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ITOACHUTEJBHAS 3AITUCKA

Pabouas mporpamma mo yue6HOMy mnpeamery «Martemaruka» ansa 7-9
KJaccoB pazpadorana B coorBercTBUM ¢ PI'OC ocHOBHOrO 00111€er0 00pa3oBaHusl,
dbenepanibHOM paboueld mporpaMmoil 1o ydeOHOMYy mpeamery «MaremaThka
(6azoBbIli  ypoBeHBb) (denepanbHas paboyas TmporpamMma ydeOHOro Kypca
«Anrebpa» B 7-9 kiaccax, ¢enepanpHas pabodas mporpamMma yd4eOHOTO Kypca
«['eomerpusi» B 7-9 knaccax, denepanpHas padouas mporpaMMa ydeOHOTO Kypca
«BeposTHOCTh U cTaTUCTHKa» B 7-9 Kiaccax), MPUMEpPHOM MPOrpaMMbl OCHOBHOTO
o011ero 06pazoBaHusi, HA OCHOBE aBTOPCKHUX Pa0OUUX MPOTPAMM:

o «AnreOpa. COOpHUK pabouux mporpamm. 7-9 Kiaccel: yaeOHOoe mocodue s
obmreoOpa3oBaTenbHbIX opranu3anuii / [cocT. T.A. bypmuctposa]. — 3-¢ m31. M.:
[Tpoceemenwne, 2016.-96¢.»;

* «['eomerpusi. COopHuK paboumx mporpamm. 7—9 kiaccel : ydeO.nmocobue
st obmieodpaszosar. opranmsanuit / [coct. T. A. Bypmuctposa]. — 4-e wu3n.,
nepepad. — M. : [Ipocsemienue, 2018 — 94 c.».

[IpenonaBanue maremMaTuku B /-9 Kiaccax OCYHIECTBISIETCS MO Y4eOHO-
METOJMYECKOMY KOMIUIEKTY:

e AnrebOpa. / kmacc. YYeOHMK IJid ydaluxcsi o0011eo0pa3oBaTeIbHbIX
yupexaenuii / FO.H.Makapsrues, H.I'. Munmtokx, K.1. Hemkos, C.b.CyBoposa -
M.: IIpocBeuienue;

e AnreOpa - 8 kmacc: y4eOHMK I ydamuxcs o00meo0pa3oBaTeIbHbBIX
yupexaenuii / KO.H.Makapsrues, H.I'. Munmiok, K.W. Hemkos, C.b.CyBopoBa -
M.: IIpocemienue;

o AnreOpa — 9 kyacc: y4eOHHMK nJisi ydammxcs o011eo0pa3oBaTebHbIX
yupexaenuii / FO.H.Makapsrues, H.I'. Munmtokx, K.1. Hemkos, C.b.CyBoposa -
M.: IIpocBeuienue;

e ['eomerpus. 7-9 KJIACChI: yueO. LTSt y4daiuxcs
obmieoOpazoBar.opranuzanuii / JI.C. Atanacan, B.®. byry3os, C.b. KagomiieB u
Ip.- 6-¢ u3a. - M.: IIpocBenieHue;

e BepositHocTh 1 ctatuctuka /-9 kiaccel (6a30BbIM ypOBEHbB): y4eO. miis
obmeoOpa3oBarenbHbIX opranusanuii / U.P. Beiconkuii, U.B. fAmenko, mox pen.
N.B. Amenko — M.: [Ipocsemienue.

JlanHast paGodasi mporpaMMa paccurTaHa Ha 576 4acos:

e B 7/ Kiacce — 5,5 gacoB B Henmemo (34. — anreOpa, 24. — reomerpus, 0,54. —
BEPOSITHOCTh U CTAaTUCTUKA B 1 1 2 yeTBepTsix), Bcero 186 wacoB B yueOHBIN TO;

e B 8 kimacce — 6 yacoB B Hememto (3u. — anrebpa, 24. — reomerpus, 14. —
BEPOSITHOCTh U CTaTUCTUKA), Bcero 204 yaca B yueOHBI rof;

e B 9 kinacce — 5,5 yacoB B Henenwo (34. — anredpa, 24. — reomerpus, 0,54. —
BEPOSTHOCTh U CTAaTUCTUKA B 1 1 2 yeTBepTsX), 186 yacoB B y4eOHBIH TO/I.

[InanupoBanue paboueld MporpaMMbl BKIIIOYAET MPOBEACHUE KOHTPOJIbHBIX
pabor:

e [/ KJacc: KOHTPOJbHBIX padoT — 15 (mo anredpe - 10, mo reomerpun — 5, Mo
BEPOSTHOCTH U CTATUCTHKE - 2);



e 8 KJacc: KOHTPOJIbHBIX paboT — 15 (mo anredpe - 10, mo reomerpun — 5, 1O
BEPOSATHOCTH U CTATUCTHKH - 1);

e 9 kmacc: KOHTpONBHBIX paboT — 12 (mo amrebpe — 8 (B TOM umcie 1o
BEPOSTHOCTH M CTAaTHCTHUKH - 1), 10 TeomeTpun — 5).

JUiss  u3ydyeHuss ydeOHOro Kypca «BeposTHOCTP W cCTaTHCTHKa» B
TeMaTU4YeCKOe MJIaHUpOBaHueE 1Mo «MaTeMaTrKke)» BHECEHbl U3MEHEHUS:

7 kaace

«Anredpa»

- COKpAIllEHO KOJIMYECTBO YacoB B pazjenax: «BripaxkeHus, TOXKAECTBA,
ypaBHEHUS» - Ha 4 yaca JIJIsl BBEJCHUS Pa3/IeNIOB 10 BEPOATHOCTU U CTATUCTUKE —
«CnyyaiiHass U3BMEHUYUBOCTH» (4 yaca); yueOHbIH MaTepuan mo temam «CpenHee
apupmMeTHyecKoe, pasMax U Moaa», «MeaumaHa Kak =~ CTaTUCTHYECKas
XapaKkTepUCTUKa» pazjena «BbipakeHus, TOKIECTBa, YpaBHEHUs» OyJIeT U3y4YeH B
paMkax yueOHOro Kypca « BeposiTHOCTh U CTaTUCTHKAY;

«I'eomerpus»

- COKpAILlEHO KOJIMYECTBO YacoB B paznene: «IloBropenue. Pemenne 3agau»
- Ha 6 YacoB /I BBEJCHUS Pa3/ICiIOB IO BEPOSITHOCTH M CTaTUCTHKE — «BBeneHme
B Teoputo rpadoB» (2 yaca), «CiydaitHple coObITHI. BeposSsTHOCT, WM YacTOoTa
ciyyaitHoro coobITHs» (2 yaca), «O0001eHre, cucTeMaTr3arus» (2 Jac).

8 kiacc

«Anrebpar»

B paznene «CTeneHb ¢ LeJbIM MoKa3aTreaeM. DIeMEHThl CTATUCTUKIY TEMBI
ypokoB «C00p U TpynmupoOBKa CTAaTUCTUYECKUX JaHHBIX» - 2 yaca, «HarmsmHoe
MPEAICTABICHUE CTATUCTUUYECKOM MH(pOopMam» - 2 yaca OyJeT U3y4yeH B yueOHOM
Kypce «BeposATHOCTh U CTaTUCTUKA», MOATOMY JIaHHBIC TEMbl 3aMEHEHBI Ha TEMBbI
«CBOICTBa CTETICHHU C IIENIBIM ToKa3aTeneM» - 2 yaca, «CTaHTapTHBIA BUJ YHCIIa»
- 2 Jaca;

9 knace

«Anrebpar»

B pazzen «2JeMeHTbl KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEW» OOABIEHO
2 yaca 3a CYeT COKpaIlleHUsI KoJIrudecTBa yacoB paszena «lloBTopenue» Ha 2 vaca.

B CBSI3U C M3y4YeHUEM Kypca «BeposiTHOCTh M CTaTHUCTHKa» B KaJEHIApPHO-
TeMaTU4YeCKOe TJIaHUpOBaHME NJisl 9 Kiacca pabodeil mporpaMMbl MO y4eOHOMY
npeamety «Marematnkay (yaeOHbIN Kype «Anredpay) BHECEHbI N3MEHCHUS

- 100aBIEHBI TEMBI K YpOKaM paszziena « QNeMEeHThl KOMOMHATOPUKHA U TEOPUU
BEpOSTHOCTEW» (yueOHBbI Kypc «Aunredpa») W3 pa3AeiioB y4eOHOTO Kypca
«BepoAaTHOCTh W CTaTUCTHKa»: «ODJEMEHThl KOMOWHATOpUKH» - 3 dHaca,
«I'eomeTpuueckas BeposITHOCTHY - 2 4aca:, «Wcnbitanus bepnymm» -3 daca,
«Crnydaiinasa BennuuHay - 4 yaca, «O0001eHuey - 2 yaca:

Ypok Nel33 «Pemenue 3agau Ha  MepeYUCICHHE  KOMOMHAIIMIA.
KombOunaTopHnoe npaBuiio ymHoxxkeHusi. IlepecranoBku. @akropuan. Coyetanus u
YMCJIO COUCTAHUI;



VYpok Nel34 «Tpeyronpuuk Ilackans. Ilpaktuueckas pabora «BeruucieHue
BEPOSITHOCTEN C UCIOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKITUIY;

VYpok Nel36 «Pemienre 3a1a4 Ha IPUMEHEHHUE YMCIIa COYETAaHUI;

Ypok Nel38 «I'eomerpuueckas BeposTHOCTb. Ciay4yaiiHbId BBIOOP TOYKH W3
¢burypsl Ha MIIOCKOCTU U3 OTPE3Ka;

Ypok Nel39 «CryvaifHpiii BEIOOp TOYKM K3 (UTYPHI HA MJIOCKOCTH U3 IyTH
OKPY>KHOCTHY;

Vpok Nel4] «Pemienue 3amad Ha HaxOXICHHE BEPOSTHOCTEH B OMbITaX.
HcnbiTanus. Ycnex u Heyaada. Cepust HICIBITAaHUM A0 IIEPBOTO YCIEXA;

VYpok Neld43 «Ucnbitanus bepnymnu. BeposTHocTH COOBITHH B cepu
ucneiTannii bepaysmm. [Ipaktuueckas padota «cnbrtanust bepuynmy;

Ypoxk Nel44 «Pemenne NpakTUYECKUX U TPUKIIAIHBIX 33129,

Ypoxk Nel46 «CnydaiiHast BEIMYMHA U PACIIPEACICHUE BEPOSITHOCTEN»;

Ypok Neld48 «MaremaTtnyeckoe OXUIOAHUE W JUCHEPCUs CIyYalHOU
BEJINYMHBIY;

Vpok Nel49 «Marematuueckoe OXUJAHUE W AUCHEPCUA  CIy4YalHOU
BEJIMYMHBl Kak TEOpPETHYECKOe cpenHero 3HadeHus. [Ipumepsl. Pemenue
MPAKTUYECKUX U MIPUKIIAJIHBIX 33]1a9»;

Ypoxk Nel51 «Ilonarue o 3akoHe OonblIuX unceln. M3mepeHne BeposTHOCTEH
C IOMOUIBIO YaCTOT»;

Ypok Nel53 «IloBTropenue mo Teme Kypca «BeposiTHOCTh U cTaTucTukay 7—9
KJIACChDY;

VYpok Nel54 «OO6oOimieHne u KOHTpoOdb Mo Teme «BeposTHOCTE W
CTaTUCTHKA».

«I"'eomeTpus»

VYBEIMYEHO KOJIWYECTBO 4YacoB Mo Temam: «Bektope» - 2 yaca, «Merton
KoopauHat» - 1 yac, « COOTHOIIEHHS] MEKYy CTOPOHAMHU M YIJIaMU TPEYTrOJbHUKA.
CkansipHoe TpOM3BEICHUE BEKTOPOB» - 2 Haca, «JlBwkeHus» - 1 gac 3a cdyer
COKpallleHHsl KoJuuecTBa 4acoB 1o Teme «HavanbHble cBeneHHs U3
CTEpEOMETPUMNY - 6 4aCOB.

IIJTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHMS YYEBHOI'O IIPEJMETA
«MATEMATUKA»

N3yueHnne wMaTeMaTWUKd Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTIXKEHUE OOYYaIOIIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
IpeAMETHBIX 00pa30BaTENIbHBIX PE3YyJIbTATOB OCBOCHUSI Y4YEOHOTO IIpeaMera.

JIMYHOCTHBIE PE3YJIBTATDBI JInuHOCTHBIE pE3yNbTaThl OCBOCHMS
MIPOTrPaMMBbI [10 MATEMATUKE XapaAKTEPUIYIOTCS:

1) nampuomuuecrxoe 6ocnumanue: MPOSIBICHHEM HHTEpPeca K MPOILIOMY H
HACTOSILIEMY  POCCHUMCKOM  MaTE€MaTUKH, LEHHOCTHBIM  OTHOUIEHHEM K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MATEMAaTHYECKOW IIKOJIBI,
K HCIIOJIH30BAHUIO 3TUX JIOCTHKEHUH B IPYTrUX HayKaxX W MPUKIATHBIX chepax;



2) epadicoanckoe u O0YXO8HO-HPABCMBEHHOE 60CNUMAHUe: TOTOBHOCTBIO K
BBINIOJIHEHUIO ~ O0S3aHHOCTEH  TrpakJaHMHA W peaju3allud  ero  Ipas,
NpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIICHHH, MPOUEAYyp TpakIaHCKOro oOIIecTBa (Hampumep, BBIOOPHI,
OTMPOCHI), TOTOBHOCTHIO K OOCYXIEHHIO JTHYECKHUX MPOOJIEM, CBSI3aHHBIX C
OPAKTHUYECKUM MPUMEHEHHEM JOCTI)KEHUH HayKd, OCO3HAHHUEM BaKHOCTH
MOPaTbHO-3THUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) mpyoosoe 6ocnumanue: yCTaHOBKOW Ha aKTUBHOE y4acTHE B PEIICHUM
MPAKTHUYECKUX 3a]a4 MaTeMaTH4YEeCKOW HAIpPaBIEHHOCTH, OCO3HAHHWEM Ba)KHOCTHU
MaTeMaTHYeCKOro oOpa3oBaHUs Ha MPOTSHKEHWM BCEW KU3HU I YCHEIIHOM
NpO(PECCUOHAIBHON  JI€ATETbHOCTH W Pa3BUTUEM HEOOXOJUMBIX  YMEHHIA,
OCO3HAHHBIM  BBIOOPOM M  TIOCTPOCHHEM HHIUBUAYaJIbHOW  TPaeKTOPUU
oOpa3oBaHMsI W OKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HWHTEPECOB U
OOIIECTBEHHBIX TOTPEOHOCTEH;

4) scmemuueckoe eocnumanue: CHOCOOHOCTBIO K OMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUATUIO MaTEMaTHYECKUX OOBEKTOB, 3ajad, pPEIICHHH,
paccyXAeHH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) yennocmu Hayuno2o noOs3HaHUA! OPUCHTAIMCH B JIEATCIIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HayUHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YETOBEKA, IPUPOBI U OOIIECTBA, TOHUMAHUEM MAaTEMATHYECKON HAYKH
Kak cdepbl 4eI0BEUECKOM eATeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAYUMOCTHU IS
pa3BUTHS IMBUJIM3AIMH, OBIAJCHUEM SI3BIKOM MAaTEMaTHKH M MaTeMaTHYECKOM
KyJbTYpOH Kak CpeJACTBOM MO3HAHUS MHUPA, OBIAJCHHEM MPOCTEHIIIMMH HaBbIKaAMU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

6) usuueckoe e6ocnumanue, @opmuposanue Kyaibmypbi 300pP06bsi U
IMOYUOHANbHO2O OAA20NONYYUs: TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYeCKUe
3HaHWS B MHTEpPEcax CBOEro 3/I0pOBbs, BEICHHUS 3J0pOBOro 00pa3a >KU3HU
(3mopoBoe muTaHue, cOANaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA, PEryJspHas
dbu3ndeckas akTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, Mpu3HaHUEM
CBOETO TIpaBa Ha OITUOKY U TAaKOTO K€ IIpaBa JAPYTroro YeIOBeKa,;

7)  9Konocuueckoe  eocnumaHue:  OPUCHTAIle  HAa  MPUMCHEHUC
MaTeMaTUYeCKUX 3HAHWUW IS pelieHus 3adad B O0JacTH COXPaHHOCTU
OKpYXaloIlel Ccpefpl, IJIAHUPOBAHUS TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX
MOCJIEICTBUNM Il OKPY’KaIOIIEeH Cpelpl, OCO3HAHHWEM TIJI00aJIbHOTO XapakTepa
IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) aoanmayusi K UBMEHAIOWUMCS YCIOBUAM COYUANBLHOU U NPUPOOHOU
cpeobl: TOTOBHOCTHIO K JICMCTBHUSM B YCJIOBHUSX HEOIPEACTEHHOCTH, MOBHIIICHUIO
YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NEATEIHHOCTh, B TOM YHCTIC
YMEHUE YUUTHCS Yy APYrUX JOJIel, MpUOOpeTaTh B COBMECTHOM NESITEeIbHOCTH
HOBBIC 3HAHWS, HABBIKM M KOMIIETCHIIMM W3 OMbBITA APYTHX; HEOOXOIUMOCTBHIO B
dbopMHpOBaHUM HOBBIX 3HaHUH, B TOM uucjie (OPMyIHpPOBATH WIEH, TOHSITHS,
TUIOTE3bI 00 00BEKTaX U SBICHUSIX, B TOM YUCIIE paHee HE N3BECTHBIX, OCO3HABATD
neuuTel COOCTBEHHBIX 3HAHMHW M KOMIIETEHTHOCTEW, IUTAHUPOBATh CBOE
pa3BUTHE; CTIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAlMIO, BOCIIPUHUMATD



CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOUIMII KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAeMbIe PEIICHUs W ACUCTBHS, (OPMYIHPOBATh W OIEHUBATH PUCKH U
NOCNeACTBUS, (HOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

B pesynbTate ocBOeHUS MpOrpaMMBbl 10 MaTEMaTUKE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromerocsi 0yayT copMUpPOBAHbI METaNpPeIMETHBIC
PE3yNbTATHI, XapaKTEePU3YIOITUECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JIEUCTBHUSIMH,  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMH
JEHCTBUSMH U YHUBEPCATHHBIMH PETYISTUBHBIMU JEHCTBUSIMH.

Ilo3nasamenvHvle ynusepcaibHule yueOnvie 0eticmaus

ba3oBbI€ JIOTHYECKHE JIEUCTBUS:

®BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC NMPH3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHUA MEXAY MOHATHUAMHU, (OPMYITHPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(]PUKAIIUY,
OCHOBaHMsI JiJIs1 0000IIEHUS U CPaBHEHU S, KPUTEPUH MPOBOJAUMOTO aHAJIN3A,

®BOCIIPUHUMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBbIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIC U 00III1E, YCIOBHBIC,

®BBLISIBJISITh ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBS3U u
npoTUBOpeYHsl B (paKTax, JHaHHBIX, HAOIMIOJCHUAX W YTBEPXKICHUSIX, MpeJiaraTh
KPUTEPHUH JIJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNIA;

eJIcTIaTh BBIBOJBI C HCIIOIH30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

epazbMpaTh JOKA3aTEIbCTBA MAaTEMATHYCCKUX YTBEPKIACHUH (TIPSIMBbIE W OT
MPOTUBHOTO), TPOBOJUTH  CaMOCTOATEIBLHO  HECIOXXHBIC  JOKa3aTeIhCTBA
MaTeMaTH4eCKnX (DaKTOB, BHICTpAaWBaTh apTryMEHTAIUIO, MPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

eBBIOMpATh CMOCOO pemieHus y4deOHOM 3amaud (CpaBHHMBATh HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbHIOMpaTh Haubojee MNOAXOAAINHMK ¢ y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe Hccaen0BaTEILCKHUE ICHCTBHS:

®1ICTIONL30BAaTh BOIPOCHI KaK HMCCJEIOBATEIBLCKUI WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,  (GUKCHUPYIOINIME  TPOTUBOpEUHe,  Mpoosemy,
CaMOCTOATENILHO YCTAHABJIMBATh HCKOMOE M JIaHHOE, (OPMHUpPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

eIIPOBOJNTH TI0 CAMOCTOATEIHLHO COCTABJICHHOMY IUJIaHYy HECJIOXHBIM
OKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAaHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

©CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, WCCIEAOBaHUS, OIICHMBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIIEHUH;

®[IPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE TMpoOIecca, a TaKXKe BBIIBHUTATh
MPEJINOJIOKEHUS O €TO PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmei:




®BBLISIBJISITh HENOCTATOYHOCTh M HM30BITOYHOCTH WHGOPMAIUMHU, ITaHHBIX,
HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;

®BBLIOMpaTh, AHAIMU3UPOBATH, CUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IMYHbBIX BUAOB U (POPM MpeCTaBICHUS;

e BoIOMpaTh (opmMy TpeacTaBieHHs HHDOpPMAMM UM WIUIIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMH, JuarpaMMaMu, HHOHM TpaduKoi U 1X KOMOWHAIIASMH,

®OIICHMBATh HAMEKHOCTh HH(POpPMAIUKM TIO KPUTEPHUSM, NPEIIOKECHHBIM
YUUTEIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KommynuxamusHvie yHusepcanvhvie yueonvie 0etcmeus:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJIAMH OOIEHHUs, SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3a7ayd,
KOMMEHTHUPOBATh MOJIyYEHHBIN PE3YJIbTAT;

B X0J/ie OOCYXKJIEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYX/1aeMOW TEMBI,
npoOJemMbl, pelaeMoN 3ajauyd, BBICKAa3bIBaTh WJICH, HAIICJICHHbIE Ha TOUCK
pELIEHHUS], COMOCTABJISATh CBOM CYXKJEHHS C CYXICHUSMH JAPYIMX YYaCTHHKOB
nuarnora, oOHapy>KUBaTh pa3iU4KMe M CXOJCTBO IMO3UIIMNA, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPECTABIIATh PE3YJIbTATHI PEUICHUS 3a]]a4M, IKCIIEPUMEHTA, UCCIIE0BaHUS,
MIPOEKTa, CAMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEN ayuTOpHUU;

MOHMMATh U WCIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIWBUAYaJIbHOU
paboThl TPU PEIICHUH Y4eOHBIX MaTEeMaTHUYECKUX 3ajlay; NPUHUMATH IeNb
COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW palOThI,
pacnpenensiTh BUIBI padOT, JOTOBapHUBATHCS, OOCYXIATh MPOIECC U PE3YNIbTAT
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TpYNNoBbIX (opmax paboTel (00Cyx)aeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbl U JPYTHE), BBINOJIHATH CBOIO YacTh PabOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMHU WICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIEe YUueOHbIe 1eiicTBUS

Camoopzanuzayusi:

CaMOCTOATENIbHO COCTaBIIATH IJIaH, AJITOPUTM pEIIeHHs 3afauud (MM ero
4acTh), BBIOMpATh CIOCOO pEHieHUus ¢ Y4E€TOM MMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHPOBATh U KOPPEKTHPOBATh BapUAHTHI
peuieHuii ¢ ydéToM HOBOM MH(MOpMaIUu.

CamoxoHmpons.:

BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbTara
pELIeHUs] MaTEMAaTUYECKOH 3aauH;

NPEABUJIETh TPYTHOCTU, KOTOPbIE MOTYT BO3ZHUKHYThH MPU PEIICHUH 3aauH,
BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBHUE pe3yJibTaTa ACATEILHOCTH MOCTABJICHHOMN LIEIH U
YCIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKCHUS WIIM HEJIOCTUKEHUS 1171, HAXOIUTh
OIIUOKY, AaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBICE  pe3yNbTaThl OCBOCHHSI MPOTPAMMBI TI0  MAaTEMATHKE
MIPEICTABIICHBI IO TOJlaM O0yYeHUsI B paMKaX OTACIBHBIX yU4eOHBIX KYpPCOB:
«Anredpay, «['eomeTpus», « BeposITHOCTb M CTAaTUCTHKAY.

AJI'EBPA

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI y4€OHOTO Kypca K KOHILY
oOydeHwus B 7 KJjiacce:

Yucnia 1 BBIYUCICHUS

BrITToTHATE, codeTass yCTHbIE M TUCHBMEHHBIE TMPHUEMBI, apu(pMeTHIEeCKue
JIEHCTBUS C PAITMOHAILHBIMU YHCIIAMH.

HaxoauTe 3HaueHHUs YUCIOBBIX BBIPAXEHUM, MPUMEHSITH pa3sHOOOpa3HbIC
CriocoObl ¥ MPUEMBI BBIYUCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COACPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[TepexoauTh OT OHOM (DOPMBI 3amycH YKCeN K Apyroi (mpeoOpa3oBbIBATH
JNECATHYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYHD B JCCATHUYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JICCATUYHYIO IPOOK ).

CpaBHUBATH U yIIOPSAI0YMBATH PAIIMOHAIBHBIC YHCTIA.

OKpyrisTh yucia.

BBITTONHATE TPUKUIKY H OIEHKY pe3yJibTaTa BBIYMCICHUHN, OICHKY
3HAYEHUN YKCJIOBBIX BBIPAXKCHHUI. BBINOMHIATE JEUCTBUS CO CTENEHSIMU C
HaTypaJbHBIMH TIOKA3aTEIISIMU.

[IpuMeHAT,  NpU3HAKW  JETUMOCTH, PA3JIOKEHHE Ha  MHOXHTEIH
HaTypaJIbHBIX YHCEI

Pemate mpakTHKO-OpUEHTHPOBAHHBIC 3a/1aud, CBS3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIWYWH, IPOICHTAMH, HHTEPIPETUPOBATH
pPEe3yabTaThl PEIICHHS 3a7ad ¢ y4€TOM OTPAaHMYCHHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBAEMbIX 0ObEKTOB.

AnreOpandecKkre BhIPaKCHUS

Hcnonp3oBaTh anreOpandeckyto TEPMHHOJIOTHUIO U CUMBOJIUKY, TIPUMEHSTH
e€ B Ipoliecce OCBOCHHS Y4EOHOTO MaTepuarna.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAUYCHUSIX
TIEPEMCHHBIX.

BreimonHaTh  mpeoOpa3oBaHMsl  ILEJIOTO  BBIPAKEHHUS B MHOTOWICH
MIPUBEIACHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BBITIONHATE YMHOXKEHHE OJHOWIECHA Ha MHOTOYIEH M MHOTOdYJIeHa Ha
MHOT'OYJICH, TPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymIeCTBIATh Pa3IOAKEHWE MHOTOUYJIEHOB HAa MHOXHUTEIM C IOMOIIIBIO
BBIHECEHMSI 3a CKOOKM OOIIEro MHOXHUTEJSA, TPYIIHUPOBKU  CllaraéMblX,
NpUMEHEHUS (HOPMYJT COKPAIIEHHOTO YMHOXKEHUS.

[IpuMeHsaTh mpeoOpa3oBaHuss MHOTOUYJICHOB /Ui PEIICHUS Pa3IUYHBIX 3a]1a4
U3 MaTeMaTHKHU, CMEKHBIX TIPEIMETOB, U3 PEATHbHON MTPAKTUKH.




Hcrnonb30BaTh CBOMCTBA CTENEHEH C HATYPAJIBHBIMHU IIOKA3aTECIAMM U
peoOpa30BaHus BIPAXKECHUII.

YpaBHEHUS U HEPABEHCTBA

Pemlate nuHeElHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, NMPUMEHSS IPaBHIIA
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. [IpoBepATs, ABnseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumeHsATh rpaduueckue METOJbl MPU PELICHUH JTUHEHHBIX YPaBHEHU H
UX CUCTEM.

[TonbGupare mpuMepsl Hap 4YHUCEN, SBJSIOLNIMXCA PELIEHUEM JIMHEHHOTrO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YACh TIpaUKOM, MNPUBOAUTH MPUMEPHl PELICHUS
yYpaBHEHHUSI.

Pemate cructembl AByX JMHEWHBIX YPaBHEHUM C JABYMs IIEPEMEHHBIMH, B
TOM YHCJIE TpapUIecKu.

CocTaBnsATh W pelaTh JHMHEHMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM TIO YCIOBHIO 3a/a4M, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTar.

DyHKINU

N300paxkaTtb Ha KOOPAWHATHOM MPSIMOW TOYKHU, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAMHATaMm, Jy4Yd, OTPE3KH, WHTEPBaJbl, 3alUCHIBATH YHUCIOBBIC
IPOMEXYTKH Ha aJIreOpanveckoM si3bIKeE.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH I10 3aJIaHHBIM KOOPIHWHATAM,
CTpouTh Tpaduky TuHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh € TOMOIIbIO (YHKIMI M3BECTHBIE 3aBHUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTEIILHOCTD, BPeMsi, 00BEM padOTHI.

HaxoauTs 3HaueHue (pyHKIMH 110 3HAYEHHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii cnocod MpeAcTaBICHUs U aHaidu3a UHGOpMaIIH,
U3BJICKATh U UHTEPIIPETUPOBATH MH(OPMAIIUIO U3 IPAPUKOB peaJbHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHnus B 8 kiacce:

Yucna v BIYUCIICHUS

Hcrnonb30BaTh HayalbHbIE MPEACTABICHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
YHCell AJis CPaBHEHUs, OKPYTJIICHUS U BBIYMUCICHUM, N300paxarh JeHCTBUTEIbHBIC
YHCJIa TOYKaMH Ha KOOPAWHATHOMN IIPSIMOM.

[TpumensaTh TOHSTHE apuU(PMETUYECKOro KBaJAPATHOIO KOPHSA, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, HMCIOJIB3Ys NMPU HEOOXOAMMOCTH KaJbKYJSATOP, BBIMOIHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBaJApaTHbIE KOPHU, HCIIONb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anvcu OONBIIMX M MaJIbIX YUCEN C TOMOIIBIO JAECSITUYHBIX
npoOeit u creneHelt yucnia 10.

Anrebpanyeckue BbIpaKeHUs




[IpuMEHST, TIOHATHE CTENEHW C 1EeJbIM I[0Ka3aTesieM, BBINOJIHATh
npeoOpa3oBaHUsl BRIPAKECHHUH, COJIEPKAITUX CTEIIEHHU C IETIBIM TT0Ka3aTeIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPA30BaHUS PAllMOHATIBLHBIX BBIPaKEHUN
Ha OCHOBE TTPaBWJI ICUCTBUI HAJl MHOTOWICHAMH H alTeOpandecKuMU JPOOSIMHU.

PackiiaapiBaTh KBaipaTHBIN TPEXUICH HA MHOKUTEIH.

[TpumensaTs mpeoOpa3oBaHUs BBIPAKCHUHN MJI PEIICHUS PA3IMYHBIX 3a]a4
13 MaTEMAaTUKHU, CMEKHBIX MPEJAMETOB, U3 PEaTbHON MTPAKTUKHU.

YpaBHEHUS U HEPABCHCTBA

Pemiats nuHelHbIe, KBaJgpaTHbIE YpaBHEHUS W pallMOHAIbHBIE ypaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUU C IByMsI IEPEMEHHBIMH.

[TIpoBOAUTE MPOCTEHIIINE UCCICAOBAHNUS YPABHEHUI U CUCTEM ypaBHEHUM, B
TOM YHCJIE ¢ IPUMEHEHUEM I'paduUecKuX MpeCTaBICHUH (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMA ypaBHEHUW PEIICHMS, €CIU HUMEET, TO CKOJIbKO, U
mpouee).

[TepexoauTh OT cloBecHOU (OPMYIHUPOBKH 3ajadyM K €€ alreopanvecKoin
MOJICIA C TIOMOIIBIO COCTAaBJICHUSI YPAaBHECHHUSI WJIM CHCTEMBl YpaBHEHUM,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOWMCTBA YHMCJIOBBIX HEPABEHCTB JJIsI CpPAaBHEHUs, OICHKH,

pelIaTh JUHEMHBIE HEPABEHCTBA C OJJHOM NMEPEMEHHON U UX CUCTEMBI, JaBaTh
rpadMyuecKyr0 HWJUTIOCTPALIMI0 MHOXKECTBAa PEIICHUM HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUH

[ToHrMaTh W WCIOIB30BaTh (QYHKIIMOHAIBHBIC MOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMUECKUE OOO3HAYCHHS), OMNPENSIATh 3HAYCHHE (PYHKIMH IO 3HAYCHHUIO
apryMeHTa, OnpeaeaTh CBOMCTBA (QyHKIMH 1O e€ rpaduky.

Crpouts rpadMKy dJI€MEHTapHbIX QYHKIMH BUga: = , = 2, = 3
=+, =| |, omuceIBaTh CBOICTBA YHCIOBON (PYHKIHH 110 ¢& TpaduKy.

[IpenMeTHBIC pe3ysbTaThl OCBOSHHUS MPOTPAMMbI YUeOHOTO Kypca K KOHITY
oOyuenwus B 9 Ki1acce:

Ywucna M BBIYUMCICHUS

CpaBHUBATh U YMNOPSAJIOYMBATH PAIIMOHAIBHBIE M MUPPAMOHAIBHBIC YHCIIA.

BemonHate apudmMeTnyeckue ASHCTBUS ¢ palliOHAIbHBIMUA YHCIaAMU,
codyeTras YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxomuTe 3HaYeHWsT CTENEHEM C UEJIbIMU IIOKa3aTeJsIMU W KOPHEH,
BBIUUCIISITh 3HAYECHUS YUCIIOBBIX BHIPAYKCHUH.

OKpyrJisiTh  IEUCTBUTENbHBIC YHCIA, BBINOJHATH MPUKUIKY pe3ysibTaTa
BBIUHCIICHU, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHEHUS U HEPABEHCTBA

Pemiath nuHENHbIE W KBaJIpaTHbIE YPaBHEHUS, YPABHEHHUS, CBOJSIIUECS K
HUM, TIPOCTEHTIIIE TPOOHO-PANMOHATLHBIC YPABHEHUS.

Pemars cucrempl IByX JIMHEWHBIX YPAaBHEHHW C JABYMS NEPEMEHHBIMH U
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBJICTCS TUHECUHBIM.




Pemarp TekcTOBBIE 3adaun anreOpaMdyeckuM CHOCOOOM C  MTOMOIBIO
COCTABJICHMSI YPAaBHEHUS WM CUCTEMBI JIBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpapUueCcKUX MpeacTaBlIeHu (YCTaHABIUBATh, UIMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npouee).

Pemarp nuHeliHble HEpaBEHCTBa, KBaJpaTHBIE HEPaBEHCTBA, M300paxaTh
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3alMCBIBATH PELICHUE C ITOMOILBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEHWHBIX  HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOUAIOLME KBaJpPAaTHOE HEPABEHCTBO, H300pa)kaTh PpELUICHHUE CHCTEMBI
HEPaBEHCTB Ha YHMCIIOBOM MPSAMOM, 3alICHIBATh PEIIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcronbs30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHBIX 33]1a4.

DyHKIHK

Pacnio3naBaTh (pyHKIMM M3ydeHHBIX BUAOB. [l0Ka3bIBaTh CXEMaTUYECKH
pacrnojoKeHue Ha KOOPAWHATHOM IJIOCKOCTU IpaduKoB PyHKIMIA BUaa: =
= + , = =2+ + = 3, =+, =| | B 3aBUCHMOCTH OT
3HaYeHUH K0d(h(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKLIUIA.

Crpouts U n300pakaTh cCXeMaTHUYECKU I'paUKU KBAAPATUYHBIX (PYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMIA MO UX TpaduKaM.

Pacno3naBaTh kBasipaTHuHyI0 (QYHKIHUIO 110 (hOpMyIie, MPUBOAUTH PUMEPDI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUUKU, TEOMETPUH.

YucnoBele MOCAEA0BATEIBHOCTH U IPOTPECCUH

Pacno3naBaTh apudmMeTHyecKkyr0o M TE€OMETPHUYECKYI0 MpPOrpeccuu mpu
pa3HbIX CIIOCO0aX 3a/1aHMUs.

BBINONHATE  BBIYMCIIEHUS C UCHOJb30BaHUMEM (QopMya N-ro wieHa
apru(PpMETUIECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMBI IIEPBBIX N YJIECHOB.

N300pakaTh YJ€HBl MOCIEAOBATEILHOCTH TOYKAMM Ha KOOPAWHATHOM
IIJIOCKOCTH.

Pewary 3amauu, CBSI3aHHBIE C YHCIOBBIMU IOCIEA0BATEIBHOCTAMHU, B TOM
YHCIIE 3a/1a4d U3 PEAbHOM JKU3HU (C MCIOJIb30BAHUEM KaJbKYJSATOPA, HU(POBBIX
TEXHOJIOTHH).

I'EOMETPUA

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B / KJjiacce:

Pacno3HaBaTh UW3y4E€HHBIE Te€OMETpUUYECKHE (UTyphI, OIpenesTh UuX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTh TeOMETpUYECKHe (UTYPBI, BBINOIHATDH
YEPTEeKU MO YCIOBUIO 3a1adyd. M3MepsTh JHMHEHHBIE W YIJIOBBIE BEJIMYMHBI.
PemaTe 3a1a4n Ha BBIYMCIEHUE JIMH OTPE3KOB U BEJIMYKH YTJIOB.

Henate rpyOyr0 OLIEHKY JMHEMHBIX M YIJOBBIX BEJIWYUH HPEIMETOB B
peabHON KU3HHU, Pa3MEpoOB IPUPOJIHBIX OOBEKTOB. Paznnuare pazMepbl 3THX
OOBEKTOB M0 MOPSIAKY BEIUUUHBI.

CTpouTh 4EpPTEXKH K TEOMETPUUECKUM 33]1a4aM.




[lonp30BaThCAd TMpPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOINUTH JTOTUYECKUE PACCYKICHUS C UCIOJIb30BAHUEM T'€OMETPUUECKHUX
TEOpEM.

[Tonp30BaThCA MPHU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEIWaHbl, TMPOBEAEHHOM K THUIOTEHY3€  MPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHX 3a]1a4.

OnpenensTe MNapauieIbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yeT ¢ HUMHU cekymad. OnpenensaTe NapauieIbHOCTh MPSIMBIX C MOMOIIbIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSAMOM JI0 TOUYEK APYTrOM MPSIMOU.

Pemiats 3aauun Ha KieTyaTol Oymare.

[IpoBOIUTH BBIYMCICHHUS M HAXOJUTh YKMCIOBbIE M OYKBEHHBIC 3HAUCHUS
yIJIOB B TE€OMETPUUYECKHUX 3aJadyax C MCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB VTJIOB, OOpa30BaHHBIX IMPH
[IEPECEYEHNUH [IBYX IMAPAJUICIIBHBIX MPSIMBIX CEKylled. Pemars npaktudyeckue
3a71a4M Ha HAXOXKJICHUE YTIIOB.

Brnagete moOHSATHEM TI€OMETPUYECKOTO MECTA TOYEK. YMETh OMNPEACIATH
OMCCEKTPUCY yIJia U CePEIMHHBIA MEPICHANKYISP K OTPE3KY KaKk T€OMETPUUECKUE
MECTa TOYEK.

DopMyIMpPOBaTh OMNPEACICHUSI OKPYKHOCTH W Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, TTOJIb30BATHCS UX CBOMCTBAMHU. Y METh MPUMEHSThH 3TH CBOMCTBA MPH
pEILICHUY 3a7a4.

Brnagete moHSATHEM ONKMCAaHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HAXOJUTh €€ LUEHTD.

[Tonb3oBaThcs (hakTaMu O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYrOJIbHUKA
IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUMHHBIEC IMEPHEHIUKYISIPHI K
CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

BrnageTp nmoHATHEM KacaTelbHOM K OKPYXKHOCTH, IOJIb30BATHCS TEOPEMOU O
MEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KaCaHUS.

[Tonp30BaThCA MPOCTEUIIMMHU T€OMETPUIECKUMH HEPABEHCTBAMHU, TOHUMATh
UX MPaKTUYECKUN CMBICI. [IpOBOIUTH OCHOBHBIE TEOMETPUUECKHUE TMOCTPOCHUS C
MTOMOILBIO LIUPKYJIS U TUHEUKH.

[IpenMeTHbIe pe3ysbTaThl OCBOSHUS MPOTPAMMbl YU€OHOIO Kypca K KOHITY
oOydenus B 8 Kjiacce:

Pacnio3zHaBaTh OCHOBHBIE BHAbBl YETBIPEXYTOJBHUKOB, WX 3JEMEHTHI,
MIOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHSATh CBOMCTBA TOYKU MEPECEUCHHS] MEIWaH TPEYroJibHHKa (LIEHTpa
Macc) B pelICHUH 3a/a4.

Brnaaete noHATHEM CpPEIHEN JIMHUU TPEYTOJIbHUKA U TPANECUHUH, IPUMEHSTh
MX CBOMCTBA MPH PELICHUH F'€OMETPUUYECKUX 3a/a4.

[Tonb30Batbess Teopemou Pasieca WU TEOPEMOU O MPONOPUHOHATBHBIX
OTpEe3Kax, IPUMEHSTh UX JIJIsl PEUIEHUS MPAKTUYECKUX 3a4ay.

[IpumeHsaTh  mpuU3HAKM  TOMOOMS  TPEYrOoJbHUKOB B PEIICHUU
r€OMETPUYECKUX 3a/1a4.



ITonb3oBatbess TeopeMoil Iludaropa ans pemieHHs reoOMETPUYECKUX U
IIpaKTUYECKUX 3anad. CTpOUTh MATEMATHYECKYI0 MOJEIb B IPAKTHYECKUX
3a/1a4ax, CaMOCTOSTEIBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIIMHBI.

Biagerp mNOHATHSAMH CHHYCA, KOCHMHYCa M TaHI€HCa OCTpPOro yrjia
IIPSAMOYTOJIBHOIO TpeyroibHuKa. [101b30BaThbCs 3TUMU MOHATUAMU I PELICHUSA
IIPAKTUYECKUX 3a/1a4.

BoerancnsaTe (pa3avuHbIMM crIocOOaMM) IUIOIIAb TPEYTOJbHUKA U IUIOMIAIH
MHOTOYTOJBHBIX PUTYp (TOTB3YSCH, IIe HEOOXOAUMO, KAIbKYIISITOPOM).

[IpyuMeHATh IIOMYYEHHBIE YMEHHMs B IIPAKTUYECKHUX 3aaadax. Bianers
MOHATHSIMU BIMCAHHOTO W LEHTPAJIBHOIO YIJIA, HCHOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIrjaX, YIJIaX MEXIy XopAamMHu (CEeKyIIMMH) U yrie MexAy
KAacaTeIbHOM U XOPAOU NPH PEIIEHUH T€OMETPUYECKUX 3a1a4.

Branerp MOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IIPUMEHATH CBOWCTBA
OIMCAHHOI'0 YETHIPEXYTOJILHUKA IIPU PELICHUN 3aa4.

[IprMeHATh MOJyYeHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH MATEMATUYECKUE
MOJEIH U1 3a4a4 PEAIbHOU KU3HU U POBOJAUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C NpPUMEHEHUEM NOoJ00Hs U TPUTOHOMETPHUM (IIOJIB3YACh, I/I€ HEOOXOIUMO,
KJIBKYJISITOPOM).

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMBbl YYEOHOIO Kypca K KOHILY
oOyuenwus B 9 Ki1acce:

3HaTh TPUTOHOMETPUYECKHME (DYHKIMM OCTPBIX YIJIOB, HAXOAWTh C HX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYroJbHUKA («pEIICHHE
PSIMOYTOJIBHBIX TPEYTrOJbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) JIMHBI
Y YTJIbl [Tl HETAOJTMYHBIX 3HAYEHUH.

[Tonb3oBaThCsa popMyIamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUISI HAaxO0XJCHUS COOTHOUIEHHH MEXIYy TPUTOHOMETPUYECKUMHU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUUI HAXOXKIAEHUS Pa3IM4YHbIX
AJIEMEHTOB TPEYroJIbHUKA («PEUIeHHE TPEYroJbHUKOBY»), NPUMEHSTh HX MpHU
pELIEHNN TeOMETPUYECKUX 3a1a4.

Bnagers moHsTHsAMH — npeoOpa3oBaHHs  MOJOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX (uryp. [lonbp3oBaThest cBOWCTBaMHU M0100Us TPOU3BOJIBHBIX
buryp, yMmMeTb BBIUMCIATH JJIMHBI W HAXOAUTh YIJIbI Yy MOJOOHBIX (uUryp.
[IpumeHsATh cBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajayax. YMETb HPUBOAUTH
npuMepbl OJI00HBIX (UTYp B OKpyxkatouieM mupe. [lonb3oBaTbes TeopemMamu O
MIPOU3BEAECHUN OTPE3KOB XOpJ, O MPOU3BEICHUN OTPE3KOB CEKYLIUX, O KBaapare
KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMATh MX TN€OMETPUYECKUN W (PU3MUYECKHIA
CMBICJ, TNPUMEHATh MX B pPELICHUMH TIE€OMETPUYECKMX M (PU3MUECKHUX 3ajad.
[IpuMEHATH CKAISIPHOE MPOU3BEACHUE BEKTOPOB [T HAXO0KICHUS JUIMH U YIJIOB.

[lonp30BaTbCA METOAOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATH €ro B
pELIEHNN FEOMETPUUYECKUX U TPAKTUYECKUX 3a4ad.



Bnanets NOHATHSMU MPAaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJMaHHON MEphI yria, YMETh BBIUYUCIATH ILIOIIA]Ib
Kpyra u ero yactei. [I[puMeHsITh oJlydeHHbIE YMEHHUS B MPAKTUYECKUX 3a]a4ax.

Haxomute ocu (WimM LEHTPHI) CUMMETpUU (DHUTYp, NPUMEHSATH JBIKCHUS
MJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsTh MOJTy4YeHHbIE 3HAHMS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYEeCKUE
MOJICNIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C NpPUMEHEHUEM NOJ00MS U TPUTOHOMETPUYECKUX (YHKIMM (MOIb3YysICh, Tl
HEO0OXO0IMMO, KATBKYJISITOPOM).

BEPOATHOCTDb U CTATUCTHUKA

[IpenMeTHbIEC pe3ysIbTaThl OCBOEHUS MPOTPAMMbl yUeOHOrO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Uutath uHpOpMaAILNIO, MPEACTABICHHYI0 B TablMIax, Ha JuUarpaMmmax,
MPEACTaBIATh JaHHBbIE B BUJE TaOJMI, CTPOUTH JHUArpamMmbl (CTOJIOUKOBBIC
(cronbuatkie) U KpyroBbie) IO MacCHUBaM 3HAYEHUH.

OnucelBaTh M UHTEPHOPETUPOBATH  PEAJbHBIE  YHCIIOBBIE  JIAaHHBIE,
Mpe/ICTaBJICHHbIC B TA0JINIIAX, HA IMarpaMmax, rpaukax.

Wcnonb3oBaTh AJisi ONMUCAHUS JTAHHBIX CTATUCTUYECKUE XapPaKTCPUCTUKHU:
cpeaHee apudMeTHUECKOE, MeJuaHa, HauOoJbIllee M HAUMEHbIIEE 3HAYCHUS,
pa3max.

NMeTs mpencraBieHUE O CIy4yalHOW W3MEHYMBOCTH HA IPUMEPAX LEH,
(bU3NYECKUX BEJIMYMH, aHTPOIOMETPUUYECKUX JTaHHBIX, UMEThb MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

[IpeameTHBIC pe3yabTaThl OCBOSHUSI MPOTPAMMbI YYEOHOTO Kypca K KOHILY
oOyueHnus B 8 Kiacce:

W3Bnekate u mpeoOpa3oBbIBaTh HMHGOPMAIHIO, MPEACTABICHHYIO B BHUIE
TaOuIl, qUarpamMM, rpadyKoB, IPEACTABISATh JaHHBIC B BHJIC TAOJIMI, THArpaMM,
rpaduKoB.

OnucelBaTh JTaHHBIE C MOMOIIBIO CTATUCTHUUYECKUX IMOKa3aTelel: CpeaHUX
3HAYEHUH U Mep paccerBaHus (pa3Max, IUCIEPCHUS U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHUN W YaCTOThI COOBITHI, B TOM UHUCIIC
Mo pe3yjibTaTaM U3MepeHui u HaOmoaeHui. HaxoauTh BEPOSITHOCTH CIydaHBIX
COOBITUM B OMBITaX, 3HAsI BEPOSITHOCTH JJIEMEHTAPHBIX COOBITUM, B TOM YHUCIE B
OTBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh Tpaduyeckre MOJEIU: JIEPEBO CIYyYaHOTO SKCIEPUMEHTA,
JarpaMMbl Diiiepa, YucaoBas mpsmasi.

OnepupoBaTh MNOHSATUSMH: MHOXECTBO, IOJMHOXECTBO, BBIINOJIHATH
omepand HaJl MHOXECTBaMHU: OOBEIUHECHHUE, TMepeceYeHue, JOMOJHECHHE,
MEPEUYUCIATH 3JIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Hcnonp3oBaTh rpaduyeckoe MPEICTaBICHUE MHOXKECTB M CBS3EH MEXIY
HUMH JIJI1 ONMCAHMS MPOLIECCOB U SIBJICHUI, B TOM YHUCJIE NIPU PEIICHUH 33]1a4y U3
JIPYTUX YYEOHBIX TIPEIMETOB U KYPCOB.

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI Y4€OHOTO Kypca K KOHILY
oOyueHnus B 9 kiacce:



W3Bnekatb © mpeoOpa3oBbIBaTh HH(OPMALIMIO, MPEACTABICHHYIO B
pPa3IMYHBIX MCTOYHMKAX B BHUJAE TaOJMI, AMArpaMM, rpauKoB, IMPEACTaBIATH
JaHHBIE B BUJE TAOJUIl, AUarpaMm, TpauKoB.

PemaTtp 3agaun OpraHM30BaHHBIM NEPeOOPOM BAPUAHTOB, a TaKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX IPABUJI U METO/IOB.

Hcronb30BaTh ONUCATEIBHBIE XaPAKTEPUCTHKU JUII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTbs 4acTOThl 3HaYEHUM U Y4aCTOTHI COOBITHS, B TOM YHCIIE MOIb3YSICh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPCHUIA U HAOTIOACHUH.

HaxonuTh BEpOATHOCTH CIIy4ailHBIX COOBITUH B M3YUYEHHBIX ONBITAX, B TOM
YHUCJI€ B ONbBITaX C PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHSIMH, B CEPHUSIX
WCIIBITAHUN 10 IEPBOTO YCIIEXA, B CEPUAX UCIBITaHUN bepHyiu.

NMeTs mpencTaBlieHHE O CIyYalHOW BEJIMYMHE M O PaCIpeleIICHUH
BEPOSATHOCTEM.

HNmeTh mnpencTaBieHHME O 3aKOHE OOJBIIMX YUCENT KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBLIMX YKCEN B
PUPOJIE U OOIIECTRE.

COJEPXKAHUE YYEBHOI'O IIPEJIMETA «MATEMATHKA»

AJITEBPA
APUDOMETHUKA

PammmonanbHpie uncsa. PacmmpeHne MHOXKECTBA HATypalbHBIX YHCEN J0
MHOXECTBa LENbIX. MHOXKECTBA MLENBIX YHUCEN O MHOXECTBA PAlMOHAIBHBIX.
PanyonasibHOEe YMCIIO Kak OTHOMIEHWE M/N, rime M — menoe 4ucio, N —
HaTypaibHOE. CTENEHb C LENBIM I0KA3aTENEM.

JevictBurenbHble uncna. KBajapartHelii KOopeHb u3 uncia. KopeHp Tperben
CTETNeHU. 3aMuch KOPHEHN C MOMOIIIBIO CTENEHU C IPOOHBIM TTOKA3aTEIIEM.

[lonsitue 00 wppanuMoHaIbHOM uwHcie. VppanumoHanbHOCTH 4YHCIA U
HECOM3MEPUMOCTh CTOPOHBI M JHAaroHaM KBajaparta. JlecsTUUHbIe TMPUOTMKCHUS
HMppalMOHAIBHBIX YUCET.

MHOX€ECTBO IEUCTBUTEIBHBIX YUCEN; MPEICTABICHUE NEUCTBUTEIBHBIX YUCEI
OCCKOHEUHBIMU JIECATUYHBIMU Apo0siMu. CpaBHEHUE EHCTBUTEIBHBIX YHUCEIL.

Koopaunartnas npsimas. M3006pakeHue yucen ToOUKaMu KOOPIUHATHOM TIPSIMOIA.
YucnoBble IPOMEXKYTKH.

N3mepenusi, npudJIM:KeHus, OlEeHKH. Pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
Mupa (OT 3JIEMEHTApPHBIX YacTUll 10 BceneHHoil), MIUTENBHOCTh MPOILIECCOB B
OKpYyKaruieM MUpe. BoleieHne MHOXKUTENS] — CTENEHU JIECSATU B 3alIUCH YUCIIA.
[Tpubmmk€éHHoe 3HAYCHWE BENMYMUHBI, TOYHOCTh mNpuOmmkeHus. [lpukunka wu
OLICHKA PE3YJIbTATOB BBIYMCIICHUN.

AJITEBPA
AuredOpanvyeckue BbIpaKeHUsl. DyKBEHHbIE BbIpaXEHUS (BBIPAXKEHUS C
nepeMeHHbIMH). YucioBoe 3HaueHHEe OYKBEHHOrO BhIpaxkeHus. JlomycTumeble
3Ha4YeHUs nepeMeHHbIX. [lofcTaHOBKa BBIpaXKEHUH BMECTO MEPEMEHHBIX.



[IpeoOpazoBaHre  OYKBEHHBIX  BBIPOKEHHA HA  OCHOBE CBONCTB
apuMeTHIECKUX JercTBU. PaBeHCTBO OYKBEHHBIX BhIpakeHUH. TOXIIECTRBO.

Crenenb C HaTypaldbHbIM IOKa3zareneM U €€ cBoMcTBa. OJIHOWIEHBI U
MHOrowieHbl. CreneHb MHoOrowieHa. CJOKe€HHE, BBIYUTAHUE, YMHOXKECHHE
MHOTrO4JICHOB. DOpMyJIbl COKpPAIIEHHOTO YMHOXEHUA: KBagpaT CyMMBI H
kBajgpaTr pasHoctu. Dopmyna paszHoctu KBajpatoB. [IpeoOpazoBanHue 1€IOTO
BBIDQXKEHNsT B MHOIoWwieH. Pa3nokeHMe MHOTOWIEHOB HAa  MHOXHUTEIU.
MHorounensl ¢ onHoll mniepemeHHoM. Kopenb MHorounena. KBagpaTHbii
TPEXUIICH; PAa3JI0KEHUE KBAJPATHOIO TPEXWICHA HA MHOXKHTEIH.

AnreOpanyeckass ApoOb. (OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOwu.
CrnosxeHue, BBIUYUTaHUE, YMHOKEHUE, JIEIeHHe alreopandyeckux apooeit. CreneHb
C LeJbIM IIOKa3aTejleM U €€ CBOMCTBA.

PanmonanpHbpie  BbIpaKeHUST W WX IpeoOpasoBanus. JlokazatenbcTBO
TOXECTB.

KBagpatueie xopau. CBoiCTBa apHU(PMETHUECKUX KBAJIPATHBIX KOPHEH U HX
NpUMEHEHUE K TPEOoOPa30BaHUIO YNCIOBBIX BBIPAKEHUW U BBIUMCIICHUSIM.

YpaBHeHus. YpaBHeHHE C OJHOM mnepemeHHOH. KopeHb ypaBHEHUS.
CBOMCTBA YUCIIOBBIX PAaBEHCTB. PABHOCWIIBHOCTh YPABHEHU .

Jluneitnoe  ypaBHeHue. KBagpatHoe  ypaBHeHue:  ¢opMyna  KOpHEH
KBaJIpaTHOro ypaBHeHHus. Teopema Buera. PemieHue ypaBHEHUI, CBOIAIIMXCS K
JMHEWHBIM U KBaApaTHBIM. [Ipumepsl pelieHnss ypaBHEHU TPEThEW U YETBEPTOU
crenieHeil. Pemienue apoOHO-paIiMOHABHBIX YPaBHEHUH.

YpaBHeHHE ¢ JByMs NEPEMEHHbIMU. JIMHEWHOE YypaBHEHUE C JABYMs
MEPEMEHHBIMM, MPUMEPHI PEIICHUS YPaBHEHUW B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHHMI C JABYMs NEpPEMEHHBIMU. PaBHOCHMIBHOCTH CHCTEM.
CucteMbl [BYX JMHEWHBIX YpPaBHEHUW C JBYMs I[I€PEMEHHBIMU; pEUICHUE
IMOJACTAHOBKOM M ciokeHueM. [Ipumepbl pemeHuss CUCTeM  HEJIMHEHWHBIX
YpaBHEHUN C JIBYMs NEPEMEHHBIMHU.

Pelmienne TEKCTOBBIX 3a7ad alreOpanvyecKuM CIocoOOM.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTU. ['paduyeckas HHTEprpeTanus
ypaBHEHUsI C JByMs MepeMeHHbIMU. ['papuk JIMHEHHOro ypaBHEHHUS C JBYMS
NEePEMEHHBIMH; YII0BOM KOA(P(OULIMEHT TMpAMOW; YCIOBHE NapauIeIbHOCTH
npsambiX. ['paduku npocTeiimmx HeTWHENHBIX ypaBHEHUM: mapaboiia, runepbona,
OKPYXHOCTb. ['padmueckas HHTEpIpeTalusi CHUCTEM YpaBHEHUH C JByMs
IIEPEMEHHBIMH.

HepaBencrBa. UnciioBele HEPABEHCTBA U UX CBOMCTBA.

HepaBenctBO ¢  ogHOM  mepeMeHHOW. PaBHOCHIIBHOCTH  HEpPABEHCTB.
JluHenHble HEpaBEeHCTBA C OJHOM mnepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
CucremMbl HEPAaBEHCTB C OJAHOW NEPEMEHHOM.

OYHKINN

OcHOBHBbIC MNOHATHA. 3aBUCUMOCTH MeXAy BeanunHamu. [loHsTue
dbyukiuu. O61acTh ompenesieHUs U MHOXXECTBO 3HaueHHi ¢GyHKiuu. CriocoOb
3amanus GyHkiuu. 'paduk Qynknuu. CBoiicTBa (PyHKIIMMA, UX OTOOpaK€HHWE Ha
rpaduxe. [Ipumepsl rpadukoB 3aBUCUMOCTEN, OTPAKAIOIIMX peajbHbIE



MIPOLIECCHI.

YncaoBbie ¢ynknun. DyHKIMM, ONHUCHIBAIOIIME TMPSAMYIO U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX Irpa@uku U cBoicTBa. JlunelHas QyHKuMs,
e€¢ rpaduk u cBoiictBa. KBaaparuunas ¢yHkums, e€ Trpaduk U CBOMCTBA.
CreneHnnble PYHKIIUU ¢ HATYpaJIbHBIMH MOKa3aTeNsIMU 2 U 3, UX Tpaduku U

cBoiicTBa. ['paduku QyHKIHIA :

YucaoBble mocjiea0BaTeIbHOCTU. [[oHATHE YKMCIOBOM MOCIEA0BATEIBHOCTH.
3ajaHue TOCIEA0BAaTeIbHOCTH PEKyppeHTHOM (opmynoit u  dopmyrnoi N-ro
YJIeHAa.

Apudmernueckas u reoMmeTpuueckass mporpeccur. Dopmylbl n-ro 4iieHa
apu(PMETUIECKON U TeOMETPUYECKON MPOrpecCcHii, CyMMBbI MEPBBIX N-X YJICHOB.
N300paxkeHne wieHOB apudMETUYECKOH U TEOMETPUYECKON  IpPOrpeccHii
TOYKaMHU KOOPJMHATHOW IUIOCKOCTU. JIMHEMHBIM M SKCIIOHEHUMAJIBHBIM POCT.
CI10KHBIE IPOLICHTBHI.

BEPOATHOCTH N CTATUCTUKA
OnucarenbHasi cratuctuka. lIpeicTaBneHue JaHHBIX B BHUAEC TaOJuII,

IarpaMmm, rpauKoB. Ciyuaitnas V3MEHYUBOCTb. Craructuueckue
XapaKTEePUCTHUKKM Habopa JaHHBIX: CpelHee apu(pMEeTHYecKoe, MeauaHa,
HauOoJbIlleE M HaWMEHbIIee 3HaueHus, pa3max. [IpencraBieHue 0

BBIOOPOYHOM HCCIIEIOBAHUMU.

Ciayuaiinble cOOBITHA W BepPOATHOCTb. [loHATHE O CIydailHOM OIBITE U
CIIy4aitHOM coObITUH. YacToTa CIIy4aitHOTO COOBITHS.

CrarucThuueckuii  MOAXOJ K IOHATUIO  BEPOSITHOCTH.  BeposTtHOCTH
IIPOTUBOIIOJIOKHBIX COOBITHH. He3zaBucumele COOBITHS. YMHOXEHNE
BeposiTHOCTEH. JlOCTOBEpHBIE M HEBO3MOXKHBIC COOBITHS. PaBHOBO3MOXXHOCTH
coObrTuil. Kiaccuueckoe ompesneneHne BEpOSTHOCTH.

KomoOunaropuka. PenieHue kKoMOMHATOPHBIX 3ajlady MepedOpoM BapHUAHTOB.
KomMOunaTopHoe npaBuiio ymHokeHus. [lepectaHoBku U (pakTopuar.

JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIC NMOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA.
3ajiaHre MHOYKECTB MIEPEYUCIICHUEM 3JIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM.
CranmapTHble 0003HA4YeHHs] YMCIOBBIX MHOXKecTB. [lycToe MHOXECTBO M €ro
obo3HaueHue. [lonmMuoxecTBo. O0OBEAMHEHNE U TIEpECEUeHHE MHOXKECTB, Pa3HOCTh
MHOYECTB.

WNnmrocTpauusi OTHOLIEHUM MEXKJYy MHOXKECTBAMM C NOMOLIBIO JHArpamMMm
Oiinepa — BeHHa.

DJieMeHThbI JOTUKHU. [[oHsATHE O paBHOCUIILHOCTH, CJIEJOBAaHUH, YIIOTPEOICeHHE
JIOTUYECKUX CBS30K €Cau ..., MO ..., 8 MOM U MOJbKO 6 MOM Clyyae, JOTUUECKUE
CBSI3KU U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUA

Hctopust ¢opmupoBaHus TOHATHSA YHCIA: HATypajbHbBIE 4HCIA, JIpoOH,
HEJIOCTATOYHOCTh PALMOHAJIBHBIX YHMCEN JUIi TEOMETPUYECKHMX W3MEPECHUH,
uppanuoHanbHble ymucna. CrapuHHBIE CHCTeMbl 3amucu  uucen. JpoOu B
Basunone, Erunre, Pume. OTkpbiTHE AecATUYHBIX ApoOeii. CTapuHHbIE



cucteMbl Mep. JlecsTuunbie ApoOu U MmeTpuueckas cucrema Mmep. llosBienue
OTpULIATENBHBIX yucen U HyJsa. JI. Maraunkwii. JI. Ditnep.

3apoxneHue anreOpsl B Heapax apudmetuku. Ai-Xopesmu. Poxxnenue
oykBenHou cumBonuku. II. depma, @. Buer, P. Jlekapt. Uctopus Bompoca o
HaXO0XJIEeHUU (QOopMyN KOpHEH anredpanyecKux ypaBHEHUU, HEpa3pelImMOCTh B
paaWkaigax ypaBHEHWW crereHu, Oompmiel detbipéx. H. Taprames, JIx.
Kapmano, H. X. AGenp, 3. I'anya.

N3o00peTenue MeToaa KOOPAUHAT, MO3BOJIAOLIETO MIEPEBOIUTH
reoMeTpuieckue OOBeKTHl Ha sI3bIK anreopol. P. JlekapTt u I1. depma. I[Ipumepsr
pPa3IMYHBIX CUCTEM KOOPAMHAT Ha IIOCKOCTH.

3anaua Jleonapao Iuzanckoro (PuboHayum) o kpoaukax, unciia Gudonauymu.
3agaya O IIaXMaTHOM JMIOCKE.

Hctoku Teopun BEpOSTHOCTEW: CTpaxoBOE JAeNo, azapTHble urpel. I1. depma
n b. Ilackanse. A. bepuymnu. A. H. Konmoropos.

I'EOMETPUA

Harnsanasa reomerpus. HarsiiHele IpencTaBlIeHHs O IPOCTPAHCTBEHHBIX
¢urypax: Kky0, mNapajuienenunesn, Opu3Ma, OupaMuia, wap, cdepa, KOHYC,
munHap.  W3o00paxkenue mnpocTpaHcTBeHHBIX ¢uryp. Ilpumepsl cedeHuid.
Mmuororpannuku.  [IpaBuibHbie  MHOrorpanHuku.  [Ipumepsr  pa3BEpTok
MHOTOI'PAaHHHMKOB, [IWIMHJpPAa U KOHYcCa.

[Tonsarne  o0bEMa;  emuHunbl  00bEMa.  OOBEM  MPSIMOYTOJBHOTO
napajjenenunena, Kyoa.

I'eomerpuueckue ¢urypsl. Ilpsveie u yrael. Touka, mpsiMas, IJIIOCKOCTb.
Otpe3ok, nyd. ¥Yroa. Buasl yrimoB. BepTukanbHble W CMEXKHBIE  YIJIBL
buccekrpuca yriua.

[lapannensHple M Tnepecekarommecs: mnpsimble. llepneHaukyaspHble TpsIMBbIE.
TeopeMbl 0 MapayuIeNbHOCTH U NEPHEHAMKYJIIPHOCTH NpsMbIX. [leprneHaukymsp
W HakJoHHas K mpsMoul. CepenMHHBIN NMEPICHAUKYISIP K OTPE3KY.

['eomeTpuyeckoe mectro Touek. CBoicTBa  OHCCEKTpPHUCHI yIiia U
CEPEIMHHOIO NEPHEHAUKYIIAPA K OTPE3KY.

Tpeyronbauk. BricoTa, Menuana, OuccekTpuca, CpeIHss JMHUS TPEYTOJIbHUKA.
PaBHOOepeHHbIE W PAaBHOCTOPOHHUE TPEYrOJIbHUKH, CBOMCTBA W TPU3HAKH
paBHOOEAPEHHOTO  TpeyrojbHUKa. [Ipu3HakuM  paBEeHCTBA  TPEYrOJbHUKOB.
HepaBenctBo TpeyrosibHuka. COOTHOLIEHUSI MEXKIYy CTOPOHAMHM M YIVIaMH
TPEYroJIbHUKA.

CymMma yrioB TpeyroibHUKa. BHemmHwe yriael TpeyrojibHHKa. Teopema
Qaneca. Ilomobue TpeyronpHukoB. IlpusHaku noOHO0US  TPEYTrOJIBLHUKOB.
Teopema Iludaropa. CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC OCTpPOTO YIJia
NPSIMOYTOJILHOTO TpeyrosibHuka W yrioB or 0 mo 180 ° ; mpuBeneHue K
OCTpoMy yriIy. PemeHue  nOpsIMOYronbHBIX — TPEYroJbHUKOB.  (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. (DOpMyJibl, CBS3BIBAIOIINE CHUHYC, KOCHUHYC,
TAHI€HC, KOTAHME€HC OJHOIO0 W TOro € yria. PemieHue TpeyrojbHUKOB:
TeOpeMa KOCHHYCOB M TE€OpEMa CHUHYCOB. 3aMeydaTeSbHbIE TOUYKHU



TPEYTOJIbHUKA.

YerpipéxyronpHuk. [lapamenorpamm, ero CBOMCTBA W IIPU3HAKH.
[TpsimoyronbHUK, KBajapaT, poMO, HX CBOWCTBa M MpU3HaKku. Tpanemus,
CPEIHssl JIMHUS TPAICLHH.

MHoroyronsHuK. Beinmykible MHOroyrojJpHHKd. CyMMa yIJIOB BBITYKIIOTO
MHOTOYTOJIbHUKA. [IpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh 1 Kpyr. Myra, xopma. Cekrop, cerMeHT. lleHTpaybHBIN yrou,
BIIMCAHHBIN YTrOJI, BEJINYMHA BIMCAHHOIO yria. B3auMHOE pacIionoKeHue MpsiMoin
U OKPYKHOCTH, JBYX OKpyxkHocTer. KacarenpHas M cekymas K OKpPYKHOCTH,
UX CBOWCTBa. BmnucaHHble W ONUCAaHHBIE MHOTOYIOJBHUKU. OKpPYKHOCTb,
BIIMCAaHHAs1 B TPEYTOJIbHUK, M OKPYKHOCTb, OINMCAHHAs OKOJIO TPEYTOJbHUKA.
BnricanHble 1 ONMCAaHHBIE OKPY>KHOCTH MPAaBUIIBHOIO MHOTOYTOJIbHUKA.

['eomerpuueckue npeodOpa3zoBanud. llonstre o paeHcTBe Quryp. IlonsTue
O JBW)XXEHUM: OCeBasg W LEHTpaJbHas CHMMETPUH, IAPAUICIBHBINA IIEPEHOC,
noBopoT. [lonsTne 0 momo6uu (GUryp ¥ roMOTETHH.

[TocTpoeHuss ¢ NOMOLIBIO LMPKYJId W JHHEHMKA. OCHOBHBIE 3aJa4yd Ha
IIOCTPOCHUE: JCIICHUE OTpEe3Ka II0IoJIaM; IIOCTPOCHHUE YIUVIAa, PABHOIO JAHHOMY;
IIOCTPOEHUE TPEYTOJIbHUKA 0 TPEM CTOPOHAM; MOCTPOCHHE NEPIEHIUKYJSApa K
OpsIMOM; TOCTPOEHUE OMCCEKTPUCHl YIJIa; JI€JIEHHE OTpe3Ka Ha N PaBHbBIX
4acTeu.

Pemienne 3amay  Ha BBIYMCIEHHE, JOKA3aTEIbCTBO U IOCTPOEHUE C
UCIIOJIb30BAHUEM CBOMCTB M3YYEHHBIX (PUTYD.

HN3mepenne reomerpuyeckux BeaudyMH. /[mmHa otpeska. PaccrosHme ot
TOYKH 10 IpsiMoii. PaccTosiHre MexX Ty MapaieIbHbIMU NPSIMbIMHU.

[IepumeTp MHOTOYTOJIBHUKA.

JInuHa OKpYKHOCTH, YMCJIO T ; JJIMHA OYTH OKPYKHOCTH.

['panycHass mepa yria, COOTBETCTBHE MEXAY BEIMYMHOM LEHTPAJIBHOIO
yrja v JJIMHOM JyTH OKPY’KHOCTH.

[Tonsitue momanu 1iockux ¢uryp. PaBHOCOCTaBiIEHHBIE U PAaBHOBEJIHMKHE
¢urypsl.  Ilnomane  mpsAMOYroJbHUKA. [Tnomanu napajuienorpamMmma,
TpeyrojpHUKa W Tpaneuuu. llnomane MHoroyrosbHuka. Ilnomans kpyra u
miomaab cexkropa. COOTHOIIEHHWE MEXY TUIOMIAISIMH MOJO00HBIX (UTYD.

Pemienne 3amady Ha BBIYMCIEHHE M JI0KA3aTEJIbCTBO C MCIOJb30BAHUEM
U3YYCHHBIX (OPMYIL.

Koopaunarel. VYpaBHenue mnpsaMon. KoopauHaTel cepeauHbl OTpe3Ka.
@opMysia pacCTOAHHMS MEXKIy JBYMsS TOUYKaMH IUIOCKOCTH. Y paBHEHHE
OKPY’KHOCTH.

Bekrtopbl. JliinHa (Moaynb) BekTopa. PaBeHCTBO BekTOpoB. KosmmHeapHbie
BEKTOpbl. KoopauHaTel BEKTOpa. YMHOXKEHHME BEKTOpA Ha YHCIO, CyMMa
BEKTOPOB, pAa3J0KEHME BEKTOpAa MO [JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
CkansipHO€ IPOU3BEAECHUE BEKTOPOB.

Teopernko-MHOKEeCTBEHHbIEe NMOHATHA. MHOXECTBO, AJIIEMEHT MHOYKECTBA.
3ajaHue  MHOJKECTB  IIEPEUMCICHUEM  DJIEMEHTOB,  XapaKTEPUCTUYECKUM
cBoiicTBoM. [logmHOkecTBO. OOBEAMHEHNE U NIEPECEUEHUE MHOXKECTB.



JuemMeHTbl  JOrMKH. OmnpexneneHue. AKCUOMBI U T€OPEMBI.
JlokazarenbcTBO. JlokazaTenbcTBO OT MPOTUBHOTO. Teopema, oOpaTHasi JTaHHOM.
[Ipumep 1 KOHTpIIpUMED.

[lonsiTuE O paBHOCHUIBHOCTH, CIEIOBAaHUU, YHOTPEOJECHHE JIOTHYECKUX
CBS30K eCu ..., MO ..., 8 MOM U MOJIbKO 8 MOM ciydde, JIOTUYECKUE CBSI3KU U,
unu.

I'eomeTpuss B ucropumyeckoM pasBuruu. OT 3eMieMepus K reo0 METpPHUH.
[Mudparop u ero mxoma. anec. Apxumen. IlocTpoeHue mnpaBUIIbHBIX
MHOTOyTONBHUKOB. Tpuceknusi yria. Ksagparypa kpyra. YiaBoenue KyoOa.
Hctopus uncna n . 3onoroe ceuenue. «Hawama» EBxmmpma. JI. Dinmep. H. W.
JloGaueBckuii. Mctopust msATOro mocrylara.

N3o6perenue METoaa KOOPAMHAT, MTO3BOJIAIOLIETO IIEPEBOUTH
reomeTpuyeckne o0beKThl Ha A3bIK anreOpel. P. Jlekapt u II. ®@epma. [Ipumepst
Pa3JIMYHBIX CUCTEM KOOPAMHAT Ha IUIOCKOCTH.

BEPOSTHOCTDb U CTATUCTUKA

7 KIIACC

[IpeacraBienue JaHHBIX B BHUJIE TAOJUI, AUarpamm, rpadukoB. 3arojJHEHUE
Ta0JMIl, YTEHHE M TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTOJMOYATHIX) H
KpPYTOBbIX). UTeHHE rpauKoOB peanbHbIX NpoueccoB. M3pneuenne nndopmanuu u3
Jarpamm # TaOJvIl, KCTIOIh30BaHUE U WHTEPIIPETAINS JAHHBIX.

OnucarenpHasi CTaTHCTHKA: cpeaHee apudmeTnueckoe, MeauaHa, pa3Mmax,
HauOoNpllIee W HaWMEHBIIEe 3HAYeHHs Ha0opa YMCIOBBIX AaHHBIX. [Ipumeps
CIIy4ailHOM U3MEHYMBOCTH.

CrnydyaliHBI SKCHEpUMEHT (ONBIT) U clydailHOoe coObiTHe. BeposTtHOCTh U
gacTtoTa. Poiib MamoBepOSTHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHI B MPHUPOJIEC
u B oO1ecTBe. MoHeTa U UrpajibHast KOCTh B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmna, pedpo. Cremenp BepmmHbl. Yucino pébep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cszHoctu rpada. lemu u nuxomel. [lytu B
rpadax. O6xon rpada (ditmepoB myTh). [lpeacraBienne 06 OpUESHTUPOBAHHOM
rpade. Pemenune 3amayu ¢ moMorisio rpados.

8 KJIACC

[IpencraBneHre JaHHBIX B BUJIE TaOJHII, AXArpamMm, TpadrKoB.

MHOXecTBO, 3J€MEHT MHOXECTBa, MNOAMHOXecTBO. Omnepauuu  Hax
MHOKECTBaMU: OOBEIMHEHME, IepeceueHue, nomnoiaHeHue. CBoilcTBa omepariuii
HaJ MHOXXECTBAMU: IE€PEMECTUTEIBLHOE, COYEeTaTeNIbHOE, paclpeaeuTeNbHOE,
BKUIIOUeHUS. Vcmonb3oBanue rpadUyecKOro TPEACTABICHUS MHOXECTB IS
OTMCAHMS PEaTTbHBIX MPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4.

N3mepenne paccemBaHMs JaHHbIX. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE
YHUCIIOBBIX HAOOPOB. JlnarpaMma paccenBaHus.

DOneMeHTapHble  cOObITUSL  ciy4ailHoro ombiTa. CiydaifHble  COOBITHS.
BepositHoctit  coObIThii.  OnbBITBI ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTAPHBIMU
coObITusiMU. CiryuyaiiHbiil BBIOOp. CBSI3b MEXKY MaJOBEPOSITHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.



Hepeso. CBONCTBa AEPEBbEB: €AUHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCSYEN
BEPILMHBI, CBA3b MEXK/1Yy YUCIIOM BEPUIMH U uucioM pédep. [IpaBuino yMHOXKEHHUS.
Pemenue 3amad ¢ momomipio rpados.

[IpotuBononoxueie  coObiTusA. [Quarpamma Oiinepa. OObeAMHEHUE U
nepeceyeHue coObiTui. HecoBmecTHble  coObiTus. Dopmyna  CIOXKEHHS
BEpPOSITHOCTEH. YcCIOBHas BepoOsATHOCTh. IIpaBuino ymHOkeHus. HeszaBucumele
cobpiTus. IlpencraBneHue skcnepuMeHTa B BuUAE JepeBa. PemenHue 3amay Ha
HAXOXKJCHUE BEPOSTHOCTEH C IIOMOINBIO JepeBa CIy4alHOrO0 3KCIEPUMEHTA,
auarpamm Jiepa.

9 KVIACC

[IpeacraBienue JaHHBIX B BUAE TaOIUL, AUArpaMM, rpapuKoB, UHTEPIPETALIUS
JNaHHbIX. YTeHuWe M NOCTpoeHue Taliul, Auarpamm, rpaduKoB IO pealbHbIM
JTAHHBIM.

[lepecranoBku u Qaxropuan. CodyeTaHuss M YUCIO codyeTaHud. TpeyroapHUK
[Tackans. Pemenue 3a1au ¢ UCIOJIb30BAHUEM KOMOMHATOPUKH.

['eomeTrpuueckas BeposTHOCTh. CiydailHbI BBIOOp TOYKM M3 (PUTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IyI'¥ OKPY>KHOCTH.

HcnbiTanne. Yenex n Heyaada. Cepust ucnbeITaHui A0 nepBoro ycrnexa. Cepus
ucnbeiTanuii bepaymm. BepostTHocTH cOOBITHIA B cepuu ucnbiTanuii bepHymu.

CnydailHasg BeIMYMHA W PACHpENCIICHUE BEpOSTHOCTENM. MareMmarnueckoe
OoXHIaHue U gucnepcus. [lpumepsl  MareMaTM4YeCcKOro  OXUIAHUS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHUs BENMYMHBL. MaTeMaTH4eCKOe OKHIAHUE U
JOUCIIEPCHST  CIyYallHOM BEJIIMYMHBI «YHCIIO YCIIEXOB B CEPUM HCIBITAHUI
bepnyum».

ITonsatue o 3akoHe OOJNBIIMX YMCEN. V3MepeHue BEpOSTHOCTEH C ITOMOIIBIO
yacToT. Ponb 1 3HaueHue 3aKoHa OOJBIIMX YHUCEN B IPUPOAE U OOIIECTBE.



TEMATHYECKOE IIJTIAHUPOBAHUE

Ne HaunmeHnoBanue pasjaeia Yacel
n/n yueOHOro
BpEeMEHU
Anareopa I'eomerpus BepositHOCTB M
CTATHCTHKA
7 kaacc (186 4., 6 4. B Heme 10 — 1, 2 yeTBepTH, S4. B HeAe 10 — 3, 4 YeTBEPTH)
1. Bripaxenus, 18
TOXK]IECTBA,
ypaBHEHUs
2. Havanbnsbie 10
reOMeTpUYecKHe
CBEICHUSA
3. [IpencraBnenue qaHHBIX 7
4. TpeyronbHUKH 17
5. OyHKIMH 11
6. OnwucarenpHasi CTATUCTUKA. 8
PaccenBanue nanHbIX
7. Crenens ¢ 11
HATypaJIbHBIM
MoKa3areiem
8. MHorouieHbI 17
9. [TapannensHele 13
psiMbIe
10. CrnyyaiiHast U3MEHUUBOCTD 5
11. | ®opmynsl 19
COKpAIEHHOTO
YMHOXEHUS
12. CoOTHOLIEHUS MEXKTY 18
CTOPOHAMH U YTJIAMHU
TPEYTroJIbHUKA
13. | CucreMsl IMHEHHBIX 16
YpaBHEHUU
14. [ToBTOpEHME. 4
Pemenue 3anau
15. BBenenue B TEOPHUIO 2
rpagos
16. | IloBTOpeHue 6
17. Cnyuaiinbie COOBITHS.
BepositHocTh M dacToTa 2
CIIy4aifHOTO COOBITUS
18. O0600mmenne 2
8 kiacc (204 4., 6 4. B HexeNM10)
19. Panmonansubie 23
apobu
20. YeTbIpEXyroJbHUKH 14
21. [IpencraBnenue qaHHbBIX 2
22. OnucarenbHas 9

craTuctuka. PacceuBanue




JTAHHBIX
23. | KBagpaTtHbie KOpHH 19
24. IInomans 14
25. MHoxecTBa 3
26. KBanparusie 21
ypaBHEHUs
27. [Tomo6HbBIE 19
TPEYTOIbHUKU
28. Benenue B Teopuio 4
rpadoB
29. Crnydaiinas
W3MEHUYUBOCTb.
CiydaiiHble COOBITHSL. 14
BeposTHOCTB M yacToTa
CIIy4aitHOTO COOBITHSI
30. | HepaBeHncrBa 20
31. OKpy>KHOCTb 17
32. CrelmeHs ¢ LelIbIM 11
MOKa3aTeJIeM.
DNeMEeHThI
CTaTUCTUKHU
33. | IloBTOpeHue 8
34. [ToBTOpEHuUe. 4
Pemrenue 3anau
35. O06006meHne 2
9 kaacc (185 4., 6 4. B Hegeio — 1, 2 yeTBEpPTH, S4. B Hexe 0 — 3, 4 YeTBEPTH)
36. KBanpatuunas 22
byHKIMS
37. [IpencraBieHue JaHHBIX 1
38. BexTopsl 10
39. OnwucarenpHast CTATUCTHKA. 3
PaccenBanue naHHbIX
40. MHuoxecTBa 2
4]. Meroa koopaUHAT 11
42. BBenenue B Teoputo 4
rpagoB
43. | YpaBHeHus u 14
HEPaBEHCTBA C
OJIHOM
IIEPEMEHHOMN
44, COOTHOILIEHUS MEXTY 13
CTOPOHAMH U yTIIAMU
TpeyroJbHUKA.
CxansipHoe
MIPOU3BE/ICHNE BEKTOPOB
45, CrnydaiiHast U3MEHYHBOCTb.
CnyyaitHble COOBITHS. 6
BeposiTHOCTB M yacToTa
CITY9aifHOTO COOBITUS
46. | YpaBHeHuUs u 17

HCpaBCHCTBA C




TBYMSI

MIepeMEHHBIMU
47. Jln1Ha OKpy>KHOCTH U 12
iouaib Kpyra
48. | Apudmernyeckas 15
Y TeOMeTpryuecKas
MIPOTPECCUu
49. | DieMeHTHI DJIEMEHTHI 10 15
KOMOWHATOPHUKHU U KOMOWHATOPHKHU
TEOpUU
BEPOATHOCTEM ['eomerpuueckast
BEPOSATHOCTH
Ucnwiranusa bepnyinu
Crny4aiiHasi BeIMYUHA
O60061eHne
50. JBuxeHus 9
ol. HavanbHbie cBeneHus 2
U3 CTEPEOMETPUH
52. | IloBTopenue 19
53. 006 akcmomax 2
TUTAHUMETPHUH
54, [ToBropenue. Pemenue 9

3aga4




