHBIE XAPAKTEPUCTUKHU JJII MAcCCHUBOB UHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMSI.

Haxonuth 4acToThl 3HAYEHUI U YacTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yabTaTaMu MIPOBEAEHHBIX U3MEPEHUM U HAOIIOACHUM.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
UCIIBITaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

NmeTter mnpexncraBieHne O CIy4yalHOHW BEJIMYMHE W O PACHpeaeIeHUU
BEPOSITHOCTEM.

HNMmeTp mpencraBieHHE O 3aKOHE OONBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
IpUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HaunmenoBanu | KosimuecTBo 4acoB JIeKTPOHHbIE
" | epasaenoB un (uudposrie)
n/ Becer | Kourpoabnnl | Ilpakruyeckun
TeM odpa3oBaTejbHbIE
I 0 e padoThbl e padoThbI
NMporpaMmmbIl pecypchbl
bu6mmoreka [IOK
[IpencraBinenue
7 2 https://m.edsoo.ru/7f415fd
JAHHBIX .
bu6mmoreka [IOK
OnucarenbHas
8 1 https://m.edsoo.ru/7f415fd
CTaTHCTHKA .
. Bu6mmoreka [IOK
Crnyyaiinas
6 1 https://m.edsoo.ru/7f415fd
W3MEHUYUBOCTD .
bubmnoreka LIOK
Bsenenue B
4 https://m.edsoo.ru/7f415fd
Teopuio rpadoB .
BepositHOCT M
bu6mmoreka [IOK
JacToTa
. 4 1 https://m.edsoo.ru/7f415fd
CITy9aifHOTO .
COOBITHS N
O06006mieHue, bu6mmoreka [IOK
crucTeMaTH3alu 5 2 https://m.edsoo.ru/7f415fd
sl BHAHUHU [
OBILEE
KOJIMYECTBO
4 2
YACOBIIO 3 .

[TPOT'PAMME




8 KVIACC

N HanmenoBanu | Koum4ecTBo 4acoB DJIeKTPOHHBbIE
o
€ pa3[iesioB H (uudposbie)
n/ Becer | Konrpoannsl | Ilpakruueckn
TeM o0pa3oBarTejibHbIE
n 0 e padoThl e padoThlI
NMporpaMmbI pecypchl
bu6mmoreka [JOK
IToBTOpEHUE
1 4 https://m.edsoo.ru/7f417fb
Kypca 7 kiacca )
OrnucarenpHas
bu6mmoreka [JOK
CTaTUCTHUKA.
2 4 https://m.edsoo.ru/7f417fb
PacceuBanue )
JTAHHBIX h
Bbu6mmoreka [JOK
3 MmuoskecTBa 4 https://m.edsoo.ru/7f417fb
2
BeposiTHOCTB bubnuoreka [IOK
4 CIIy4aifHOTO 6 1 https://m.edsoo.ru/7f417fb
COOBITHS 2
bubmnoreka LIOK
Bsenenue B
5 4 https://m.edsoo.ru/7f417fb
Teoputo rpagoB )
N bubmnoreka LIOK
Crnyyaiinble
6 8 https://m.edsoo.ru/7f417tb
COOBITHS 5
O0o0611eHHE, bubmuoreka [JOK
7 CHCTEMAaTH3allu 4 2 https://m.edsoo.ru/7f417fb
s 3HAHUHN 2
OBLIEE
KOJIMYECTB
O CTBO 34 2 1
YACOBIIO

[TIPOTPAMME




9 KJIACC

N HanmenoBanu | KosamnuecTBo yacoB DJIEeKTPOHHbIE
" | e pa3smeioB u (uudposbie)
n/ Becer | Konrpoabunl | Ilpakrnyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoThlI
NPOrpaMMbIl pecypchbl
bu6nmoreka [IOK
IToBTOpEHUE
1 4 https://m.edsoo.ru/7f41a30
Kypca 8 Kjacca )
DJIEMEHTHI bubmuorexa [JOK
2 KOMOUHATOPHUK 4 1 https://m.edsoo.ru/7f41a30
u 2
bubnuorexa [JOK
['eomerpuuecka
3 4 https://m.edsoo.ru/7f41a30
sl BEPOSITHOCTh )
bubnuorexa [JOK
HcnwiTanus
4 6 1 https://m.edsoo.ru/7f41a30
bepuymin )
. bubnuorexa [JOK
Crnyuaitnas
5 6 https://m.edsoo.ru/7t41a30
BeJIMYUHA >
ObobeHe, bu6mmoteka I[IOK
6 10 1 https://m.edsoo.ru/7f41a30
KOHTPOJITh )
OBLIEE
KOJIMYECTB
ol CTBO 34 1 2
YACOBIIO

[TPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBEPAEMOro .
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHMs
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
YuraTh HHOOpPMAIHIO, TIPEICTABICHHYIO B Ta0IHIIaX, HA JUarpaMMax,
5.1 NPEIACTaBIATh JaHHbIE B BHJC TAONHI, CTPOUTH JHArPAMMBbI
(cTonOuKoBbIe (CTOIOUYATHIEC) M KPYTOBBIE) [0 MacCUBAM 3HAUCHUHN
- OnuceiBaTh M UHTEPHPETHPOBATH pEalbHbIE UHWCIIOBHIE JaHHBIE,
NpEe/ICTaBJICHHBIC B TA0JIMIIAX, HA JHarpaMMax, rpadukax
Hcnonb3oBath YIS OITHCAHUS JTAHHBIX CTaTUCTHYCCKUE
53 XapaKTePUCTHKH: CpeIHee apu(METHUECKOe, MeaHa, HauOoIbIIee U
HAaUMEHbIIICe 3HAYCHMSI, Pa3Max
HimeThb nipencTaBieHue O CIIydailHOW W3MEHYMBOCTH Ha MPUMEpax IiCH,
54 (GU3NYECKUX  BEIMYMH, AHTPOIIOMETPHYCCKUX  JIAHHBIX, HMETh
NPEJCTABICHUE O CTATUCTHYECKOW YCTOMYHUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl
pe3yabTara
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Biiekath W mpeoOpa3oBbIBaTh WHGOPMAIINIO, TPEJCTABICHHYIO B
5.1 BUJE Ta0Null, AUarpaMm, TpaduKoB, MPEACTABIATh JAHHBIE B BHJIE
TabJInL, AUarpaMM, rpaduKkoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTUYECKUX TIOKa3aTeNei:
52 CpeIHUX 3HAYEHUH W Mep paccewBaHUs (pa3Max, AHUCIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE)
53 HaxoauTh 4acTOTHI YHCIOBBIX 3HAUEHUN W YaCTOTHI COOBITHH, B TOM




qHCIIe M0 Pe3y/bTaTaM U3MEPEHUH 1 HaOMI0IeHUI

Haxomuth BEpOSTHOCTM CIy4allHBIX COOBITUH B OIBITaX, 3HAs

54 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE B OIbITaX C
PABHOBO3MOXXHBIMH AJIEMEHTAPHBIMH COOBITHAMU
55 Hcnonb3oBath  rpauyeckue  MOJENH:  JAEPEeBO  CIy4alHOro
' HKCIEPUMEHTA, TUarpaMMbl Diiiepa, YucIoBas mpsmast
OnepupoBaTb NOHATUSMHU: MHOXECTBO, IOJMHOKECTBO; BBIIOJIHAThH
56 olepalld  HaJl  MHOXECTBAaMM:  OOBEIMHEHHE, IIepeceueHHe,
' JIOTIOJIHEHUE; IEPEUUCIIATD 3JIEMEHTBI MHOXKECTB, IIPUMEHATH CBOMCTBA
MHOKECTB
Hcnonb3oBate rpaduyeckoe MpeACTaBICHHE MHOXECTB M CBS3CH
5.7 MEXIy HUMU JUIsl OIIMCAHMS MPOLECCOB U SIBJICHUM, B TOM YHCIIE IIPH
peLIeHUH 3a/1a4 U3 JPYTUX Yy4eOHbIX IPEAMETOB U KYypPCOB
9 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NPOBEPsIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJabTara
5 BepoaTHOCTb U cTaTuCTHKA
W3Bnekaty u npeoOpa3oBeIBaTh MH(OPMALINIO, IPEICTABICHHYIO B
5.1 pasNMYHBIX HMCTOYHMKAX B BuAe TaOnMI, auarpamMM, TIpaduKoB,
MIPEJICTaBIIATh JaHHBIE B BUE TaOIUL, Tuarpamm, rpadukos
sH Pemarp 3amaun opraHu3oBaHHBIM NEPeOOPOM BAPUAHTOB, a TAKXKE C
. MCIOJIb30BaHNEM KOMOMHATOPHBIX MPaBUII U METO/IOB
Hcnonp30BaTe  ONUCATENIBHBIE  XAPAaKTEPUCTHKU UL MacCHUBOB
53 YUCJIOBBIX [JAHHBIX, B TOM YHCIE CpPEJHUE 3HAYECHHUS U MeEpbI
paccenBaHUs
s4 HaxoauTh 4acTOThl 3HAYEHUl M YacTOThl COOBITHS, B TOM YHCIE
' MOJIb3YACh pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAaOIIOACHNI
HaxoauTb BeposITHOCTH ClTydallHBIX COOBITUN B M3YUYEHHBIX ONbITaX, B
5.5 TOM 4YHCIIE B ONBITAX C PaBHOBO3MOXHBIMHM DJIEMEHTAapPHBIMHU

COOBITUSIMHM, B CEpPHUSIX HUCIBITAHUN JI0 MEPBOrO yclexa, B CEepusix




ucHbITaHu bepHymm

MMers mpencraBieHue O CIydalHOW BEIMYMHE M O PACIPENEICHUU

5.6

BEPOSITHOCTEN

HNmets NpeaACTaBJICHHUC O 3aKOHC OOJIBIIINX YHCEN KaK O IMPOABJIICHUHN
5.7 3aKOHOMEPHOCTH B CIIy4alHOM M3MEHYMBOCTM M O POJIM 3aKOHA

OOJIBLINX YMCEIl B IPUPOJIE U 00IIecTBE




ITPOBEPAEMBIE SJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAePKAHMS
5 BeposiTHOCTh M cTaTuCTHKA
[IpencraBnenue JaHHBIX B BUAE TAONHIl, JUarpamm, rpadukoB. 3anoiHeHHE
TaOJIUI, YTCHHE M TOCTPOCHHE auarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBeix). UreHue TpaduKOB peampbHBIX IMpoleccoB. V3BiedeHHe
nH(poOpMallUd W3 AMArpaMM M TaOJHIl, UCIIOJIb30BAHME M WHTEPIpeTalus
JAHHBIX
OnucarenpHasi CTaTUCTUKA: CcpelHee apu(MeTHYecKoe, MEINaHa, pa3Max,
5.2 HauOoJbIlIee U HaUMEHbIIIee 3HAaUeHUs Ha0opa YUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM N3MEHYMBOCTH
CrnyuaitHblif dKCIIepUMEHT (OMBIT) M ciay4aiiHoe coObiTHe. BeposTHOCTh U
53 yactoTa. Ponb ManoBEpOSTHBIX M TNPAKTUYECKU JIOCTOBEPHBIX COOBITUH B
MpHUpO/Ie U B 001IecTBe. MOHETa U urpanbHasi KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Uncno pébep u cymmapHas
54 creneHb BepmuH. Ilpeacrasnenue o ceszHoctu rpada. Lenn u nukisl. [lytu
' B rpadax. OO6xom rpada (diinmepoB myth). [IpencraBnenue 00
OopueHTHUpoBaHHOM Ipade. Pemenue 3agau ¢ nomoisko rpagos
8 KITIACC
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHMUS
5 BepoaTHOCTB U cTaTncTHKA
5.1 [IpencraBieHye JaHHBIX B BUJE TaONIUL, AUAarpaMM, rpadukoB
sH MHoOXecTBO, 3JIEMEHT MHOXECTBa, IOJAMHOXecTBo. Omepauuu  Haj
' MHO’KECTBaMU: 00beIMHEHHE, [IEpECeUCHHE, JONOTHEHNE
53 CaolicTBa onepanuil HaJl MHO)KECTBAMHU: IIEPEMECTUTEIBHOE, COUETATENBHOE,
' pacnpeaenuTeNbHOE, BKIIIOUEHHS
54 Hcnonp3oBaHne rpaguueckoro MpeaCTaBICHUS MHOXKECTB JJI ONHUCAHUS

PEAIBHBIX TPOIECCOB U HBHGHHI)’I, IIpH pCUICHUHA 3a1a4.




I/I3MepeHHe pacccruBaHusl JaHHBIX. I[chepcml U CTAaHOJApPTHOC OTKJIOHCHHC

> YHCIOBBIX HA0OPOB. Jlnarpamma paccenBaHus
DJIeMEHTapHbIE COOBITHSI  clydaiiHOro ombiTa. CiydailHple COOBITHSI.
s6 BepostHocTH cOObITHI. OnBITBI ¢ PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
. coobitusiMu.  CnydaiiHelii  BbIOOp. CBSI3p MEXIy MAJIOBEPOSTHBIMH U
IPAaKTUYECKH JOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOLIECTBE U HAyKe
JepeBo. CBoicTBa [JEpEBbEB: EAMHCTBEHHOCTb ITyTH, CYILECTBOBAHUE
5.7 BUCSIYEH BEPIIMHBI, CBA3b MEX/y YHCIOM BEpIIMH U 4ncioM péodep. [IpaBuio
yMHOXeHUs. Perienune 3a1a4 ¢ momoIbto rpagos
[IpotuBononoxueie coObiTua. Juarpamma Diinepa. OObenuHeHue
5.8 nepeceueHne coObiTHil. HecoBmecTHbie coObiTus. Dopmyna  CIOXKEHHUS
BEPOATHOCTEHN
59 VYcnoBHast BepossTHOCTb. [IpaBuiio ymHoxxeHusi. HezaBucumble coObITHS
[IpencraBnenne »sKcnepuMeHTa B BUAE JepeBa. PemeHue 3agad  Ha
5.10 HaXO0XJIEHNE BEPOSTHOCTEN C IIOMOIIBIO JEPEBa CIIy4alHOTO 3KCIIEPHMEHTA,
auarpaMm Ditniepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenue qaHHBIX B BUAE TAOIUL, 1UarpaMM, TpaduKoOB, HHTEpIpETaLUs
5.1 JaHHBIX. YTeHHEe W MOCTpOeHue TalJuL, JuarpaMm, rpa@UKoB MO peaTbHBIM
JTAaHHBIM
52 [TepectanoBku u paxTopuan
53 CoueraHus U 4UCIO COYETaHUN
54 Tpeyronsauk [lackans. Pemenue 3agay ¢ ucronb30BaHUEM KOMOMHATOPUKH
55 l'eomerpuueckass BeposTHOCTb. Ciy4ailHbli BbIOOp TOYKM U3 (QUIYpPBl Ha
' IJIOCKOCTH, U3 OTpe3Ka U U3 AYT'H OKPYKHOCTH
5.6 Ucneitanue. Ycenex u Heynada. Cepust HCTIBITaHUM 10 IEPBOTO ycIiexa
57 Cepust ucneitanuii bepuymin. BeposTHOCTH COOBITUH B CE€pUM HCIBITAaHUI
' bepnyinmn
5.8 CrnyuaiiHas BeJIMUMHA U PACIPEEICHUE BEPOATHOCTEN




MaremaTtudeckoe OXUIOaHHUC W OUCIICPCUA. HpI/IMepI:I MaT€MaTn4CCKOro

> 0KUJAHUSI KaK TEOPETUYECKOTO CPEAHETO 3HAUYCHUS BETUUNHBI

510 MaremaTuyeckoe OXHJAaHUE M JHUCHEPCHUsl CIy4alHOW BEJIMYHUHBI «UHUCIIO
. YCIIEXOB B CEpUH UCTIbITaHUN bepHysuim»

511 [TonsTne o 3akoHe OoybmuX 4Ywcen. VM3MepeHue BEpPOSITHOCTEH € MOMOIIBIO

4acToT. Pob 1 3HaueHue 3aKOHA OOJILIINX YHCEN B IIpupoac u O6H.[CCTB€




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NMpoBepPsieMOro
TpeOOBaAHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOEHHUSA
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIeTro
oOpa3oBanus Ha ocHOBe PI'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJMHOKECTBO, ONEpALIUN
HaJl MHOXXECTBAMH;, YMEHHUE OIEPUPOBATh MOHITUAMU: Tpad, CBSI3HBIN rpad,
JE€PEBO, LIUKJI, IPUMEHATh UX MPU PELICHUHU 337a4; YMEHHE HCIIO0JIb30BaTh
rpadguyeckoe TMpeACTaBICHUE MHOXECTB JJisl OMNHCAHUA peabHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 APYTHX y4eOHBIX MPEIMETOB

YMeHue OIICPHUPOBATL IMOHATHAMHA: OIIPCACIICHUC, aKCHOMa, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHUC paciio3HaBaThb NCTUHHBIC )51 JIOKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IMPHUMEPLBI W KOHTPIHPUMEPBLI, CTPOHUTH
BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHHI

YMeHue onepupoBaTh IOHSATHSMHU: HATypajJbHOE YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, JETUMOCTb HATYpaJbHBIX YUCEI, MPU3HAKU JECIUMOCTH,
LeJIOE YUCII0, MOJYJb 4MCia, OOBIKHOBEHHAs IpoOb M AECATUYHAs IpOOb,
CTaHJApPTHBIA BUJ YMCJA, PAllMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(pMeTHYeCKUl KBaJpaTHbII KOpEHb, YMEHHE BBINOJIHATH JAEHCTBHS C
YucIaMM, CPaBHMBATh M YNOPAAOYMBATH YHMCIIA, MPEJICTABIATH 4MCIa Ha
KOOpAMHATHOHN MPsIMOM, OKPYIJISATh YMCIA; YMEHME JeiaTh NPUKUAKY U
OLIEHKY p€3yJIbTaTa BBIUMCIICHUI

YMeHue onepupoBaTh NOHSTHAMM: CTENEHb C LEIbIM IIOKa3aTeleM,
apu(pMeTHYECKUI KBapaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoos,
TOX/IECTBO; 3HAKOMCTBO C KOpHEM HaTypajJbHOH CTEeNeHu OoJblie
€IMHUIIBI; YMEHHME BBINOJIHATh PacuéTsl MO (GopMynaM, MpeodpazoBaHUs
LENbIX, IPOOHO-PAIMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSAMH,
pa3/I0)KeHNEe MHOTOWIEHA Ha MHOXHTEIH, B TOM YHUCIIE C UCIOJIb30BaHUEM
(hopMyJ1 pa3HOCTH KBaJIpaToOB M KBaJpaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh IMOHSATUSMHU: YHUCIOBOE pPAaBEHCTBO, YpaBHEHUE C
OJIHOM NEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHHE pellaTh JIMHEWHble W  KBaJApaTHblE ypaBHEHHUA, JApPOOHO-
paloHaIbHbIE YPABHEHHUS C OJHOW NIEPEMEHHOMN, CUCTEMBI JBYX JIMHEHHBIX
ypaBHEHMI, TMHEHHbIE HEPABEHCTBA U X CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palyoHaIbHbIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4YHCIE IIpH
pelleHnn 3aJa4d M3 JAPYruxX INPEeAMETOB M NPAaKTHUECKUX 3a7ad; yMEHHE
HCII0JIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAMHATHYIO IJIOCKOCTb AJIS
n300pakeHus pellieHU YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHUAMH: (YHKUMA, Ipaduk (QYHKUUH, HYIH
(GyHKINH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEXYTKH BO3PACTaHUS,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (YHKIMH, yMEHUE
OTEepUPOBaTh TMOHATHSIMH: TMpsiMasi TPONOPIMOHATBHOCTh, JIMHEHHAs
¢bynkuus, KBaapaTuuHas (QyHKIUSA, oOpaTHas NPONOPIHUOHAIBHOCTD,
napaboJa, runep0oia; yMeHUe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUs] CBOWCTB TPOIIECCOB M 3aBHCHMOCTEH, IS
pelieHust 3a1a4 W3 JAPYIHX Y4YeOHBIX MPEIMETOB W PEalbHON JKU3HH,
YMEHUE BBIpaxaTh (OPMYIIaMU 3aBUCIMOCTH MEX]Ty BETMINHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBLHOCTD, apudMeTnyecKas
U TeOMEeTpUYEeCcKass MPOrpecCud; YMEHHE WCIIOJIb30BaTh  CBOMCTBA
MocJe0BaTeIbHOCTEH, (POPMYIIBI CYMMBl U OOILIEro 4ieHa IpU PEIIeHUU
3aja4, B TOM YHMCIIE 3a/a4 M3 APYruX Y4eOHBIX MPEIMETOB U PEalbHOU
KU3ZHU

VYMeHue pelars 3a/1la4i pa3HbIX THUIOB (B TOM YHUCIIE Ha IPOLEHTHI, JOJIHU U
4acTH, JABHXKEHHE, paboTy, LIEeHy TOBapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAJIOTH, 3aJaud M3 00JacTH YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJIATh BBIPAYKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHMIO 3aJa4dd, HCCIECN0BaTh IIOIYYCHHOE PEUICHHE U
OLIEHUBATh IPABJOINI0I00HOCTh MOIYUYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUSMU: (PUrypa, TOUKA, OTPE30K, ImpsiMasi, JIyd,
JOMaHasl, Yroj, MHOTOYIOJbHHK, TpPEYroJbHUK, PAaBHOOCAPEHHBIA U
PaBHOCTOPOHHHIA TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca u BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, IPSIMOYTOJILHUK, KBAIpaT, TPANCIHs; OKPY>KHOCTD,
KpyT, KacaTeIbHAs, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYPAMU; YMEHHUE
pemiats 3aJa4v, B TOM YHCJIC U3 MOBCEAHCBHOW JKU3HM, HA HAXOXKICHHC
TEOMETPHUYSCKHUX BEIIMYUH C NMPUMCHCHHEM HW3YYCHHBIX CBOKWCTB Quryp u
(dakToB

10

YMeHue OomnepupoBaTh IOHSATHUAMHU: PAaBEHCTBO (UIyp, PaBEHCTBO
TPEYTOJIBHUKOB; IAPAUIEIBHOCTE U NEPHEHAUKYJISIPHOCTh IPSIMBIX, YIOJ
MEXy IPSAMbIMH, IEPIEHINKYIISAP, HAKIOHHAS, IPOEKLUs, 1oa00ue Gpuryp,
MOJI00HbIE TPEYrOJIbHUKU, CHUMMETPHS OTHOCUTEIBHO TOYKH WU MPSIMOM;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETpPUI0 U mojxobue ¢uryp,
MapaJUIEIbHOCTD U MIEPIEHAUKYISIPHOCTD MIPSAMBIX B OKPYKAOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSIHHE, yroyl (BeIHYMHA
yria, CHHyC ¥ KOCHHYC yrja TpeyrojbHHKa), IUIOoIa/lb; YMEHHUE OLIEHUBAThH
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHHUE TPUMEHSITh
(dbopMyIibl IEpUMETpa U IIIOUIAAM MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U
wiomaaM Kpyra, oObeMa NpPSIMOYTOJIBHOTO Mapajulefienune1a; yMeHue
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroiapHuka, Teopemy Iludaropa, TpuroHoMeTpudyeckue COOTHOIICHHUS
JUIS1 BBIYMCIIEHUS JUTMH, PACCTOSHUM, IITOIAAeH

12

VYMmenue  uzoOpaxkaTb  miuockue  (GUIypbl ©  HUX  KOMOWHAIWH,
NPOCTPAaHCTBEHHbIE ~ (UTYpPHl OT PYKH, C TIOMOLIbIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCIACTB 11O TCKCTOBOMY MJIM CUMBOJIBHOMY
OITMCAHHIO

13

YMeHue onepupoBaTh MOHATHSAMHU: INPSMOYIOJIbHAs CUCTEMA KOOPIMHAT;
KOOPJHMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOM3BEICHHUE BEKTOpPA Ha
YUCJIO, CKAJSIPHOE IIPOM3BEICHUE BEKTOPOB;, YMEHHE HCIIOJIb30BaTh
BEKTOPBI M KOOPJIMHATHI JJIs NPEACTABICHUS JaHHBIX U PELICHMs 3a1a4, B
TOM YHCJIE U3 APYTUX Y4EOHBIX IPEIMETOB U pPeaIbHON KU3HU

14

VMeHHe OnepupoBaTh MOHITUAMH: CTOJIOMKOBBIC M KPYTOBBIC JTHArpaMMBbl,
Ta0JIMIIBI, cpenHee apudmeTnueckoe, MeuaHa, HanOoJbIIee U HAUMEHBIIICE
3HAUEHMs,  pa3Max  4YMCIOBOro  Habopa;  yMEHHME  H3BICKATh,
MHTEPIPETHPOBATH U MPEOOPa3OBBIBATE HHPOPMALIUIO, TPEACTABICHHYIO B
TaOJMUIAX M HA JUarpaMMmax, OTPaKaIOIIyK CBOWCTBA U XapaKTEPHUCTUKU
pEalbHBIX TPOIECCOB M SIBICHUN; yMEHHE pAacClO3HABaTh H3MCHYMBBIC
BEJIMYMHBI B OKPYXKAIOLIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSMHU: CIYYalHBI ONBIT  (CIy4aiHbII
OKCIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CIIy4ailHOTO OIbITa, CIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHUS; YMEHHE
HaXOJUTh  BEPOSATHOCTH  CIy4alHBIX  COOBITHH B OMNBITAX  C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE peliaTh 3a7adu
METOZIOM OpPTraHMW30BAaHHOTO Iepedopa M C HCHOJIH30BAHUEM IIpaBHIIA
YMHOXXCHUS; YMCHHUE OICHHBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
SIBJICHHI, TTOHUMAaTh POJIb TMPAKTUYECKU TOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITHII B OKpYXKAalOIIEeM MHPE W B JKHU3HU; 3HAKOMCTBO C TOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YKHCEI H €ro
POJIBIO B MAaCCOBBIX SIBIICHUSX

16

YMmenue BBI6I/IpaTB HO,HXOI[HH_[I/II\/'I I/I3y‘IeHHLII>’I MCTOJ IAJIs PCIICHUA 3a/1a4U,
MNPpUBOAUTE MPUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeI>’I B Mpupoac u
JKU3HH, PACIIO3HABATH IIPOSABJICHHUC 3aKOHOB MATCMATHKU B HMCKYCCTBC,
OIMMUCBIBATH OTACJIBHLIC BBIAAIOINIMECA PCE3YJIbTAaTbl, IMOJIYYCHHBLIC B XO/C
Pa3BUTHA MAaTCMAaTUKN KaK HAYKH, IIPHUBOJUTH IMPUMCPbI MATCMATHYCCKUX
OTKpLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOP’I HCTOpUU




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMeHT CO/lep:KaAHUS
1 Yucna v BBIYNCICHUS
1.1 Harypanbnsle u neinsie yncna. [Ipu3sHakyu 1e1MMOCTH LEIIbIX YUCEel
12 OOBIKHOBEHHBIE M JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE MEPHOAUUECKUE
' apoou
1.3 PanmonanbsHele uncia. ApudMerndyeckre onepaniy ¢ palioHaIbHBIMU YHCIaMU
1.4 JlelicTBUTENbHBIC YKca. Apu(pMETHUECKUE OTIEPALIUU C ICHCTBUTEIBHBIMH YHACIIAMH
L5 HpI/I6nH>KéIEHLIe BBIUNCJICHMS], TPABUJIA OKPYIJICHMS, IPUKUAKA U OLICHKA Pe3yJIbTaTa
BBIUMCIIEHUI
2 Anrebpanyeckue BbIpaKEHUs
2.1 BbykBeHHbIE BbIpaXKEHUS (BBIPAYKEHUSI C IEPEMEHHBIMH)
29 Crenens ¢ nenslM nokasaresnaeM. CTENeHb ¢ pallnOHAIBHBIM IT0Ka3areneM. CBolicTBa
' CTeNeHH
23 MHorouieHsl
24 Anrebpanueckas 1podb
25 Apudmernueckuii KOpeHb HaTypalbHOH cremneHu. [leiicTBus ¢ apudMeTHueCKUMH
' KOPHSIMHU HaTypajIbHON CTEIIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie 1 qpoOHO-pannoHaIbHbIE ypaBHEHUsL. CUCTEMbI U COBOKYITHOCTH YpaBHEHUH
39 Lenbie u nApoOHO-palOHAIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
’ HEPaBEHCTB
3.3 Pemrenre TeKCTOBBIX 3a1a4
4 YucnoBsle OCIIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CTIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH
4.2 Apudmerrueckas u reomeTpuueckas nporpeccuu. opmyina ci0kKHBIX MPOLIEHTOB
5 OyHKIUU
OyHkuMs, cnocodsl 3aganus Gynkuuu. I'padux pynkuun. O6macTs onpeneneHus u
MHOXecTBO 3HaueHui QyHkuun. Hynu ¢ynkuuu. IIpomMexyTkn 3HaKOINOCTOSIHCTBA.
>1 [IpoMexyTK MOHOTOHHOCTH (YHKIMHA. MakKCUMyMbl U MUHUMYMBI (QYHKIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIUN Ha IPOMEKYTKE
6 KoopanHatsl Ha pAMO U MIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOBbl KOOPAMHATHI Ha IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue (pUryphl U UX CBOMCTBA
7.2 Tpeyronbauk




7.3 MHOroyrojasHUKI
74 OKpyKHOCTb U KpyT
7.5 N3mepenue reoMeTpuuecKuX BEIUYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BeposiTHOCTB
8.3 KomMOunaTopuka
8.4 MHuozxecTBa
8.5 I'padbr




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Marematuka. BeposiTHOCTb U cTaTUCTHKA: 7 - 9-€ KIacchl: 0a30BbIi YPOBEHB:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breicorkuit .P., Smenko W.B.; mox
penakmueit Amenko M.B. AkunonepHoe obiectBo «M3marenscTBo

«IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 324087357327968961775297076797709129534246061610
Bnageney fyb6oHoc CeeTnaHa MuxainoeHa

OeicTevTened G 30.09.2024 no 30.09.2025



http://www.tcpdf.org

		2025-09-25T16:14:49+0500




