


MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX pOJIM B 0Opa30oBaHUM, HEOOXOAUMOM Ka)XJOMy 4eloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIAJACHUN KOTOPBIMU TpedyeTcst Xxopolias 06a30Basi MOJATOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHANIbHON Kapbephl.

Kaxx b1l 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSTHUS PEIICHUS B YCIOBUAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi QyHKIIHOHATBbHYIO TPaMOTHOCTh, BKITIOUAIOIIYIO B C€0sl B KQUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSATHOCTHBIA XapaKTE€p MHOTHX PEAJIbHBIX IPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJMTH MPOCTENIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuobIaeT oOyyaroumxcs K OOILECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKHN pa3BUBAaET HABBIKU OpraHU3alUM Tepedbopa U mojacuéra yucia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTAaBICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAaHUE POJIHU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBHO 3HAYMMON MH(POPMALIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH LIEJISIMU B CTPYKTYpE MPOrpaMMbl yueOHOTO Kypca
«BeposTHOCTP M CTAaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BbIJCIICHBI
CIIEIyIOLME COAEpKaTENbHO-MeToAnYeckue auHuu: «lIpencraBieHne NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEMEHTbl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadony.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(MOpPMAIUEH: OT YTCHHUS
¥ MHTEpHpeTanuu uH(popMaIu, IpeIcTaBICHHON B TaOnHIax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHajJu3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHusa. Pabortas ¢ JaHHBIMU,
oOydJaromnifecss yd4aTcsi CUMTHIBATb W HMHTEPIPETUPOBATH AHHBIC, BBIJBUTATH,



apryMEHTHPOBaTh M KPUTHUKOBATH IPOCTEUINNE THUIOTE3bl, Pa3MBILUISATh HaJl
dbakTopamMu, BBI3BIBAIOIIMMH HW3MEHUMBOCTh, W OIIEHWBATh WX BIUSHHEC Ha
paccMaTprUBaeMbI€ BEJIMYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
M3y4YEeHUs TEOPUHU BEPOSITHOCTEW. bosblioe 3HAUYEHME WMEIOT MPAKTUYECKUE
3aJ1aHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMHU BEPOSTHOCTHBIMU MOJICIISIMU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTENIIIMMU METOIAMH BBIYUCIIEHUS BEPOSITHOCTEN B CITy4YalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemaTh Ooyiee CIOKHBIE 3ahaud. B ydeOHBIN Kypc
BXOJSAT HAYAJIbHbIE MPEACTABICHUA O CIy4YalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTEePUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOUIUXCS C
MHOKECTBAMU M OCHOBHBIMH OIECpALMSIMM HAJlI MHOKECTBAMH, PACCMATPUBAIOTCS
MPUMEPHI TPUMEHEHHUS JJIsI PEUICHUS 3a/1a4, a TaKXKE€ HUCIIOJIb30BAaHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyudaercs ydeOHbI Kypc «BeposTHOCTh W CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3aenbl: «[IpeacraBieHne TaHHbIX U ONIMCATENIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha usydyenue yueOHOro Kypca «BeposiTHOCTh M CTaTHUCTUKA» OTBOIUTCS B 7
kiacce — 34 Jaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[IpencraBiienrie JaHHBIX B BUJE TaOJUIl, AUArpamm, TpauKoB. 3amnojHEeHHUE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHE rpauKkoB peaibHBIX MpolieccoB. M3Bneuenue nudopmaiuu us3
JarpamMM U TaOJIull, UCTIOIb30BaHUE U UHTEPIIpETalUsl TaHHBIX.

OmnucarenbHasi CTATUCTUKA: CpeaHee apudmeTrhyeckoe, MeIuaHa, pazmax,
HauOOJIbIIIeE W HAWMEHBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOW MU3MEHYUBOCTH.

CrnyyallHBIN SKCHIEPUMEHT (OTBIT) M CIydailHOe coObITHE. BeposTHOCTh H
yacToTa. Pojb MajoBEpOATHBIX U MIPAKTUUYECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oO1iectBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbL. Yuciao pébep u cymMmapHas
creneHb BepmwH. [IpencraBnenue o cszHoctu rpada. lemu u nukimel. [lytu B



rpadax. Ob6xon rpada (dinepoB myth). [IpencraBnenue o6 OpPUESHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momouibio rpados.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJIbTATBl OCBOCHHS MpOrpamMMbl y4eOHOTO Kypca
«BeposSTHOCT U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K IMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U Pean3aluu €ro
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTM)KECHUI HAyKH, OCO3HAHUEM BaXKHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEM JKMU3HU MJIsl YCHEIIHOM NpodeccHOHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHOW TPAEKTOPUHM O0OPA30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTaUWel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MATHYECKOW KYJbTypOW Kak CPEICTBOM



MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JIEATEIILHOCTH;

6) ¢usuueckoe BocnuTranue, GopmupoBaHHEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUA B MHTEpecax CBOErO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTHUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYecKoe BOCIIMTAHHE:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPe/Ibl, TUIAHUPOBAHMSI IOCTYIIKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOoOJIeM U IMyTel UX PEeIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBUSAX HEONMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJCH, MpHOOpeTaTh B COBMECTHOW JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEMHUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
NMPUHAMAEMbIC pEIICHUS W JeHUCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH H
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aefcTBus:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (QOPMYIHPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJAMMOI0 aHAJIN3a;



BOCIIPpUHUMATh,  (opMyIupoBaTh H  MPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEILHbIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacCTHbIE W OOIIHeE,
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMAaTHYCCKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
NPOTUBOpEYHs B (aKTaxX, [aHHBIX, HAOMIONEHUSX U YTBEPKIACHHSX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MaTEMaTHYECKUX YTBEP)KICHUHN (NIpsIMBbIE W OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JT0KA3aTeIhCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJI30BaTh BOMIPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOJIeMYy,
CaMOCTOATENILHO YCTAaHaBJIUBaTh KMCKOMOE M JIaHHOE, (HOPMUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHCE;

IPOBOJAUTH 1O CaMOCTOATEIBHO COCTaBICHHOMY TUIAHY HECJIOXHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOATENHEHO (POpMYyIHUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHMsI, HCCIEOBAHUs, OILIEHWBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, TaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

BbIOMpaTh (GOpMy MpeACTaBiICHUS HMHPOPMALUU U UIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JMarpaMMmamu, HWHOW Trpapukod U HUX
KOMOMHAIIUSIMHU;

OLICHMBaTh HAAEKHOCTh HH(OpPMALMM TO KPUTEPHUSM, MPEASIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:



BOCIIPUHUMATH U (DOPMYTUPOBATH CYKICHHSI B COOTBETCTBUH C YCIOBUSMU
U 1IETSIMU OOIIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
poO0JIeMBbI, perraeMoi 3a7a4d, BHICKA3bIBATh WU, HAICJICHHBIC HA MOUCK
pEIICHMS], COTIOCTABIIATH CBOM CYXKJICHUS C CY)KICHUSIMH JPYTHX YIaCTHUKOB
nuanora, oOHapy»UBaTh Pa3jM4ve U CXOJICTBO MO3UIUH, B KOPPEKTHOU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3a]]a41, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MIPOEKTa, CAMOCTOSITEIHHO BRIOMPATh (hOpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayIuTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW ¥ WHIUBUIyaIbHOU
paboThI IPU PEIICHUH YYCOHBIX MAaTEMAaTHYECKUX 3a]1aY;

MPUHUMATh 11€7Th COBMECTHOM JCSATEIBHOCTH, ITJIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, J0roBapuUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPIAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusauus:

CaMOCTOATENILHO COCTABJIATH IJIAH, aIrOPUTM pPEIICHUs 3aJadyu (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yibTaTa
peleHns MaTeMaTUIECKOM 3a/1a4u;

IPEABUAETH TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTB IIPU PELICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU OCTABICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yurate wuH(OpMaIMIO, TPEACTABICHHYIO B TaOmuIax, Ha [auMarpaMmax,
NPEJICTaBIsTh JaHHBIE B BUAE TaOJNHIl, CTPOUTH AHArpamMmbl (CTOJOMKOBBIE
(cTonbyaTeie) U KPYroBhIe) IO MAaCCHBaM 3HAUYCHUH.

OnuceiBaTh W WHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonp30BaTh Ui OMUCAHUS JAHHBIX CTATUCTHYECKHE XapaKTePUCTUKU:
cpenHee apuMeTHUECKOoe, MeuaHa, HauOoyblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

HNMmetp mpencraBieHrne O CIydyailHOW HM3MEHYMBOCTH Ha MpuUMepax IieH,
bu3NYECKUX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
1 [IpencraBnenue gaHHBIX 7 https://m.edsoo.ru/89N37X690
2 OnucaTenbHasi CTaTUCTUKA 8 https://m.edsoo.ru/1L SVALDNF
3 CrnyuaiiHasi '3MEHYHBOCTh 6 1 1 https://m.edsoo0.ru/GWRMYO03Z0
4 Brenenue B Teopuro rpadoB 4 https://m.edso00.ru/ZC1IM6K65
B o
5 CPOTTHOCTE H HACTOTA CHLYHAMHOTO 4 1 https://m.edso0.ru/H3K1S5MAW
COOBITHS
6 O0o00611IeHre, cUCTEMATHU3aIs] 3HAHUI 5 1 https://m.edsoo.ru/LFUSEKR5F
OBILIEE KOJIMYECTBO YACOB I10 34 5 5
I[MPOT'PAMME



https://m.edsoo.ru/89N37X69O
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/LFUSEKR5F

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB ara ara
Ne A A JIeKTPOHHBbIE MU(PPOBHIE
Tema ypoka Kontponbn  IlpakTmyeckn  m3yden  (akr
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
ble paboThI e padoThl us n1ec
Kast
IIpencrasne
1 PCACTABIICHHE AGHHEX B 1 04.09 https://m.eds00.ru/TD2HPTMGY
TabnuIax
N3Bneuenue u
2 UHTEpIIpETaLNs 1 07.09 https://m.edsoo.ru/X2RGHQ1BB
TaOJIMYHBIX TAHHBIX
[IpakTuyeckune
3 BBIYHCIICHHSI 110 1 14.09 https://m.eds00.ru/OTIQCHHNA
TaOJIMYHBIM JAaHHBIM
[TpakTudeckas padora Ne 1
4 " P " P 1 1 21.09 https://m.eds00.ru/S3N8OV8XD
Tabmauet
IIpencraBnenue JaHHBIX B
) BU/JI€ CTOJIOMKOBBIX 1 28.09 https://m.edsoo.ru/MLLFFOZM1
(cronbyaThIX) AUarpamMm
[IpencraBneHue JaHHBIX B
6 pet A 1 05.10 https://m.eds00.ru/C6RLITDOX
BUJIE KPYTOBBIX JHarpamm
[Tpumenenue rpadukoB
JIsl OTIUCAHUS
7 8 . 1 12.10 https://m.edsoo.ru/ACLOVVHE?2
3aBUCHUMOCTEN BENUYHH,
MPEICTABICHUS TaHHBIX
[IpakTruueckas padora No 2
8 | P | P 1 1 19.10 https://m.eds00.ru/845QZEZDT
JnarpaMmsl



https://m.edsoo.ru/TD2HPTMG9
https://m.edsoo.ru/X2RGHQ1BB
https://m.edsoo.ru/OT1QCHHNA
https://m.edsoo.ru/S3N8OV8XD
https://m.edsoo.ru/MLLFF0ZM1
https://m.edsoo.ru/C6RLJTDOX
https://m.edsoo.ru/ACL0VVHE2
https://m.edsoo.ru/845QZEZDT

ITonsaTue onmucarenbHOM
cratuctuku. Cpennee
apuMeTUIECKOe U €ro
CBOMCTBaA

09.11

https://m.edsoo.ru/DFE4ADRPC8

10

Menuana uncioBoro
Habopa. Y CTOWYUBOCTH
MeIUaHbI

16.11

https://m.edsoo.ru/4AEAJ9ZPVP

11

12

13

Mopa grcnoBoro Habopa.
CBOICTBO MO/IBI

Pemenue 3agau Ha
MPUMEHEHUE CPETHETO
apuQMEeTUIECKOTO 1
MeTUaHbI

[TpakTuueckas paborta Ne 3
"Cpennue 3HaueHUA"

23.11

30.11

07.12

https://m.edsoo.ru/4AQXDGICWQ

https://m.edsoo.ru/CPUDVBQO9D

https://m.edso0.ru/8ZZ76WFQ9

14

Haubonsmee n
HaMMEHBIIIee 3HAYCHUS
YHCIIOBOTO Habopa

14.12

https://m.edsoo.ru/VQOBESO32

15

16

Pa3max uncinoBoro nabopa

KonTponbnas padora Ne 1
no reMaM "[IpencraBinenue
JnaHHbIX. OnucarenbHast
CTaTHCTHUKA"

21.12

28.12

https://m.edsoo.ru/WYFB6QP2I

https://m.edso0.ru/7A3Z0WKUX

17

Crny4daifHasi ”3MEHUYNBOCTh
(IprMepHI)

11.01

https://m.edsoo.ru/AMY2138AH

18

TOYHOCTH M MOTPENIHOCTh
MU3MEPEHUI

18.01

https://m.edso0.ru/\WC8Q0907G



https://m.edsoo.ru/DFE4DRPC8
https://m.edsoo.ru/4EAJ9ZPVP
https://m.edsoo.ru/4QXDGJCWQ
https://m.edsoo.ru/CPUDVBO9D
https://m.edsoo.ru/8ZZ76WFQ9
https://m.edsoo.ru/VQOBESO32
https://m.edsoo.ru/WYFB6QP2I
https://m.edsoo.ru/7A3Z0WKUX
https://m.edsoo.ru/1MY2138AH
https://m.edsoo.ru/WC8Q0907G

19

YacroTra 3Ha4E€HUU B
MacCHUBE JaHHBIX

25.01

https://m.edsoo.ru/KBOV03AJO

20

21

I'pynnupoBka JaHHBIX

I'mcrorpammer

01.02

08.02

https://m.edsoo.ru/4AKY4F1REM

https://m.edsoo.ru/UUHORALGY

22

23

24

25

[TpakTuueckas padora Ne 4
"CiyvaitHas
U3MEHYHBOCTD"

I'pad, BepnHa, pedpo.
Buap rpados.
MonenupoBaHue ¢
OMOIIIBIO Tpada

Crernenb (BaJIGHTHOCTD)
BepiuHbl. Yucio pédep u
CyMMapHasi CTETIeHb
BepiuH. Llens u nukn
[IpencraBnenue 06
OpPUEHTUPOBAHHBIX Tpadax.
ITyTts B rpade. O6xon
rpada

15.02

22.02

01.03

15.03

https://m.edsoo.ru/LX2201R00

https://m.edsoo.ru/BY5FHBTIG

https://m.edsoo.ru/LHYL8J4F1

https://m.edsoo.ru/O0DUSZOEQ

26

27

Cesi3HOCTH rpada

CiyyaliHblii OTIBIT U
ciryyaitHoe coObITHE.
HeBo3moxHbIE N
JIOCTOBEPHBIE CIydailHbIE
COOBITHS M UX BEPOSTHOCTD

22.03

05.04

https://m.edsoo.ru/E4K0E836S

https://m.edsoo.ru/MSWJWJ7DH



https://m.edsoo.ru/KBOV03AJO
https://m.edsoo.ru/4KY4F1REM
https://m.edsoo.ru/UUH0RALG9
https://m.edsoo.ru/LX22O1R00
https://m.edsoo.ru/BY5FHBTIG
https://m.edsoo.ru/LHYL8J4F1
https://m.edsoo.ru/O0DUSZOEQ
https://m.edsoo.ru/E4K0E836S
https://m.edsoo.ru/MSWJWJ7DH

28

29

BeposiTHOCTB M yacToTa
coObITHS. Posib
MaJIOBEPOSATHBIX U
MPaKTUYECKH JIOCTOBEPHBIX
COOBITUH B IPUPOJIC U B
o011IeCTBE

Monera u urpajibHas KOCTh
B TEOPUU BEPOSTHOCTEN

12.04

19.04

https://m.edsoo.ru/9PVEDVAMM

https://m.eds00.ru/CRO43A0Q3Y

30

[IpakTuueckas padora Ne 5
"YacToTa BBITAACHUS
opia"

26.04

https://m.edsoo.ru/OUGEF4BOZ

31

Kontponbnas pabota Ne 2
no reMam "Crnyuaiinas
W3MEHYHUBOCTB. ['padml.
BeposiTHOCTB CiiydaliHOTO
coObITus"

03.05

https://m.edsoo.ru/EOFHMQJK8

32

33

34

IToBrOpenue. Beenenue B
Teopuro rpados.
BeposiTHOCTE citydaliHOTO
cOOBITHS

Pemenue 3anau Ha
npeJICTaBICHUE U
OTHCaHWE JaHHBIX C
MIOMOTIBIO U3yYEHHBIX
XapaKTePUCTHK
[ToBTOpenue, o6oOIIeHNE.
BeposiTHOCTE ciiydaliHOTO
COOBITHSA

10.05

17.05

24.05

https://m.edsoo.ru/X4L7PQ26W

https://m.edsoo.ru/HIRAK5LGC

https://m.edsoo.ru/UPOYNBVM7



https://m.edsoo.ru/9PVEDVAMM
https://m.edsoo.ru/CRO43AQ3Y
https://m.edsoo.ru/0UGEF4BOZ
https://m.edsoo.ru/E0FHMQJK8
https://m.edsoo.ru/X4L7PQ26W
https://m.edsoo.ru/H1RAK5LGC
https://m.edsoo.ru/UPOYNBVM7

OBILIEE KOJIMYECTBO YACOB

4
I10 [IPOT PAMME 3



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTara
5 BeposTHOCTB U cTaTUCTHKA
Yurate uHpOpMaLMIO, TMpPEACTaBICHHYO B  Taliuiax, Ha
51 quarpaMmax, TpEICTaBISITh JaHHbIe B BUIC TaOJUIl, CTPOWTH
JuarpamMmmbl (CTOJIOMKOBBIE (CTOJI0UYAThIE) M KPYTOBBIE) IO MacCHBaM
3HAYEHU
5 OnuceiBaTh W HMHTEPIPETUPOBATH pEATbHBIE YHCIIOBHIE JIaHHBIEC,
MpeJICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnons3oBarh I ONMCaHUsl  JAHHBIX  CTATUCTUYECKHUE
5.3 XapaKTEPUCTHKH: CpeIHee apuPMeTHnIecKoe, Meinana, HanOobIee
Y HauMEHbIIIee 3HAaUEeHHUs, pa3Max
MMeTrp mpencraBiieHHE O CIy4alHOM M3MEHUYMBOCTH HA IPUMEPAX
5.4 1eH, (U3NYECKUX BEIMYUH, aHTPOMOMETPHUECKUX IaHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue qaHHBIX B BUIE TaOIUI], [Uarpamm, rpaukoB. 3anoaHeHHEe
TaOJIMI, YTEHHE M MOCTPOCHHE AUarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) U

5.1 KpyroBbix). YUreHue rpadukoB pealbHbIX THpoleccoB. VI3BieueHue
uHpOpMALlUK U3 AMarpaMM M TaOJIMI, MCIIOJB30BaHUE W UHTEpIpeTanus
JTAHHBIX




5.2

OnwucarenbHasi CTaTUCTUKA: CpefHee apupMEeTHYecKoe, MenaHa, pa3max,
HaI/I6OJIbI_HCC U HaAaUMCHBIICC 3HAYCHUA Ha60pa YUCIIOBbBIX JAaHHBIX.

[Ipumepsl caydailHON U3MEHYUBOCTH

5.3

Ciyq4aifHbI DKCIIEPUMEHT (OIBIT) U CIIy4ailHOe coObITHE. BeposTHOCTh H
yacToTa. Poiib MallOBEpOSTHBIX M MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B

npupojie U B o01iecTse. MoHeTa U UrpajibHas KOCTh B TEOPUH BEPOATHOCTEN

5.4

I'pad, BepunHa, pedpo. Crenens BepumnHbl. Yucno pébep u cymmapHas
crenens BepiuH. [Ipencrasnenue o cBsa3noctu rpada. Lenu u nukis. [lytn
B rpadax. OOxom rpada (dinepoB myth). llpencraBienue 00

OpPHEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomomiso rpagos

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kox
NpoBepPsSIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBanus Ha ocHoBe ®I'OC

YMeHue  onepupoBarb IMOHATHSAMHU:  MHOXECTBO, IOJMHOXKECTBO,
olepaluy HaJl MHOXECTBaMH; YMEHHE OINEepUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, LUK, IPUMEHATh UX IIPU PEILIEHUH 3a]1a4; YMEHHE
UCIIOJIb30BaTh Ipaduyeckoe MpPeJCTaBIeHUEe MHOXXECTB Ul OINUCAHUSA
peaJIbHBIX IPOLIECCOB U SBJIEHUH, IPU PELLICHUH 3a/1a4 U3 APYTUX YUEOHBIX
IIPEAMETOB

YMeHnue OIICpHUPOBATH TMNOHATUAMU: OIIPEACICHUC, AKCHOMa, TCOpEMa,
JA0Ka3aTCIbCTBO, YMCHUC pacnio3HaBaTb HUCTUHHBIC n JIOKHBIC
BBICKA3bIBAHUA, TMTPUBOAWUTL MNPUMEPBI W KOHTPHPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHe OnepupoBaTh IOHATUAMH: HATypallbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YUCJIO0, JEIMMOCTb HATYPAJIBHBIX YHCEIl, IPU3HAKU JEITUMOCTH,
IEJIOE YUCII0, MOAYJIb YKCIia, OOBIKHOBEHHAs! JpoOb U IECSITUYHAS IpOOb,
CTaHJAPTHBIN BUJ YUCIIA, PALIMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
apu@MeTHuyecKuil KBaJpaTHBIN KOPEHb; YMEHUE BBINOIHATH JEHCTBUS C
YUCJIaMH, CPAaBHUBATh W YIOPSAIOYMBATH YWCIA, IPEACTABIATh YUCIIA HA
KOOPJIMHATHOM NIPSIMOM, OKPYTJIATh YMCIIA; YMEHUE JENaTh MPUKHUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh IOHATHUSMU: CTEIEHb C LEJIbIM I0Ka3aTesIeM,
apudMeTUYECKH KBaJIpaTHBIM KOpPEHb, MHOTOWICH, anredpandeckas
Ipo0Ob, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENEHU OOJIblIe




€IMHHUIIBI; YMEHHE BBIMIOJHATH Pacdy€Thl 0 GopMmynam, IpeodpazoBaHus
LENbIX, IPOOHO-PAIIMOHANBHBIX BBIPAXKEHUM M BBIPAXKEHHH C KOPHSIMH,
pa3oKEeHNEe MHOTOYJIEHA HA MHOYKUTEIIN, B TOM YUCJIE C UCIIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSATHSIMH: YUCIOBOE PaBEHCTBO, YPaBHEHHUE C
OJIHOH NepEMEHHOM, UNCII0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
YMEHHME peliaTh JUHEHHble W KBaJpaTHbIE ypaBHEHUs, APOOHO-
paloHaldbHbIE YypaBHEHUS C OJHOW TMEPEeMEHHOH, CHUCTEMBI JBYX
JUHEHHBIX ypaBHEHHI, JMHEHHbIE HEpPaBEHCTBA M UX CHCTEMBI,
KBaJIpaTHbIE U IPOOHO-paIOHAIbHbIE HEPABEHCTBA C OJJTHOM IIEPEMEHHOM,
B TOM YHMCIIE NIPH PEUICHUH 33]a4 U3 APYIHX MPEIMETOB U MPAKTHYECKUX
3a/1a4; yMEHHUE UCIOJIb30BaTh KOOPAUHATHYIO IPSIMYIO U KOOPAUHATHYIO
TUIOCKOCTH JIJIsl U300pakKeHUs pellieHUi ypaBHEHH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUAMH: (QYHKUIHS, rpaduk (QYHKIUU, HYIH
GYHKIIMHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,
yObIBaHMS, HauOOJbIEe W HAaWMEHbIIEe 3HAYCHUS (DYHKIIMU; YMEHHE
OIEpUpPOBATh MOHATUSAMU: TMpsMasi MPONOPLHUOHAIBHOCTh, JIMHEWHas
GyHKuus, KBaapaTu4yHas (QYHKOWS, oOpaTHas MPONMOPIHOHAIBHOCTS,
napabosa, runepboa; yMeHue CTpouTh rpaduku GyHKIHUN, HCTIOIB30BATh
rpaduku A7 onpeneseHHs CBOWCTB MPOIECCOB M 3aBHUCUMOCTEH, Ui
pelieHus 3aJad U3 JIPYruX Y4eOHBIX MPEeIMETOB M pPeajbHOM >KU3HH;
YMEHHE BbIpaXKaTh GOpMyIaMu 3aBUCUMOCTH MEXAY BETMUYNHAMU

Ymenue OINepUpOBATH MMOHATUSIMH:: MOCJIEA0BATEIBbHOCTb,
apudMeThyecKasi 1 TeOMETPUIECKasi IPOTPECCUU; YMEHUE UCIOJIb30BATh
CBOICTBa MocneaoBaTeIbHOCTEH, POPMYIIBI CYMMBI U OOIIETO YieHa MpHU
pellleHru 3a7a4d, B TOM YHUCIE 3aJa4 U3 JPYTHX Y4eOHBIX MPEIMETOB U
peanbHOU KU3HU

YMeHue pemath 3a/1a4 pa3HbIX THUIOB (B TOM YHUCIIE HA MPOIEHTHI, JOIH
Y YaCTH, ABM)KEHUE, paboTy, LIEHYy TOBapOB U CTOUMOCTb ITOKYIIOK U YCIIYT,
HAJIOTH, 3a7ayd U3 00JacTH yNpaBJIeHUS JHMYHBIMH U CEeMEWHBIMU
(uHaHCAMM); YMEHHE COCTaBIIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHUIO 3aJayM, HCCIEAOBATH IIOJIYYEHHOE pEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (pUTypa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JOMaHasi, Yroji, MHOTOYI'OJbHHMK, TpPEYroJbHHUK, PaBHOOEIPEHHBIH H
PaBHOCTOPOHHUI  TPEYrOJbHUKH,  IPSAMOYIOJBHBIM  TPEYroOJIbHUK,
MenuaHa, OHCCEKTpHCa W BBICOTa TPEYrOJbHUKA, YETHIPEXYTOIbHUK,
napajjienorpaMM, — poM0,  OpPSAMOYTOJBHUK,  KBajpaT, Tpameuus;
OKPYXHOCTb, KpYT, KacaTelbHasi; 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMU
dburypamu; yMeHue pemnaTh 3a7auu, B TOM YHCJIe U3 IOBCETHEBHOM )KU3HH,
Ha HAXOXKJEHHE FeOMETPUUYECKHUX BEIWYUH C MPUMEHEHHEM H3YyYEHHBIX
CBOICTB puryp u ¢pakron




10

11

YMeHue omnepupoBaTh TOHSATHSAMH: PAaBEHCTBO (UTYpP, PABEHCTBO
TPEYTOJIbBHUKOB; MMAPALUIEIbHOCTh U NEPHEHANKYISPHOCTh MPSIMBIX, YOI
MEXIYy HpPSAMBIMHU, MEPIEHIUKYIAP, HAKIOHHAs, MPOEKLHUd, Moaodue
buryp, mogoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKU U
psIMOM; YMEHHE Paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U 1101001e Guryp,
[apauIeIbHOCTD U NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPYKAIOLIEM MHUPE

YMeHue onepupoBaTh MOHATHIMU: JIJIWHA, PACCTOSIHUE, Yo (BEeIUYMHA
yTila, CHHYC M KOCHHYC yTJIa TPEeyTroJIbHUKA), IUIOIIA/1b; YMEHHUE OIEHUBATh
pasMepbl TPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHPE; YMCHHE
MPUMEHATH (POPMYJIBI IEPUMETPA U TIIOMIATA MHOTOYTOJIBHUKOB, JITMHBI
OKPY)XKHOCTH W  IUIOMAAX  Kpyra, oObemMa  MPSMOYTOJIHHOTO
napajuiejenunesa;  yMEHUE  NPUMEHSTh  NPU3HAKU  PaBEHCTBA
TPEYroJIbHUKOB, TEOPEMYy O CYMME YIJIOB TPEYrojbHUKA, TEOpEeMYy
[Tudaropa, TpUroHOMETPHUUECKUE COOTHOLICHUS JJISI BHIYMCIICHHS JIJTUH,
pacCTOAHUH, TIOIIAACH

12

YMmenne wu300pakart IIOCKMe (GUTYpel W UX  KOMOWHAamumw,
NPOCTPAHCTBEHHBIE (UTYpBI OT pPYKH, C I[IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPECTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY
OIMCAHUIO

13

YMeHue onepupoBarTh MOHATUAMU: MPAMOYIOJIbHAS CUCTEMA KOOPIMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA Ha
YHUCIIO, CKaJIPHOE IPOM3BEICHUE BEKTOPOB;, YMEHHE HCIIOJIB30BATh
BEKTOPBI M KOOPJAMHATHI JUIsl IPEICTABIICHNS JAHHBIX U PELICHUS 3a/1a4, B
TOM YHCJIE U3 JAPYruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIONKOBBIE M KPYTOBBIE TUArPaMMBI,
TaOnuIBl, cpeaHee apudmeTudeckoe, MeAuaHa, HauOosblee |
HaUMEHbIIIee 3HAYCHHSI, pa3MaX YHCIOBOIO Habopa, YMEHHE W3BIICKATH,
WHTEPIPETHPOBATH M MPEOOPa30BBIBATH WH(OPMAIIHIO, TIPEICTABICHHYIO
B TaOJMIIaX M HA JIMarpaMMax, OTPAXKAFOIIYIO CBOMCTBA U XapPaKTECPUCTUKH
pealbHBIX MPOLIECCOB M SIBJICHUI; YMEHHE pacro3HaBaTh W3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MHpE

15

YMeHue omnepupoBaTh MOHSTHUAMM: CIy4YailHBIH OMBIT (CIydalHBIN
OKCIIEPUMEHT), JJIEMEHTAapHOE COObITHE  (dJIEMEHTapHbIM  UCXOM)
CIIy4aifHOTO OIBITa, CIy4yailHOEe COOBITHE, BEPOATHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIOy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUSIME; YMEHHUE PelIaTh 3a1a4H
METOI0OM OpPraHM30BaHHOTO Mepedopa W C HCIOJIB30BAaHMEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIICHHBATh BEPOSITHOCTH DEAIbHBIX COOBITHH H
SBJIEHUH, TIOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITUI B OKpPY)KAIOIIEM MHUpPE U B JKU3HU; 3HAKOMCTBO C TOHATHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSAX
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YMeHue BRIOUpaTh MOAXOSAIINN U3yUeHHBIA METO/ ISl pEeLIeHU 3aauH,
IPUBOJIUTH IPUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IIPHpOJE U
JKU3HHU, PaclO3HaBaTh INPOSIBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMCHIBATh OTJIENbHBIC BBINAIOIIUECS PE3yJbTaThl, IOJYyYEHHBIE B XOIE
pa3BUTUSA MaTEMaTUKU KaK HAyKH, IPUBOJUTH IPUMEPBI MATEMAaTHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU

HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

12 OOBIKHOBEHHBIE U JECITUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE TEPUOANYECKUE
' apoou

1.3 PannonaneHelie yncna. Apudmernyeckue onepaiuy ¢ palMoOHAIbHBIMU YHCIaAMU

14 JeiictButensHbie uucia. Apudmernyeckue orepanuu ¢ JCHCTBUTCIbHBIMH
' YHCIIaMU

15 [TpuOmk€HHbIE BBIYUCICHUS, TMpaBWIA OKPYIJICHHs, TNPUKHUIKA U OIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUS (BBIPAKECHHSI C TIEPEMEHHBIMH )

99 Crenenb ¢ nenbM nokaszareneMm. CTeneHb ¢ palliOHaIbHBIM MoKa3aTeneM. CBolicTBa
' CTENEHN

2.3 MHorousIeHBI

2.4 Anrebpanueckas 1poob

95 ApudmeTnueckuii KOpeHb HaTypaJIbHOH cTerneHu. [[eficTBus ¢ apugmeTnuecKkuMu
' KOPHSIMU HaTypaJlbHON CTENIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Lensie u npoOHO-pammoHaNbHBIE ypaBHEHHS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHHH

3.9 Hensle u npoOHO-panoHanIbHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 3a]aHUS TTOCIIEI0BATEIbHOCTEN

4.2 ApudmeTrnueckas ¥ reomeTpuyeckas nporpeccuu. @opmMyiia CI0KHBIX IPOIIEHTOB
5 OyHKIIH

51 OyHk1Ms, cocoosl 3aaanus GyHkuu. ['paduk pynknuu. O6nacte onpeneaeHus u

MHO’KeCTBO 3HaueHu# Gpynkuuu. Hynmu ¢pyakuuu. [IpoMexyTki 3HAKOIOCTOSHCTBA.




[IpoMeKyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
HauOonpiiee 1 HauMeHblee 3HaYeHNE (PYHKLIUU HAa IPOMEKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas mpsimast
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX cBOiCTBa
1.2 TpeyroabHHUK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTh M KPYT
7.5 N3mepenue reoMeTpuuecKux BEITUYHH
7.6 BekTopsl Ha TIIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

. Marematuka. BeposTHOCT U cTaTUCTHKA: 7-9-€ Kacchl: 0a30BbIN
YpOBEHbB: YUeOHUK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit W.P., Smenko N.B.;
nox pen. Amenko N.B., AkunonepHoe odmiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

YMK BeposaTtHOCTh U cTaTUCTHKA 7-9 KITacChl

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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