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IMNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTAaTUCTHKA MPUOOPETAIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMy 4esloBeKy. Bo3pacraer umcio
npodeccuil, mpu OBJIAJCHUH KOTOPHIMU TpeOyeTcs xopolas 6a3oBasi MOATOTOBKA
B 00JacTu BEpPOATHOCTHM U CTATUCTHUKW, Takas TMOATOTOBKA BaKHA IS
IIPOJOJKEHUS 00pa30BaHUs U IJIs1 yCIEIHON NpOo(heCCHOHATBHON Kapbephl.

Kaxx1p1i1 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JIIs1 0OOCHOBAHHOI'O NMPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOyuarouxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOYAIOUIYIO B C€0s1 B KaUECTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE BOCIPUHUMAThb U KPUTUYECKU
aHAIIM3UPOBATh HHPOPMAITUIO, IPEICTABICHHYIO B PAa3UYHBIX (popMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pealbHBIX TMPOIECCOB U 3aBUCHMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOopa, aHaiu3a u
IpEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuooOIaeT oOydJaromuxcss K OOIIECTBEHHBIM UWHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3allUM Tepedopa U mojacuéra yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MareMaTnueckuil GyHaaMeHT 11t GOPMHUPOBAHUS KOMIIETEHITUHN B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOSITHOCTH 00OTallaloTCsl MPEACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJaX €ro MccienoBaHusd, (GopMuUpyeTcs MOHUMAHUE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COIMATILHO 3HAYUMOMN WH(OPMAITUHU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSL.

B cooTBeTcTBMU ¢ JaHHBIMHU IIENSMU B CTPYKTYpE MPOTpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILEr0 0Opa3oBaHUs BbIIECICHbI
CIIeyIOIIKe CcojepKaTeabHO-MeToanyeckue auHun: «lIpencraBieHue naHHBIX U
onucaTeNbHass CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Copepxanue nuaun «lIpencrapieHue TaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOM Juisi (hOPMHpPOBAHHS HABBIKOB palbOThl ¢ WH(OpmManuen: oT
YTeHUs] W MHTEepHpeTauuu HHPOpMAIUHM, MPEeACTaBICHHOW B TaOiMIAX, Ha
auarpamMmax W rpadukax, A0 cOopa, TpeICTaBiICHHUS W aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHUYECKUX XapaKTePUCTUK CPEIHUX M PACCEHBAHUS.



PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH
JIaHHbIC, BBIIBUTaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (AKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYUBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYUHBI U IIPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM HW3MEHUYMBOCTH, UCCICIOBAHUE
3aKOHOMEPHOCTEH W TEHJACHUMN CTAHOBUTCS MOTHUBUPYIOIIEM OCHOBOW IS
M3YUYCHUS] TEOPUU BEPOSITHOCTEH. bosbllioe 3HAUYEHWE HMEIOT MNPaKTHYECKUE
3a/1aHUs1, B YACTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIIy4ailHOTo
coObiTusi. [lpm wu3ydyeHun yueOHOTO Kypca oOydaroliuecss 3HAKOMSTCA C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS ~ BEPOSITHOCTEM B CIIyYaWHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTaPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amauyn. B yudeOHBIN Kypc BXOJST HauyajdbHbIE MPEICTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTI€pALMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPBI TPUMEHEHUS U1l PEUICHUs 3aJad, a TaKyKe HMCIOJIb30BaHMS B JPYIHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BepoATHOCTh M CTaTHUCTHKA», B
KOTOpBIM  BxomsT pazgensl: «lIpencraBieHue JaHHBIX H ONKMcaTelbHas
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KOMOWHATOpuku», «BBenenue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHoCTh U cTaTucTukay orBoautcs 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIHII, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHbBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaJIOBEPOSITHBIX M MPAKTHYECCKU TOCTOBEPHBIX COOBITHIA B MPUPOJIC
U B oOmecTBe. MoHETa M HTpaIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (ditsiepoB mnyth). [IpeacraBienue o0 OpUEHTHPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue TaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnojiHeHue. CBOWCTBA Olepanuii
HaJ| MHOYKECTBAMM: IEPEMECTHUTENIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHMs JaHHBIX. J(Mcriepcus U CTaHIAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHocTt  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepiIMH u 4ucioMm pédep. [Ipasumio
yMHOKeHHUs. Perienne 3aiau ¢ noMolsto rpagos.

[IpoTuBomnonoxxuple coObiThs. [uarpamma Oitnepa. OObeIUHEHHE W
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. ®Dopmyna  ciokeHus
BEPOSAITHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIIBIO JIepeBa CIyYalHOTO SKCIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukos 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO COUYETaHUU. TpEeyrobHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Wcnertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMM 1O IEPBOTO ycIExa.
Cepust ucnbiTanuit bepHymm. BepostHOCTH COOBITUH B CEpPUM UCHBITAHUM
beprymm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXHMJIAaHUA  Kak
TEOPETHUYECKOr0 CPEIHEr0 3HAYCHMs BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUSl  CIyYalHOM BEJIIMYMHBl «YHUCJIO YCIEXOB B CEPUHM MCIBITAHUN
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHre BepOsSTHOCTEH C MOMOIIBIO
4yacToT. Poib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOHUIOMY W  HACTOSAIIEMY POCCUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00S13aHHOCTEN TpaXkJIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAa)XKHOCTH MAaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTHYECKHE 3HAHUS B HMHTEpPEcax CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eI0BeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATCIbHOCTh, B TOM YHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSX, B TOM UYUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JEUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXIy TOHATUAMH, (POPMYyIHPOBATH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpUHUMATH, (OpMyIHpPOBaTH M  NPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEpIUTEIIbHbIE W OTpUIATENbHBIE, €IMHUYHBbIC, YacTHBbIE U OOIIHe,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJABI C MCIOJIB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (PakToB, BBICTpPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJIUTH IO CaMOCTOATENIHLHO COCTaBJICHHOMY TIUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIOCHHS, WCCIEAOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTh HWHGOpPMAllMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMmamMu, HWHOW Tpapukod ©u uX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKIECHUSA B COOTBETCTBUU C YCIOBUSIMU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOIeMBbl, perraeMoil 3aJaun, BbICKa3bIBaTh UJECH, HAIICJICHHbIE HA TTOMCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pe3ynbTaThl  pEIICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU PEIIEHUH YYEOHBIX MAaTEMaTUYECKUX 3a]1ay;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHHoBbBIX (opmax padboTel (0OCyXkJeHHs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN ¢ Y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSACHITh NMPUYUHBI JOCTHIKCHHUS WA HEAOCTIKCHHS LEJH,
HaxOJUTh OIMMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyueHuss B 7 kJacce OOYyYarOIIMIICS TMOJMYYUT CIIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTaBIATh JaHHbIE B BHJIE TaOJNMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MAaCCHBAM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apupMETHIECKOEe, MeIuaHa, HauOoJbIllee W HAUMEHBINECEe 3HAYCHUS,
pa3max.

NMeTh mpeacTaBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha MpUMEpax IIEH,
bu3MYecKuX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyueHuss B 8 kJiacce oOyYarolmMiicsi MOJIYYUT CIIEIYIOIINUE
MpEAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUII, JUArpaMM,
rpauKoB.

OnuchiBaTh J@HHBIE C TOMOIIBIO CTATUCTUYECKUX TOKa3aTelel: CpeaHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIIOICHUIA.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JIarpaMMbl Diiiepa, YucaoBas npsmasi.

OnepupoBaTh MOHSTHUSMHU: MHOXECTBO, IOAMHOECTBO, BBITIOJIHATH
omnepalyMyd HaJ MHOXECTBAaMHU: OObBEIMHEHUE, TMEpPECCUCHHEe, JIOTIOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMM JIJI1 ONMCAHMS TIPOIIECCOB U SIBICHUM, B TOM YHCJIC MPU PEIICHUHU 3a7a4d U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xonmy oOyuenus B 9 kJjacce 0Oydaroumuiics TMOMYYUT CIETYIONTHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WH(MOpMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUarpamm, rpapukoB, MPEICTaBISATH
JaHHBIE B BUJE TaOJMI], TUarpamm, rpa)uKoB.



Pemarp 3amaum opraHu3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUS.

HaxoauTs 4acTOThl 3HaYEHUI M 4acTOTHI COOBITHS, B TOM YHCIIE IOJIb3YAChH
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAHU 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUN bepHysum.

MMeTp npencTraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
pUPOJIE U OOIIECTBE.

[IpoBepsiemblie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pazoBaTelbHON MporpamMmsl (7 Ki1acc)

Kon [IpoBepsiemble MpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
[IPOBEPSIEMOTO 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMs
pe3yibTaTa
1 Uucna v BIYUCIIEHNS

BI)IHOJ'IHSITI), CoucCTasA YCTHBIC W IMHUCBbMCHHBLIC IMPUCMBI, apI/I(l)MeTI/I'-IGCKI/IC
HCﬁCTBHﬂ C pallMOHAJIbHBIMH YU CJIaMU
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HaxoauTe 3HaueHMs] YMCIOBBIX BBIPAXKEHWH, NMPUMEHSATh pa3HOOOpa3HbIe
1.2 CrocoObl M TpPHEMbl BBIUMCIEHUS 3HAUEHHH JpPOOHBIX BBIPAXKEHUH,
coJiepKalX OOBIKHOBEHHbIE U AECATUYHBIE APOOH

[lepexoauTb oT 0HON (OPMBI 3aMCU YUCEN K APYroi (MpeoOpa3oBbIBATH

1.3 NEeCSITHUHYIO JIpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)
1.4 CpaBHMBATh U yNOPSJOYMUBATH PAllMOHATIBHBIE YKCTIA
1.5 OKpyTJISITh UnCIiIa
BBINOJHATE NPUKUIKY M OLEHKY pe3yJbTaTa BBIYUCIEHUM, OILICHKY
1.6 3HAYEHUI YMCIIOBBIX BBIPAXKEHUU. BBITOMHATH NEUCTBUS CO CTENEHAMH C

HATYpaJIbHBIMU IMOKA3aTCIISIMU

17 [IpuMEHATh TMpPHU3HAKK  JEIMMOCTH, pPAa3JIOXKEHHE Ha  MHOXHTEIHU
' HATYpaJIbHBIX YHCEI

Perrate MpakTHKO-OPHEHTHPOBAHHBIC 3a/1a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJINYVH, HPOTIOPIIMOHATBHOCTHIO BEJINYNH, IPOLIEHTAMH,
MHTEPIIPETUPOBATh PE3YJbTATHl PELICHUS 3a7ad C y4eTOM OTpaHUYCHHH,
CBSI3aHHBIX CO CBOWCTBAMH PacCMaTPHBAEMbBIX OOBEKTOB

2 AnreOpanyecKue BRIPAKECHUS

2.1 Mcnonp30BaTh anredpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH

1.8




ce B Ipolecce OCBOEHHs y4eOHOro MaTepuana

HaXOIII/ITb 3Ha4YCHUA 6yKBeHHbIX Bblpa)KeHI/Iﬁ npu 3aAaHHBIX 3HAYCHHUAX

2.2
[epeMEHHBIX

23 BoimonHATe  mpeoOpa3oBaHUs  IIENIOTO  BBIPQKEHUS B MHOTOWICH
[IpUBEJICHUEM MOTIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK

24 BEIMONMHATE YMHOXEHHE OJHOYJICHa HAa MHOTOWIEH M MHOTOWICHa Ha
MHOTOWIEH, MPUMEHATh (POPMYJIBI KBaJIpaTa CyMMBI M KBa/IpaTa pasHOCTH
OCyIIecTBIATh Pa3I0KEHHE MHOIOWIEHOB HAa MHOMKHUTEIU C IOMOIIBIO

2.5 BHIHECEHMSI 332 CKOOKM OOILEro MHOXXHTENS, TPYNIHUPOBKU CIAraeMbiX,
prMeHEeHUs! (GOPMYJT COKPALLIEHHOTO YMHOXKEHUS

26 [IpuMeHATh IpeoOpa3oBaHKsl MHOTOUYIEHOB JUIs PelLIeHKA PasTIHEIX 38724
113 MaTEMaTHKHU, CMEKHBIX IPEMETOB, U3 PeaIbHOMN NPAKTHKH

27 lcnonb30BaTh CBOWMCTBA CTENEHEM ¢ HATypajibHBIMHM I1OKA3aTENIIMU IS
peoOpa3oBaHus BhIPAKEHUH

3 Y paBHEHUS U HEpPAaBEHCTBA
Pemrate nuHENHBIE YpaBHEHHUs C OJHOW IIEPEMEHHOM, NPUMEHsS MpaBUIIA

3.1 repexofa OT MCXOIHOTO YpaBHEHHS K paBHOCHIIBHOMY emy. [IpoBepsTs,
SIBJISICTCS JTM YHCIIO0 KOPHEM YpaBHEHHSI

32 [TpuMeHsaTh TpadguuecKkue METONIBI MPU PEUICHUN JHHEHHBIX YpaBHEHUH U
X CHCTEM

33 [lonOupars mpUMepsl Map YHCEN, SBIISIONIMXCS PEHICHWEM JIMHEHHOTO
YpaBHEHHSI C ABYMSI IEPEMEHHBIMU
CTpouTh B KOOPJIMHATHOW TUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C

3.4 IIByMsI TIEPEMEHHBIMH; TIOJB3YACh TpaQuKOM, TPUBOIUTH IPHUMEPEL
[pereH s YpaBHEHHS

35 Pemrate cucTrembl JABYX JMHEWHBIX YpaBHEHHUI ¢ JABYMS MEPEMEHHBIMHU, B
TOM 4Hciie rpaduyecku
CocTaBisTh M pelaTh JMHEHHOE YpaBHEHHE WM CHCTEMY JIHMHEHHBIX

3.6 YpaBHEHHH MO YCIOBHIO 33Ja4yM, MHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a]1a41 NOJY4YEeHHBIH pe3ynbTaT

4 Koopaunats! 1 rpaduku. yHKIUN
300pakaTh Ha KOOPAMHATHOW MPSIMOMl TOYKHM, COOTBETCTBYIOIIUE

4.1 BaJaHHBIM KOOpJAWHATaM, JYy4M, OTpPE3KH, HHTEpBajbl, 3alUCBIBATh
YHCIIOBBIE MPOMEKYTKH Ha alire0panveckoM s3bIKe

4.2 OT™MeyaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH T10 33JJaHHBIM KOOPIUHATAM

4.3 Ctpouts rpaduku nuHeHbIX QyHKIKUNA. CTpouTh rpa@uk GyHKIUHN y = [X|
OnuceBaTh € IMOMOMIBIO (YHKIUH W3BECTHBIC 3aBUCHMOCTH MEXIY|

4.4 BEJIMYMHAMU: CKOPOCTh, BpEMs, pPacCTOSIHHE, II€HY, KOJUYECTBO,
CTOMMOCTb, PONU3BOIUTENHHOCTD, BpeMsi, 00beM paboThI

4.5 HaxonuTh 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa
[TonumaTh rpaduueckuii crnocod npencTaBieHUs] U aHaNU3a UH(GOpPMAIIUH,

4.6 M3BIIEKAaTh W MHTEPIPETUPOBATh MHGPOpPMALKI0 U3 Tpa(UKOB peasbHBIX
[POLIECCOB U 3aBUCUMOCTEN

5 BeposiTHOCTh M CTaTUCTHKA

Yurath uH(pOpMaIUIO, MpEeNCTaBICHHYI0 B TaOMuIax, Ha JUarpaMmax,

5.1 [IPEICTaBIATh JaHHbBIE B BHJIE TAOJUI, CTPOUTH JAUArpaMMBbl (CTOJIOHMKOBBIE

(crosbuaThie) M KPYTOBBIE) 110 MACCHBAM 3HAYCHUN




5.2

OnucbiBaTh ¥ WHTEPHOPETUPOBATh  PEAIbHbIE YHCIIOBBIC  JIaHHBIC,
[IpeCTaBICHHbIC B TAOIUIIAX, HA IUarpaMMax, rpadukax

5.3

Mcronbs30BaTh Il ONMUCAHUS JTAHHBIX CTATUCTUYECKUE XAPAKTEPUCTHKU:
cpeaHee apudMeTHYECKOe, MeJMaHa, HauOoJIbllee W HauMEHbIIee
BHAYEHMsI, pa3Max

5.4

IMeTb IIpEeNCTaBICHHE O CIIy4alHOM W3MEHYMBOCTH Ha IIpUMeEpax IEH,
(U3NYEeCKUX  BEJIMYHMH, AHTPOIIOMETPUYECKUX  JaHHBIX,  HMETh
[IPEACTABICHUE O CTATUCTUYECKON YCTOMYUMBOCTH

['comerpus

6.1

Pacrio3HaBaTh H3y4eHHBIE TI'€OMETpUYEcCKUue (UTYpBI, OINpPENeNATh HX
B3aMMHOE  pacloJIOKEHUE, M300pakaTb I'EOMETpPHUYECKUEe  (UIypHl,
BBINOJIHATE YEPTEXKU 10 YCIOBUIO 3a1a4u. VI3MepsTh JIMHEHHbIE U YIIIOBbIE
BenMuuHbl. Pemarh 3agaun Ha BBIYMCIIEHUE JJIMH OTPE3KOB M BEIUYUH
yrj0B

6.2

Jlenate rpyOyl0 OILIGHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH TMPEIMETOB B
[pEAIbHOM JKU3HH, pPa3MepoB MPHUPOAHBIX 00BEKTOB. Paznuuare pasmepsl
HTHX 00BEKTOB MO MOPSIKY BEIUYNHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMCTPHUICCKHUM 3a/la4aM

6.4

[lonb30BaTbcs TpHU3HAKAMH PaBEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BAThH
MPU3HAKA U CBOWMCTBAa PABHOOEAPEHHBIX TPEYrOJbHUKOB MpPHU PEIICHUU
3amaq

6.5

HpOBOIII/ITI) JIOTUYCCKHUE paCCYKACHUA C UCITOJIB30BAHUEM I'COMCTPUICCKUX
reopeM

6.6

[lonb30BaTbCsl NMpPU3HAKAMU DPABEHCTBA IIPSAMOYTOJIBHBIX TPEYIOJbHHUKOB,
CBOMCTBOM MEJIMaHbl, IIPOBEJACHHOW K THUIOTEHY3€ NPSIMOYIOJBHOIO
TPEYroJIbHUKA, B PEHICHUU T€OMETPUIECKUX 3a]1a4

6.7

OnpenensTb MapasIebHOCTh NPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE
oOpa3zyer ¢ HuMH cekymas. Onpenenars NapajieIbHOCTh MNPSMBIX C
[MOMOIIBI0 PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPAMOM 1O TOYEK
IpYrou npsiMon

6.8

Pemiate 3a1aun Ha KieTyaToi Oymare

6.9

HpOBOI[I/ITL BBIYHMCJICHUA M HaXOAUTh YUCIOBBIC H 6y1(BeHHLIe 3HA4YCHUA
YIJIOB B TCOMCTPHYCCKUX 3aJavdaxXx C MHCIIOJIb30BAHUCM CYMMBI YIJIOB
TPCYTOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOICTB YTJIOB, O6p3.30BaHHLIX Ipy|
MCPCCCUCHUN ABYX mapallICJIbHBIX MMPAMBIX CCKyIJ.ICfI. Pemrate
IMIPAKTUYCCKUC 3a/1a4Y1 HAa HAXOKIACHUC YI'JIOB

6.10

Brnagers NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEIIAThH
OMCCEKTpUCY yIJIa M CEpeAMHHBIM NEepHeHIUKYIsAp K OTpPe3Ky Kak
rEOMETPUUYECKNE MECTA TOUEK

6.11

CDOpMy.]'IHpOBaTL ONIPCACIICHHUA OKPYXHOCTU M Kpyra, XOpAbl U AUaAMCTpP4a
OKPY’KHOCTH, IIOJIb30BATBCA UX CBOMCTBaMH. YMETh MNPpUMCHATH OTH
CBOMCTBa IpU pCHICHUH 3aJ1a4

6.12

Braners NOHATHEM ONKMCAHHOM OKOJO TPEYTrOJIbHHMKA OKPYKHOCTH, YMETh
HaXOquTh ee IeHTp. [lomb3oBaTbes (akTaMud O TOM, YTO OHCCEKTPHCHI
YIJIOB TPEYrOJbHUKA IEPECEKAOTCAd B OJHOW TOYKE, MU O TOM, YTO
CEepEIMHHBIC TIEPIICHINKYIISIPI K CTOPOHAM TPEYTOJIbHHUKA NIEPECEKAIOTCS B
OJTHOM TOUKE

6.13

BrangeTs MoOHATHEM KacaTeJIbHON K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOU O




[EpPIEHINKYJIIPHOCTH KacaTeIbHOM M pajauyca, NPOBEACHHOIO K TOYKE
KacaHus

Tlonp30BaTHCA HpOCTGI;'IIHI/IMI/I TCOMETPUICCKUMU HCPaBCHCTBAMMU,
I[TOHHUMAaTh UX HpaKTI/I‘ICCKI/If/’I CMBICJI

6.14

[IpOBOIUTH OCHOBHBIE TEOMETPUUYECKHUE MTOCTPOEHUS C TOMOIIBIO LIUPKYIISA
1 JIMHEUKHA

6.15

[TpoBepsiembie Ay1eMEHTHI cojiepkanus (7 Kiacc)

Kon

[IpoBepsieMblil AJIEMEHT COJIEPKAHUS

Uricna v BEIUMCIICHUS
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JlpoObu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0]l OT OAHON (opMbl 3amucu Apodel K
npyroii. lloHaTue panMOHANBHOTO 4HCIA, 3aluCh, CpPaBHEHUE, YIOPSAI0YHMBAHUE
[paIlMOHATIBHBIX YHCE

1.2

ApH(bMeTH‘ICCKHG HeﬁCTBHH C palMOHaJIbHBIMU YHCJIaMH. Pemenue 3agau u3 peaHLHOﬁ
[IPAKTUKHW HA 9aCTHU, HA ,I[pO6I/I

13

CTeneHb ¢ HATYpaJIbHBIM TOKa3aTeJIeM: OIpeNelieHne, peodpa3oBaHue BBIPAKEHUI HA|
OCHOBE OIPENIEICHNUS, 3aIMCh OOIBIINX YHCEI

14

[IpoLieH T, 3a1Kch MIPOLEHTOB B BUAE APOOU U IpoOU B BUJE MPOLIEHTOB. TpH OCHOBHbBIE
3a/1a4M Ha IPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHON NPAKTUKHU

1.5

HpI/IMeHeHI/Ie IMPU3HAKOB JCIMMOCTH, PA3JIOKCHUC HA MHOKUTCIIN HATYPAJIbHBIX YHUCCIT

1.6

PeanbHbIe 3aBUCHUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPIHMOHATBHOCTH

AnreOpanyeckiie BbIpaKeHUs

2.1

HepeMeHHbIe, YHUCJIOBOC 3HAYCHHUEC BBIPAKCHUA C HepeMeHHOﬁ. I[OHyCTI/IMBIC 3HA4YCHUA
TICPCMCHHBIX

2.2

[IpencTaBneHne 3aBUCHMOCTH MEXAY BEIWYMHAMH B BUjae (Gopmynsl. Beraucienus mo
bopmynam

2.3

Hpeo6pa30BaHHe 6y'KBeHHBIX BBIpa)KeHHﬁ, TOXJICCTBCHHO PABHLIC BLIPAKCHUA

2.4

CBOJiCTBa CTENIEHU C HATYPaJbHBIM [TOKA3aTEIEM

2.5

OI[HOLIJ'IGHI)I 1 MHOroujeHbl. CTereHh MHOTOWICHA. CJ'IO)KCHI/IC, BbBIYUTAHUEC, YMHOXKCHUC
MHOT'O4JICHOB

2.6

DOopMyIIBI COKPAIIEHHOTO YMHOXKEHU: KBaJApaT CyYMMBI M KBaJapaTr pazHocTu. PopMyiia)
[pPa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOXHUTEIHN

YpaBHEHUS

3.1

YpaBHeHMe, KOPEHb YpaBHEHUs, IPpaBUila MpeoOpa3oBaHus ypaBHEHHUs, PAaBHOCHIBHOCTh
ypaBHEHUNI

3.2

UInHeliHOe ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIIO KOpHEH JMHEHHOIO ypaBHEHUS,
CIICHHE JINHEWHBIX YPaBHEHUU

3.3

CocTaBiieHHE ypaBHEHUH IO YCIOBUIO 3a/aud. PelieHue TEKCTOBBIX 3a4au C IOMOIIbIO
ypaBHEHUH

3.4

UluneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk

3.5

Cucrema JAByX JMHEHHBIX YPaBHEHHM C JAByMs IIepeMEHHbIMH. Pemenue cucreM
ypaBHEHHH criocoOOM MOJCTaHOBKU. I[IpruMepsl pelieHnss TEKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
CHUCTEM ypaBHEHUU

Koopaunats! u rpaduku. OyHKIUN

4.1

KoopanHara TOUkM Ha IPSIMON




4.2

Uuciosble npoMeKyTKH. PaccTossHrEe MEKy IBYMsI TOYKaMH KOOPAMHATHOM NPSIMOU

4.3

[IpsimoyronbHas cucrema koopauHaT, ocu Ox u Oy. AGcuucca W OpauHATa TOYKH HA
KOOPJAMHATHOW INIOCKOCTH

4.4

[Ipumepsl rpadukoB, 3agaHHbIX (Qopmyrnamu. UrTeHne TpapuUKOB  peabHBIX
3aBUCHMOCTEHN

4.5

[Tonsarue Gpynkiun. I'padux pynkuuu. CoiicTBa QyHKIHIMA

4.6

Ulnnetinas @ynkmus, ee rpaduk. ['paduk pyHKINN y = [X|

4.7

['padudeckoe pernieHue JIMHEHHBIX YPABHEHHUIN M CHCTEM JIMHCWHBIX YpaBHEHUM

BepOHTHOCTB N CTaTUCTHUKA

5.1

[IpencraBneHne MaHHBIX B BUAC TaONHWIl, Auarpamm, rpadukoB. 3amoiHeHWe TaOIHIl,
YTCHUE M TIOCTPOCHHUE auarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) W KPYroBbIX). UTeHHE
rpadMKOB peajbHBIX TpolieccoB. M3BieueHne MHPOPMALUMU W3 JHArpaMM U TaOJIHII,
MCII0JIH30BaHUE M HHTEPIPETALNS JAHHBIX

5.2

OmnwucarenpHas CTATUCTHKA: CpeHee apu(MeTnIecKoe, MeAnana, pa3Max, HanOoJpIIee u
HauMeHblIee 3HaYeHUs] Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciiydaliHON H3MEHUYUBOCTH

5.3

CiyuaiiHblil SKCIEpUMEHT (OIIBIT) U cilydaiiHoe coObiTHe. BeposTHOCTh M yacToTa. Poib
MaJOBEPOSTHBIX M IPAKTHUYECKU JTOCTOBEPHBIX COOBITUH B NIpPUpOJE U B OOIIECTBE.
MoHeTa 1 urpaibHasi KOCTb B TEOPHH BEPOSTHOCTEN

5.4

['pad, Bepmmua, pebpo. CremeHb BepmmHBL. Yuciio pedep w cymMMmapHas CTEICHb
BepmmH. [IpencraBnenue o cBssHocTH rpada. Llenm u mukiel. [Tyt B rpadax. O6xox]
rpada (itnepoB myTs). [lpeacraBnenne 06 opueHTHpOBaHHOM Tpade. Pemenue 3amau ¢
MOMOIIBIO TpadoB

['eomerpus

6.1

HauanpHple TOHATHS TeOMCTpPHHU. Tqua, npsamas, OTpE30K, JIyY. VYron. Bugsl YTJIOB.
BepTI/IKaJ'IBHBIe U CMCIKHBIC YTJIBIL. EI/ICCCKTpI/Ica yria. .HOMaHaSI, MHOT'OYT'OJIbHUK.
HapaJ'IJ'IeJ'ILHOCTB U NNCPHCHAUKYIISIDHOCTD IMPSIMBIX

6.2

Cummerpuunbie  Qurypbl. OCHOBHBIE CBOWCTBa OCEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHUU B OKPY’KAIOIIEM MHPE

6.3

OcHOBHbBIC MNOCTPOCHUA C TIOMOLIBIO MUPKYIA H JIMHENKU. TPCYFOHBHI/IK. BBICOTa,
MCIMaHa, 6I/ICCGKTpI/IC8., HX CBOMCTBa

6.4

PaBHOOEIpEHHBIN U PAaBHOCTOPOHHUH TPeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKa

6.5

CBoiicTBA W TpPU3HAKH PaBHOOEAPEHHOrOo TpeyroiabHuka. [Ipu3Haku paBeHCTBY
TPEYrOJIbHUKOB

6.6

CBOIICTBA M MPU3HAKH MAapaJUIEIbHBIX NMpsMbIX. CyMMa YIJIOB TpeyroyibHUKA. BHemHne
YTJIBI TPEYTOJIbHUKA

6.7

[IpssMOyronbHBIM TpeyroiapHUK. CBOWCTBO MEIHAHBI IMPSMOYTOJIBHOTO TpPEYrOJbHHUKA,
[MPOBEACHHOW K THUNOTeHy3e. [Ipu3Haku paBeHCTBAa MNPSAMOYIOJBHBIX TPEYrOJbHUKOB.
[ [pssMOYTONIBHBIN TPEYTONBHUK € yriaoM B 30°

6.8

HepaBeHCTBa B TEOMETPHH: HEPABEHCTBO TPEYrOJbHHUKA, HEPABEHCTBO O JUTMHE JIOMaHOM!,
TeopeMa O OosbplieM yriie W Oojbllield CTOpOHE TpeyroibHHKa. llepnenauxynsp u
HAaKJIOHHAas

6.9

['eomeTpruueckoe MecTo Todek. buccekTpuca yria M cepequHHBIA NEPIEHIUKYISAP K
OTPE3KY KaKk FT€OMETPUYECKHE MECTA TOUEK

6.10

OKpyKHOCTb M Kpyr, XopJa W JuaMeTp, MX CBOHCTBAa. B3auMmHOe pacroyiokeHue
OKPY>KHOCTH M npsiMoil. KacarenbHast U cexyIasi K OKpy>KHOCTH

6.11

OKpy’>KHOCTb, BIIUCAHHAs B yroj. BnimcanHas 1 onycaHHas OKPYKHOCTH TPEYTOJIbHUKA




[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM

o0pa3oBaTenbHOM MporpaMMsel 8 Kiacca

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNibHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3yJibrara
1 Uucna v BBIYUCICHUS
cnonb30BaTh HavaabHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX
11 uucen JUId CpPaBHEHUs, OKPYIVIEHUS U BbIYMCIEHUH, H300paxarh
JICHICTBUTEIIbHBIE YHUCJIA TOYKAMU HA KOOPJIAMHATHON IPSIMOU
[TpuMeHsATh TMOHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIWUTH
19 KBaJIpaTHbIE KOPHHU, WCHOJB3yd MpPH HEOOXOAMMOCTH KaJbKYJISATOD,
BEITMIOJIHATE TIPEOOpPa3OBaHMsI BBIPAKECHUH, COJEp)KAIIUX KBaJIpaTHBIC
KOpHU, UCII0JIb3YsI CBOMCTBA KOPHEHN
13 Mcrionb30BaTh 3aUCH OOJIBIIUX U MAJIBIX YUCEN C TIOMOIIBIO JECSITHUHBIX
poOelt u creneHel uncna 10
2 AnreOpanyecKue BhIpaKEHUs
[IpuMeHSTh TMOHATHE CTENEeHH C LEeNbIM IOKa3aTeleM, BBIOIHATh
2.1 peoOpa3oBaHUs  BBIPAKEHHM, COAEpXAIIUX CTEHNeHH C  LEIbIM
[oKazarenem
BBIIOMHATE TOXKIECTBEHHBIE MPEOOPA30BAHMS PALIMOHANBHBIX BBIPAXKEHUN
2.2 Ha OCHOBE MpaBWJ JEHCTBUN HajJ MHOTOWIEHAMH M alreOpandecKuMu
poOsiMu
2.3 PackyiafpIBaTh KBaJIpaTHBIN TPEXUJIEH HA MHOKUTENN
24 [TpumMeHsTh TpeoOpa3oBaHus BRIPAKECHUN IS peIeHKs PasiHIHbIX 33724
13 MAaTEeMaTHKHU, CMEKHBIX IPEAMETOB, U3 PEATHHON MPAKTHKH
3 YpaBHEeHMs 1 HEpaBEeHCTBA
31 Pemrates MHEHHbIE, KBaJpaTHBIE YPaBHEHHS W pallHOHANBHEIE yPaBHEHNS,
CBOJISIIIMECS] K HUM, CHCTEMBI JIBYX YPaBHEHHH C IByMs TEPEMEHHBIMH
[IpoBOIUTH MpOCTENIINE HCCAEIOBAHNS YPAaBHEHUN M CCTEM YpaBHEHHIH,
39 B TOM 4uCle C TpPUMEHEHHeM Trpaduyeckux MpeacTaBIeHUN
(ycraHaBiIMBaTh, UMEET JIM ypaBHEHUE WJIM CHUCTEMa YpaBHEHHH pelleHus,
€CJIN UMEET, TO CKOJIbKO, U ITPOYEE)
[lepexoauTh OT CIIOBECHOM (OPMYIHMPOBKH 33/a4M K €€ anreOpanyeckon
33 MOJIENIM C MOMOIIIBIO COCTaBJICHUS! YPAaBHEHUS WM CHUCTEMBI ypaBHeHI/H?IU,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/laud MOJTY4EHHBIN
€3yJIbTaT
[IpyuMeHsATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB JJISi CPaBHEHMSA, OICHKH,
34 peraTh JUHEeWHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOM M UX CUCTEMBI,
aBaTh Tpa@UUECcKyl0 WUTIOCTPAI[MI0 MHOKECTBA PELCHUN HEepaBeHCTBA,
CHCTEMbl HEpaBEHCTB
4 DyHKIMH
[loHMMaTh ¥ UCMOJIL30BaTh (PYHKIIMOHAIBHBIE TOHITUS U S3bIK (TEPMUHBL,
4.1 CUMBOJIMYECKHE O00O3HAYCHHMS), OMNPEACNHATh 3HadeHHE GQYHKIUH T10
3HAYEHUIO apTr'yMEHTa, ONPeIENsATh CBOMCTBA (DYHKIMU O ee rpaduKky
42 CTpouTh rpadUKH dIeMeHTapHbIX GYHKLMIA Bua: , y = X%, Y = X°, ¥ = [X],

OTHMCBHIBATH CBOMCTBA YHCIIOBON (DYHKIIMH 110 €€ TpaduKy




BeposiITHOCTD 1 CTaTUCTHKA

5.1

3BnekaTh ¥ MpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEACTABICHHYIO B BHJIE
ra0yuil, auarpamMm, rpaduKoB, TPEICTABIATH JaHHBIC B BUAE TaOmwII,
arpamm, rpauKkoB

5.2

OnuchIBaTh aHHBIE C TTOMOIIBIO CTATUCTHUYECKUX IMOKa3aTeNIei: CPeIHUX
BHAYEHU W Mep pacceuBaHusl (pa3Max, JUCIEpPCUsT M CTaHIAPTHOE
OTKJIOHCHHE)

5.3

HaxoguTh 4aCTOTHI YHUCIOBBIX 3HAYEHHNH U YaCTOTHI COOBITHI, B TOM YKCIIE
10 pe3yJbTaTaM U3MEPEeHUI 1 HaOJII0IeHUI

5.4

HaXOI[I/ITB BEPOATHOCTHU Cﬂy‘laﬁHBIX COOBITHH B OIIbITaxX, 3Hasjd
BECPOATHOCTU JJICMEHTAPHBIX CO6BITHI>1, B TOM YHCJIC€ B OIIBITaX C
[PABHOBO3MOXHBIMHU 3JICMCHTAPHBIMHA COOBITHSIMU

5.5

Mcnionb30Bath rpaduyueckue MOJIENH: IEPEBO CIY4YailHOrO SKCIIEPUMEHTA,
muarpamMmbl Diinepa, 4ucaoBasi npsimast

5.6

OHepI/IpOBaTB INOHATHUAMH:. MHOXCCTBO, IIOJMHOXXCCTBO, BBIIIOJIHATH
OIICpalH HaJl MHOKCCTBAMMU: 06’LG,HI/IHGHI/IG, NepeCCUYCHUC, NOIIOJIIHCHUC,
IICPCUUCIIATH 3JICMCHTBI MHOXKXCCTB, IIPUMCHATDH CBOMCTBA MHOXKECTB

5.7

lcnonbp30BaTh rpaquecxoe npeaACTaBJICHUC MHOKCCTB U CBsA3EH MCIKAY
HAMHW OJI1 OIMMCAHUA ITPOLECCOB U HBHeHHﬁ, B TOM YHCJIC IIpU PCHICHHUU
3a1a4 U3 Ipyrux y‘I€6HBIX IpeAMETOB U KYPCOB

['comerpus

6.1

Pacio3HaBaTh OCHOBHBIC BUJbl YCTBIPCXYI'OJIbHUKOB, HX JJICMCHTHI,
MMOJIL30BATHCS MX CBOMCTBAMH IpH pCHICHUN T'COMCTPUUCCKHX 3a/]a4d

6.2

[[puMeHATh CBOMCTBA TOYKU MEPECEUCHUS] MEIMAH TPEYroJibHUKA (IIEHTPA]
Macc) B pellIeHNH 3aa4

6.3

Biiagete DNOHATHEM CpeIHEH JIMHUM TPEYroJbHUKA W TpAICLHH,
[IPUMEHATh KX CBOMCTBA NIPU pEUNICHUM TE€OMETPUYECKHX 3aj]ad.
[lons3oBaTbest Teopemoit Paneca M TEOPEMOM O NPONOPLMOHAIBHBIX
OTPEC3Kax, MPUMCHATH UX IJIA PCIICHUS NPAKTUYCCKUX 3a/1a4

6.4

[IpuMeHsAT,  TpPU3HAKM  MOAOOMS  TPEYrOJIbHUKOB B PELICHUU
FEOMETPUUYECKUX 3a7a4

6.5

[Tonp3oBaTbes Teopemoil [ludaropa s pemieHus reoMeTpUYECKUX U
[TpaKTU4ECKUX 3aaad. CTPOUTh MAaTEMATUYECKYIO MOJEIb B IPAKTHUYECKUX
3a/a4ax, CaMOCTOSITENIbHO JA€NaTh YEPTEK U HAXOIUTh COOTBETCTBYIOILNE
TUTHHBI

6.6

BrnageTb NOHATUSAMU CHUHYCa, KOCHMHYCa U TaHI'CHCA OCTpPOro yrja
MMPsAMOYI'OJILHOTO TPCYTrOJIbHUKA. [Tonp30BaThCAd A3TUMHU IOHATHUIMH [JIS
CINCHUS MPAKTUYCCKUX 3aaaY

6.7

Bbuuciare  (pa3MUUHBIMU - CIIOCOOAMHU)  IUIOLIA/b TPEYrOJIbHUKA U
[UIOIIAX  MHOTOYTOJbHBIX QuUryp (moib3ysch, TA€ HEOOXOIUMO,
KaJIbKYIATOpOoM). IIpuMeHATh mOJydeHHblE YMEHHUsT B IPaKTHUECKUX
3agavax

6.8

Bragets MOHATHAMH BIUCAHHOTO W IEHTPAIHHOTO YIJIA, HCIOJIH30BaTh
TeOpeMbI O BIIMCAHHBIX yriaxX, yriaXx MEeXIy XopJaMu (CEeKyIIUMHU) U yriie
MeX 1y KacaTeJIbHOM M XOpAON MPU pellIeHuU TeOMETPUUECKHX 3a]1a4

6.9

BrageTb MOHATHEM OMHMCAHHOTO YETHIPEXYroJbHUKA, IPUMEHSTh CBOWCTBA
OMHMCAHHOTO YEThIPEXYTOIbHHIKA MPU PEIICHUH 3a/1a4




[TpuMEHATh NOTYYCHHBIC 3HAHUS Ha MPAKTUKE - CTPOUTh MAaTEMaTUIECKUE
6.10 MOJICTTH JUIsl 337ad PeaJbHOW JKM3HH M TPOBOJIUTH COOTBETCTBYIOIINE
BBIYKMCIICHUS C IPUMECHEHHEM OO0 U TPUTOHOMETPHH (II0JIb3YSCh, TIe
HEO00X0AUMO, KaIbKYISITOPOM)

[TpoBepsiemble AyIeMEHTHI coiepkanus (8 Kiacc)

Kox

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Uucia 1 BEIUMCIIEHUS

11

KBanpatuslii kopeHb u3 uucia. l[lonarue o0 uppanmonanbHOM uucie. JlecaTuyHbie
pUOIIHKEHNS UPPAMOHATIBHBIX YHCE

1.2

CaoiicTBa apu(MeTHYECKUX KBaJPaTHBIX KOPHEH M MX MPUMEHEHUE K MpeoOpa3oBaHHI0
YICIIOBBIX BBIPAXKEHUH U BbIUMCICHUSIM. JlefiCTBUTEIbHBIC YKCIia

1.3

CTeneHs ¢ OCJIBIM IIOKa3aTCJIEM U €€ CBOICTBA. CTaHI[apTHafI 3aI1MCh 4ucjia

AnredpanyecKue BhIpRKEHUS

2.1

KBagpaTHbIN TpeX4eH, pa3IoKeHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTENIN

2.2

Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apodu

2.3

CroxeHne, BBlYUTaHNe, YMHOXKCHHE, IeJICHNE alnre0pandeckux Ipodei

2.4

PanrionanbHbIe BRIpQXKEHUS U UX IPE0Opa3oBaHue

YPaBHeHI/IH H HCPABCHCTBA

3.1

KBanpaTtHoe ypaBHeHue, popmysa KopHE# KBagpaTHOro ypasHenus. Teopema Bueta

3.2

Pemenue ypaBHeHHfI, CBOIAIIMXCA K JIMHEHHBIM U KBaJIpaTHbIM

3.3

[Ipocreiimme qpoObHO-pallOHAIbHBIE YPaBHEHUS

3.4

['padrueckas uHTEpHpeTalysl ypaBHEHUI C ABYMs NEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YPABHEHHH C JByMs IIepeMEHHbIMU. [IpuMepbl pemeHuss CHUCTEM HEJIMHEMHBIX
YpPaBHEHUH C NBYMS IEPEMEHHBIMU

3.5

Perienre TEeKCTOBBIX 3374 anreOpanyecKuM CrocoooM

3.6

UuciioBbIe HEPAaBEHCTBA U UX CBOMCTBA

3.7

HepaBeHCTBO ¢ OTHOM ITEPEMEHHOMN

3.8

PaBHOCHJIBHOCTH HCPAaBCHCTB

3.9

UInHelHbIE HEPABEHCTBA C OTHON NEPEMEHHOM

3.10

CucTeMbl TUHEHHBIX HCPABCHCTB C OIHOM nepeMeHHoﬁ

DyHKIMU

4.1

[lonstre ¢pynkuu. O61acTh onpeeNeHuss U MHOXKECTBO 3HaUeHUN QpyHKIuH. CrocoObl
3aanus QYHKIUN

4.2

['paduk pynkuun. YreHne cBONCTB QYHKIMH 1O ee rpaduky

4.3

[Iprmeps! rpadukoB QYHKIMIM, OTpa)KarolIUX pealbHble TPOIECCH

4.4

DYHKIMH, ONMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPOMOPLUUOHANIBHBIE 3aBUCUMOCTH, UX
rpaduxu

4.5

DyHKIMU y = x2, y= X

4.6

DyHKIWH , y = |X]

4.7

['paduueckoe pelieHne ypaBHEeHUH 1 CUCTEM YpaBHEHUH

BepOHTHOCTL M CTaTUCTHUKA

5.1

[IpencraBieHne TaHHBIX B BUJIE TAOJINII, TUarpaMm, rpauKoB

5.2

MHOXECTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXeCTBO. Omepanuu HaJ MHOKECTBAMH:
00BbeIMHEHNE, TIEPECCUCHHE, TOTIOJTHEHNE

5.3

CBolicTBa omepaluidi  HaJd  MHOXXECTBAMH: IEPEMECTUTEIBbHOE, COYETAaTEIbHOE,

PaCIIpCACINTCIbHOC, BKIIIOYCHHUA




5.4

lcnonb3oBaHue rpauyeckoro MpeACTaBICHUS MHOXKECTB JUIsl OIMHCAHUS PEabHBIX
[TPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3a4a4.

5.5

I/ISMepeHI/Ie paccCruBaHus NAaHHBIX. I[I/ICHepCI/ISI U CTaHAAPTHOC OTKJIIOHCHUC YHCIOBBIX
HaOopoB. [lnarpamma paccenBaHus

5.6

JeMeHTapHble COOBITHS chy4aifHoro ombita. CiydaiiHsle coObiTHS. BepostHOCTH
coObITHI. OMBITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU COOBITUSIMH. CirydailHbIH
BbI0Op. CBsI3b MEXK/I1Yy MAJIOBEPOSITHBIMA M MPAKTUYECKH JOCTOBEPHBIMHU COOBITHSIMH B
[pupose, OOLIECTBE U HAyKe

5.7

JlepeBo. (CBoiicTBa [J€peBbEB: €IMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE BHCSYEH
BEPILIMHBI, CBA3b MEXAY YHCIOM BEpIIMH M uucioM pebdep. [lpaBuino yMHOKEHHS.
Pemienue 3a1a4 ¢ IOMOIIBIO IpadoB

5.8

[IpoTuBOTONOXKHBIE COOBITHSA. [[narpamma Oitnepa. OObeauHEHHE U TEpECECYCHHUE
coObITuii. HecoBMmecTHbIe coObITHS. DOpMyIia CIOKEHHs BEPOSITHOCTEN

5.9

'Y crnoBHas BCPOATHOCTD. HpaBI/IJ'IO YMHOXCHUSI. He3aBucumbie cOOBITHSA

5.10

HpeHCTaBHeHI/IC OKCIICPUMCHTA B BHAC JACPCBA. Pemenue 3amauy Ha HaXO0XJCHHE
BGPOHTHOCTeﬁ C IIOMOIIBIO JICPCBa CJ'Iy‘IEIﬁHOFO OKCIICPUMCHTA, 1UarpaMm Bﬁnepa

['eomeTpus

6.1

UYersipexyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2

[TpsiMoyTrobHHK, pOMO, KBaZpaT, UX MPU3HAKH U CBOHWCTBA

6.3

Tpanenus, paBHOOOKasl Tpanenus, ee cBocTBa U npu3Haku. [IpsMoyronbHas Tpanenus

6.4

Meton yaBoeHus meauanbl. LlentpanbHas cummerpus. Teopema dasieca u Teopema o
ITPOIMMOPIHMOHAJIBHBIX OTPE3KaxX

6.5

CpenHue TMHUM TPEYroibHHUKA U Tpanenuu. LleHTp Macc TpeyroybHuKa

6.6

[lono6ue TpeyronbHUKOB, KodddunmeHT noaodus. [Ipu3naku nogoOus TpeyroabHUKOB.
[IprmeneHne mogooust Py pelIeHUH MPAKTHUECKUX 3a7a4

6.7

cDOpMy.]'H:I JJI T1Iomaan TpC€yroJjibHUKa, IapajjiejiorpaMma, p0M6a " Tpalicuumn

6.8

CBoiicTBa muomaaen reomerpuyeckux ¢puryp. OTHomEeHHe MIoImaae NoJoOHbIX GUryp

6.9

BrranciaeHue HJIOIIIa)ICI\/’I TPEYTrOJIbHUKOB 1 MHOT'OYT'OJIbHUKOB Ha KJIeT9aTON 6yMare

6.10

Teopema [ludaropa. IIpumenenune teopemsl [ludaropa npu pemeHuH MpaKTHYECKUX
3ajgau

6.11

CHHYyC, KOCHHYC, TaHI€HC OCTPOr0 Yyrja HpsIMOYTOJIbHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO. TpuroHomerpuueckue QpyHkiuu yrio B 30°, 45° u
60°

6.12

BrnycanHble W [IEHTPAIBHBIE YIJIBI, YTOJI MEXKIY KacaTeIbHOW M XOPJAOM. YTIIBI MEXIY|
XOpJaMU U CEKYITUMU

6.13

BrucanHbIe U OIMCAaHHLIS YCTBIPCXYTI'OJIbHUKHN

6.14

B3anMHoe pacmonoxeHue AByX OKpyxkHocTei. Kacanme okpyxkHocreil. OOmue

[KaCaTCJILHBIC K IBYM OKPYXXHOCTAM

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTesbHON nporpaMMsl (9 kiace)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNpHON MPOrpaMMBbl OCHOBHOTO 0011Iero 00pa3oBaHus
pe3ynbTaTa
1 Uucna u BeIYUCICHUS
1.1 CpaBHUBATH U yNOPSJOYMUBATH PALIMOHATIBHBIE U UPPAIIMOHAJIbHBIC YHCIIa
1.2 BemonHaTe apudMeTHdeckue NEHCTBUS C PAMOHATBHBIMU UYHCIAMH,




COUCTasd YCTHBIC W NHCbMCHHBIC IIPHUCMBbI, BLBIIIOJHATL BBIYHUCICHHUA C
HppalHOHAJIbHBIMU YU CJIaMU

HaxoauTe 3HaueHHs CTENEHENM C LEJbIMM IOKa3aTeIsIMU W KOPHEW,

13 BHIYUCIISATH 3HAUEHUS YUCIOBBIX BBIPAKEHUHN

14 OKpYTISATH vI[CfICTBI/ITGJIbHBIG HHCHA, BHIONHATE NPUKHAKY PesylbTaTa
BHIYMCIICHHH, OLIEHKY YMCIIOBBIX BBIPA)KEHUI

2 'YpaBHEHMS 1 HEpaBEHCTBA

21 PeriaTe JuHENMHbIE U KBaJpaTHbIE ypaBHEHHUs, YPAaBHEHUS, CBOIALIMECH K
HUM, IpOCTEeHINE APOOHO-PAlMOHAIbHbIE YPAaBHEHUS
Pemiate cucTeMbl IBYX JMHEHHBIX YPAaBHEHHUH C JIByMs NE€PEMEHHBIMU U

2.2 CHCTEMbI [BYX YpaBHEHHH, B KOTOPHIX OJHO YpaBHEHHE HE SBISCTCS
ITMHEHBIM
PemaTte TEKCTOBBIE 3a7audl aNreOpanvyeckuM CrocoOOM ¢ IOMOIIbIO

2.3 COCTaBJICHUSI YPABHEHUS WM CHUCTEMbl JIBYX YPaBHEHMH C JBYyMs
epeMEeHHbIMU
[TpoBOaUTH MpOCTEHIINE HCCIIE0BAHUS YPABHEHUI U CUCTEM ypaBHEHUH, B

24 TOM 4YHUCIIEé C IPUMEHEHHEM TIpaUuecKux IpeaAcTaBIeHU EHaHpI/IMep,
yCTaHaBJIMBaTh, UMEET JIM ypaBHEHUE WJIM CUCTEMAa YPaBHEHHUH peleHHMs,
€CIIM UMEET, TO CKOJIBKO)
Pemrate NIMHEHHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh

2.5 pellleHne HEPaBEHCTB HA YWUCIOBOM NPSMOM, 3alUCBHIBATH pEILIEHUE C
MOMOIIIBIO CHMBOJIOB
Pemrate cHUCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,

26 BKITIOYAIONINE KBAJPaTHOES HEPABEHCTBO, n300paXkaTh PEUICHUE CHUCTEMBI
HEpaBEHCTB Ha YHCJIOBOW MPSMOHM, 3alHCHIBATH PEIICHHE C TOMOIIBIO
CHMBOJIOB

2.7 lcrionp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHbBIX 33124

3 DyHKIUH
PacniozHaBaTh (PyHKIMM H3y4eHHBIX BHUIOB. Iloka3biBaTh CXeMaTHUECKU

31 pacroyio’keHue Ha KooanHaTléoﬁ IUIOCKOCTH IpauKoB (PyHKIMH BUAA: y =
kx, y = kx + b, , y = axX® + bx + ¢ B 3aBHCUMOCTH OT 3HAa4YEHHUIL
K03 PHIIMEHTOB, ONUCHIBATh CBOICTBA (DYHKIIMH

39 [Toka3bpiBaTh CXEMaTHMUYECKH PACIHOJIO0KEHHE Ha KOOPJIMHATHOM IMIIOCKOCTH
rpadukoB QYHKIMHI BUJIA , Y = [X| 1 onKCHIBaTh CBOWCTBA (PYHKIUI

33 CTpouTh M M300pakaTh CXeMaTHYECKH Tpa(UKH KBaJAPaTUYHBIX (DYHKIIHH,
ONKCBHIBATH CBOMCTBA KBaIPATUYHBIX (DYHKIIMH 1O UX IpaduKam

34 Pacrio3HaBaTh KBaApaTUUHYIO (QYHKIMIO 110 GopMyJie, IPUBOIUTH IPUMEPHI
KBaPaTUYHBIX QYHKIUI U3 peabHOM JKU3HU, PU3HKH, TEOMETPHH

4 Apudmerndeckas 1 reOMETpUIecKas IPOTPecCuu

41 Pacrio3HaBaTh apu(METHYECKYI0O W TEOMETPHUYECKYIO MPOTPECCHU TIpH
[Pa3HBIX crioco0ax 3agaHus
BEITONHATE  BBIYMCICHUS C HCIOJNB30BaHHEM (OpMya n-TO UJICHA

4.2 ApuPMEeTUUECKOll U TEeOMETPUYECKOW NpOrpeccuii, CyMMbl MEpPBbIX N
YJICHOB

43 l1300pakaTh 4JIEHBI IOCJIEOBATEIILHOCTH TOYKAMHM Ha KOOPAMHATHOU
[JIOCKOCTH

4.4 Pemiate 3a/aun, CBS3aHHBIE C YMCIOBBIMHU IOCIEI0BATEIbLHOCTSIMHU, B TOM




UucIe 3aadyd M3 PeaJbHOM JKM3HU (C HCIOJIB30BAHUEM KaJbKYJIATOPA,
[ (POBBIX TEXHOJIOTHIN)

BeposaTHOCTD M CTaTHCTUKA

5.1

l3BnekaTh © MpeoOpa3oBbIBaTh HHGPOPMALMIO, MPEICTABICHHYIO B
Pa3IMYHBIX HMCTOYHUKAX B BHJAE TaOMuWI, JAUarpamM, TpaQHKoB,
[pEeCTaBIATh JaHHbIC B BUJE TaOJHII, AUarpamm, rpauKoB

5.2

Pemate 3agayn OpraHM30BaHHBIM TIepeOOPOM BAPHAHTOB, a TaKXKe C
MCTIOJIH30BAHUEM KOMOMHATOPHBIX MPABUII U METO/IOB

5.3

cronp30BaTh ONHCATENbHBIE XapaKTEPUCTUKU JIA MAaCCHBOB YHMCIIOBBIX
JIAHHBIX, B TOM YHUCJIC CPCAHNUEC 3HAYCHUA U MEPHI paCCCUBAHUA

5.4

HaxoauTh 4acTOThl 3HAUEHUH U YAaCTOThI COOBITHS, B TOM YHCJIE MOJIb3YAChH
[pe3yJibTaTaMH MPOBEJICHHBIX U3MEPEHUI 1 HA0JII0IeHU

5.5

Haxogutb BCPOATHOCTHU CHy‘I&fIHLIX COOBITHH B HU3YUCHHBIX OIIbITAX, B TOM|
UKUCJIC B OIIbITaX € PABHOBO3MOYKHBIMH 3JICMCHTAPHBIMH CO6BITI/I${MI/I, B
CCPUAX HUCIIBITAaHHU I J0 TICPBOT'O YCII€Xa, B CCPUAX HUCIIBITAaHHI EepHy.]'IJ'II/I

5.6

lIMeTh mpeAcTaBl€HHE O CIy4ailHOM BeJIMYMHE M O paclpeiesieHUH
BEPOSITHOCTEN

5.7

MMeTs MNpeaACTaBJICHUEC O 3aKOHC OOJIBIINX YHCENI Kak O IMPOABJICHUHA
3AaKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIINX
4rices B IPUPOJIE U 00IEeCTBE

[ 'eomerpus

6.1

3HATh TPUTOHOMETPUYECKHE (YHKIUU OCTPBHIX YIJIOB, HAXOAUTh C HX
[OMOIIbI0  pPA3IUYHbIE  AJIEMEHThl  HPSIMOYTOJIBHOTO  TPEYrojJbHUKA
("pemieHue TPSIMOYTOJIBHBIX TpeyroabHUKOB"). HaxonuTe (¢ momouibro
KAJIbKYJISATOPA) JJIMHBI U YTIIbl 711 HeTaOJMYHbIX 3HAYEHUI

6.2

[Tonp30BaThCs dhopmynamu MPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKICCTBOM ISl HAXOXKJICHUSI COOTHOIIICHUN MEXTY|
TPUTOHOMETPUYECKUMHU BETHIYMHAMU

6.3

lcronb30BaTh  TEOPEMBI CHHYCOB M KOCHMHYCOB JUISI  HAaXOXACHUS
PasIMYHBIX DJIEMEHTOB TpeyrojpHUKa ("pelieHue TpeyrojbHUKOB"),
[IPUMEHSTH UX NIPU PEIIEHUH F'€OMETPUUECKHX 3a7a4

6.4

Bnagerb MOHATUSMU TpeoOpa3oBaHUs  MOAOOHS, COOTBETCTBEHHBIX
piieMeHTOB MOoJ00HBIX ¢uryp. [lomp3oBaThecsi cBOWCTBaMU TOI00US
MPOU3BOJIBHBIX (UTYP, YMEThb BBIYHCIATH MJIWHBI U HaXOIUTh YTl Y
nonoOupIx ¢uryp. IlpumeHsTh CBOHCTBA MOAOOUS B MPAKTUYECKUX
3ajayax. YMeTh MPUBOAUTH MPUMEPHI MOJO0OHBIX (PUTYp B OKpYXKaroIiem
Mupe

6.5

[lonp30BaThCS TCOpCMaMUn 0 NMPOU3BCACHUN OTPEC3KOB XopAa, 0|
IMPONU3BCACHUN OTPC3KOB CCKYIIUX, O KBA/IpaTC KacaTellbHOM

6.6

[Tonp30BaThbcss BEKTOpaMM, MOHUMATh UX T'€OMETPHUUECKU U (U3NYecKui
CMBICJI, IPUMEHATh MX B PELICHUH F€OMETPUYECKUX M (PU3MUECKUX 3aj1ad.
[IpMeHSTh CKalspHOE NMPOU3BENECHUE BEKTOPOB AJI HAXOKIEHUS [UIMH U
YTJIOB

6.7

[lonn30BaThCA MCTOAOM KOOpJAWHAT Ha IINIOCKOCTH, MPUMCHATH €ro B
[PCIICHUH I'COMCTPUYCCKUX U MMPAKTHUYCCKUX 3a71a4

6.8

Bnasers MOHATUSMU MPAaBUJIBHOIO MHOTOYIOJbHUKA, JUIMHBI OKPYKHOCTH,
IUIMHBI IYTHM OKPY>KHOCTH W PaJMaHHOM Mephbl yIyia, YMETb BBIUUCISTH
ionianb Kpyra U ero vacteil. IlpuMeHsTh nosydyeHHble yMEHHS B




MPAKTUYCCKUX 3aa4ax

HaxonuTh ocM WM LEHTPHl CUMMETPUM (DUTYp, TPUMEHSTH IBHUKCHUS

6.9 .

MJIOCKOCTH B IPOCTCUIINX CIIydasAX

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHHWA HA NPAKTUKE - CTPOUTHL MATCMATHYCCKUC
6.10 MOACIIM JIA 3aJad peaHBHOﬁ JKM3HU MW MIPOBOJUTH COOTBCTCTBYHOIIUC

BEIYMCIICHHSI ¢ IPUMEHEHHEM MOJO0OMSI M TPUTOHOMETPHUYSCKUX (PYHKITHIA
(MONB3yACh, i€ HEOOXO0IUMO, KaJTbKYJISITOPOM)

[TpoBepsiembie AyeMeHTHI coepkanus (9 kiacc)

Kon

IIpoBepsieMblIil 2IIEMEHT COAEPKAHUS

Urcna u BEIUKMCICHUS

11

PanoHanpbHbIC YHWCIa, HWPPAIlMOHAIBHBIE YHCIA, KOHEYHBIE M  OECKOHEUYHBIC
eCATUYHBIC IPOOH

1.2

MHOKECTBO HeﬁCTBHTCHBHBIX YHUCCII, JEUCTBUTEIIbHBIC 4YHCJA Kak OECKOHEYHBIE
JICCATHYHBIC I[pO6I/I. B3auMHO OJHO3HAYHOE COOTBETCTBHE MCKAY MHOKCCTBOM
e CTBUTEIIBLHBIX YMCENI U KOOpHHHaTHOfI HpHMOﬁ. CpaBHeHI/Ie HeﬁCTBHTCHLHLIX YHUCCII

1.3

ApI/I(bMeTI/I‘leCKI/IC JIEHUCTBUS C ILCIZCTBHTGHBHBIMH qucjiaMu

14

3mepenusi, npuOinKeHusi, OLEHKU. Pa3meppl OOBEKTOB OKpYXKAIOLIETO MHpA,
TUINTEIBHOCTD MPOLIECCOB B OKpY»karomeM mupe. [IpubnmxkeHHoe 3HaueHUe BEIUYNHBI,
TOYHOCTh HpubmmkeHus. Oxpyrienue uyucen. [lpukuaka M oneHKa pe3yJabTaToOB
BBIYMCIICHUI

'YpaBHEHMs 1 HEpABEHCTBA

2.1

'YpaBHEHHUsI C OJHOM NTEPEMEHHOMN

2.2

JInneliHoe ypaBHeHMe. PenieHne ypaBHEeHUH, CBOASIIMXCS K JIMHEWHBIM

2.3

KBa,I[paTHOC YpaBHCHHC. Penienue ypaBHeHHﬁ, CBOIAIHNXCA K KBAAPATHBIM

2.4

brukBanpatHoe ypaBHeHUE. [IpuMepsl pelieHuss YpaBHEHHMUM TPETbEH M YETBEPTOU
CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIU

2.5

Pemenue 1poOHO-paliiOHAIbHBIX YPaBHEHHH

2.6

CrcTeMbl ypaBHEHUI

2.7

'YpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk

2.8

Pemienne cucreM IByX JIMHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU

2.9

Pemienue cucrem AByX YpaBHEHU, OJJHO M3 KOTOPBIX JIMHEHHOE, a JPYroe - BTOPOH|
CTETICHU

2.10

['paduyeckas HHTepIpeTalns CUCTEMbl YpaBHEHU C IBYMsI IEpEMEHHBIMU

211

PeliieHre TEKCTOBBIX 3a1a4 aﬂreraI/I‘{CCKI/IM CII0CO00M

2.12

UrcnoBbie HCPABCHCTBA U UX CBOMCTBaA

2.13

Perienne nMHEMHBIX HEPABEHCTB C OJHOM NTEPEMEHHOMN

2.14

Perienue cucrem JTMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN

2.15

KBagpaTHbIC HEPABEHCTBA

2.16

[ padudueckass wWHTEpHpeTaniss HEPABEHCTB M CHCTEM HEPaBEHCTB C  JIBYMS
[epEMEHHBIMU

DyHKIUU

3.1

KBaaparnunas ¢yHKuus, ee rpaguk u cpoiictBa. [lapaGona, KOOpIWHATHI BEPITUHBI
mapaboJIbl, OCh CHMMETPHUH TTapadoIIbI

3.2

['paduku pynknumii y = kx, y = kx + b u ux cBoiicTpa

3.3

'pacdmku GpyHKIWIT , y = X" U X CBOHCTBA




3.4

['paduxu GyHkIwmii , y = [X| 1 UX CBOICTBA

4 |YucnoBele OCIEI0BATEIBHOCTH
41 Onpenenenne © CrnocoObl 3aJaHUs YHCIOBBIX IOCTENOBATEIBHOCTEH. 3agaHue
MOCIICOBATEIHHOCTH PEKYPPEHTHOM hopmyioi 1 GopmMyIioii n-ro ujaeHa
492 Apudmernueckass mporpeccus. PopMynbl n-ro wieHa apupMETHYECKOi MPOrpeccum,
CYMMBI IIEPBBIX N YICHOB
43 ['eomerpryeckas nporpeccus. @opMmysbl N-ro 4ieHa I'€OMETPUYECKOM IIPOrpeccuy,
CYMMBI IIEPBBIX N YWICHOB
44 l1300pakeHre 4ieHOB apu(METHUECKOW M NeOMEeTpUYECKON NMporpeccuil TOYKaMH Ha
KOOPJIMHATHOW MJIOCKOCTH. JIMHEHHBIN M 3KCOHEHIIMAJIbHBIA POCT
4.5 |CnoHbIC TPOIICHTHI
5 |BeposTHOCTH U CTaTHCTHKA
51 [IpencraBieHre NOaHHBIX B BUAE TaONUWI, AWarpamMM, rpaduKoB, HHTEPIPETALUS
maHHbIX. UTeHne u noctpoeHne Tadiuil, IMarpamMm, TpauKoB MO PeaJbHbIM JTaHHBIM
5.2 [[lepectaHoBKH 1 (aKTOpUAI
5.3 |CoyeraHus ¥ YKCIIO COUCTAHUM
5.4 [Tpeyrompuuk Ilackans. Pemenne 3a1a4 ¢ uConp30BaHuEM KOMOMHATOPHKHI
55 ["eomeTpuueckast BeposITHOCTb. Ciay4yaiHbli BEIOOP TOUKU U3 (DUTYphI HA IIJIOCKOCTH, U3
OTpe3Ka U U3 IyTd OKPY>KHOCTH
5.6 |[cnpitanue. Yenex u Heynaua. Cepusi HCIBITAHUI JI0 IEPBOTO ycrexa
5.7 |Cepus ucnbitanuii bepuyimu. BepositTHocTH cOOBITHIA B cCepuM MCIbITaHM bepHyIm
5.8 [CiydaiiHas BeTMUMHA U pacIpeie]ICHUEe BEPOsITHOCTEH
59 MaTemaTrueckoe okujaHue u aucnepcus. [IpuMepsl MaTeMaTHUeCKOro OXKHUAaHUS KakK
TEOPETUYECKOI0 CPETHEr0 3HAYCHMSI BEIMUMHBI
510 MaTtemaTHuecKkoe OKMJaHUE U JIUCIEpCHUs CIydallHOM BEIMYMHBI "YUCIIO YCIEXOB B
cepuu ucneltanuil bepuymm"
511 [TonstTue o 3akoHe OoyblIMX yucen. VM3MepeHue BepOATHOCTEHW € MOMOILBIO YacTOT.
Pons u 3HaueHne 3aK0Ha OOJIBIIMX YUCEN B MPUPOJIC U 0OIIECTBE
6 [Ceomerpus
61 Cunyc, xocunHyc, TaHreHc yrioB oT O nmo 180°. OCHOBHOE TpPHUIOHOMETPUYECKOE
TO1eCTBO. DOPMYJIBI IPUBENCHHUS
6.2 Pemenne TpeyrosbHHKOB. TeopemMa KOCHMHYCOB U TeOpeMa CHHYCOB. PemieHue
IPAKTUYECKHX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [[IpeoOpazoBanue nogoobus. [1o1001e COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema O NPOU3BENEHHUU OTPE3KOB XOpJ, TEOPEeMbl O NPOM3BEACHHH OTPE3KOB
CEKYILMX, TEOPEMA O KBaApaTe KacaTeJIbHOU
Bektop, nnuHa (MOAYJb) BEKTOpA, COHAINpPABJICHHBbIE BEKTOPBI, MPOTHUBOMOJIOKHO
6.5 [HampaBJeHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpPAIMU
HaJ BekTopamu. Pas3nokeHne BeKTopa 1o IByM HEKOJJTMHEAPHBIM BEKTOpam
6.6 Koopaunatel BekTopa. CkalipHOE NPOM3BENEHHE BEKTOPOB, NpPUMEHEHHE IJIf
HaXO0XIEHUS JUIMH U YTJIOB
/lexapTOBbl KOOpAMHATBI Ha IIOCKOCTH. YPAaBHEHHsI MNPAMOA U OKPYXHOCTH B
6.7 [KoopJMHATAaX, MEPECEYCHUE OKPYKHOCTEH M MpsSAMbIX. MeETol KOOpAMHAT U €ro
[IPUMECHEHUE
6.8 |[[IpaBHILHBIC MHOTOYTOJIBHUKN
6.9 JlnnHa okpyxHoOCTH. I'pagycHas W paavaHHas Mepa yIya, BBIUMCIEHHME JIMH YT

OKPYKHOCTEH




6.10 [[Tnomanp Kpyra, CEeKTOpa, CerMeHTa

6.11

/[Br>KEHUA
npeacrasienus). [lapamiensubiit neperoc. [loBopot

IUIOCKOCTH W BHYTpEHHHME CUMMeTpuu ¢uryp (3/eMeHTapHbIe

Jl1 mpoBeeHNsT OCHOBHOTO T'OCYJapCTBEHHOI'0 9K3aMeHa Mo MareMaTuke (mainee - OI'D
0 MaTeMaTUKe) HCIONb3YeTCs TMepeueHb (KOAU(PHUKATOP) MPOBEPSIEMBIX TpeOOBaHUHN K
pe3ysbTaTaM OCBOGHHUS OCHOBHOW 00pa30BaTelNbHOM IPOrpaMMbl OCHOBHOTO — OOILEro

06pa30BaH1/1;1 1 3JICMCHTOB COACPIKAHUA.

[Iposepsiembie Ha OI'D Mo MaTeMaTuke TpeOOBaHUS

K pe3y/nbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEebHOM IPOrpaMMBbl

OCHOBHOTO 00111eT0 00pa30BaHMs

Kon
MIPOBEPSEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHO# 00pa30BaTeIbHON IIPOrPaMMbl OCHOBHOI'O OOIIIEr0 00pa3oBaHus
Ha ocHOBEe ®I'OC

1

YMeHue OIICPUPOBATDL IMOHATUAMU: MHOKCCTBO, ITOAMHOXXCCTBO, OIICpallvun
HaX MHOXCCTBaAMH; YMCHUC OIICpHUPOBATH ITOHATUAMMU! rpa(b, CBSI3HBIN
rpa(b, ACpCBO, LUKI, HNPUMCHATL HUX IpU PCHICHUU 3aJa4d; YMCHUC
1 CIIOJIb30BAaThb rpa(bnquKoe npeaACTaBJICHUC MHOXCCTB [JIsd OIIMCAaHUs
[PCAJIbHBIX ITPOLCCCOB U HBHeHHﬁ, IIpu PCIICHUHU 3a4a4 U3 APYIrux y‘le6HBIX
IMPpCaIMCTOB

YMeHue OIICPHUPOBATL IIOHATHUAMHU: OIPCACICHUEC, aAKCHOMa, TCOpECMa,
MTOKa3aTCJIIbCTBO, YMCHHC PpacCIiio3HaBaTb HNCTHUHHBIC n JIOXKHBIC
BLICKA3bIBAHUA, TMPUBOAUTL IIPUMCPBI W  KOHTPHIPUMCEPBI, CTPOUTH
BHICKA3bIBAHWA U OTPUILIAHUA BBICKa3bIBaHU M

YMeHue OIICpHUPOBATh MOHATUAMU:. HATYPAJIBHOC YHCIO, IIPOCTOC U
COCTAaBHOC YUCIIO, JCJIUMOCTb HATYpPaAJIbHBIX YHCCII, IIPHU3HAKU ACIIMMOCTH,
[1CJIOC YHCJIO, MOAYJIb YHCJIa, OOBIKHOBEHHAS I[p06]5 n ACCATHUYHAsA I[pO6L,
CTaHI[apTHLII\/’I BUJ YHUCIIa, pallUOHAIBHOC YHCIIO, UPPALMOHAJIBHOC YHUCIIO,
apI/I(l)MeTI/I‘leCKI/Iﬁ KBaZ[paTHLIﬁ KOpCHb, YMCHHUC BBIIIOJHATDH JIEHUCTBHUS C
UHCJIaMU, CpaBHUBATL W YIIOPAAOYHUBATH YUCIIA, NPCACTABIIATH YHCIA HA
KOOp,HHHaTHOﬁ HpHMOﬁ, OKpYTJIATh 4YHCJIA, YMCHHUC NCJIATh NPHUKUIAKY H
OLICHKY pC3yJibTaTa BBIUMCIICHU

'YMeHue OINICpHUpPOBATh IMMOHATHUAMU: CTCICHb C MCJIBIM I10KAa3aTCJICM,
apI/I(I)MCTI/I‘{CCKI/Iﬁ KBa)IpaTHLII\/'I KOpCHb, MHOI'OYJICH, anre6pa1/1qecxa51
IIpO6B, TOXIACCTBO, 3HAKOMCTBO C KOPHEM HaTypaHBHOﬁ CTEIIEHU OO0JIbIIIe
CAUHUIBI, YMCHUC BBIIOJHATL PACUCTHI IO (I)OpMyJ'IaM, Hp606p8.30BaHI/IH
ICJIBIX, ,Z[pO6HO-paI_II/IOHaJ'IBHBIX BLIpa)KCHI/Iﬁ n BBIpa)KCHI/Iﬁ C KOPHAMH,
Pa3JI0OKCHUC MHOTOYWICHA HA MHOKHUTCIIU, B TOM YHUCJIC C UCIIOJIB30BAHUCM
(I)OpMYJ'I Pa3HOCTU KBAAPATOB U KBaJApaTa CYMMBI U Pa3HOCTHU

'YMeHue omnepupoBaTh IMOHSATHUSMH: YHCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOW TEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM;
YMEHHE peliaTh JIMHEHHBIE W KBaJApaTHBIE ypaBHEHHUsA, JAPOOHO-
[pallMOHAJIBHBIE YPABHEHUSI C OJTHOM MIEPEMEHHOM, CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUM, JTMHEWHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW, B TOM 4YHCIE IpHU
pPEIIEHUH 3aJa4 W3 JAPYTUX IPEIMETOB MU IMPAKTHUYECKUX 3a/1ad; yMEHHUE

MCIIOJIb30BAaTh KOOPJAMHATHYIO MPSIMYI0 M KOOPAMHATHYIO IJIOCKOCTh IS




M300pakeHNsl pelieHN ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHune omnepupoBaTh MOHATHAMU: (QYHKIUSA, rpaduk ¢GyHKIWAH, HYIH
(yHKINU, MTPOMEXYTKH 3HAKOMOCTOSIHCTBA, HPOMEXYTKH BO3pPACTaHUS,
yObIBaHMs, HaWOOJbIIEE M HAMMEHbIIEEe 3HAYCHUS (QYHKUUHU; YMECHHE
ONEPHPOBATH TMOHATUSAMHU: TpsMas IPOMOPLUUOHANBHOCTD, JHHEHHAs
¢dynkuus, kBaapatuyHas QyHKOUsA, oOpaTHas MPONOPLUOHATIBHOCTD,
napabosna, runep0osa; yMEeHHe CTPOUTh rpaduku (yHKUIUH, UCIOIB30BaTh
rpaduKyd A7 ONpPENENICHUS] CBOMCTB IPOLECCOB M 3aBUCHMOCTEH, IS
pelIeHus 3a/1a4 W3 JPYTUX Y4eOHBIX TPEAMETOB M pEabHOW IKHU3HH,
YMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXAY BeTHUNHAMHU

'YMeHue oneprupoBaTh MOHATUSAMU: MOCIEI0BATEIBHOCTD, apupMeTHYecKast
M reoMeTpudeckas IpPOTPECCHM; YMEHHE HCII0JIb30BAaTh  CBOICTBA
MOCJIeI0BaTeNbHOCTEH, (POPMYIIBI CyMMBI M OOIIETrO WiIEHA MPH PEIICHUH
3ajady, B TOM 4YMCJE 3aJad U3 JPYrUX Y4YEOHBIX MPEIMETOB M PEAJbHOU
PKI3HH

'YMeHue pelaTh 3a1a4M pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOIU U
JacTH, JBUKEHHE, paboTy, LIEHY TOBAapOB U CTOMMOCTH MOKYIOK U YCIIYT,
HaJIOr'M, 3aJaud U3 o00JacTU YIpaBJICHUA JMYHBIMH U CEMEUHBIMY
(uHaHCAMM); YMEHHE COCTaBJISITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3alayd, HCCIECAOBATh IIOJyYEHHOE DECIICHUE H
OLICHUBATh MIPaBAOIN0100HOCTb MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMM: (QUrypa, TOUKa, OTPE3OK, Mpsmasdi, JIyd,
lIOMaHasi, YroJl, MHOTOYTOJIbHUK, TpPEyrojbHHK, pPaBHOOEAPEHHBIH WU
[PABHOCTOPOHHHI TPEYroJbHUKH, MPSMOYTOJIbHBINA TPEYroNbHUK, MEMaHa,
OuccekTpuca U BBICOTA TPEYTOJIbHUKA, YEThIPEXyTOJbHHUK,
napajienorpaMM, — poM0,  HPSIMOYTOJbHUK,  KBaapaT,  Tpameuus;
OKpY)KHOCTb, KpYT, KacaTeibHas; 3HAaKOMCTBO C IPOCTPAaHCTBEHHBIMU
burypamu; ymMeHue pemiarth 3aJaud, B TOM YHUCIIe U3 TOBCEJHEBHOM KU3HHU,
Ha HAXOX/IEHHUE T€OMETPUYECKHX BEJIWYMH C NPUMEHEHHEM H3yYEHHBIX
CBOWCTB GuUryp 1 pakron

10

YMeHue ONCpHUpoOBaTh TOHATUAMU: PABCHCTBO (I)I/Il"yp, paBCHCTBO
TPEYTOJIbHUKOB; IMapaJlUICIIbHOCTb U TECPHCHAUKYIISIPHOCTD MPAMBIX, YI'OJI
MCIKAY MPAMBIMHA, ICPIICHAUKYIIAP, HAKIIOHHAA, IIPOCKINAA, HO,Z[06I/Ie q)Hpr,
HOIIO6HBIC TPECYIrOJIbHUKU, CUMMCTPUA OTHOCUTCIIbHO TOYKH U HpHMOﬁ;
YMCHHUC pPACIIO3HABATH PAaBCHCTBO, CUMMCTPUIO U I'IO)I06I/IC (I)I/II‘yp,
MapaJUICJIbHOCTD U NCPHCH AUKYIIAPHOCTD HNPSAMBIX B OKPYXAIOIIEM MUPC

11

'YMeHue omnepupoBaTh MOHATHUSAMU: JJIMHA, PACCTOSHHUE, yroll (BEIWYHHA
yTJla, CHHYC U KOCUHYC YIJIa TPEYroJbHUKA), IUIOLadb; YMEHUE OLIEHUBATh
pa3Mepbl TPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE
MPUMEHSTh (POPMYIBl MEPUMETPa U TUIOIMIATA MHOTOYTOJIBHUKOB, IJIMHBI
OKPYKHOCTH u IO U Kpyra, obbeMa MPSAMOYTOJIBHOTO
[apasulesIenuIe1a; YMEHHE MIPUMEHSTH MIPU3HAKU PaBEHCTBY|
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHUKA, TEOPEMY)
[Tudaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS [JISl BBIUMCICHUS JIJIUH,
ACCTOSIHUM, MIoIaci

12

Ymenne  u3o0Opaxarb  IUIOCKHMEe  (UTYphl W HMX  KOMOHMHAaIuW,
[POCTPAaHCTBEHHBbIE (PUIYpHI OT PYKH, C TOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY WJIM CHMBOJILHOMY]




OITMCAHHTIO

13 'YMeHMe OonepupoBaTh IMOHATHUAMU: MPAMOYTOJIbHAs CUCTEMA KOOPJMHAT;
KOOPIMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOpPA HA
YUCJIO, CKASIPHOE IPOU3BEACHUE BEKTOPOB; YMEHHME MCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI IS IPEICTABICHUs JAHHBIX U PEIICHMS 3a]a4, B
TOM YHCJI€ U3 JPYTrUX y4EOHBIX MPEJAMETOB U PETbHOM KU3HH

14 'YMeHue onepupoBaTh NMOHATUSAMU: CTOJIOMKOBBIE U KPYIOBbIE IHAarpaMMBl,
TaOiubl, cpenHee  apudmerwyeckoe, MeAWaHa, HauOOJbIIEe U
HaMMEHBIIICe 3HAYCHHUS, pa3Max YKHCIOBOIO Habopa, yMEHHE H3BIICKATh,
MHTEPIPETHPOBATH M MPE0OPa30BhIBATh WH(POPMAIIHIO, TIPEACTABICHHYIO B
TaOJUIaX ¥ Ha JUarpamMmax, OTPaKarollyl0 CBOWCTBA M XapaKTEPUCTHKH
[PCAJIbHBIX MPOLCCCOB U ﬂBHeHI/If/’I; YMCHHEC pPACIIO3HABATb HW3MCHYUBLIC
BEJIMYMHBI B OKPYXKAIOILIEM MUPE

15 'YMeHue onepupoBaTh IOHSATHSAMHU: CIy4dallHbId ONBIT (CIIy4aiHbIH
DKCIIEPUMEHT),  JJIEMEHTAapHOE  COObITHE  (RJIEMEHTAapHBbI  HCXON)
CIIy4ailHOTO OIIbITa, CIy4alHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HAaXOJUTb  BEPOSITHOCTU  CIIydallHbIX  COOBITMM B ONBITaX C
[PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU; YMEHUE pelIaTh 331ayy|
METOZOM OpPraHM30BaHHOIO Ilepedopa M ¢ HCIOJIb30BAHUEM IIPAaBUIIA
YMHOXKEHUS; YMEHHE OLIEHMBAaThb BEPOATHOCTH pEaJbHBIX COOBITHH U
SIBJICHUM, NOHMMATh POJIb NMPAKTUYECKH IOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITUI B OKpY)KaloLEM MHpPE M B KM3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHMCET U €ro
[POJIBIO B MACCOBBIX SIBJICHUSIX

16 VYMeHue BBIOUpATh MOAXOISANINI U3ydYeHHBIH METOJ Ui PEIIeHUs 3a/1auH,
[IPUBOAUTH IMPUMEPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MpHUPOJE M
PKU3HHM, DPACIO3HABaTh IPOSIBICHUWE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
OMUCHIBaTh OTIEJbHBIE BBIIAIOIIMECS PpE3YyIbTaThl, MOJYYEHHBIE B XOJE
Pa3BUTHS MAaTEeMAaTHUKH KaK HAayKH, TPUBOJUTH MPUMEPbl MAaTEMATHUECKUX
OTKPBITHI U X aBTOPOB B OT€YECTBEHHON M BCEMUPHON HCTOPUH

[lepeueHs 31eMEHTOB coepKaHusl, TpoBepsieMbix Ha OI'D
110 MATEMAaTHKE

Kon

[TpoBepsieMbIil AIEMEHT COJIEPKAHUS

Yyicia ¥ BEIYMCIIEHUS

11

HaTypaJ'IBHBIe M LOCJIBIC YHCIa. HpI/I3HaKI/I JACTIMMOCTH ICIIBIX YHUCECI

1.2

(OOBIKHOBEHHBIE U JCCATHYHBIC ,Z[p06I/I, ITPOLCHTEI, OCCKOHCYHBIC TCPpUOANYICCKUC ,Z[pO6I/I

1.3

ParioHaabHBIC YKCA. ApI/I(I)MCTI/I‘{CCKI/IC orncpanru ¢ paluOHAJIIbHBIMU YUCJIAMU

14

I[eﬁCTBHTCHBHBIe qucia. ApI/I(I)MCTI/I‘{CCKI/IC orcpanuu C JIeCTBUTEIbHBIMU YK CIaMHU

1.5

[[puOmkeHHbIE BBIUMCICHUS, TIPABUJIA OKPYIJICHUS, MPUKHUAKA M OIEHKA PEe3yJIbTara|
BBEIYHUCIICHUN

AnreGpanyecKue BhIpaKeHHs!

2.1

bykBeHHbIE BhIpaKeHUS (BBIPAXKEHHSI C TEPEMEHHBIMHU)

2.2

CteneHb C 1enbIM TokazareneMm. CTeneHb ¢ palMoHalJbHbIM IoKa3zareneMm. CBOWCTBa
CTEleHn

2.3

MHOTrO4JIEHEI

2.4

Anrebpanueckas 1poob

2.5

Apudmernuecknii KopeHb HaTypaibHOH creneHu. JleiictBus ¢ apudmMeTHuecKumu




KOPHSIMU HAaTypaJIbHON CTENEHU

'YpaBHEHMs M HEpABEHCTBA

3.1

[{enbie 1 npoOHO-panoHaIbHbIe YpaBHEHU. CUCTEMbl U COBOKYITHOCTH YpaBHEHUM

3.2

[{enpie 1 npoOHO-paninoHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3

Penrenne TeKCTOBBIX 3aJa4

UrncnoBbie IIOCJICA0BATCIIBHOCTHU

4.1

HOCJIG,I[OB&TGJIBHOCTI/I, CII0COOBI 3aJJaHusA HOCHGHOB&TCHBHOCTeﬁ

4.2

ApudmeTnueckasi U reoMeTpuyeckas nporpeccuu. opmya CiI0XKHBIX IPOIIEHTOB

DyHKIMHU

|@ysakus, crnocoObl 3amanus QyHkuuu. ['padux ¢ynkumu. OOnacte ompeneneHus H

MHOXecTBO 3HaueHWi QyHkiuu. Hymn ¢yskmoun. [IpomMexxyTku 3HAKOMOCTOSIHCTBA.
[IpoMe)XyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl ¥ MHHAMYMBI (DYHKIHH.
HaunGombliee 1 HauMeHblllee 3HaUeHUe QYHKIMN Ha IPOMEKYTKE

KoopauHaThl Ha IPSIMON U IIIIOCKOCTH

6.1

KoopanHatHas npsmast

6.2

I[eKapTOBBI KOOPAMWHATBI HA IIJIOCKOCTH

['eomeTpus

7.1

['eomeTpuyeckue GUrypsbl 1 UX CBOMCTBA

7.2

TpeyroabHuK

7.3

MHOrOyrojapHUKH

7.4

OKpY>KHOCTb U KpYyT

7.5

H3MepeHI/Ie TCOMCTPHUICCKUX BCJINYNH

7.6

BekTops! Ha IIOCKOCTH

BepO}ITHOCTB " CTaTUCTHKA

8.1

OmnucarenabHas CTaTUCTUKA

8.2

BeposTHOCTB

8.3

KomOunHaTopuka

8.4

MHuo)ecTBa

8.5

['padbt




TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
1 IT 7 2
PEACTABIICHHE AQHHbIX https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 1
Omucatenbiias CTaTHCTHi 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITUA https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
2
6 O0001enne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas cTaTucTUka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O06001enue, cucTeMaTH3aIus 3HaHUH https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
ara uuppoBbIe
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 IIpencraBneHne JaHHBIX B 1 bubnnoreka [JOK
TabInIax https://m.edsoo0.ru/863ec1f8
5 [IpakTryeckue BBIYUCIEHHUS 110 1 bubnuorexa [JOK
TaOJINYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BiieueHne u nHTEpIIpETas 1 bubnuorexa [JOK
TaOJIMYHBIX TAaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTrnyeckas padora "Tabmumbr" 1 1
I'pacduueckoe npencraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnnorexka [JOK
CTOJIOUKOBBIX (CTOIOUYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
UteHne 1 NOCTPOCHHUE TUarpaMM.
6 [Tpumeps! nemorpadudecknux 1 bubmmorexa [OK
PHMED P https://m.eds00.ru/863ed602
auarpamMmm
7 [IpakTuueckas pabora 1 1 bubnuoreka [IOK
"NuarpamMmbr” https://m.eds00.ru/863ed72e
3 Yucnossie HaOopel. CpenHee 1 bubnuoreka [IOK
apupMeTHIecKoe https://m.eds00.ru/863ed846
9 Uucnossie HaOophl. CpenHee 1 bubnnoreka [HOK
apudmernueckoe https://m.eds00.ru/863ed846
10 Menunana 4rciioBoro Habopa. 1 bu6mmoreka [IOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Y CcTOMYUBOCTH MEUAHDBI

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

MCI[I/IaHa quCJI0BOI'O Ha60pa.

1 Y CTONYHNBOCTD MEJIAaHBI
12 [IpakTuueckas pabora "Cpennue bubnmoreka [JOK
3HaYeHus" https://m.edsoo.ru/863edc6a
HauGoupiiiee 1 HauMEHbIIIEES
13 3HAYEHMs YUCITIOBOTO Habopa. bubmorexa LHOK
https://m.edsoo.ru/863ee07a
Pazmax
HawuGounpiiee 1 HauMeHbIIIEe
14 3HAYEHMs YUCITIOBOTO Habopa.
Pazmax
HawubGomnbiiee 1 HauMeHbIIIEe
15 3HAYEHUS YUCIIOBOTO HAbOpa.
Pazmax
KoHTtponbHas paboTa 1mo Temam
16 "HpeECTaBHCHIIjIe JNAHHBIX. bubmmorexa [TOK
https://m.eds00.ru/863ee390
OnucarenbHas CTaTUCTHKA"
17 CrnydaiiHast ”3MEHUYHNBOCTD bubnuoteka [JOK
(mpumepsbI) https://m.edso0.ru/863ee4bc
18 YacroTa 3Ha4YeHUI B MacCHUBE bubmuorexa [JOK
JIAaHHBIX https://m.edsoo.ru/863ee69c
bubmuorexa [JOK
19 I'pynmuposka https://m.edso0.ru/863ee9d0
20 I'ucrorpammel
bu6mmorexa [IOK
21 Tnerorpabt https://m.edsogru/863eeelc
99 [TpakTuueckas pabora "Ciydaiinas bubnnoreka [HOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, Bepuuna, pedpo.

23 [Ipencrarnenue 3aga4u ¢ IMOMOIIBIO bubmmorexa [JOK
et A B https://m.eds00.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTD) BEPILUUHBL.
24 Yucrno pédep u cymmapHas CTEIICHb bubmmorexa [JOK
pebep 1 cyMMap https://m.edso0.ru/863ef0ba
BepwuH. Llens u nuki
o5 Hens u nuxi. [Tyt B rpade. bubmuoreka [JOK
[IpencraBienue o cBSI3HOCTH rpada https://m.eds00.ru/863ef236
26 [Ipencranenue 06 bu6mmoreka [IOK
OPHUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
97 CrydaifHbI{ OTIBIT U CITy4aiHOE bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHS.
Ponb ManoBeposITHBIX U bubnuoreka [IOK
28
MPAKTUYECKHU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE
29 Mosera u urpaibHas KOCThb B
TEOPUH BEPOATHOCTEN
[IpakTuueckas pabora "Hacrora bubnnoreka [JOK
30
BBINAJcHUA opia https://m.edso00.ru/863ef8a8
KonTponbHas paboTa no Temam
31 "Cny4aiiHasi U3MEHYHUBOCT. bubnuotexa [JOK
I'pads1. BeposTHOCTH CiTyqaifHOTO https://m.eds00.ru/863f0186
coObITUS"
39 [ToBTOpenue, 0600IIEHNE. bubmuorexa [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, o6o0IIEHNE. bubnuoreka [IOK

OmucarenpHas CTaTUCTUKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 [ToBTOpeHUE, 0600IICHNE. 1 bubnmoreka [JOK
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.edso00.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/863efec0

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 [IpencraBienre TaHHBIX. 1 bubnnoreka [JOK
OnucarenbHasi CTaTUCTUKA https://m.edso00.ru/863f029
5 Crny4aitHast ”3aMeHunBOCTh. CpeHue 1 bubnuotexa [JOK
YHCIIOBOI'O Habopa https://m.edso0.ru/863f03fc
3 Crny4aitasie coObITUsA. BepositTHocTH 1 1 bubnnoreka [JOK
Y4aCTOThI https://m.eds00.ru/863f0578
Kiaccuueckue moaenu reopuun
4 BEPOATHOCTEH: MOHETA U UTpabHas 1 bubmorexa HOK
P ' P https://m.edso0.ru/863f076¢c
KOCTh
bu6mmoreka [IOK
5 1
Oricionetis https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
6 1
Jlucniepens wncsosoro Hadopa https://m.edso0.ru/863f0a50
7 CraHgapTHOE OTKIIOHEHUE YHCIOBOIO 1 bubmuoreka [IOK
Habopa https://m.edso00.ru/863f0bfe
8 JlnarpaMMbl paccernBaHUs 1 bubmorexa HOK
P P https://m.edso0.ru/863f0ea6
bubmuoreka [JOK
9 M 1
HOIKECTBO, HOAMHONKECTEO https://m.eds00.ru/863f1180
Onepanuu HaJl MHOYKECTBAMU:
patt 8 bubnmoreka [JOK
10 o0BeAMHEHHE, TIEPECEUCHHE, 1

JOTOTHEHNE

https://m.edso0.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepanuii HaJl
MHO>KECTBAaMH: TIEPEMECTUTENBHOE,

bubmuorexa [JOK

11
coYeTaTeIbHOe, pacpeaeIuTeIbHOE, https://m.eds00.ru/863f1784
BKJIFOUCHHS

12 I'padmueckoe npencraBieHue bu6mumorexa [IOK
MHOKECTB https://m.eds00.ru/863f198c

13 KoHTposbHas pabota 1mo Temam
"Cratuctrka. Muoxkecrtna"

14 OnemenTapHble coObITHsL. CydaliHble bubnnorexa [HOK
COOBITHSA https://m.edsoo.ru/863fldec
baaronpusrcTs e

15 3H€M€H§a HbIE ZZ(;IEITI/ISI bubnmorexa LHOK

p o https://m.edso00.ru/863f1dec
BepositHoCcTH cOOBITHI
baaronpusrcTs e
16 aneMeHI;a HBIE ZI)O61:1T1/191 bubmorexa [IOK
P o https://m.eds00.ru/863f1f72
BepositHocTH coObITHI
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
17 dJIEMEHTAPHBIMH COOBITHIMU bubmorexa [IOK
. pu ' https://m.eds00.ru/863f21ca
CrnyualiHblii BBIOOD
OMBITHI ¢ PABHOBO3MOXHBIMU
18 3JE€MEHTAPHBIMU COOBITHSIMU bubmmorexa [TOK
. P . ' https://m.eds00.ru/863f21ca
CrnyuailiHblii BEIOOD
[TpakTrueckas padota "ONBITHI C

19 aBHOBO3MOKHBIMU dJIEMEHTAPHBIMU bubmorexa [TOK
P | P https://m.eds00.ru/863f235a
COOBITHSIMH

bu6mmorekxa [IOK

20
Jlepeso https://m.edsoo.ru/863f2ade

21 CBoiicTBa jepeBa: €MMHCTBEHHOCTh bu6mmorekxa [IOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

IyTH, CyLIECTBOBAHUE BUCAUEH
BEPUINHBI, CBSI3b MEXKY YUCIOM
BEpILUH U 4nciaoM péodep

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

22 [IpaBusio ymMHOXeHUS bubmmorexa [JOK
P ™ https://m.eds00.ru/863f2cd8
bubmuorexa [JOK
23 llpasito ymroskers https://m.eds00.ru/863f2e36
bu6mmoreka [IOK
24 B https://m.edso0.ru/863f2f8a
o5 Huarpamma Ditnepa. O0be1uHEHNE U bubnuorexa [JOK
MePECCUCHHUE COOBITUIM https://m.edso0.ru/863f3214
26 HecoBmectabie coObiTHs. Dopmyna bubnuorexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectHbie coObiTus. Dopmyna bubnmnoreka [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3764
[TpaBuiI0 YMHOKEHUS BEPOSITHOCTEH.
28 YEJ'IOBHa}Iyll:Ie OSITHOCTh ’ bubamorexa [OK
P ' https://m.edsoo.ru/863f38ae
HezaBucumblie coObITHS
IIpaBuno yMHOKEHUSI BEPOSITHOCTEM.
29 yIC)J'IOBHaSIyll:Ie OSITHOCTh ’ bubmorexa HOK
p ' https://m.eds00.ru/863f3b06
He3zaBucumplie coObITHS
[IpencraBienue ciydaifHOro bubmuorexa [IOK
30
SKCIIEpUMEHTA B BHJIE JIEpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciaydaitHOro bubnuorexa [IOK
JKCIIEPUMEHTA B BUJIE IEpeBa https://m.eds00.ru/863f3f20
[ToBTOpEeHme, 0600IICHHE.
bu6mmorekxa [IOK
32 [IpencraBneHue qaHHBIX.

OnucarenpbHas CTaTUCTUKA

https://m.edso00.ru/863f4128



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

bubmuorexa [JOK

33 Hosropenne, obobwenne. Ipager L https://m.eds00.ru/863f4312
KonrtponbHas padora mo remam
34 "CiyqaitHeie coObITHS. BEpOSATHOCTS. 1
I'padpur”
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/863f4312

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Nem/m  Tema ypoka Konrpoabnbsie IIpakruueckue Aara mupposkie
Bcero u3yyeHusi o0Opa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
L Hpencranierme AaHHRX 1 https://m.eds00.ru/863f47ea
2 OnucarenpHas CTaTUCTHKA 1 bubmmorexa [JOK
https://m.eds00.ru/863f47ea
3 Onepanuu Haj COOBITUIMU
4 HezaBucumocTs coObITHI
5 Komb6unaTtopHoe npasuiio 1 bubnuorexa [IOK
YMHOKEHHUS https://m.eds00.ru/863f4e16
5 [TepecranoBku. @axkTopuall. 1 bubnuoreka [IOK
CoderaHus U 4UCIIO COUETAaHUI https://m.edso0.ru/863f4e16
bu6mmoreka [IOK
! Tpeyromerii Hackas 1 https://m.eds00.ru/863f5014
[IpakTuyeckas pabora
3 "BeruncieHne BEpOSITHOCTEH € 1 1 bubnnoreka [JOK
UCTIO0JIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(byHKUINH 37IeKTPOHHBIX Ta0muI"
I'eomeTpuueckas BEpOSATHOCTD.
9 CrnyvaiiHblii BEIOOp TOUKH U3 1 bubnnoreka [JOK
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IyT'¥ OKPYKHOCTH
10 ['eomeTpuyeckas BEpOSTHOCTD. 1 bubnnoreka [HOK

Crnyvaiinblii BIOOp TOUKH U3

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



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYXHOCTH

I'eomerprueckast BEpOATHOCTb.
Crny4aiinelii BEIOOp TOUKH U3

bu6mmoreka [IOK

11
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edso0o.ru/863f5bfe
U3 JIyTU OKPY>KHOCTHU
['eomeTpuyeckas BEpOSATHOCTD.
12 Ciy4aifHbIi BBIOOpP TOUKH U3 bubnnoreka [JOK
(GuUrypsI Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 JIyTU OKPY>KHOCTH
HcnbiTanue. Ycnex u Heyaaya.
13 Cepust UCIIBITAaHUM [0 IIEPBOrO bubmorexa [JOK
P A P https://m.eds00.ru/863f6162
ycrnexa
HcnbiTanue. Ycnex u Heyaaya.
14 Cepust UCIIBITAaHUM [0 MIEPBOTO bubmorexa [JOK
P A p https://m.eds00.ru/863f6356
ycnexa
HcnwiTanue. Ycenex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Wcnbrranus beprymnn.
16 BepositHocTH COOBITHIT B cEpUH bubmorexa HOK
P . P https://m.eds00.ru/863f64d2
ucnblTaHui bepHynm
Hcnbitanusa bepuysm.
17 Beposarnoctr coOBITHI B CEpUH bubmotexa [JOK
p 5 p https://m.edso0.ru/863f6680
ucnbiTaHuil beprynm
18 [IpaxTuueckas padora "Mcnbpitanus bubnuoreka [IOK
bepnymu" https://m.eds00.ru/863f67de
19 CryvaifHasi BeJTMYMHA U bubmuorexa [JOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

pacnpenesieHue BEpOSATHOCTEN

https://m.edso0.ru/863f6bh44

MatemaTtuueckoe OXXHIOaHUEC U

bu6mmoreka [IOK

20
JUCIIEPCUS CIIy4alHOM BEIIMYHUHBI https://m.eds00.ru/863f6da6
[Tpumepsl MaTeMaTUYECKOTO
21 0KHJAaHUS KaK TEOPETHUECKOTO bubmorexa LOK
A p https://m.edso0.ru/863f6f86
CPEIHET0 3HAYCHUS BETUIMHBI
bu6mmorexa [IOK
22 IT o
OHATHE © SAKOHE DOIBIIIX HHCCH https://m.edsoo0.ru/863f72c4
93 N3mepenne BepoATHOCTEN C bubnuotexa [JOK
IIOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [Ipumenenue 3akoHa OOIBIINX bubnuorexa [IOK
qHCel https://m.eds00.ru/863f7116
o5 O06o0meHue, cucTeMaTru3arus bubmuorexa [JOK
3HaHui. [IpencraBnenne naHHBIX https://m.edsoo.ru/863f783c
26 O00011eH1Ee, CHCTEMAaTA3 AL
sHaHui. OnucaTeabHas CTaTUCTHKA
O06006111EH1E, CHCTEMATU3AIHS
27 3gagui. [IpencraBnenne qJaHHBIX bubmorexa LOK
- Hpeal A ’ https://m.edso0.ru/863f893a
OmnucarenbHas CTAaTUCTHKA
O0001IeHNEe, CHCTEMATA3ALUA
28 3HaHu#. BeposaTHOCTE ciydaiiHOTO bubmiorexa LOK
- BeP yi https://m.edso0o.ru/863f7a4e
CcOOBITHS
O0001IeHNEe, CHCTEMATA3ALUA
29 3HaHUU. BeposTHOCTH ciyyaifHOTO bubnmoreka [JOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOWHATOPHUKHU
30 O06o0meHne, cucTeMaTr3aus bubnmuorexa [JOK

3HAHUN. DIIEMEHTHI

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



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54

KOMOMHAaTOPUKHU

O00011eH1Ee, cCUCTEMATH3aLUs
3HAHUU. DIIEMEHTEI

31 .
KoMOuHaTopuku. CiryualiHble
BEJIMYMHBI U pacrpeaciieHus
O00011eH1Ee, cCUCTEMAaTH3ALUs

32 3HaHui. CiryyaiiHble BEJIMYUHBI U
pacrmpenenenus

33 HroroBast KoHTpoIbHAs paboTa

34 O0001IeHrEe, cCUCTEMAaTA3ALUS

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6mmoreka [IOK
https://m.edso0.ru/863f8408

bubmuorexa [JOK
https://m.edsoo.ru/863f861a

bubmuorexa [JOK
https://m.edso0.ru/863f8b56



https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56
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