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MNOACHUTEJIBHASA 3AIINCKA

B coBpemMeHHOM LHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBLIYIO0 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX pOJIM B 00pa30BaHMU, HEOOXOJAUMOM KaXXJIOMy 4elloBeKy. Bospactaer uncio
npodeccuii, mpu OBIAJCHUH KOTOPBIMH TpeOyeTcst Xxoporasi 6a3oBast MOATOTOBKA
B 00JIaCTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TOJrOTOBKAa Ba)XkHa A
MPOJIOJKEHUS 00pa30BaHus U 1JIs yCHEIIHON MPOPECCHOHATIbEHON Kaphephl.

Kaxx1p1il 4ennoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIINXCS Y
HEro JTaHHBIX. A JIJIs1 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTATKa
WM U30bITKa WH(DOpMAIMK HEOOXOANMMO B TOM YHCIIE XOPOIIO chopMUpOBaHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOOUMOCTh CPOpPMHUPOBATH Y
obOygaronuxcsi QyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIFOUAIOIIYIO B CeOsl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJLIOLIECH  YMEHME  BOCIPUHHMATb UM KPUTUYECKHU
aHAJIM3UPOBATh MH(POPMAIUIO, MIPEJICTABICHHYIO B PA3IMYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTUX pEAIbHBIX MPOIECCOB U 3aBHUCHUMOCTEH,
MIPOU3BOAUTH IIPOCTEUIINE BEPOSITHOCTHBIE PACUYETHI.

3HAaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IIPUHILIAIIAMHU cOOpa, aHajau3a u
NpEJCTaBICHUS JaHHBIX W3 Pa3IMYHbIX cdep KU3HU OOIIEeCTBa U TOCyJapCTBa
npuoOuaeT oOydarommxcsd K OOLIECTBEHHBIM HHTepecaMm. M3ydyeHue OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3alUM Iepedopa U mojacuéra 4ducia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIIATHBIX 33/1auax. 3HAKOMCTBO C OCHOBaMH TEOpUU
rpadoB co3gaét MaTemaTH4eCKuil pyHIaAMEHT U1t OPMHUPOBAHUS KOMIIETCHLIUN B
obOnactu MHPOPMATUKU U UPPOBBIX TeXHONOTHH. [Ipyu M3yuyeHUU CTAaTUCTHKU U
BEPOSITHOCTH O00OOTallatoTCs TMPEJICTABICHU OOyYaroluxcsi O COBPEMEHHOU
KapTUHE MHpa M METOJlax €ro HUccienoBaHus, (OpMUPYETCS MOHWMAHHE POJIU
CTaTUCTUKH KaK UCTOYHMKA COLMAIBHO 3HAYUMON MH(POPMAINH U 3aKJIaAbIBAIOTCA
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBercTBUMM C JAaHHBIMHU LENSIMH B CTPYKType HpOrpaMMbl y4eOHOTO
Kypca «BepoSTHOCTh U CTaTUCTHKa» OCHOBHOT'O OOIIEro 0Opa30BaHUs BbIJIEICHBI
CleNyIolIUe COAepKaTeIbHO-MeToauYeckue JuHuu: «llpencraBieHue JaHHBIX U
omucareibHas CTAaTUCTHKa», «BeposTHOCTB», «INeMEHThl KOMOMHATOPHUKNY,
«BBenenue B Teopuro rpadoBy.

Copnepxanue nuaun «lIpencraBienre TaHHBIX U ONUCATENbHAS CTATUCTHKA
CIIY>KUT OCHOBOW Il (hOPMHUPOBAHMSI HABBIKOB pPabOThl ¢ HHOpMaIMEil: OT
YTeHUs] W MHTepHpeTanuu WHGOpMalui, MNpeACTaBIeHHON B TaOmuuax, Ha
auarpamMmax W rpadukax, 0 cOopa, MpencTaBieHHMs W aHalIM3a JaHHBIX C
UCIOJIb30BAaHUEM CTAaTHUCTHUYECKUX XapaKTEPUCTUK CPEIHUX M PACCEUBAHUA.
Pabotast ¢ naHHbIMHU, OOydaroIIMecss Y4yaTcsi CUMTBIBATH M WHTEPIPETHPOBATH



JIAaHHbIE, BBIABUTaTh, apTyMEHTHUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HaJ (PaKTOpaMu, BHI3BIBAIOIIMMHA W3MEHUYHMBOCTh, M OIICHUBATH X
BIIMSIHAE HA PACCMATPUBAEMBIEC BEJTUYMHBI U IPOLIECCHI.

MHTYyUTUBHOE MPEACTABICHUE O CIyYallHOM HW3MEHUYHMBOCTH, HCCIIECIOBAHHE
3aKOHOMEPHOCTEM M TEHIACHUMUM CTAHOBUTCS MOTHUBHUPYIOIIEHM OCHOBOM JIJIA
W3y4YECHUs TEOPHUHM BEPOSTHOCTEW. boibmioe 3HAUYEHHME HUMEIOT IPAKTAYECKUE
3aJ1aHUsl, B YACTHOCTH ONBITHI C KJIACCUYECKUMH BEPOATHOCTHBIMHA MOJEIISIMH.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIONOA00Us CIy4yaHOTO
coObiTusi. Ilpu wu3ydyeHunm ydeOHOro Kypca OOydYaroluecs 3HAKOMSTCS C
NPOCTEMIIMMUA ~ METOJAMHU  BBIYMCIEHHS  BEPOSTHOCTEHW B CIyYallHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXO0/1aMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMH CTaBUTh U PEIIaTh 00Jee CIOKHBIC
3a1aui. B yd4eOHBIM Kypc BXOMSIT HaudalbHbIC NPEACTABICHUS O CIy4ailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOmUXCs C
MHOKECTBAMU M OCHOBHBIMH OII€PAlIUSIMU HAJI MHOKECTBAMH, PACCMATPHUBAOTCS
NpUMEpbl MIPUMEHEHUS JUJIsl PELICHUs 3a/lad, a TaK)Ke HMCIOJIb30BaHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usyuaercs y4eOHBINM Kypc «BeposiTHOCTh M CTaTHUCTHKA», B
KOTOpBIA  BXOAAT pasgensl: «lIpencraBneHue JaHHBIX W ONHUCATEIbHAS
cTaTUCTUKa», «BeposTHOCTEY, «DieMeHThl KoMOWHAaTOpUKW», «BBenenwne B
Teoputo rpadoBy.

Ha u3yuenue yuebHoro kypca «BepostHocTs U cratuctukay orBoautcs 101
yac: B 7 kmacce — 34 ygaca (1 gac B Henmento), B 8 kiacce — 34 yaca (1 gac B
Heneno), B 9 kitacce — 33 4daca (1 yac B Heneno).



COAEPKAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne qaHHBIX B BUJAE TAaOJUIL, AMAarpaMm, rpadukoB. 3armoIHeHHUE
Ta0JUIl, YTCHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYyTOBbIX). UTeHHEe rpauKoB peanbHbIX IpoleccoB. M3Bneuenrue nudopmanuu us3
JMarpaMM U TaOJIHIl, UCTIOJIb30BAHUE U UHTEPIPETALIMS TaHHbIX.

OmnwucarenpHasi CTATUCTHKA: cpelHee apu(MeThdyeckoe, MeauaHa, pa3Mmax,
HauOoblllee M HaWMEHbIIEe 3HA4YeHHs Habopa YMCIOBBIX AaHHBIX. lIpumepsl
CIIy4YaliHOM U3MEHYUBOCTH.

Crny4aiiHbIll 3KCIIEpUMEHT (OIBIT) M cliydaliHoe coObiTHe. BeposaTHoCTh H
gacTtoTa. Poiib MamoBepOSTHBIX U MPAKTHUECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmiectBe. MoHeTa 1 urpanpHasi KOCTb B TEOPUU BEPOSATHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepmmHbl. Yucino pédep u cymmapHas
crenenb BepuinH. [IpencraBnenue o cBszHoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (visiepoB myTh). IIpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenne 3amau ¢ momouisio rpaos.

8 KJIACC

[IpencraBienne qaHHBIX B BUE TAOIUI, TUarpamMm, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXKecTBO. Omnepauuu Hax
MHOKECTBaMU: 00beIUWHEHHE, TepeceueHue, aomnonHenue. CBoMCTBa omepamuii
HAaJ| MHOXXECTBAMM: IIEPEMECTUTEIIBHOE, COYETaTEIbHOE, PaCIpPEIEIUTEIbHOE,
BKJItoueHus. Mcnosnb3oBaHue rpauyecKoro IpeacTaBICHUs] MHOXKECTB Ui
ONMCaHUs PEATBHBIX MPOLIECCOB U SIBICHUI, IPU PELICHNUHN 3a/1a4.

N3mepenne paccerBaHus JaHHBIX. J(Mcrnepcus M CTaHIapTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHus.

OnemeHTapHble COOBITHA ciy4aiiHOro onsblta. Ciy4aiiHble COOBITHSL.
BepositHoctn  coObITuii.  OnbITBI € PAaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObrTusiMu. CiyuaitHbiii BbIOOp. CBS3b MEXKIY MAJIOBEPOATHBIMH U MPAKTHUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKeE.

HepeBo. CBolicTBa JEpEBBEB: EIUHCTBEHHOCTh IIyTH, CYILECTBOBAHUE
BUCSAYEH BEpIIMHBI, CBSA3b MEXKIY YMCIOM BEpIIMH U uucioMm péodep. IIpaBuio
yMHOXKeHHs. Pemienue 3aa4 ¢ momopto rpados.

[TpotuBononoxuesie coObiTusA. [Quarpamma Oiinepa. OObeauHeHUE U
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTus. dopmyrna  crokeHus
BEPOSTHOCTEW. YCIIOBHAs BEPOATHOCTh. IIpaBuino ymHoOxeHus. HesaBucumeblie
coObiTus. IlpencraBieHue skcriepuMeHTa B BUIE JepeBa. PemeHue 3amay Ha



HaxXO0XJICHUE BEPOSATHOCTEM C TMOMOIIBIO JEpeBa CIyYalHOIrO SKCIEPUMEHTA,

nuarpamm Jitepa.
9 KJIACC

[IpencraBinenne JaHHBIX B BHIE TaOmUI, Juarpam™m, TpaQUKoB,
UHTEpIIpeTalns JaHHbIX. YTeHHE W MOCTpOEHUE Tabiull, AUuarpaMM, rpauKoB 1Mo
pealbHbIM JIaHHBIM.

[lepectanoBku u (axropuan. CouyeTaHust U YUCIO coueTaHUil. TpeyronbHUK
[Tackains. Pemenue 3aiay ¢ UCHoOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKM M3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Ycnex m Heymaya. Cepusi MCHBITAHWM 10 TEPBOTO ycmexa.
Cepust ucnbiTannii bepHyimu. BeposSTHOCTH COOBITHMH B CepUU  HMCHBITAaHUN
bepnymnm.

CnydaiiHas BeIMYMHA U PACIpPEIEIICHHE BEpOsTHOCTEH. MaremaTuueckoe
oxuaanue U gucnepcus. l[lpumepsl MaremMaTH4ecKOro OXUIAAHUA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHHUs BEJIMYMHBL. MaTeMaTH4eCKOe OKHIAHUE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YHCIO YCIEXOB B CEPUHM HCIBITAHUM
bepnynmy.

[Tonsitue o 3akoHe OOIBIKMX yncen. M3MepeHrne BEpOSTHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaUeHHe 3aKOHa OOJIBIINX YMCEN B IPUPOJIE U OOILECTBE.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD M CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl ydeOHOro Kypca
«BepoATHOCT M CTaTUCTHKA» XapAKTEPU3YIOTCS:

1) maTpuoTHyYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIAAHBIX chepax;

2) rpaskaIaHCcKoOe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peaju3alliu ero
IpaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3INYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKIaHCKOro oOuecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHHEM JOCTKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B AESATEIBHOCTH YUEHOTO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSIKEHUH BCEW KU3HU NJS YCHEHIHOM Mpo¢ecCHOHAIbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHWHA, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NesATEIbHOCTH;



6) ¢usunyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJIbTYPbl 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOBOro  oOpa3a JKM3HM  (3I0pOBOE  NHUTAHUE,
cOaaHCUPOBAaHHBI PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TAaKOT'O )K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpY)Kalolleil cpelpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJIi OKpPYXKaromled Cpelbl, OCO3HAHHUEM
rJ100aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JECWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y OPYTHX JIOAEH, MpuodpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUH U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHUPOBAHMM HOBBIX 3HAHHW, B TOM YHUCIIE
dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUIO, BOCIPUHHMATH
CTPECCOBYIO CHUTYalMI0 KakK BBI3OB, TPeOYyIOMIMNA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYJIHMPOBATH M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

e BBUBJISATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSTHIA, OTHOIICHWH MEXTYy TMOHATUSAMH, (OPMYIHUPOBATH
ONpPENCNICHUs]  MOHSATHUM, YCTAHABIMBATh  CYLIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBaHUS [JIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeurss B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aK/IIOUEHUH 10 aHAJIOTHH;

pa30upaTh 0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (MPSAMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXKHBIE O0KA3aTeIbCTBA
MaTeMaTHUeCKuX (aKkTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpaTh HauOoOJNee TMOAXOMSIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKye 1eHCTBUSA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATENIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIeMy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HKCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, AprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBAaTh 0O0OIICHHSI U BBIBOJABI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE TMpOIECcCca, a TaKKe BBIJIBUTATh
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nunopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30OBITOYHOCTH HH(GOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX JUISI peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHHUS,

BbIOUpaTh (GopMy TpencTaBieHHs HHPOPMAMUM U WIUIIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JAdarpaMMmaMM, WHOW rpadukodl M uX
KOMOHMHAIIUSIMU,

OLICHWBATh HAJEKHOCTh HMHPOPMAIMHU IO KPUTEPHUSAM, MPEIIOKECHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe NeiCTBHUSA:

BOCIIpUHUMATDL U q)OpMy.III/IpOBaTB CyXKACHUA B COOTBCTCTBUU C YCIIOBHAMU
" nejIAMHn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY pELICHUs
3aJ1a4l, KOMMEHTHUPOBATh MOJYyUYEHHBIN Pe3yJIbTaT;

B X07ie 00CYX/IeHHUs 3a7]aBaTh BOIIPOCHI M0 CYLIECTBY OOCYKJaeMOU TEMBI,
npoOJeMbl, pelaeMoi 3ajauu, BbICKAa3bIBaTh UJEH, HAICJICHHbIE HA MOMCK
pelleHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXICHHSIMH JAPYTHX
YYaCTHUKOB JAMAaNiora, OOHApyKMBAaTh pa3iHunde U CXOJCTBO IO3UILIUN, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
OpEACTaBIATh  pe3yNbTaThl  pEUIeHHs  3aJaud,  JKCIIEPHUMEHTa,
UCCIIEIOBAHMSI, IPOEKTA, CAMOCTOSITEIBHO BEIOUPATh (POpPMAT BHICTYILICHUS
¢ y4€TOM 3aJ1a4 PEe3eHTAMN U 0COOEHHOCTEH ay IUTOPHH;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBHUAYAIbHON
palboTHI U PEIIeHUU YUYEOHbIX MaTEeMaTHUECKHX 3a71ay;

IPUHUMATh LEIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPraHU3aIHIo
COBMECTHOH pPabOThI, pachpeneniaTb BUIbl padOT, JAOroOBapUBATHCS,
o0cyXkaaTh POIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSMHU, MO3TOBBIE IITYPMBI U JPYTHE), BHIIOIHATH CBOIO YacTh PaOOTHI
U KOOPAMHHPOBATH CBOM JCHCTBHUA C JAPYTUMH WIEHAMH KOMAaHJBbI,
OLICHHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMH NPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIHUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH, AJITOPUTM PELIEHUs 3aJaud (WU €ro
4yacTh), BBIOMpaTh CIOCOO pelIeHUs C Yy4ETOM HUMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIEcca U pe3yibTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aa4H,
BHOCUTH KOPPEKTUBBI B AECSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATa IEITEIBbHOCTH MOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSICHSATH NMPUYUHBI JTOCTHDKCHHS WIM HEIOCTHIKCHUS IS,
HAXOAHTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATBI



K xoniy oOyuenus B 7 Kjaacce OOyYarONIMICS TOJYYUT CIICTYIONTHE
IpPEeIMETHBIE PE3YJIbTATHI:

Uutath wuH(OpMalMIO, TPEACTABICHHYIO B TaOilulax, Ha auarpammax,
IpEJCTaBIsATh JaHHble B BHUAE TaOJHUI, CTPOUTH JIUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) 1 KPyroBbI€) IO MACCHBAM 3HAYCHUH.

OnuceiBaTh W UHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIaHHBIE,
Ipe/ICTaBlICHHbIE B TA0JIMIIAX, HA IUarpammax, rpaukax.

Wcnonb3oBaTh s OMUCAHUSl JAHHBIX CTATHCTHYECKUE XapaKTePUCTUKHU:
cpenHee apudMeTHUEeCKoe, MeauaHa, HauOoJblllee W HaUMEHbIIee 3HAYCHMUS,
pa3mMax.

WNMeTp mpencraBieHue O CIy4alHOM M3MEHYMBOCTM Ha MpUMepax IeH,
(bu3NYecCKUX BEJIMYUH, aHTPOMOMETPUYECKUX JIAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTHYECKON yCTOMYUBOCTH.

K xoniy oOyuenus B 8 kjacce OOyYarONIMICS TONYYHUT CIICTYIONTHE
peIMeTHbIE PEe3yJIbTaThI:

W3BnekaTth U npeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO B BHUJE
Tabyull, [uarpamm, rpadukoB, NPEACTaBIATh JaHHbIE B BUJE TaOJMII, TUATPAMM,
rpadukoB.

OmnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTHUYECKHX MOKA3aTeNe: CpeaHuX
3HAUYECHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUsl U CTAaHAAPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThl YHUCIOBBIX 3HAYEHHN M 4acTOTHI COOBITUH, B TOM UHUCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUI.

Haxonutb BEpOSITHOCTH CIly4ailHBIX COOBITHI B OIBITax, 3Has BEPOSTHOCTU
AIIEMEHTApHBIX COOBITHI, B TOM 4YHCI€ B ONBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJEIHU: JEPEeBO CIYy4YailHOTO 3KCIEPUMEHTA,
JauarpamMmmbl Dijepa, YucaoBast mpsmasi.

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, IIOJMHOXECTBO, BBINOJHATD
omepanuy HaJ MHOXECTBaMHU: OObEIWHEHHUE, TIepeceueHue, JOMOJHEHHE,
NEPEUUCIISATh FEMEHThl MHOXKECTB, IPUMEHSITh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh rpaduueckoe MPEACTaBICHUE MHOXKECTB U CBA3EH MEXKIy
HUMU JIJIs1 ONMCAHUS MPOIECCOB U SIBJICHUI, B TOM YHCIJIe IIPU PEIICHUH 3ajad U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KYpPCOB.

K koniy oOyuenus B 9 kiacce oOydarOnIMiiCs MONYYHUT ClIETyIOLIUE
pPEeIMETHbIE PE3YJIbTATHI:

W3Bnekath W mpeoOpa3oBbiBaTh HMH(OpMAIUIO, TMPEACTABICHHYIO B
pa3IMuYHBIX MCTOYHHMKAX B BHJE TaOJHUL, auarpamm, rpadukoB, MpPEICTaBIATH
JAaHHBIC B BUE TaOUII, TUarpamMm, rpad)uKoB.



Pemate 3amaun oOpraHm3oBaHHBIM TEPeOOPOM BApPHAHTOB, a TaKXKEe C
HCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMMCATENbHBIE XAPAKTEPUCTUKU I MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOTHI COOBITUS, B TOM YHKCIIE MOJIb3YSCh
pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonuth BEpOsSITHOCTH CIIy4alHBIX COOBITHI B M3YYCHHBIX OIBITaX, B TOM
YHUCJI€ B OMbBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
WCIIBITAHUU JI0 IIEPBOTO YCIEXA, B CEPUSIX UCTIBITAHUN bepHyIuu.

NmMeTs mnpencraBieHUE O CIy4yalHOM BEJIMYMHE W O PACHPENEIICHUU
BEPOSITHOCTEH.

NMeTp mpencraBieHne O 3aKOHE OOJBIIUX YHCET KAaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCENT B
MIPUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrtpoubusie IIpakTHueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypcbl
bubmunoreka LIOK
1 I1 7 2
PEACTABIICHIE JAHHbIX https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 0) 8 1
THCATEIbHA CTATHCTHIA https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
5 1
3 Cotyaisas H3MERIMBOCTE 6 https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
4 B 4
BE/ICHHE B TCOPUIO Ipagos https://m.edsoo.ru/7f415fdc
5 BeposATHOCTB M 9acToTa CIly4aitHOTO 4 1 bu6nuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. but6mmoreka [IOK
6 06006 5 2
ODMICHHE, CHCTCMATH3AIIHA SHAHHH https://m.edsoo.ru/7f415fdc
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 5




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3gesioB H TeEM undgpoBbie
Ne i/m P Kontpoabsnbsie IIpakTnueckue (mudpp )
NMpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
Bbubmunoreka LIOK
! Hosropenne kypea 7 kiacca 4 https://m.edsoo.ru/7f417{b2
) OnucarenbHas cTaTUCTHKA. PaccenBanne 4 bubmunoreka LIOK
JTaHHBIX https://m.edsoo.ru/7f417{b2
bubmunoreka LIOK
M 4
3 HoecTRa https://m.edsoo.ru/7f417{b2
. bubmoreka [{OK
4 BeposiTHOCTB cityuaitHOTO COOBITHS 6 1 hitps://m.cdsoo.rw/7 4172
bubmunoreka LIOK
5 B 4
BE/ICHUE B TEOPHIO rpaos https://m.edsoo.ru/7f417{b2
. but6mmoreka [IOK
6 C 0 8
HIYHAHHBIC CODBITIA https://m.edsoo.ru/7f417{b2
. but6mmoreka [IOK
7 06006 4 2
ODMICHHE, CHCTCMATH3AIIHA SHAHHH https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 1




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmMmeHoOBaHHE pPa3aeioB H TeM nu(poBLIe
Ne i/m P Kontpoabsnbsie IIpakTnueckue (mudpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
Bbubmunoreka LIOK
I Hostopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmunoreka LIOK
2 DIICMEHTEI KOMOUHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eoMeTpudeckas BepOsITHOCTh 4 bubmmorexa IOK
P P https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
1
4 Henerranus bepuyim 6 https://m.edsoo.ru/7f41a302
N bu6mmoreka [IOK
> Corysainas semmuHa 6 https://m.edsoo.ru/7f41a302
bubmunoreka LIOK
1
6 Obobmenue, KoHTpOI ? https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 33 1 2







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabnbie IIpakTHueckue Aara i pposkIe
Bcero u3yyeHusi o0pa3zoBaTesibHbIE
padoThI padoThl
pecypcebl
| [IpeacraBnenue naHHBIX B | bubmunoreka LIOK
Ta0IMUIaxX https://m.edsoo.ru/863ec1{8
) IIpakTruecKkue BEIYUCICHHUS 110 1 bu6nuorexa LIOK
TaOJIUYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3Bneuenne u nHTEpHIpETALIS 1 bu6nuoreka [IOK
TaOJIMYHBIX TAHHBIX https://m.edsoo.ru/863ec78¢e
4 [TpakTuyeckas padora "Tabmumbr" 1 1
I'paduaeckoe npencraBieHne
5 JTAHHBIX B BUJE KPYTOBBIX, 1 bu6nuoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
TUarpaMm
UreHue U IOCTPOEHHUE AUarpaMM.
6 [Tpumepsr nemorpaduaeckux 1 bubmorexa OK
https://m.edso00.ru/863ed602
TUarpaMm
7 [IpakTuueckas pabora | 1 bubmmoreka [JOK
"TnarpammsI" https://m.edsoo.ru/863ed72¢
g Yucnossie Habopbl. CpenHee | bubnmoreka [JOK
apupMeTHIeCcKOoe https://m.edsoo.ru/863ed846
9 Uucnoseie HaOophl. CpenHee | bu6nuoreka [IOK
apudmernueckoe https://m.edsoo.ru/863ed846
10 Menuana 4uciioBoro Habopa. 1 but6mmoreka [IOK




VY cTOMUNBOCTh ME€IUAHEI

https://m.edsoo.ru/863edb3e

Menunana 9ucioBoro Habopa.

11 .
Y CcToNYMBOCTE MEAMAHBI
12 [TpakTuueckas padora "Cpennue bu6nuoreka [IOK
3HaYeHUs" https://m.edsoo.ru/863edc6ba
HaubGonpiiee u HanMeHbIee
but6mmoreka [IOK
13 3HAYEHHMS YUCITIOBOTO Habopa.
https://m.edsoo.ru/863ee07a
Pa3zmax
HaubGonpiiee u HanMeHbIee
14 3HAYEHHS YUCIIOBOTO Habopa.
Pazmax
HawuGounpiiee 1 HauMeHbIIIEe
15 3HAYEHUS YUCIIOBOTO HAbopa.
Pazmax
KonrponsHast pabora o Temam
16 "IlpencraBiaeHue TaHHBIX bubmorexa OK
ped 8 . https://m.edsoo.ru/863ee390
OnucaTenbHas CTaTUCTUKA
17 CiyyaliHasi UBMEHYMBOCTh bu6nuoreka [IOK
(mpuMepsr) https://m.edsoo.ru/863eedbe
18 YacroTa 3Ha4eHU B MaccuBe bubmuoreka [{OK
JTaHHBIX https://m.edsoo.ru/863ee69¢
bubmunoreka LIOK
19 r
pymiHposka https://m.edso00.ru/863ee9d0
20 I'ucrorpammel
but6mmoreka [IOK
21 r
HCTOTPaMMET https://m.edsoo.ru/863eeelc
2 [TpakTuueckas padora "CiyvaiiHas bu6nuoreka [IOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eeccy




I'pad, Bepmmna, pedpo.

but6mmoreka [IOK

23 [IpencraBnenue 3aga4u ¢ TOMOIIBIO hitps://m.cdsoo.ru/863cefs2
rpada
CreneHb (BaJIGHTHOCTD) BEPIITMHBI.

24 Uucno pédep u cymMMapHasi CTETICHb bubmorexa OK

https://m.edsoo.ru/863efOba

BepiuH. Llenb u muki

’s Hens u k. [TyTs B rpade. bubmmoreka [JOK
[IpencraBnenue o cBsI3HOCTH Tpada https://m.edsoo.ru/863ef236

2 [IpencraBnenue 00 bu6nuorexa [IOK
OpPHEHTUPOBAHHBIX Ipadax https://m.edsoo.ru/863ef3b2

7 CityyaliHbI{ OTIBIT U CITyYaitHOE bu6nuoreka [IOK
coOpITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTE M YacToTa COOBITHS.

)3 Ponp ManoBeposTHBIX 1 bubmmoreka [JOK
MPAKTUYECKU IOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIIECTBE

29 Momnera u urpanbHasi KOCTb B
TEOPUH BEPOATHOCTEU

30 [TpakTrueckas padota "Yactora bu6nuoreka [IOK
BbITIaJIeHUs opJia" https://m.edsoo.ru/863¢f8a8
KontponbHas paboTa mo TeMam

31 "Cny4aitHas U3MEHUYUBOCT. bu6nuoreka [IOK
I'pads1. BepositHOCTE CitydaitHOTO https://m.edso00.ru/86310186
coOpITHs"

1 [ToBTOpeHME, 0000IIEHNE. bubmunoreka LIOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

13 [ToBTOpenue, o0o0IIEHNE. bu6nuorexa LIOK

OmucarenpHas CTaTUCTUKA

https://m.edsoo.ru/863efbaa




34

[ToBTOpeHmE, 0000IIEHNE.
BeposiTHOCTB cityyaifHOTO COOBITHS

bu6mmoreka [IOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3zoBaTesibHbIE
padoThI padoThI
pecypchl
) [IpencraBinenue naHHbBIX. 1 Bbubmunoreka LIOK
OnucaTrenbHas CTaTUCTUKA https://m.eds00.ru/8631029¢
) Ciyuaiinas u3sMeH4nuBOCTh. CpenHue 1 bubnuoteka [JOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863103fc
3 Crnyuaiinsie coObiTusi. BepositHOoCTH 1 1 bubmmoreka [JOK
YaCTOTHI https://m.eds00.ru/863f0578
Kiaccuueckue Moaenu Teopuu
4 BEPOSITHOCTEN: MOHETA U UTpabHAs 1 bubmorexa HOK
P ' P https://m.eds00.ru/863f076¢
KOCTh
bubmunoreka LIOK
5 0] 1
TRIORCHIA https://m.eds00.ru/86310a50
Bbubmunoreka LIOK
6 0 1
Jucniepens HHE0BOTO Hadopa https://m.eds00.ru/86310a50
7 CraHgapTHOE OTKJIOHEHUE YHUCIIOBOIO | Bu6muotexa [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JuarpaMMbl pacCeMBaHUS 1 Bubnmorera [IOK
P P https://m.edsoo.ru/863f0cab
bubmunoreka LIOK
9 M , 1
HOKECTBO, TOAMHONKCCTBO https://m.eds00.ru/863f1180
Ornepanuu HaJl MHOYKECTBAMU:
10 061,: I/LIIHeHHeHHe eCeUCHHUE 1 bubmorexa HOK
s > TP ’ https://m.edsoo.ru/863f143¢c
JIOTIOJTHEHUE




CaolicTBa onepanuii Haj
MHOKECTBAMU: MEPEMECTUTETHHOE,

but6mmoreka [IOK

11
COYETATENBHOE, PACTIPENEIIUTEIBHOE, https://m.edso00.ru/86311784
BKJIFOYEHHUS

12 ['padpuaeckoe nmpenacraBieHue bu6nuoreka [IOK
MHOKECTB https://m.eds0o.ru/863f198c
KonTtponsHas pabota mo Temam

13
"Cratuctuka. Muoxkecrna"

14 DOnemeHTapHbie coObITHs. CirydaiiHbIe bu6nuoreka [IOK
COOBITHS https://m.edsoo.ru/863fldec
BbnaronpusrcrByromme

P IOt but6mmoreka [IOK
15 AJIEMEHTapHBIC COOBITHS.
. https://m.edsoo.ru/863fldec
BepositHOCTH COOBITHI
BbnaronpusrcrByromme
16 3neMeHIT)a HBIE ZO6III;IITI/I$I bubmmorexa [IOK
P L https://m.edsoo.ru/863f1f72
BepositHOCTH COOBITHI
OnBITH ¢ PABHOBO3MOXHBIMU
17 3JIEMEHTAPHBIMHA COOBITHAMU bubmorexa LIOK
. pu ' https://m.edsoo.ru/863f21ca
Cry4aifHbIi BBIOOD
OnBITH ¢ PABHOBO3MOXXHBIMU
18 3JIEMEHTAPHBIMHA COOBITHAMU bubmorexa HOK
. pv ' https://m.edsoo.ru/863f21ca
CrnyyaiiHblif BEIOOD
[TpakTrueckas padota "OMmbITHI C

19 aBHOBO3MOKHBIMH dJIEMEHTAPHBIMHU bubmorexa HOK
P " P https://m.edsoo.ru/8631235a
COOBITHSIMU

bu6mmoreka [IOK

20 epeBo
Hepes https://m.edsoo.ru/863f2ade

21 CBolicTBa iepeBa: €IUHCTBEHHOCTh bu6mmoreka [IOK




IyTH, CYIIIECTBOBAHUE BUCAYCH
BCPIIHNHBI, CBA3b MCIKAY YHUCIIOM
BEPILUH U YuciIoM pébdep

https://m.edsoo.ru/863f2bac

22 [IpaBuiio yMHOXEHUS bubmorexa OK
P y https://m.edso0.ru/863f2cd8
but6mmoreka [IOK
2 I1
3 PABIIIO yMHOKCHIA https://m.eds00.ru/86312e¢36
but6mmoreka [IOK
24 I1
POTHBOMONIOKHOE COORITHE https://m.edsoo.ru/863f2{8a
25 Huarpamma Ditnepa. O0be1MHEHNE U bu6nuoreka [IOK
nepeceyeHre cCOObITUI https://m.edsoo.ru/863f3214
26 HecoBmectabie coObITHsA. DopMyia bubmuotexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectablie coObiTHs. Dopmyna bubmmoreka [JOK
CJIO’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[TpaBuii0 YMHOXEHUS BEPOSITHOCTEH.
28 VcioBHast BEpOSATHOCTh bubmorexa OK
p ’ https://m.edsoo.ru/863f38ae
HesaBucumble coObITHS
[IpaBuii0 YMHOKEHUSI BEPOATHOCTEM.
but6mmoreka [IOK
29 VYcioBHast BEpOATHOCT.
https://m.eds00.ru/863f3b06
HesaBucumble coObITHS
30 [IpencraBienne cry4aitHOTO bubnmoreka [JOK
3KCTIIEPUMEHTA B BUJE JE€pPEBA https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciayyaiiHOTO Bu6muotexa [JOK
JKCIIEPUMEHTA B BUJE AepeBa https://m.edsoo.ru/863f3120
[ToBTOpEHME, 000OIICHHE.
but6mmoreka [IOK
32 [IpencraBinenue naHHbBIX.

OnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/8634128




but6mmoreka [IOK

33 TosToperme, ododmenne. Ipager ! https://m.edsoo.ru/863f4312
KonTtponsHas pabota mo Temam
34 "Cnyyaiinble coObITUsI. BeposaTHOCTS. 1
I'padsr"
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbie  IIpakTuyeckme Aara i ppoEkie
Bcero H3y4YeHusi  oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypcsl
1 [IpencraBienne gaHHBIX 1 buGnnorexa LIOK
https://m.edsoo.ru/863f47ca
Bbubmunoreka LIOK
2 OnucarenpHas CTaTUCTHKA 1
https://m.edsoo.ru/863f47ca
3 Omneparuu HaJ, COOBITHUSIMU 1
He3zaBucumocTs coObITuit 1
5 Komb6unaropHoe npaBuio 1 bubmmoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/863f4e16
6 [lepecranoBku. @akropuai. 1 Bu6muotexa [JOK
CoueTraHus ¥ YUCJIO COUYETAaHUM https://m.edsoo.ru/863f4e16
but6mmoreka [IOK
! Tpeyrompmik Hactans ! https://m.edsoo0.ru/86315014
[IpakTuyeckas pabora
2 "BerunicieHue BEpOSITHOCTEN C 1 1 bu6nuorexa [IOK
UCTIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/86315208
(GyHKIMI IEKTPOHHBIX Tabu"
I'eomeTpuueckas BEpOSTHOCTD.
9 CryyaiiHblif BIOOp TOUKH U3 1 bu6bnuorexa [IOK
(GuUrypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 JIyTH OKPYKHOCTH
10 ['eomeTpuyeckas BEpOSATHOCTD. 1 bu6nuoreka [IOK

CryyaiiHblif BIOOp TOUKH U3

https://m.edsoo.ru/863f5a50




¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPY>KHOCTH

11

['eomeTpuyeckas BEpOSATHOCTD.
Ciy4aifHbIii BBIOOP TOYKH U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IYyTU OKPY>KHOCTH

Bbubmunoreka LIOK
https://m.edsoo.ru/863f5bfe

['eomeTpuueckast BEpOSTHOCTb.
Cry4aifHbIi BBIOOP TOYKH U3

Bbubmunoreka LIOK

12
(buryphl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyTH OKPYKHOCTH
HcneiTanue. Ycenex u Heynava.
13 Cepust UCTIBITAHUN JI0 TIEPBOTO bubmorexa [IOK
P A P https://m.eds00.ru/86316162
ycnexa
HcneiTanue. Ycenex u Heynava.
14 Cepust UCTIBITAHUMN JI0 TIEPBOTO Bubnmorera [IOK
P A P https://m.eds00.ru/86316356
ycnexa
UcnpiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Ucnbiranusa bepnyu.
. bu6mmoreka [IOK
16 BeposiTHOCTH COOBITHI B ceprm
N https://m.edso00.ru/863164d2
ucnbeiTanuil beprynnm
Hcnbitanusa beprymm.
17 BepositHocTH cOOBITHIT B cepun bubmmorexa LIOK
P . P https://m.edsoo0.ru/863{6680
ucnbiTanui beprynm
13 [IpakTuueckas padora "McnbiTanus bu6nuorexa [IOK
bepnynan" https://m.edso0.ru/863f67de
19 CnyyaiiHas BeIMYMHA U bubnuoteka [JOK




pacripenienieHue BepoSTHOCTEH

https://m.edsoo.ru/863f6b44

Marematnueckoe oXXKUIaHUE U

bubmunoreka LIOK

20 ..
JIUCIIEPCHS CITYYalHON BEJIMYNHBI https://m.edsoo.ru/863f6da6
IIpuMepel MaTeMaTU4ECKOTO
21 OXXHUJIaHUS KaK TEOPETUUYCSCKOTO bubmorexa HOK
A p https://m.edsoo.ru/863{6f86
CPEIHEro 3HAYCHUSI BETUIHHBI
but6mmoreka [IOK
22 TTousiTre 0 3aK0HE OOJIBIINX YHUCEN
https://m.edsoo.ru/863f72¢4
7 N3mepeHue BEpoATHOCTEN € bu6nuorexa [IOK
MIOMOIILBIO YaCTOT https://m.edsoo.ru/863f7652
24 [TpumeHeHue 3aKoHa OOIBIINUX bubmmoreka [JOK
qucel https://m.edsoo.ru/863f7116
’5 O06o01eHne, cucTeMaTr3aus bubmuoreka [{OK
3HaHuil. [IpencraBnenne naHHBIX https://m.edso00.ru/8631783¢
2 O0001Ienne, cuCTEMaTH3 AU
sHagui. OnucareabHas CTaTUCTHKA
O0001Ienre, cucTEMaTH3 AL
. bubmuoreka [{OK
27 3HaHui. [IpencraBienre NaHHBIX.
https://m.edsoo.ru/863f893a
OmnuncarenbHas CTATUCTHKA
O0001enne, cHCTEMaTA3 AL
28 3HaHUH. BeposSTHOCTE cirydaifHOTO bubmorexa LIOK
- 2eP Y https://m.edsoo.ru/863f7ade
CcOOBITHS
O0001enne, cHCTEMaTA3 AL
29 3HaHUU. BeposTHOCTH CiTy4ailHOTO bubmmoreka [JOK
COOBITHS. DIEMEHTEI https://m.edsoo.ru/863f7¢9¢
KOMOWHATOPUKH
30 O06o01eHne, cucTeMaTr3aus bubmuotexa [JOK

3HaHUH. DIEMEHThl KOMOWHATOPHUKH

https://m.edsoo.ru/863f7e54




O0001Ienre, cUCTEMaTH3 AL
31 3HAHUK. DJIEMEHTBI | bubnuoteka [JOK
KoMOuHaTopuku. CirydaiiHbIe https://m.eds00.ru/86318408
BEJIMYMHBI U pactpecieHus
but6mmoreka [IOK
32 Hrorosast kKoHTpoJIbHASA paboTa 1 hitps://m.cdsoo.ru/86318bS6
13 O0001Ien1e, cUCTEMaTH3aIs 1
3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 13
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PexomeHaanuu mo ouneHKe 3HAHUM M YMEHUH YYALUXCH 10 MATeMATUKe

1. Copmepxanme u 00beM MaTepuana, MOMJISKAIIETO TMPOBEPKE, OMPEICISICTCS
nporpammoii. Ilpu mpoBepke ycBoeHHs MaTepuaiga HYKHO BBISIBIATH IOJHOTY, NMPOYHOCTH
YCBOCHHUS YYAITUMUCS TCOPUH U YMEHUS IIPUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX
CUTYaLUSX.

2. OcHoBHBIMH (opMaMH TPOBEPKH 3HAHWA W YMEHHHA Y4Yal[UXCS [0 MaTeMaTHKe
ABIIIOTCS TMUChbMEHHAsi KOHTpOJbHas paboTa u ycTHBIA ompoc. [Ipu olleHKe MHUCbMEHHBIX U
YCTHBIX OTBETOB YUYHUTENb B MEPBYIO OYEPENb YUYUTHIBACT MOKA3aHHBIC YYAIIUMUCS 3HAHUS W
ymeHus. OleHKa 3aBUCHUT Tak)Ke OT HaJM4Msig U XapaKTepa MOTPElIHOCTEH, TOIMYIIEHHBIX
YHaITIMHUCSL.

3. Cpeny mOTPENTHOCTEH BBIACISAIOTCS OMIMOKKM M HemoueThl. [lorpemHocTs cuntaercs
OIIMOKOM, eclii OHA CBUIETEILCTBYET O TOM, YTO YUYCHHK HE OBJa/Ie]l OCHOBHBIMU 3HAHHSIMH,
YMEHHSIMH, YKa3aHHBIMU B IIPOTpamMMme.

K Hemoueram OTHOCATCSI MOTPEUIHOCTH, CBUJIETEILCTBYIONIME O HEAOCTATOYHO MOJIHOM
WIM HEJAOCTAaTOYHO MPOYHOM YCBOCHHM OCHOBHBIX 3HAaHMA M yMEHHM WM 00 OTCYTCTBUHU
3HaHWM, HE CUMTAIONUXCS B TMPOTrpaMMe OCHOBHBIMU. HemoderamMu TakKe CUUTAIOTCS:
MOTPEIIHOCTH, KOTOPbIe HE MPHUBENIN K HCKaXEHUIO CMBICIA MOJYYEHHOIO YYCHHKOM 3a/laHus
WIH CcIIoco0a ero BBITIONHEHUS; HEAKKypaTHAs 3alKCh; HEOPEKHOE BHITIOTHEHHUE YepTexka.

['pannma Mexay ommOKaMu U HEAOYETAMHU SIBISICTCS B HEKOTOPOW CTETCHH YCIOBHOM.
[Ipu ogHMX O0OCTOATENHCTBAX AOMYIIEHHAS YYAIIUMUCS TOTPEITHOCTh MOXKET pPacCMaTpPUBATHCS
y4uTEeIeM Kak OolnOKa, B IPYroe BpeMs U MPH JAPYTUX 00CTOSATENBCTBAX — KaK HEJOYeT.

4. 3amanus A YCTHOTO M MUChMEHHOIO OINPOCa YYAIIUXCS COCTOSIT U3 TEOPETUUYECKUX
BOIPOCOB U 3a]1ay.

OTBEeT HaA TEOPETHUYECKH BOMPOC CUUTAETCS OE3yNpedyHbIM, €CIId IO CBOEMY
COJIEP’KaHUIO MOJTHOCTHIO COOTBETCTBYET BOIMPOCY, COJIEPKUT BCE HEOOXOAUMbIE TEOPETUUECKUE
dakThl 1 000CHOBAaHHBIC BHIBOJBI, & €T0 W3JIOKCHHWE M MHUCHMEHHAas 3alUCh MAaTEMaTHYECKU
FPaMOTHBI ¥ OTJIMYAIOTCA MOCIEA0BATEIHHOCTHIO U AKKYPATHOCTBIO.

Pemenue 3amaun cunrtaercs Oe3ynpeyHbIM, €CIIU NPAaBUIBHO BBIOpPAaH CHOCOO pelIeHHMS,
CaMoO pELIEHUE COMPOBOKIACTCSI HEOOXOIUMBIMU OOBSICHEHUSIMU, BEPHO BBIMOJHEHBI HYXKHBIE
BBIUMCJICHHSI U MIPEOOpa30BaHUs, TIONyUYeH BEPHBIA OTBET, MOCIENIOBATEIILHO M aKKypaTHO 3a-
MUCAHO pellieHue.

5. OneHka oTBeTa ydYallerocsi MpW YCTHOM M TMHUCbMEHHOM ONPOCE MPOBOAMUTCS IO
nATHOAIUIPHOW CHCTEMe, T. €. 32 OTBET BBICTABISETCS OAHA W3 OTMETOK: 1 (mioxo), 2
(HEYTOBIETBOPUTEIHHO), 3 (YIOBICTBOPUTEIBHO), 4 (XOpoI110), 5 (OTIMYHO).

6. YuuTenb MOXET TMOBBICHTh OTMETKY 3a OpHTHMHAJIbHBIA OTBET HA BOMPOC WIH
OpUTHHAJILHOE pEIIeHHEe 3aJaud, KOTOpbIE CBUIETEILCTBYIOT O BBICOKOM MaTeMaTHYE€CKOM
Pa3BUTHH ydalIerocs; 3a pelieHue Ooyiee CIOXKHOW 3aladil WM OTBET Ha 0OJiee CIOKHBIM
BOIPOC, NMPEATIOKEHHBIE yUalleMycs JOTIOJTHUTEIHHO MOCIIE BBIMOIHEHUS UM 3aJaHuM.

Kpurtepun ommnodox

K rpy0biM ommOKkaM OTHOCATCS OIMUOKH, KOTOpPbIE OOHApYXUBAaIOT HE3HAHUE
ydaiuMucs QopMmyJi, MpPaBU, OCHOBHBIX CBOWCTB, TEOpeM W HEYMEHHWE WX MPHUMECHSTBH;
HE3HaHUeE MPUEMOB pElICHUs 3aj]ay, a TAK)Ke BHIYMCIUTENIbHbBIE OLINOKH, €CIIM OHU HE SBISIOTCS
OITHCKOM;

K HerpyObIM ommOkaM OTHOCSTCS: TOTEpsl KOPHS WM COXpaHEHHE B OTBETE
MIOCTOPOHHETO KOPHS; OTOpackiBaHue 06€3 0OBSICHEHHI OTHOTO M3 HUX U pPaBHO3HAYHBIC UM;

K HemoueraM OTHOCATCS: HEpallMOHAIBHOE pPEIIEHUE, OMUCKH, HEIOCTaTOYHOCTh HWIIH
OTCYTCTBUE MOSICHEHUH, 000CHOBaHMI B PEIICHUSAX

OueHka yCTHBIX OTBETOB Y4amuxcs (B TOM 4HcJIe 324€TOB)



OTBeT OLICHUBACTCS OMMEMKOU «5», €ClA YUCHHK:

v TOJIHO PacKpbLI COJEPKAHUE MaTepHraia B 00beMe, IPELyCMOTPEHHOM IIPOrPaMMOii
1 y9eOHUKOM,

v\ U3JI0KWI ~MaTepual TPAMOTHBIM  SA3BIKOM B  ONpPENEIEHHOM  JIOrMYECcKOi
MIOCJIEIOBATEIFHOCTH, TOYHO HCIIOJIB3YsI MATEMATHIECKYIO0 TEPMHHOJIOTHIO U CUMBOITUKY;

v\ IpaBHJIBHO BBIIOJHWI PUCYHKH, YEPTEXKH, IPAPUKH, COMYTCTBYIOIIUE OTBETY;

v\ 1OKazal yMEHHE WIUIIOCTPUPOBATh TEOPETHYECKUE MOJNOKEHHUA KOHKPETHBIMH
npuMepamMu, MPUMEHSITh KX B HOBOW CUTYAaIlMU TPU BHITIOJTHEHHH MTPAKTUIECKOTO 3a/IaHUS;

NPOJIEMOHCTPUPOBAT yCBOCHHE paHEe W3YYEHHBIX COIYTCTBYIOIINX BOIPOCOB,

c(OpPMUPOBAHHOCTH M YCTOWYMUBOCTD UCIOJIb3YEMBIX IIPHU OTPAOOTKE YMEHHI U HABBIKOB;

v/ OTBeYal CaMOCTOSATEIBHO 6€3 HABOISMINX BOIPOCOB YUUTENs. BO3MOXKHBI 0/HA - [IBE
HETOYHOCTH TIPU OCBEUICHUH BTOPOCTEIICHHBIX BOIPOCOB WM B BBIKIAIKAX, KOTOPBIC YUCHHK
JIETKO MCIIPABUJI 110 3aMEYAHUIO YUUTEIIS.

OTBeT OIleHNUBAETCS OTMETKOM «4», €ClTi OH YJOBJICTBOPSIET B OCHOBHOM TPEeOOBaHUSIM
Ha OILICHKY «5», HO IIPH 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

v\ B M3II0XKEHHMH JONYyLIEHb HeOOJbLINE MPOOENBI, HE MCKA3MBLIME MATEMATUUYECKOE
CoJIepKaHUE OTBETA;

v\ JIONyLIeHbl OJMH — JBa HEJOYETa IPHU OCBELIEHUH OCHOBHOIO COIEP)KAHUS OTBETA,
WCIIPABIICHHBIC IO 3aMEUYaHUIO YUUTEIS;

v\ jomymieHsl ommuOKa uiu 6ojiee ABYyX HENOUYETOB IPH OCBEIIEHUH BTOPOCTENEHHBIX
BOTIPOCOB MJIU B BBIKJIAJIKAX, JIETKO MCIPABIICHHBIC MO 3aMEUAHUIO YUUTEISI.

OtMmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIydasx:

v/ HEIOJIHO WM HEMOCIEI0BATEIbHO PACKPHITO COJIEPKaHNE MaTepHala, HO TI0Ka3aHo
o0111ee MOHUMaHKUE BOIIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOUYHbIE ISl TaIbHEUIIETO
YCBOEHMsI IPOrpaMMHOI0 MaTepuaia (ompeneneHHble «TpeboBaHMSAMH K MaTeMaTHYECKOM
MOATOTOBKE YUAILIUXCS»);

v\ WMeNMCh 3aTPYyAHEHUS WM JIONYIIEHbl ONIMOKH B ONpEHCICHAM MOHATHI,
MCIIOJIb30BAaHUN MAaTEMaTUYECKOW TEPMUHOJIOIUH, YEPTEkKAX, BBIKJIAIKAX, UCIIPABICHHBIE 11OCIIE
HECKOJIbKUX HaBOJAIINX BOIIPOCOB YUHUTEIS;

v yYEHHUK HE CIPABHJICS C MPUMEHEHHEM TECOPHH B HOBOM CHTYAIIUH MPU BBIMOJHCHUH
IPAaKTUYECKOI0 3a/laHusl, HO BBIIIOJHUII 3a/laHKs 0053aTEIbHOTO YPOBHS CJIOKHOCTH IO JAHHOU
TEME;

v Opu  3HAHWM ~ TEOPETHYECKOr0  Marepuaia  BbISBICHA  HEIOCTATOYHAS
c(OPMHPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIyYasx:

v/ He pacKpBITO OCHOBHOE COJIEpP)KaHKUE yU4eOHOr0 MaTepuaa,

v\ 0o0Hapy>KeHO HE3HaHHE WM HENOHUMAaHUE YYEHHUKOM OOJbIIeHd WiM Haubosee
BaXHOW yacTH yueOHOro MaTepHarna;

v JomyLIieHbl OMMOKU B ONPEIETIEHHH TOHSTHIA, IIPU UCIOJIE30BAHMN MaTEMATHYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX WU rpapukax, B BBHIKIAJAKaX, KOTOPbIE HE HCIPABICHBI
MOCIIe HECKOJIBKHUX HABOISAIINX BOIIPOCOB YUHTETIS.

Otmetka «1» cTaBUTCS, €CIIH:

v\ y4eHWK OOHApYXWJ IIOJHOE€ HE3HAaHWE W HENOHMMAHUE M3yd4aeMoOro ydeOHOro
MaTepuaia WJId HE CMOTI OTBETHTb HM HAa OJIMH W3 MOCTABJICHHBIX BOIPOCOB MO H3y4aeMOMY
MaTepHuay.



OuneHka NMCbMEHHBIX (KOHTPOJIbHBIX, CAMOCTOSAATEILHbIX) PA00T yYaluxcst

OTtMmeTka «5)» CTaBUTCS, SCIIH:

v paboTa BHINOJIHEHA TIOJHOCTHIO;

v\ B JIOTMYECKHUX PACCYKIECHUIX U 0OOCHOBAHUY PEIICHHS HET TPOOEIIOB U OMINOOK;

v\ B pElIEHHU HET MaTEMAaTHYECKUX OMIMOOK (BO3MOKHA OJHA HETOUHOCTH, OIMCKA, HE
SBIISAIOIIASCS CJIEICTBUEM HE3HAHUS WJIM HETIOHUMaHUsl yueOHOro MaTepuara).

OtmeTka «4» CTaBUTCS, €CIIH:

v paboTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIATOB PENICHUS HEIOCTATOYHBI
(ecu yMeHHE 0O0OCHOBBIBAThH PACCYKACHHSI HE SBIISIIOCH CIEIUAIBHBIM 00BEKTOM MTPOBEPKH);

v/ JlomylleHa ojiHa OIIMOKa WM JIBAa-TPHM HEJI0YETA B BBIKJIAIKAX, PUCYHKAX, YEPTEkKAX
WM Tpadukax (eciam 3TH BUIBI pabOThI HE SBISUIUCH CTIEHUAIBHBIM O0BEKTOM IPOBEPKH).

OtmeTka «3» CTaBUTCS, SCIIH:

JOTyIIeHbl Ooyiee OMHOW ommOku uiau Ooyiee ABYX-TPEX HEAOYETOB B BBIKIAJKAX,
yeprexax WM rpadukax, HO ydyaluiics BiajeeT o0s3aTeIbHBIMU YMEHUSIMU IO IPOBEpsieMOon
TeMe.

OTMeTKka «2)» CTaBUTCS, CSCIIH:

v JOMYIIEHBl CYIIECTBEHHBIE OIIMOKM, MOKAa3aBIIWE, 4YTO YyYalluics He
BJIaJICET
v 00s13aTeNIbHBIMU YMEHUSIMH 10 JAHHOM TeMe B MOJTHOW Mepe.

Otmetka «1» cTaBUTCS, €CIIH:
paboTa mokasaja MoJHOe OTCYTCTBHE Y yYallerocs 00s3aTeNIbHbIX 3HAHUN U YMEHHH 1O
MIPOBEPSICMON TEME WJTM 3HAUYUTEIIbHAS YaCTh PaOOTHI BHIMTOJHEHA HE CAMOCTOSTEIBHO.

O1neHKa TecToB

OtmeTKa «5» CTaBUTCS, €CIIM: BEPHO BBIOIHEHO 85% - 100% paboThl.
OT1MeTKa «4» CTaBUTCS, €CJIM: BEPHO BBITIOJIHEHO 65% - 84% paboThl.
OtmeTka «3» CTaBUTCS, €CIIH: BEPHO BBIOTHEHO 50% - 64% paboThI.
OT1MeTKa «2» CTaBUTCS, €CJIi: BEpHO BBITIOIHEHO 30% - 49% paboThl.
Otmetka «1» craBuTCs, eciu: BepHO BbIOTHEHO 0% - 29% paboThl.



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMoOro .
00pa30BaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yjabTara
5 BepositHOCTB 1 cTaTUCTHKA
Uwurare nHPOpPMAIIUIO, TPEICTABICHHYIO B Ta0IHIIaX, HA TUarpaMMmax,
5.1 MpeICTaBiIsATh JaHHbIE B BUAE TaOMUI, CTPOUTH JAHATrPaAMMBbI
(cTonOuKoBEIE (CTONOYATHIEC) M KPYTOBBIE) [0 MAaCCHBAM 3HAUYCHU I
- OnuchiBaTh W MHTEPIPETUPOBATH pEANbHBIE YHCIIOBHIE JIaHHBIE,
Mpe/icTaBJIeHHbIE B Ta0IUIaX, HA [UarpaMmMmax, rpaduxax
Hcnons3oBath JUTS ONMUCaHUs JTAHHBIX CTaTUCTUYECKHUE
53 XapaKTepUCTHKU: cpefHee apudmeTnueckoe, Meanana, HanOobIee u
HavMEHbIIIEE 3HAUCHM S, pa3Max
NMets npencraBieHue 0 CIy4alHOM M3MEHYMBOCTH Ha IIPUMEPAX LIEH,
54 (Gbu3NYeCKUX  BEJIIMYUH, aHTPOIOMETPUYECKUX JaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa30oBaTeILHON MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BepositHOCTB 1 cTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBATH HHQPOPMAIUIO, MPEACTABICHHYIO B
5.1 BUJEe TaOdHI, auarpamm, rpadukoB, MPEACTaBISATh JaHHBIE B BUJE
TabIuIl, IUarpamm, rpaduKkoB
OnuceiBaTh JaHHBIE C TOMOLIBIO CTAaTUCTUYECKUX I[OKa3aTese:
5.2 CpPeIHMX 3HAUYCHWM W Mep pacceuBaHHs (pa3max, IUCHEPCHS |
CTaHJIapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YMCIOBBIX 3HAYCHUM M YaCTOThI COOBITHI, B TOM




qHcIIe 10 pe3yIbTaTaM U3MEepEeHH U HaOII0 1eHHUH

HaxonuTe BepOSTHOCTM CIy4YalHBIX COOBITHM B OMNBITax, 3Has

5.4 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHA, B TOM YHCJIE B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
55 Hcnonb3oBate  rpaduuecKkue  MOZETH:  JEPEBO  CIy4aifHOTO
' AKCIEPUMEHTA, IMarpaMmbl DWJiepa, YUCIoBas npsamas
OnepupoBarh NOHATUSMU: MHOXKECTBO, MOJMHOXECTBO; BBIIOJIHATh
56 OlepalMy  HaJ  MHOXECTBaAaMM: OOBbEIMHEHHE, IepeceucHHe,
' JOTIOJIHEHUE; TEPEUYUCIIATh JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA
MHOKECTB
Hcnonb3oBathk rpaduyueckoe MpeICTaBICHHE MHOXECTB W CBs3ei
5.7 MEXK]ly HUMU JJIs ONTMCAHMS TIPOIECCOB U SIBJICHHH, B TOM YHUCIIE MPU
peLIeHUH 33aa4 U3 APYTHX YYEOHBIX IPEIMETOB M KYPCOB
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa30BaTeILHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yjabTara
5 BeposATHOCTB U CTaTUCTHKA
W3BnekaTh W TpeoOpa3oBbIBaTh MH(POPMALUIO, MPEACTABICHHYIO B
5.1 pa3NMYHBIX HCTOYHUKAX B BUAE TaOMUI, auarpamMm, TpaduKoB,
MIPE/ICTaBIIATh IaHHbIE B BUJIE TaOIUI], TUarpamm, rpagukoB
55 Pemate 3aaun opraHu30BaHHBIM 1epeOOPOM BAapHAHTOB, a TAKXKE C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABIII U METOJIOB
Hcnons3oBarh omnucatenbHbIE XapakKTEPUCTUKU JJII  MacCHBOB
53 YHUCJIOBBIX JAaHHBIX, B TOM 4YHUCJIE€ CPEIHHUE 3HAUEHUS U Mepbl
paccenuBaHUs
54 HaxoauTh 4acTOTHl 3HAYEHHWW W YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIb3YSCh pe3yJibTaTaMH NMPOBEAEHHBIX U3MEPEHUI 1 HaOM01eHN|
HaxonuTh BepOSATHOCTH CIyYailHBIX COOBITHI B M3yYCHHBIX OIBITaX, B
5.5 TOM YHCIE€E B OIBITAX C PAaBHOBO3MOXHBIMHM 3JEMEHTAPHBIMU

COOBITUSMH, B CEpUSAX HCIBITAHUNA JO TEPBOrO YCIieXa, B CEpUsiX




ucneITanui bepryinu

HNMers mpencraBiieHHE O CIIy4allHOM BEIIMYMHE U O PACIPENEICHUU

5.6

BEpPOSITHOCTEHN

Hwmetr mpezncraBieHue o 3aKOHE OONBIIMX YMCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHYMBOCTH WU O pOJM 3aKOHA

OOJIBIIINX YKCEIT B IPUPOJIE U 00IIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
5 BeposATHOCTB U cTaTUCTUKA
[IpencraBneHre naHHBIX B BHIIE TAOMUIl, AUAarpaMM, rpadukoB. 3amoTHEHHE
Ta0NMI], YTEHUE W TOCTPOCHHE aUarpamm (CTOJOMKOBBIX (CTOIOYATHIX) U
5.1 KpyroBbix). UreHue TpapuKOB pealbHBIX MpoleccoB. VI3BieueHue
uH(pOpMallMd W3 JUarpaMMm U TaOJIMI, HCIOJIb30BAHME M WHTEpPIIpETALIHs
TAHHBIX
OmnwucarenbHasi CTAaTHCTUKA: cpenHee apudmMeTHueckoe, MeauaHa, paszMmax,
5.2 HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAaYCHUsT Habopa YMCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHOM U3MEHYHUBOCTH
Cry4aifHbIii SKCTIEPUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposTHOCTH U
53 gacToTa. Polb MaloOBEpOSTHBIX M MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B
npupojie u B odniectse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Crenenb BepmmHbL. Ywmcio pédbep m cymmapHas
54 creneHs BepiuH. [Ipencrasienue o cBsa3Hoctu rpada. Lenu u nukist. [lytn
' B rpadax. OO6xonm rpada (dinepoB myTh). llpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenne 3amad ¢ momonisio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposiTHOCTB U cTaThCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TAOIUII, AUarpaMM, TpaduKkoB
- MHOX€eCTBO, 9JIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omepanuu  Haj
' MHO’KECTBaMU: 00bEAMHEHUE, TIepeceueHHe, JOMOTHEHUE
53 CaolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTEIBHOE, COYETATEIBHOE,
' pacnpeneIuTenbHOE, BKIIOUEHUS
54 Hcnonb3oBanue rpaduyueckoro MPECTABICHUS MHOXKECTB JUIsl OMUCAHUS

peaIbHBIX MPOLIECCOB U SIBJICHUHN, TIPU PELLICHUH 33/1a4.




H3mepenne paccenBaHusl JaHHBIX. Jlucriepcus M CTaHAAPTHOE OTKIOHEHHE

> YHCIIOBBIX HAOOpOB. J[narpamMmMa paccenBaHus
DNeMEHTapHbIE COOBITHS Cly4ailHOro omnbiTa. CilydailHele  COOBITHSA.
y BepositHocTH cOOBITHIA. OMNBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMHU
. coObiTusiMu. CrnydaiiHplii  BeIOOp. CBS3p MEXAY MaJIOBEPOSTHBIMH U
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa JepeBbEB: E€IUHCTBEHHOCTh IYyTH, CYIECTBOBAHHE
5.7 BHUCSIYCH BEPIITUHBI, CBSA3b MEXKTY YMCIIOM BEPIIMH U uynciaoM péoep. [IpaBuio
yMHOXeHUs1. Pemenue 3a1a4 ¢ momomisto rpados
[IpotuBomnonoxusie coObiTus. Juarpamma Diinepa. OObeauHeHHE WU
5.8 nepecedueHre coObiTuil. HecoBmecTHbie coObiTusa. dopmyna croxeHus
BEPOSATHOCTEMN
5.9 YcnoBHas BepoaTHOCTb. [IpaBuino ymHoxenus. HezaBucumpie COOBITHS
[IpencraBienue »sKcnepuMeHTa B BHUJIE JepeBa. PelmieHwe 3amad  Ha
5.10 HAXO0/IEHWE BEPOSITHOCTEHN C MOMONIBIO JIepeBa CIYyUYalHOrO IKCIEPUMEHTA,
quarpaMm OJumepa
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 BepositHOCT 1 cTaTUCTHKA
[IpencraBieHrne JaHHBIX B BUE TaOIHI], AMArpaMM, rpaguKOB, HHTEPIPETAIIHS
5.1 naHHBIX. UTeHHe W mocTpoeHue TabmuIl, AuarpaMM, rpadUKoOB MO pealbHBIM
JAHHBIM
5.2 [TepecTanoBku u pakTopuan
53 CoueTaHus ¥ 4UCIIO COUYETAaHNUU
5.4 Tpeyronpuauk [Tackans. Pemenne 3aaa4d ¢ CMoib30BaHUEM KOMOHMHATOPUKH
ss I'eomerpuueckas BepoATHOCTh. CilydailHBIA BBIOOp TOYKHM W3 (UTYPHI Ha
' MIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTHU
5.6 Hcneiranue. Ycenex u Heyaauya. Cepus UCIBITAHUN 0 IEPBOIO ycrexa
57 Cepus ucnbitanuii bepaymnu. BeposTHOCTH COOBITHII B CEepUU HMCTIBITAHUN
' bepnynu
5.8 CrnydaifHast BeIMYMHA U pacipeieNieHue BEpOsITHOCTEN
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MartemMaTuueckoe OKHUJaHHuC W AOUCTICPCHUs. HpI/IMepBI MaTeMaTHu4CCKOro

OXHIaHUA KaK TCOPETUYCCKOTO CPEAHETO 3HAUCHUSA BEIMYUHBL

5.10

MaremaTuyeckoe OXUJaHUE M JUCHEPCUSl CIYyYalHOW BEJIMYMHBI «YHUCIIO

YCIIEXOB B CEpUM UCHBITaHUN bepHysumm»

5.11

[TonsTre o 3akoHe OonbIMX uucen. V3MepeHHe BEpPOSITHOCTEH C MOMOIIBIO

yacToT. Ponb 1 3HaueHne 3aKoHa OONBIINX YUCEN B PUPOJIC U 00IIIECTBE




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMsl K MPeAMETHBIM Pe3yJabTAaTaAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111ero
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSMH: MHOKECTBO, ITOAMHOKECTBO, ONEpaIU
HaJ MHOXXECTBAMM; YMEHUE ONEePUPOBATh NOHATUAMU: Irpad, CBIA3HBIN rpad,
JIEPEBO, ILIUKJI, IPUMEHATh UX NP PELICHUM 33]a4; YMEHUE HCIIOJIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXKECTB JUIsl ONHCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUHN, P PEILICHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh TOHATHSMHU: ONpEIelieHHuEe, aKcuoma, Teopema,
JOKa3aTeNbCTBO;  YMEHHE  paclo3HaBaTh  UCTUHHBIE U JIOXKHBIE
BbICKA3bIBaHUS, MPUBOAUTH MpPUMEPbl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUN

YMeHue OIepupoBaTh IMOHATUSAMU: HATypaJlbHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHCJIO, JETUMOCTb HATypaJbHbIX YWCEI, MPU3HAKH JETUMOCTH,
11eJI0€ YKCJIO, MOYJIb YKCIIa, OOBIKHOBEHHAsI IPOOb M JeCATUYHAsT JPOOb,
CTaHJapTHBIA BUJ 4YMCIa, PAlMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YUCIIO,
apuMETUYECKHI KBaJpPaTHBIH KOPEHb, YMEHHUE BBIMOJIHATH JCUCTBHUS C
YnucCiiaMu, CpaBHUBATH W YHNOPAAOUYMUBATHL 4YHCJIA, ONPCACTABJIATH 4YHCJIA Ha
KOOPJMHATHOM IPSAMOM, OKPYIJIATH YUCIIA; YMEHUE JenaTb IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYUCICHUI

YMeHne onepupoBaTh TOHSATHSMH: CTENEHb C IENBIM IT0Ka3aTeleM,
aprudMeTUYECKHI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, alireOpandeckas 1po0b,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypadbHOW CTENEeHH OOJbIle
€IMHUIIBI; YMEHHE BBIMOIHATH pacuéTel Mo (opmyiaM, MpeoOpa3oBaHUSL
LENBIX, APOOHO-PAlMOHATBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
PA3JI0KCHUEC MHOIOYJICHA HAa MHOKHUTCIIA, B TOM YHCJIC C HCIIOJIb30BAHUEM
(bopMyIT pa3HOCTH KBAIPaTOB M KBaJpaTa CyMMbI M pa3HOCTH

YMeHHe ONnepUpOBaTh MOHATUSAMU: YHUCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOW NEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHUE pemaTh JHMHEHHBIE W KBaJpaTHbIE YpaBHEHUs, JPOOHO-
palLMOHAIbHBIE YPABHEHUS C OJTHOW NEPEMEHHOM, CUCTEMBI JIBYX JIMHENHBIX
YpaBHEHM, TMHENHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABCHCTBA C OIHOW IEPEMEHHOH, B TOM 4YHCIE IIpH
pELICHNH 3a1a4d U3 APYTuX NPEeAMETOB M IPAKTHYECKHUX 3a7ad; yMCHHE
MCIIOJIb30BaTh KOOPAMHATHYIO NPSIMYIO M KOOPAMHATHYIO IUIOCKOCTH MJIS
n300pakeHHsI pellieHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTth MOHATUSIMH: GYHKIMS, Tpaduk QyHKIUH, HYIH
(YHKINM, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHUsI, HauOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, YMEHUE
OTIEPHPOBATh TOHATHSIMU: TIpsSMasi  MPOMOPIHUOHAIBHOCTh, JIMHEWHAsS
byHKIMA, KBaapaTuyHas (QYyHKIMA, oOpaTHas MPOMOPIHOHATBHOCTD,
napaboia, runepOona; yMeHHUE CTPOUTh Tpaduku QyHKIUNA, UCIIOIH30BATh
rpaduKd U ONPEJCICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTCH, IS
pelieHus 3agad W3 JIPYruX Y4eOHBIX MPEAMETOB W pPEaJbHOW JKU3HH,
YMEHHE BBIPaKaTh (OPMYIJIaMU 3aBHCUMOCTH MEXKY BETUYUHAMU

YMeHue onepupoBaTh NOHATUSAMHU: MOCIIEOBATEILHOCTD, apu(mMeTHuyecKas
U TeoOMeTpUYecKass MpPOrpecCMd; YyMEHHE MHCIONb30BaTh CBOWCTBA
nocieA0BaTenbHOCTEH, POPMYJIBI CyMMBI U OOILIEro 4jieHa NpU PelIeHUur
3a1a4, B TOM 4YHCIE 3a4ad M3 JAPYyruxX Y4eOHBIX MPEIMETOB U peabHOU
KU3HU

YMeHue pemiath 3a/1a4 pa3HbIX TUIOB (B TOM YKCJIe HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUe, paboTy, LIeHy TOBapOB M CTOMMOCTb MOKYIOK U YCIYT,
HaJIOTH, 3aJa4d W3 OOJIaCTH YIpPaBJICHUA JMYHBIMH U CEeMEHHBIMU
¢uHAHCAMM); YMEHHE COCTABJIATH BBIPAXKCHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBUIO 33Ja4yM, HCCIENOBaTh IOJYYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOA0OHOCTD MOIYYCHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHIMH: (UTYpa, TOYKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, YroJ, MHOTOYTOJbHHK, TpPEyroJbHHK, PAaBHOOCIAPEHHBIH U
PaBHOCTOPOHHHUM TPEYTOJbHUKH, MPSMOYTOJIbHBIA TPEYrOJbHUK, MEIUaHa,
OuccekTpuca 51 BBICOTA TpeyroJIbHUKA, YETBIPEXYTOJIbHUK,
napauiesnorpaMMm, poM0O, MPsIMOYTOJIBHUK, KBaIpaT, TPANeluus; OKpyKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMU (DUTYpaMu; yMEHUE
pemaTh 3aJa4i, B TOM YHCJIC W3 TOBCEIHEBHOW XM3HHU, Ha HAXOXKICHHE
TCOMETPUYECKUX BEJIMYWH C NMPUMEHEHHEM W3YYEHHBIX CBOWCTB (QUTYp U
¢dakToB

10

YMeHue omnepupoBaTh TMOHSATHSAMH: PABEHCTBO  (UTYp, PaBEHCTBO
TPEyroJbHUKOB, IapauIeIbHOCTh U IEPIEHAUKYIAPHOCTD MPSIMBIX, YIOJI
MEXIY MPSIMBIMH, TTEPIICHANKYJISIP, HAKIIOHHAS, IPOCKIHsI, ogo0ue Gpuryp,
NOJOOHBIE TPEYTOJIbHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W TPSMOM;
YyMEHHE pacrlo3HaBaTh pPaBEHCTBO, CHUMMETPUI0O W Tomobue ¢uryp,
NapaJIeIbHOCTh ¥ MEPIEHANKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATHUSIMH: JJIMHA, PACCTOSHUE, Yroi (BETUYHHA
yriia, CHHYC U KOCHHYC yTJIa TPEYToJIbHHUKA), TJIOMIA b, YMEHUE OLICHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MUPE; YMEHHE PUMEHSITh
(GbopMyIIBI IEpUMETPa U TUIOMIAIH MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMmaau Kpyra, oObeMa MpsSIMOYTOJIBHOTO IapajuiesienuIeia; yYMEHHUE
MPUMEHSATh NPU3HAKKA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojapbHuKa, TeopeMy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITOIIAAEH

12

YMenne  u3zo0pakarb  IUIOCKHE  (QUTYPRI W HUX  KOMOWHAIMH,
NPOCTPAHCTBEHHBIE (QUTYpBl OT PYKH, C TOMOIIBIO  YEePTEKHBIX




HHCTPYMCHTOB U J3JICKTPOHHBIX CPCACTB IIO TCKCTOBOMY HJIM CUMBOJIbBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYTOJbHAs CUCTEMa KOOPAMHAT;
KOOPJMHATBHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOpa Ha
YUCJO, CKaJSIPHOE TMPOU3BEACHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPHI U KOOPJAWHATHI JUISl TIPEJCTABIICHUSI JTAHHBIX W PEIICHUs 3a/1ad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX MPEAMETOB U peanbHON KU3HU

14

YMeHue onepupoBaTh NOHATHUSAMH: CTOJOUKOBBIE U KPYTOBBIE AUArPaMMBbl,
TaOJUIIBI, cpesiHee apu(MeTHIecKoe, MeinaHa, Hauboblee 1 HauMEeHbIIIee
3HaYeHHs,  pa3Max  4YHCIOBOrOo  Habopa,  yMEHHME  U3BJCKaTb,
UHTEPIPETHPOBATH U MPEOOPa3OBBIBATH HHPOPMALIUIO, TIPEACTABICHHYIO B
Ta0NMIaX ¥ Ha AWarpaMmax, OTPaKaroIlyl0 CBOWMCTBA W XapaKTEPUCTHKU
pealbHBIX MPOLECCOB W SBJICHUH; yMEHHE pacliO3HaBaTh W3MEHYHBHIC
BEJINYMHBI B OKPY’KAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATHAMHU: CIyYalHBIH ONBIT  (CITy4alHBIN
OKCIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (dJMEMEHTapHBIM  HCXON)
CJIy4alfHOTO OIBITA, CIy4yailHOE COOBITHE, BEPOSTHOCTh COOBITUS; YMEHUE
HaXOIUThb  BEPOSTHOCTHM  CIydyallHbIX  COOBITMH B ONBITAX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMH COOBITHSMM; YMEHHE pEIIaTh 3aJauu
METOZIOM OpPraHMW30BAaHHOIO Iepedopa M € HCHOJb30BaHMEM IpaBHIIA
YMHOXKEHUS; YMEHHME OLEHHBATh BEPOSITHOCTU pEAIbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJb NPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHII B OKpYKAalOIIeM MHpPE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHue BbIOMpATh MOIXOASIINN H3yYSHHbBIM METO JJISl PEUIeHUs 3a]lauu,
IPUBOJIUTH NPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INpHUpPOAE U
JKU3HU, paclo3HaBaTh IPOSIBICHUE 3aKOHOB MaTEMaTHKUH B MCKYCCTBE,
ONMCHIBATh OT/EJIbHBIE BBIIAIOIIMECS PE3YJbTaThl, MOJIYYEHHBIE B XOJE
pPa3BUTHA MaTEeMaTHKU KaK HAyKH, IPUBOIUTH IPUMEPbI MATEMATHYECKUX
OTKPBITUIA U UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHOUN UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucnia v BBIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeIMMOCTH LETbIX YHCEeI
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIC MEPHOAUYECKHE
napobu
1.3 PanmonaneHbie uncna. ApudMeTrndecKre oneparyy ¢ paiuoHaTbHBIMU YUCIIAMH
1.4 JleiicTButenbHbIC Yrcia. ApudMeTHdecKue onepanny ¢ AeHCTBUTEIbHBIMUA YHCIAMU
L5 [TpubnmxEHHBIC BBIYUCIICHUS, TIPABUIIA OKPYTICHHUS, IPUKUIKA U OLIEHKA pe3yibTaTa
' BBIYUCIICHHIM
2 Anrebpandeckue BoIpaKEHUS
2.1 BykBeHHBIE BBIpaXKEHHS (BBIPAKEHUS C IEPEMEHHBIMH )
9 Crenenb ¢ nenbiM nokazaresneM. CTeneHb ¢ pallMoOHaNIbHBIM Moka3zaTteneM. CBOMCTBa
’ CTETeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KOpeHb HATypajbHOM cTerneHu. JleficTBus ¢ apudMeTndecKuMu
’ KOPHSIMHU HATypaJIbHOU CTENIEHU
3 VYpaBHEHMS U HEPABEHCTBA
3.1 Iensie u 1poOHO-panMoOHaIbHbIE YpaBHeHHs. CUCTEMBI U COBOKYITHOCTH YPaBHCHH I
39 Llenbie u npoOHO-palMOHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBCHCTB
3.3 Penrenue TeEKCTOBBIX 3a1a4
4 Uucnoble mOCiieI0BaTETbHOCTH
4.1 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
4.2 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOIICHTOB
5 OyHKIUU
Oynknus, cnocoObl 3aganus Gyakuun. ['paduk Gyakmun. OOIacTs onpeaeneHus u
51 MHOKeCTBO 3HaueHui ¢yHkiuu. Hymu ¢ynkuuu. [IpomMexyTku 3HaKOMOCTOSHCTBA.
o [IpoMexyTKHM MOHOTOHHOCTH (YHKUMH. MaKCHUMyMbl U MHUHUMYMBl (QYHKIHH.
Haubonbiiee u HauMeHbllee 3Ha4eHHE (PYHKIUU HA TPOMEXKYTKE
6 KoopaunaTs! Ha IpsAMOiL U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK




7.3

MHOI‘OerJ’IBHI/IKI/I

7.4 OKpyXHOCTh ¥ KPYT
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