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INOACHUTEJIbBHAS 3AIINCKA

B coBpemMenHOM 1IM(POBOM MUpPE BEPOSITHOCTb M CTATHCTUKA MTPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIM B 0Opa30BaHUH,
HEOO0XOIMMOM KaXKI0MYy 4enoBeKy. Bo3pacraer uucno npodeccuii, mpu OBIaJeHUH KOTOPBIMU
TpeOyeTcst xopouiasg 0a3oBas IMOATOTOBKAa B 00JAcCTH BEPOATHOCTM M CTATUCTUKH, TaKas
HOJArOTOBKA Ba)KHA JUISI IPOAOJDKEHMs OOpa30BaHMs W JUIsl YCIEIIHOM HpodeccrOoHaIbHON
Kapbephl.

Kax1p1ii 4enoBeK MOCTOSSHHO MPUHUMAET PELICHHUS HA OCHOBE UMEIOIUXCS Y HETO JIaHHBIX.
A 111 000CHOBAaHHOTO MPHUHATHUS PEIICHHS B YCIOBUSAX HEOCTAaTKa MM M30bITKAa HH(OpMAIIH
HEOOXO0MMO B TOM YHCIE XOpOWIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE W CTATUCTUYECKOE
MBIIIICHHE.

IMeHHO TMO03TOMYy OCTpO BCTaJla HEOOXOIUMOCTH C(HOPMHPOBATH Yy OOYYaAIOIIUXCS
(YHKUMOHAJIBHYI0 TIPAMOTHOCTb, BKJIOYAIOLIYyl0 B ce0f B KauecTBe HEOThEMJIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMAThb M KPUTHYECKH aHAIM3UPOBaTh HHGOPMALHUIO,
IPECTaBICHHYIO B Pa3InYHbIX (hOpMax, IOHUMATh BEPOSATHOCTHBINA XapaKTep MHOTUX PealbHbIX
IPOILIECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Yy4e€OHOM Kypc€ C OCHOBHBIMHM INpUHIUIAMHU cOOpa, aHanmu3a |
NPEICTaBICHNS JTaHHBIX W3 PAa3IMYHBIX cep XU3HU OOIIECTBA W TOCYJapCTBa MPHUOOIIAET
oOyJaromuxcst K OOIIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH DPa3BHBAET
HaBBIKM OpraHM3aluu Tepebopa W MoACcUéTa YMClia BapUaHTOB, B TOM YHCJIE B MPHKJIAIHBIX
3ajjayax. 3HAKOMCTBO C OCHOBAaMHU TeOopuu rpadoB co3gaét maremaTHyecKuil GyHIaMeHT ams
(dopMHpOBaHUS KOMIETEHIMH B oOsiacTh HHGOpPMATUKM U IU(pOBbIX TexHoJorui. Ilpum
U3y4EHUM CTAaTUCTHMKM U BEPOATHOCTH OOOTallaloTcs MpeACTaBIeHUs OOydYaroUIuxcs o
COBPEMEHHOM KapTHHE MHpa M METOJaX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTUCTHKM KaK HCTOYHUKA COLIMAIBHO 3HAUYMMON HH(POPMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTBercTBMM ¢ JaHHBIMH LEISIMH B CTPYKType NpPOTPaMMBI YYeOHOTO Kypca
«BepoATHOCTP W CTaTUCTHKA» OCHOBHOTO OOMIETO0 OOpa3oBaHMs BBIJIEIEHBI CIIEAYIOIINE
coaepkarenbHO-MeTouueckue TuHun: «lIpeacraBnenne JaHHBIX U OMUCATENbHAS CTATHCTHKAY,
«BepoarHocThy, «DneMeHTbl KOMOMHATOPUKKNY, «BBeneHne B Teoputo rpagoBy.

Conepxxanune nunumn «lIpencraBneHue NaHHBIX M OMMCATENIbHAS CTATUCTHKA» CIYXKHT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHI ¢ MHPOPMALIMEH: OT YTEHUS U UHTEPIpETaluu
uHpOpMalMy, TpEACTaBIeHHOW B TabimuIax, Ha JauarpaMMax M rpadukax, 10 cbopa,
NPEJICTAaBJICHNS U aHAJIHM3a TAaHHBIX C UCIIOJIb30BAaHHEM CTATUCTHUECKUX XaPaKTEPUCTHK CPEITHUX
U paccenBaHus. PaboTast ¢ maHHBIMH, O0yYaromIuecs ydaTcs CUMTBIBATH W MHTEPIPETUPOBATH
JTAHHBIE, BBIBUTATh, apTYMEHTHPOBATh U KPUTHUKOBATH MPOCTEHININE THITOTE3bI, PA3MBIILISATh HaJl
(dakTopamMu, BBI3BIBAIONIMMH H3MEHYHBOCTH, W OIICHWBATh WX BIUSHHE HA paccMaTpHBacMble
BEJIMYMHBI U TTPOIIECCHI.

WHTYyUTHBHOE  MpeJCcTaBleHHE O  CIAy4alHOM  M3MEHYMBOCTHM,  HCCIEOBaHHE
3aKOHOMEPHOCTEW M TEHAEHIUI CTaHOBUTCS MOTHBHMPYIOLIEH OCHOBOW JJISI M3Y4YEHHUS TEOPUHU
BEpOsATHOCTEH. bosblioe 3HaueHHE HMMEIOT MPaKTHUECKUE 3aJaHMs, B YAaCTHOCTH OIBITHI C
KJIACCHYECKUMH BEPOSITHOCTHBIMUA MOJICIISIMHU.



[TonsiTHe BEpOSTHOCTH BBOAMTCS KAaK Mepa MpPaBAONOA00US CIydaHOTO coObIThs. [Ipu
U3y4eHHH y4eOHOro Kypca 00y4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METOJIaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU HUCXOAAMH,
BEPOATHOCTHBIMU 3aKOHAMH, IO3BOJISIOUIMMH CTaBUTh W pellaTth Oosiee CIOKHbIE 3ajauu. B
y4eOHBI KypC BXOJAST HayallbHbIE NPEACTABICHUS O CIy4YaillHbIX BEJIMYMHAX U UX YHUCIIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCyLIecTBIISE€TCS 3HAKOMCTBO 00Y4YalOIIUXCsl C MHOKECTBAMU U
OCHOBHBIMM OII€palllsIMM HaJl MHOKE€CTBAMH, PACCMATPUBAIOTCS MPUMEPHI NMPUMEHEHHS s
pellleHuss 3aJad, a TaKKe HCIOJIb30BaHUA B APYTUX MaTeMaTUYeCKUX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 knaccax nzyuaercs yueOHbIi Kypc «BeposTHOCTh U CTaTUCTHKAY, B KOTOPBI BXOJAT
pazneinsl: «IIpeacraBieHne qaHHBIX U ONMCATENbHASI CTATUCTUKA», «BeposTHOCTEY, «1eMEHTBI
KOMOWHATOpUKWY», «BBeeHne B TeOpHUIo TpadoBy.

Ha u3yuenue yueGHOro kypca «BeposaTHOCTb U cTaTUCTUKa» B 9 Kiacce oTBoauTcs 34 yaca
(1 gac B HEnEIMIO).



COJAEP)KAHUE OBYYEHUA
9 KJIACC

[IpencraBieHre JaHHBIX B BUJE TAOJUI, AUarpamm, rpaduKoB, HHTEPIPETALUS JTaHHBIX.
UreHue U mocTpoeHue Tadull, AuarpaMm, rpauKoB M0 peabHbIM IaHHBIM.

[TepectanoBku u ¢aktopuan. CouetaHus W 4uciao coderanuil. TpeyronpHuk Ilackais.
Pemmenue 3aa4 ¢ ucnosib30BaHeM KOMOMHATOPUKH.

['eomeTpuueckast BepossTHOCTh. CiydallHbIM BBIOOp TOYKU M3 (UIYphl Ha IJIOCKOCTH, U3
OTpe3Ka U U3 JIyr'd OKPY>KHOCTH.

HcneiTanue. Yenex u Heynava. Cepust UCIIBITAaHUN J10 iepBoro ycnexa. Cepust MCTIbITaHUM
Bepnymnnu. BepositHocTH cOObITHIA B cCepuM UCTIBITaHUH bepHym.

CrnyualiHas BeNMYMHA W paclpelelieHue BeposiTHocTed. MaremaThueckoe OXHJaHue U
auctiepcusi. [IpuMepsl MaTeMaTH4EeCKOro 0XXHAAHMS KAaK TEOPETUYECKOrO0 CPEJHEro 3HAYeHUs
BEJIMYMHBI. MaTeMaTuyeckoe OXKuAaHUue U JUCIEPCHS CIy4YaliHON BEIMYHMHBI «YUCIIO YCIIEXOB B
cepuu UcnblTaHui bepHym.

[TonsiTue o 3akoHe OonbIINX YKcel. M3MepeHne BeposaTHOCTEH ¢ TOMOIIIbIO 4acToT. Poib 1
3HAYCHHE 3aKOHA OOJIBIIUX YKCEN B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSA INTPOI'PAMMBI YUYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBILIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS IMPOrpamMMmbl yuyeOHOro kypca «BeposTHOCTH U
CTaTHCTUKA» XapaKTePU3yIOTCS:

1) nampuomuueckoe eocnumanue:

®[IPOSIBJICHHEM HHTEpeca K TMPOLUIOMY M HACTOSAIIEMY POCCHICKOM MaTeMaTuKH,
[EHHOCTHBIM OTHOILIIGHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) epadxcoanckoe u 0yX08HO-HPABCMEEHHOE 60CNUMAHUE:

®FOTOBHOCTBIO K BBINMOJHEHUIO OO0S3aHHOCTEH Tpa)kIaHWHA W pealu3aldl ero Ipas,
NpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (DYHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCH), TOTOBHOCTBIO K
OOCYX/ICHUIO TUYECKHUX MPOOJieM, CBSI3aHHBIX C MPAKTHUYECKUM IMPHUMEHEHHEM OCTHKEHHUM
HAayKH, OCO3HAHHUEM BaKHOCTH MOPAITbHO-3TUUYECKUX NMPHHIIUIIOB B ACATEIBHOCTH YIEHOTO;

3) mpyooeoe socnumanue.

® yCTAaHOBKOW HAa aKTHUBHOE y4acTHE B PEIICHHH TMPAKTHYECKUX 3a/1a4 MaTeMaTHYEeCKOH
HAIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATUYECKOTr0 0Opa30BaHUs Ha MPOTSKEHUHU BCEH
KHU3HH JUIS YCTIEITHON MPo(ecCHOHANIBHON AEITENBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHEM MHIMBHUIYaJIbHOH TPaeKTOpUM OOpa30BaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acmemuueckoe socnumatue:

® C[IOCOOHOCTBIO K 3MOILMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTEMaTUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHH, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) yennocmu nayuno2o no3HaHus:

® OpHUEHTalMell B AESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX NpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak c]epbl YeIoBEYeCKOW MAEATeNbHOCTH, JTAanoB €€ pa3BUTUSA U
3HAUMMOCTH JIJISl Pa3BUTHUS IMBUIU3AIIMH, OBJIAJICHHEM SI3bIKOM MaTEeMAaTHKU U MaTeMaTUYeCKOU
KyJbTypOH Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJIAJACHUEM MPOCTEHITUMH HaBBIKAMHU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) ¢usuueckoe socnumanue, Qopmuposanue Kyibmypsbl 300p06bs U IMOYUOHATLHOSO
onazononyyus:

®TOTOBHOCTBIO NPUMEHATh MaTeMaTHYeCKHe 3HaHMS B HHTEpecax CBOETO 3/10POBbS,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4YeJI0BeKa;

7) aKonoeuveckoe socnumanue:



® OpUEHTALlMEH HAa MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWUU Ui pelleHus 3aaad B o0jacTtu
COXPAHHOCTH OKpY)KaloIIeW cpeibl, IJIAHUPOBAaHUS IMOCTYNKOB MU OLEHKH HMX BO3MOMHBIX
MOCNEACTBUM ISl OKPY>XKAIOUIEH cpesibl, 0CO3HAHUEM IJI00AIbHOTO XapakTepa HKOJIOTMYECKHUX
npo0JieM U myTel UX pelieHus;

8) aoanmayus Kk UBMEHAIOWUMCSL YCAO0BUAM COYUATLHOU U NPUPOOHOTU CPEObL:

® TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEONPEICIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO JAESTeIbHOCTh, B TOM YUCIIE YMEHHE YUUThCS Y OPYTHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OTIbITA APYTHX;

® He0OXOIMMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hciie (pOopMyIUpoBaTh UIEH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTaxX U SABICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

® CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
neicTBus, GOPMYIIMPOBATh M OLICHUBATH PUCKHU U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUS

basosvie nocuueckue oeticmeusi:

®BBLISIBJISITh U XapaKTEpU30BATh CYIIECTBEHHbIE IMPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MeXAy TMOHATUAMH, (OpPMYTUpOBaTH ONPEAETCHUs MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(PUKAIMK, OCHOBaHUS Ui 000OLIeHHA U
CPaBHEHHUs, KpUTEPUU ITPOBOJAUMOIO aHAIIN3a;

® BOCIIPUHMMATh, (POPMYJIUPOBATh M MPeoOpa3OBbIBaTh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00ILUe, YCIOBHBIE,

® BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTUBOPEUHS B (akTax,
JaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

® [e1laTh BBIBOJIBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTWKH, JNEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

® pa3buparh JAOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHUM (IpsIMble U OT MPOTHUBHOTIO),
IIPOBOAMTH CAMOCTOSATEIHHO HECTIOKHBIE JI0KA3aTEIbCTBA MAaTEMATUYECKUX (DaKTOB, BHICTPAUBATh
apryMeHTalll0, MPUBOJUTh NpPUMEpPbl M KOHTPHIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbIE
paccyKAeHus;

¢ BLIOMpATh croco0 pemeHus y4eOHOM 3amauu (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSITEIBLHO BBIJEIEHHBIX
KpUTEPUEB).

bazoevie uccnedosamenvckue oeticmeusi:

® [ICII0JIb30BATh BOMPOCHI KaK UCCIIEI0BATEILCKUNA HHCTPYMEHT MO3HAaHUSI, GOPMYINPOBATH
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEILHO YCTaHABIMBATh HCKOMOE U
JaHHOE, (POPMUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOKO MO3UINIO, MHEHHE;



® [IPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIH SKCIEPUMEHT,
HEOOJIBIIIOE HCCIICZIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOI;

® CaMOCTOSATEJIBHO (OPMYIHPOBATH 00OOIIEHHUS U BBIBOJBI 10 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIFOICHUS, UCCIICIOBAHMSI, OLICHUBATD JIOCTOBEPHOCTh IOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IeHMI;

® [I[POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIIBUTATh MPEINOIOKEHHS O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.

Paboma ¢ ungopmayueti:

® BBISIBJIATH HEAOCTATOUYHOCTh U M30BITOYHOCTH MH(OPMAIMH, JTAaHHBIX, HEOOXOAMMBIX IS
peIICHHS 3a]1a9H;

¢ BEIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATH W MHTEPIPETUPOBATh HH(DOPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

e BEIOMpaTh OpMY MPEICTABICHHUS WHPOPMALMU U HIUTFOCTPUPOBAThH PElIacMbIe 3aJauu
cXeMaMH, AuarpaMMaMu, HHOH TpauKoi 1 UX KOMOWHAIMSIMU;

® OIICHUBATh HAAEKHOCTh MH(POPMAIUU IO KPUTEPHUSIM, TPEAJIOKEHHBIM YUYUTEICM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KommyHnukamuenvie ynugepcanvhvie yueoHvle 0eticmeus:

® BOCIIPUHUMATH ¥ (DOPMYJIUPOBATh CYKICHUS B COOTBETCTBHH C YCJIOBUSIMH H IEISIMHU
oOIIeHusI, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, aBaTh IMOSICHEHUS 110 XO/1y PEIICHHUS 3a/1a491, KOMMEHTHPOBATh OJTYYCHHBIN pE3yIbTaT;

®B Xx0J/i¢ 00CYXK/ICHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBI, IPOOJIEMBI,
pelraeMoil 3ajauM, BBICKa3bIBaTh WJIEH, HAlleJICHHbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh Pa3IM4KMe U CXOICTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

® [IPEJICTABIATh PE3Yy/IbTaThl PEILICHUs 3aJayM, HKCIEPUMEHTA, UCCIEJI0BaHMs, MPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aja4 NMPE3eHTALUU U OCOOCHHOCTEN
ayJIUTOPUH;

® IOHUMAaTh U UCTOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIWBUIYaJIbHOU pabOTHl MpU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

® [[PUHUMATh 11€Jb COBMECTHOW IEsATEIbHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOMN
paboThl, pacripesieNnaTh BUIbl paboT, JOrOBapUBaThCs, 00CYKAATh MPOLECC U Pe3yIbTaT padoThI,
0000111aTh MHEHUS HECKOILKUX TIOIEI;

® y4acCTBOBATh B I'PYMIOBBIX (popMax paboTel (0OCYKaeHHS, OOMEH MHEHUSMU, MO3TOBbIE
IITYpMBl M JPYTUE), BBINOJHATH CBOIO YacThb PabOThl M KOOPAMHHMPOBATH CBOM JEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBATh KAayeCTBO CBOETO BKJIaga B OOLIMIM MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA

C(lMOOpZClHMS‘aI/;M}l.'



® CaMOCTOSITEIPHO COCTABJISATH TIJIaH, AITOPUTM PEIIeHUs 3a/1a4H (WJIH €T0 YacTh), BRLIOUPATh
crocod pemieHuss € Y4€TOM HMEIOIIMXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ yu€TOM HOBOM MH(OpMAIUH.

CamoxkoHmponb, SMOYUOHANbHBIN UHMEILIEKN.:

®BJIAZIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLlecca W pe3ylibTaTra peHIeHUs
MaTeMaTHYeCKOH 3aauu;

® IPEJIBUJICTh TPYAHOCTHU, KOTOpPHIE MOT'YT BO3HUKHYTH MpPH PEHICHUH 3a7aud, BHOCUTH
KOPPEKTHUBBI B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOATEIbCTB, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJIbTaTa ACSITEIBbHOCTH IOCTABICHHOM LIETU U YCIOBUAM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WJIM HEJJOCTUKEHHUS LEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHmy oOyuenus B 9 kjacce OOydYarOIIMICS TMOJTYYUT CIEAYIOIINE MPEAMETHBIC
pe3yJIbTaThl:

W3Bnexats U mpeodpa3oBbIBaTh HHPOPMALIUIO, IPEICTABICHHYIO B PA3IMYHBIX UCTOYHUKAX
B BUJE TaOiul, auarpamMm, rpaukoB, MPEACTaBIATh JaHHbIE B BUAE TaONUIl, IUarpamw,
rpaguKoB.

Pemarp 3amaun opraHM30BaHHBIM MEPeOOPOM BAPUAHTOB, a TAKXKE C HMCIOJIH30BAHUEM
KOMOHMHATOPHBIX MTPABUII U METOOB.

Hcnonb30BaTh ONMMCATENbHBIE XapaKTEPUCTUKU JJII MAaCCUBOB UMCJIOBBIX JIaHHBIX, B TOM
YHClle CPETHUE 3HAUECHUS U MEPbI pacCEeBaHUS.

HaxoauThs 4acToThl 3HAaU€HUN U YAaCTOTHI COOBITHS, B TOM YHCJE MOJIb3YSICh PE3yJbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOTIOCHUM.

HaxoauTh BeposITHOCTH cly4ailHBIX COOBITHI B M3Y4YEHHBIX OIbITaX, B TOM YHUCJIE B ONBITAX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUAX UCIBITAHUHN J0 NEPBOTO yclexa, B
cepusixX UCHbITaHUN bepHyIn.

MMeTh npeacTaBlIeHUE O CIIy4aliHON BEIMUUHE U O PACIPEIEIICHUH BEPOSITHOCTEM.

HmeTts mpencTaBieHUe O 3aKOHE OOJBIIMX YUCENl KaK O MPOSIBIEHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

KoaunuecTBO 4acoB

Ne JaekTpoHHbIe (HU(pPOBbHIE)
HaumeHoBaHue pa3/ieJioB U TEM NMPOrPaMMbI Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypPChl
padoTshI padoTshI
1  TloBropeHnue Kypca 8 kiacca 4 https://m.eds00.ru/F1SB2Q6TK
2 | DieMeHTbl KOMOMHATOPUKU 4 1 https://m.edsoo.ru/OTVIFYMO08
3  T'eomerpuueckas BEPOSTHOCTb 4 https://m.edsoo.ru/JRA02MMJ7
4 Ucubrranus beprymin 6 1 https://m.edsoo.ru/PVPMDGFCN
5 | Cayuaiinas BenmuuuHa 6 https://m.edsoo.ru/PC35FWECN
6 | OO0oOIIeHrne, KOHTPOJIb 10 1 https://m.edsoo.ru/BBFTYCMQOQ
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 1 2



https://m.edsoo.ru/F1SB2Q6TK
https://m.edsoo.ru/OTVIFYM08
https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/BBFTYCMQ0

INOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
No KouaunuyecTBO yacoB JlaTra 9A Jara 9b Jara 9B JIeKTPOHHBIC MHPPOBEIE
/i Tema ypoka Bcero Komrpoas — Tlpakruriec miad  ¢akr wian @ dakr maaH = ¢akr o0pa3soBaTe/IbHbIE PeCypChbl
Hble padoThl = Kue padoThl

1 TIlpexncraBieHue JaHHBIX 1 03.09 04.09 01.09 https://m.edso0.ru/Q947AEIUO

p Omicarerbias 1 10.09 11.09 08.09 https://m.edso0.ru/Q4B57ESOZ
CTaTUCTHKA

g Omepaui i 1 17.09 18.09 15.09 https://m.eds00.ru/Z5QESNCEP
COOBITHAMH

4 | He3aBUCUMOCTH COOBITHIA 1 24.09 25.09 22.09 https://m.edso0.ru/IXWO0P3B8X

5  Kowoumaropioe 1 01.10 02.10 29.09 https://m.eds00.ru/JHMA41LVOS
IPABUIIO YMHOKEHUS
[IepecranoBku.

6  ®axropuan. Covyeranus 1 08.10 09.10 06.10 https://m.edsoo.ru/WHVL7QVEF
Y YHUCJIO COUETaHUM

7 | Tpeyronpuuk Ilackamns 1 15.10 16.10 13.10 https://m.edsoo.ru/GJCER7TYH
[IpakTuueckas pabora
"Beruancnenue
BEPOSITHOCTEM C

8  mcmoip30BaHHEM 1 1 22.10 23.10 20.10 https://m.edsoo.ru/AAFG7UT95
KOMOHHATOPHBIX
(GYHKIHI JIEKTPOHHBIX
Tabaurn"
I'eomerpuueckas

g  DEPOATHOCTE. 1 05.11 06.11 10.11 https://m.eds00.ru/6AZ5BG32Y
CryuaitHblii BBIOOD
TOYKHU U3 PUTYPHI HA



https://m.edsoo.ru/Q947AEIU0
https://m.edsoo.ru/Q4B57ES0Z
https://m.edsoo.ru/Z5QE5NCFP
https://m.edsoo.ru/1XW0P3B8X
https://m.edsoo.ru/JHM41LV0S
https://m.edsoo.ru/WHVL7QVEF
https://m.edsoo.ru/GJCER7TYH
https://m.edsoo.ru/AAFG7UT95
https://m.edsoo.ru/6AZ5BG32Y

TUTOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPY>KHOCTH

10

I'eomerpuueckas
BEPOSTHOCTb.
Crnyyaiinelii BEIOOp
TOYKHU U3 PUTYpHI HA
IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

12.11

13.11

17.11

https://m.edsoo.ru/PPDIXX8L7

11

I'eomerpuueckas
BEPOSITHOCTb.
Crnyvaiinslii BEIOOp
TOUYKH U3 (PUTYpHI HA
IJIOCKOCTH, U3 OTpE3Ka,
U3 IyTU OKPY>KHOCTHU

19.11

20.11

2411

https://m.edsoo.ru/4AMRUNOQ0S97

12

13

I'eomerpuueckas
BEPOSITHOCTD.
Crnyyaiinelii BBIOOp
TOYKHU U3 GUTYpHI HA
IUIOCKOCTH, U3 OTpEe3Ka,
U3 IYTU OKPYXHOCTH

HcnbiTanue. Ycnex u
Heynada. Cepus
UCIBITAaHUH J10 IEPBOTO
ycrexa

26.11

03.12

27.11

04.12

01.12

08.12

https://m.edsoo.ru/AGLCRU6DJ

https://m.edsoo0.ru/8OV1IMEH5R

14

UcneiTranme. Yeex n
Heynaya. Cepust
UCIIBITAaHUH 10 IEPBOTO
ycnexa

10.12

11.12

15.12

https://m.edsoo.ru/HY X7MOR3W



https://m.edsoo.ru/PPDIXX8L7
https://m.edsoo.ru/4MRUN0S97
https://m.edsoo.ru/AGLCRU6DJ
https://m.edsoo.ru/8OV1MEH5R
https://m.edsoo.ru/HYX7MOR3W

15

HcneiTanue. Ycnex u
Heynava. Cepust
UCIIBITaHUH 10 IEPBOTO
ycnexa

17.12

18.12

22.12

https://m.edsoo.ru/ XUASD75FY

16

Hcnsitanusa beprymm.
BepositHOCTH COOBITH B
CEpUHU UCIIBITAHUI
bepnynnu

24.12

25.12

29.12

https://m.edsoo.ru/CY MRV A42W

17

Hcnsitannsa beprymm.
BepositHOCTH COOBITHI B
CepUH UCIIBITAHUN
bepnynnu

14.01

15.01

12.01

https://m.edsoo.ru/4P3N8JB15

18

19

20

[IpakTuyeckas padora
"Ucnpitanus bepnymim"

Cny4aiiHas BeIM4YMHA U
pacpeneneHue
BEPOSATHOCTEU
Maremarnueckoe
0’KMJIaHHUE U TUCIIEPCUS
CIIy4yallHO! BEIUYMHBI

21.01

28.01

04.02

22.01

29.01

05.02

19.01

26.01

02.02

https://m.edso00.ru/190PK3F1Y

https://m.edso0.ru/0OG4UJZH68

https://m.edso0.ru/565PLHG90

21

22

[Tpumepsrr
MaTeMaTH4eCKOro
0’KMJIaHMS KaK
TEOPETUYECKOIO
CPEIHETO 3HAYEeHUs
BEIINYUHBI

TlousTie o 3akoHe
OOJIBILINX YUCEN

11.02

18.02

12.02

19.02

09.02

16.09

https://m.edsoo.ru/DO6HCR46S

https://m.edso00.ru/DOO6YSTLB



https://m.edsoo.ru/XUASD75FY
https://m.edsoo.ru/CYMRVA42W
https://m.edsoo.ru/4P3N8JB15
https://m.edsoo.ru/19OPK3F1Y
https://m.edsoo.ru/OG4UJZH68
https://m.edsoo.ru/565PLHG9O
https://m.edsoo.ru/DO6HCR46S
https://m.edsoo.ru/DOO6YSTLB

23

H3smepenue
BEPOSATHOCTEH C
MOMOIIBIO YaCTOT

25.02

26.02

02.03

https://m.edso0.ru/GL55Z7UT2

24

25

26

27

28

29

[IpumeHeHue 3akoHa
OOJIBIIIMX YHCEIT

O06001enue,

CHCTEeMaTH3alus 3HaHUH.

IIpencraBnenue qaHHBIX

O0001enue,

CUCTCMAaTHU3al Ui 3HAHHUM.

OnucarenpHas
CTaTHUCTHUKA

O06o06micHue,

CHCTEeMAaTHU3alus 3HAaHUH.
Hpe,I[CTaBJ'IeHI/IC JaHHBIX.

OnucarenpHas
CTaTUCTHUKA

O0001enue,

CHCTEeMAaTHU3allus 3HAaHUH.

BeposiTHOCTB
CJIy4aitHOrO COOBITHS

O6o006111EHNE,

CHCTeMaTHU3allus 3HaHUH.

Crnyyvaiinble BETUYUHBI U
pacnpeneneHus

04.03

11.03

18.03

25.03

08.04

15.04

05.03

12.03

19.03

26.03

09.04

16.04

09.03

16.03

23.03

06.04

13.04

20.04

https://m.edso0.ru/24VNG3P7W

https://m.edsoo0.ru/6WOF2YHCJ

https://m.edso0.ru/C2M2RAS2E

https://m.edso0.ru/82BZREY 18

https://m.edso0.ru/8SOKEW1RB

https://m.edso0.ru/ONNZKNTC3

30

O6o0611IEHNE,

cCUCTeMAaTHU3alus 3HAHUN.

DNEeMEHTHI
KOMOWHATOPUKH

22.04

23.04

27.04

https://m.edsoo.ru/5940HH585



https://m.edsoo.ru/GL55Z7UT2
https://m.edsoo.ru/24VNG3P7W
https://m.edsoo.ru/6WOF2YHCJ
https://m.edsoo.ru/C2M2RAS2E
https://m.edsoo.ru/82BZREYI8
https://m.edsoo.ru/8S0KEW1RB
https://m.edsoo.ru/0NNZKNTC3
https://m.edsoo.ru/5940HH585

31

Hrorosast KOHTpoJIbHASA
paborta

29.04

30.04

04.05

https://m.edsoo.ru/F2L1AQ705

32

O0001menue,
cHUcTeMaTu3alurs 3HaHH.
BepositHOCTB
CIIy9aifHOTO COOBITHSI.
DJIEeMEHTBI
KOMOWHATOPHKHU

06.05

07.05

11.05

https://m.edsoo.ru/K20A3L023

33

O0001menue,
cHucTeMaTu3alurs 3HaHH.
DIIeMEHTHI
KOMOWHATOPHKH.
CiyuaiiHble BEJIMYHHBI U
pacnpeaeneHus

13.05

14.05

18.05

https://m.edso00.ru/QY010WK?9J

34

O6o0611IEHNE,
CUCTeMaTH3alus 3HaAaHUU

20.05

21.05

25.05

https://m.edsoo.ru/EMULIQOEWN

OBLIEE KOJIMYECTBO

YACOB 11O NTIPOT'PAMME

34



https://m.edsoo.ru/F2L1AQ7O5
https://m.edsoo.ru/K2QA3L023
https://m.edsoo.ru/QY01QWK9J
https://m.edsoo.ru/EMU1IQEWN

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

9 KUIACC
Kon N .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30oBaTe/IbHOMI
fpOBEPHEMOTO NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
N3Bnekars u mpeoOpa3oBeIBaTh WH(HOPMAIINIO, IPEICTABICHHYIO B PA3JIUYHBIX MCTOYHUKAX B
5.1 BUJe TaONMI, Iuarpamm, rpauKoB, MPEACTABIATH JTaHHBIC B BUIC TAONHII, JUArpam,
rpauKoB
5.9 Pemarp 3amaum OpraHu3OBaHHBIM IEepeOOpPOM BapHAHTOB, a TaKXKE C HCIOIb30BAaHHEM
' KOMOMHATOPHBIX MPaBUI U METOJIOB
5.3 Hcnonbs3oBath onucaTenbHbIe XapaKTEPUCTUKHU JJIs1 MACCUBOB YHUCIOBBIX JAHHBIX, B TOM UHCIIE
' CpellHHE 3HAYECHUS U MEPHI pACCEUBAHUs
5.4 Haxoauth 4acToThl 3HAYEHUN W YaCTOTHI COOBITHS, B TOM YHCIIE IMOJb3YSACh pe3ybTaTaMu
' MPOBEACHHBIX U3MEPEHUI U HAOIIOICHUH
HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUN B M3YUYEHHBIX OIBITaX, B TOM YHUCIE B OMBITAX C
5.5 PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSAX HCIBITAHUIA IO MIEPBOTO ycIiexa, B
cepusix ucnblTaHui bepHyiun
5.6 Nmets npeacraBiaeHue o caydyaiiHON BEJIMYMHE U O PaclpeieICHUN BEpOSITHOCTEN
57 Nmetp mpencraBieHre O 3aKOHE OOJBIIUX YHCENI KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
' CIIy4aiiHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIKX YKCEN B IPUPOAE U OOIIECTBE

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 BeposiTHOCTB U cTaTHCTHKA

51 [IpencraBnenne naHHBIX B BHUAE TaOJMIl, AUarpamm, rpauKoB, HMHTEpHpeTanus AaHHBIX. UTeHue u

MMOCTPOEHUE TAOJIHII, TUarpaMm, rPa@UKOB MO PeAIbHBIM JaHHBIM

5.2  IlepecraHOBKH U (aKTOpHAI

5.3 | CoueraHus ¥ YKUCIIO COYETAHUM

5.4  Tpeyronpuuk Ilackamns. Pemenne 3a1a4 ¢ UCIOIb30BaHHEM KOMOMHATOPUKHI

55 I'eomeTpuueckas BeposTHOCTh. CiydaiiHbIi BEIOOP TOUKHU U3 (PUTYPHI HA TUIOCKOCTH, U3 OTPE3Ka U U3 IyTU
' OKPY/KHOCTH

5.6 Hcnwitanue. Ycnex u Heynada. Cepus UCIIBITAHUH JIO TIEPBOTO ycIexa

5.7 | Cepus ucnsitanuii bepaynnu. BeposTHOCTH COOBITHI B cepun UCTIbITaHUN bepHym

5.8  Crnyuaiinas BeIMYWHA M pacTpe/ielieHUEe BEPOSTHOCTEH

5.9 MaremaTuueckoe oxuaaHue U aucrepcus. [IpuMepsl MaTeMaTHYECKOro 0KUIaHUS KaK TEOPETUUECKOTO
' CPEAHErO 3HAYCHHMS BEJINYNHBI

5.10 MaremaTuyeckoe OXUJaHUE W JUCIEPCHS CIIyYaWHOW BEJIIMYMHBI «YHUCIIO YCIEXOB B CEPUU HCIBITAHUU

bepnymim»




5.11

[Tonatue o 3akoHe OospmMX yucen. M3MepeHne BEpOSITHOCTEH C MOMOIIBI0 4acToT. Ponb u 3HaueHue

3aKO0Ha OOJBIINX YHCEN B IIpUupoac u O6H.[€CTB€

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHHUS K MPeIMETHBIM Pe3y/JbTATaM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 00111ero 00pa3oBanus Ha ocHoBe PT'OC

YMeHue onepupoBaTh MOHATUSIMHU: MHOXKECTBO, ITOJIMHOKECTBO, ONIEPALIMH HAJl MHOXKECTBAMU;
YMEHHE ONepUpOBaTh MOHATUSIMH: rpad, CBA3HBIN rpad, IepeBO, LUKI, TPUMEHATh UX IpU
peIlIeHnH 3a/1a4; YMEHUE UCII0JIb30BaTh TpadudecKoe MPEeICTaBICHNE MHOKECTB TSI OTTMCAHUS
peasbHBIX MPOIIECCOB U SBIICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB

YMmenue OIICpHUPOBATH NOHATUAMM: OIIPCACIICHHUEC, aKCUOMA, TCOPEMA, TOKA3ATCIIbCTBO, YMCHHC
pacnio3dHaBaTb UCTHUHHBIC W JIOKHBIC BbICKA3bIBAHUA, IIPUBOJUTDL IIPUMEPBI U KOHTPIIPHUMCPHI,
CTPOUTDH BBICKA3BIBAHUSA U OTPULIAHUA BBICKA3bIBaHUU

YMeHue oIepupoBaTh IOHATHUAMHU: HATYPAJIbHOE YHUCIO, IPOCTOE U COCTABHOE YHCIIO,
JIEIMMOCTh HATypaJbHBIX YHCEJ, IPU3HAKM JACIMMOCTH, LEJIO0E€ YHCIO0, MOIYJb YHCIA,
OOBIKHOBEHHasl JpoOb U JecsTUYHAas 1poOb, CTAHJAPTHBIN BUJ YMCIA, PALMOHATIBHOE YHUCIIO,
UpPpaMOHAIFHOE YUCII0, apU(PMETHIECKHIA KBaAPATHBII KOPEHb; YMEHUE BBITIOIHSTD ICHCTBHS
C YMCIIaMH, CPaBHUBATb M YIOPSJAOYMBATH YMCJIA, MPEACTABIATh YUCIIA HA KOOPAMHATHON
IIPSIMOM, OKPYTJIATh YMCJAa; YMEHHE JIeJaTh IPUKUJKY U OLICHKY pe3yJIbTaTa BEIYMCICHAN

YMeHue onepupoBaThb MOHATUSMHU: CTENEHb C ILEJIbIM IOKa3zaTeleM, apupMeTHYECKHUi
KBaJIpaTHbI KOPEHb, MHOTOWIEH, ajre0Opanydeckasi 1po0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM
HATypaJbHON CTemneHu OoJbllle €AMHHUIBI;, YMEHHME BBIIOJIHATH pacué€Thl Mo (opmysam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
pasyiokeHHue MHOrO4JIeHa Ha MHOXKHUTEIH, B TOM YHCIIE C UCIOJIb30BaHUuEM (HOpMYI Pa3HOCTH
KBaJIpaToOB U KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHIAMH: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOM NMEPEMEHHOM,
YHCJIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHE PEILATh JIMHEHHBIE U KBAJPAaTHbIE
yYpaBHEHHUS, APOOHO-pallMOHAJIbHBIE YpaBHEHHS C OJHOM IEPEeMEHHOM, CHCTEMBbI JBYX
JUHEWHBIX YpaBHEHMH, JIMHEWHble HEpaBEeHCTBA M UX CHCTEMbl, KBaJpaTHble U JPOOHO-
panroOHaIbHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 PYTUX
IPEAMETOB M IPAKTUYECKHMX 3a1a4d; YMEHHE MWCIIOJIb30BaTh KOOPAMHATHYIO IPAMYIO H
KOOPJIMHATHYIO IJIOCKOCTb JUI H300pa’keHMsl pellieHUi ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIHUA, TpapuK GYHKINHU, HYIN ()YHKLIUHU, TPOMEKYTKH
3HAKOIIOCTOAHCTBA, ITPOMEKYTKH BO3pPACTaAHUA, y6I>IBaHI/I${, HauOoJIbIlleE W HaWMEHBIIIEE
3HaYeHHUs (PYHKUUHU; YMEHHE ONEpUpOBaTh MOHATHAMM: TpsAMas MPONOPLHOHAIBLHOCTD,
JIUHeNHass (QYHKUMs, KBaJpaTU4Has (QYHKIMs, oOpaTHas MPONOPLHUOHAIBHOCTH, Mapaboina,
runep0osia; yMeHue CTpouTh rpaduku (yHKUUH, UCHOIB30BATh TpaduKu A OnpeaeIeHUs
CBOICTB MPOIIECCOB U 3aBUCUMOCTEH, JJI pPelIeHus 3a1ad U3 IpYrux y4yeOHBIX MpPEAMETOB U
peasbHOM JKU3HU; YMEHHE BbIpakaTh (JOPMYJIaMHU 3aBUCHMOCTH MEXY BEIUYMHAMU

YMeHue ornepupoBaTh MOHITHSIMU: IMOCIEA0BATEILHOCTD, apudMeTHUIECKasi 1 TEOMETPUIECKast
MPOTPECCUH; YMEHHE HCIONB30BaTh CBOICTBA MOCIEIOBATENLHOCTEH, (HOPMYNIBI CyMMBI U
001Iero wieHa Mpu pelIeHUuH 3a7ad, B TOM YWCIEe 3a7a4 W3 JIPYTruX YYeOHBIX MPEIMETOB U
peabHON JKU3HU

YMeHue pemath 3a7a49i pa3HbIX TUITIOB (B TOM YHCJIE HA MPOIEHTHI, TOJIM M YaCTH, IBIKCHHE,
paboTy, IeHy TOBapOB U CTOMMOCTD MOKYIIOK U YCIIYT, HAJIOTH, 331a4d U3 00JIACTH YIIPaBIICHUS
JUYHBIMH U CEeMEeWHbIMH (HUHAHCAMU); YMEHHE COCTABJIATH BBIPAXKEHUS, YpaBHEHUS,




HEPaBEHCTBA U CUCTEMBI 110 YCIIOBHIO 3a7a4M, UCCIIEA0BAThH [TOYYEHHOE PELICHUE U OLICHUBATh
IPaBIONI0I00HOCTh MOJTYYEHHBIX PE3yIbTaTOB

YMeHue ornepupoBaTh MOHATHSMH: (UTYypa, TOUKa, OTPE30K, MpsAMas, Jyd, JIOMaHas, yrod,
MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIH UM PaBHOCTOPOHHUH TPEYrOJIbHUKH,
NPSIMOYTOJIBHBI  TPEYroJbHUK, MeIuaHa, OHCCeKTpuca M  BbICOTA TPEYroJbHUKA,
YeTBIPEXYTONbHUK, MapajuieiorpaMM, pomO, TPSAMOYroJbHUK, KBajapar, Tpamlelus;
OKPYXHOCTb, KPYI, KacaTellbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMH (UTYpaMU; YMEHHUE
pelmaTre 3aJayd, B TOM 4YHCJIE€ U3 IOBCEIHEBHOH *U3HU, Ha HAaXOXKIEHHE NeOMETPUUYECKHX
BEJIMYMH C MPUMEHEHUEM H3yYEHHBIX CBOUCTB (hUTyp u (pakToB
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YMeHue omnepupoBaTh IOHATHUSMHU: PABEHCTBO (UIyp, paBEHCTBO TPEYroJbHHUKOB;
NapaJyIeIbHOCTh U NEPHEHANKYJIPHOCTh MPSAMBIX, YTOJI MEXKIY MPSMBIMU, NEPIEHIUKYJIISP,
HaAKJIOHHAA, MPOEKLUs, ToA00He GUryp, mogoOHbIe TPEYrOIbHUKHA, CHMMETPHSI OTHOCUTEIHEHO
TOYKM M TpPSIMOH; yMEHHE paclio3HaBaTh pPaBEHCTBO, CHMMETPHUIO U Mojaodue ¢uryp,
[apaJuIeJIbHOCTD U NEPIEHIUKYISIPHOCTh NPSIMBIX B OKPY’KAIOLIEM MHpE
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YMeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHUE, YTOJI (BETUYHMHA YTJIa, CHHYC M KOCUHYC
yria TpEyrojbHUKA), TUIONIAh; YMECHHE OIICHHBATH pa3Mepbl NPEIMETOB H OOBEKTOB B
OKpPYKaroIlleM MUPE; YMEHHE IPUMEHSITh (DOPMYIIbI IEpUMETPa U ILIOMIAIN MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U IUIOIIAIA Kpyra, 00beMa MPsSMOYTOJIbHOTO NapaljiesieuIe/1a; YMEHNe
NPUMEHSTh MPU3HAKK PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJbHHKA,
teopemy [Iudaropa, TpUroHOMETPUIECKIE COOTHOIIICHUS VISl BEIYUCIICHUS JUTHH, PACCTOSTHHM,
Iomanaeu
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Ymenne nzo0paxkaTh MIOCKHE (UTYPHl U UX KOMOWHAIMH, IPOCTPAHCTBEHHBIE (QUTYpPHI OT
PYKH, C IIOMOLIBIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY HIIU
CHMBOJIbHOMY OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATUAMU: IPSIMOYIOIbHASA CUCTEMA KOOPAUHAT; KOOPAUHATHI TOUKH,
BEKTOP, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOPA Ha YHUCIIO, CKaISPHOE IPOU3BEICHUE
BEKTOpPOB; YMEHHUE HCIIOJIb30BaTh BEKTOPbI MU KOOPAMHATHI I INPEACTaBICHUSA HAHHBIX U
pelieHus 3a/1a4, B TOM YUCJIE U3 IPYTUX YYEOHBIX IPEIMETOB U pPEaIbHOM JKU3HU
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YMeHue onepupoBath MOHATHSAMU: CTOIOMKOBBIE U KPYTOBBIE AMAarpaMMBbl, TAOIUIIbI, CpeHee
apudmeTnyeckoe, MeinaHa, Hauboblllee U HAMMEHbBIIIee 3HAaUEeHU s, pa3Max YrCI0OBOro Habopa;
YMEHHE U3BJIEKaTh, UHTEPIIPETUPOBATH U TPEOOPa30BhIBATh HH(POPMAIIHIO, TPEICTABICHHYIO B
Ta0NMIaX U HA AMarpaMMax, OTPaKaroIIyI0 CBOMCTBA M XapaKTEPUCTUKH PEATbHBIX TIPOIIECCOB
Y SIBJICHUI; YMEHHUE PACIIO3HABATh N3MEHUMBBIE BEJIMUYMHBI B OKPYXKAIOIIEM MUPE
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YMeHue onepupoBaTh TMOHATHAMM: CIOy4YalHbIM  ONBIT  (CiydyallHBIH  HKCHEPUMEHT),
AJIEMEHTapHOE COOBITHE (AJIEMEHTAapHBIM HMCXO0J) CIy4yallHOro OIbITa, Ciy4ailHoe coObITHE,
BEPOATHOCTb COOBITHS; YMEHHE HAXOJUTh BEPOSTHOCTU CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMH  BJIEMEHTAPHBIMM  COOBITHSIMM; YMEHHE pellaTh 3aJaud  METOJIOM
OpPraHU30BaHHOIO Mepedopa M € UCIOJIb30BAHUEM IpaBUila YMHOXKEHUS, YMEHUE OLIEHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHI M SIBIEHUH, TOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHI B OKpYXKaloLEeM MHUPE W B KU3HU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCEN M €ro POJIbiI0 B MaCCOBBIX
SIBJICHUSX
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YMeHnue BoIOUpaTh NOAXOASAIINN U3yUEHHBINH METOT JUIsl pelIeH s 3a7a4u, IPUBOIUTH TPUMEPHI
MaTEMaTU4YECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB
MaTE€MaTUKH B MCKYCCTBE, ONUCHIBATh OTACIIBHBIE BBIJAIOIINECS PE3YJIbTaThl, MOJyYCHHBIE B
XOJI€ pPa3BUTHs MATEMATUKU KaK HAYKH, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX
ABTOPOB B OT€YECTBEHHON U BCEMHPHON UCTOPUU

MNEPEYEHbB DJIEMEHTOB COAEPXXAHWUS, ITIPOBEPAEMBIX HA OI' 11O
MATEMATHUKE




Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1 Yucna v BIYKCICHUS
1.1 | HarypaubHsle 1 nenble yncia. [Ipu3Haky JeIMMOCTH LEIbIX YHCE
1.2 | OGBIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOLEHTHI, 0ECKOHEYHBIE NEPUOTUIECKUE IPOOH
1.3 | PaunonanbHble yncaa. ApudmMerndeckue onepanum ¢ paluoHalIbHBIMU YUCIAMU
1.4 | JleiictBuTenbHBIC Yncaa. Apu(pMETHUECKUE ONIEpaAIMH C ICHCTBUTEIBHBIMHA YHCIAMU
1.5 | IlpubnmxEHHbIC BBIYUCICHNUS, IPABIIIA OKPYTJICHUS, IPUKHUIKA U OIEHKA Pe3yJIbTaTa BHIYMCICHUN
2 AnrebpanyecKkue BhIpaXeHUs
2.1 BykBeHHbIE BbIpaKeHMsI (BBIPAXKEHUS C IEPEMEHHBIMU )
2.2 | Crenens ¢ nenbM nokasareneM. CTeneHb ¢ palMoHalIbHbIM N0Ka3aTesneM. CBONWCTBA CTENEHU
2.3 | MHorouieHsl
2.4 | AnreOpandeckas 1po0b
o5 ApI/IQ)MeTI/quCKI/Iﬁ KOpEHb HaTypajdbHOW cTeneHu. JleWcTBuUs ¢ apuPMETHYECKUMH KOPHSIMH
HATYpaJIbHOH CTETICHN
3 VYpaBHEHMsI 1 HEpaBEHCTBA
3.1 Ienble u 1poOHO-panoHaNbHbIE YpaBHEHHs. CUCTEMBI M COBOKYITHOCTH YPaBHEHHM
3.2 | Lenble u JpoOHO-panioHaIbHble HepaBeHCTBA. CHCTEMBbl U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
41 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs [TOCIIEI0BATEILHOCTEN
4.2 Apudmernueckast 1 reoMmeTpuueckas nporpeccuu. @opmyina ciI0XKHbIX IPOIIEHTOB
5 DYHKIIH
Oyukuus, crnocodbl 3amanus (Gysxnun. ['padux QyHkmum. OOmacTb onpeneneHuss ¥ MHOXKECTBO
51 3HayeHu ¢ynxuuu. Hynun ¢ynkuuu. [IpomexxyTku 3HaKomnocTossHCTBA. [IpoMexyTKH MOHOTOHHOCTH
¢ynkumu. MakcuMyMbl 1 MEHUMYMBI yHKInuU. Hanbomnpinee M HauMeHbIIee 3Ha4eHnEe (QYHKIMMA Ha
IPOMEXKYTKE
6 KoopanHatsl Ha IpsIMON U IIJIOCKOCTH
6.1 | KoopauHatHas npsimast
6.2 | JlekapTOBBI KOOPIWHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 | 'eomerpuyeckue GUrypbl 1 UX CBOWCTBA
7.2 | TpeyronbHUK
7.3 | MHOrOyroJibHuKu
7.4 OKpY’>KHOCTb U KpyT
7.5 | VI3mepeHue reoMeTpUueCcKUX BEJTUUNH
7.6 | BekTopsl Ha TUIOCKOCTH
8 BeposTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 | BepossTHOCTP
8.3 | KomOunaropuka
8.4 | MHOxecTBa
8.5 | I'padsr

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIEI 17151 VUEHUKA
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2 gactsax/ U.P.Beicoukwuii, U.B. Slmenko; nox pen.M.B.Amenko. — Mocksa: [IpocBemenue
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