MyHuuHNAAbHOE Ka3eHHoe 00ueodpa3oBaTe/ibHOE YUpeKIeHue
«Byanmanckasi ocHOBHAs1 0011e00pa3oBaTe/ibHasH LIKOJIA»
Boabiecoaaarckoro paiiona Kypckoii obs1actu
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|. Hosacuumenvnas 3anucka

IIporpamma cocraBieHa B COOTBETCTBUU ¢ TpeboBaHusMu DenepaabHOro

rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa BTOPOTO TMOKOJCHHSI OCHOBHOTO
o01iero oOpa3oBaHusi 0 MaTeMaTHKE:

®enepanbHoro  ['ocymapctBennoro — OOpaszoBarenbHoro — Cranpapta
OCHOBHOT0 o0miero o6pasoBaHus (mpuka3 MuHHucTEpcTBa 00pa3oBaHUS U
Hayku Poccuiickoii @enepanuu ot 17 nexadbpst 2014 roga Nel897);

HopMm ®enepanbroro 3akona «O0 obpazoBanuu B Poccuiickoit denepanum»
«273-D3 ot 29 nexabps 2012 roxa;

[TpumepHO# mporpamMmsl 1o Kypcy anreOpsl (7 — 9 kiaccel), CO31aHHON Ha
OCHOBE €JIMHON KOHUENIMHU MPENnolaBaHusi MaTeMaTUKH B CPEeIHEN IIKOJe,
paspabdorannoit  A.I'.'Mepzmskom, B.b.Ilomonckum, M.C.Sxupom, .A.
HomupoBckuM, BKJIIOYEHHBIX B cucTeMy «AuropuMmt ycnexa» (M.:
Benrana-I'pad, 2017) u obecneuena YMK nnst 7-9-ro knaccoB «Anredpa —
T», «Anredpa — 8» u «Anrebpa — 9»/ A.I'Mepzmsik, B.b.Ilononckuit,
M.C.Sxup/M.: Benrana-I'pad, 2018r.

B cootBerctBuu c Ilonoxenuem o pabouer mporpamme s 5-9 Ki1accos,
paboTarorniero nmo obdmeodpazoBarenbHoi nporpamme ®I'OC OO0 MKOY
«bynumanckas OCHOBHas oOureoOpa3zoBaTenbHas HIKOJIa»
Bbonsmeconnarckoro paitona Kypckoit o6macTu.

Yueono-memoouueckuii komnnexkm

Anrebpa: 7 ki1acc: yueOHHUK JJIs yJanuxcst 001eo0pa3oBaTeIbHBIX
yupexnaenuii / A. I'. Mepansk, B. b. Tlomonckuii, M. C. SAxup. — M.:
Benrana-I'pad, 2017.

Anrebpa: 7 kiacc: MUIAKTUYECKHE MaTepuajbl: MOCOOHME ISl ydalluxcs
obmeoOpa3oBarenbHBIX yupexaennii / A. I'. Mep3nsk, B. b. Ilononckuit, E.
M. Pabunosuu, M. C. Sxup. — M.: Benrana-I'pad, 2017.

Anrebpa: 7 kiacc: meroandeckoe mocoowue / E. B. byniko, A. I'. Mep3nsk, B.
b. [Monouckwuii, M. C. Axup. — M.: Benrtana-I'pad, 2017

Anrebpa: 8 Kmacc: y4eOHHMK Ui ydYaluxcs o00IIeo0pa3oBaTeIbHBIX
yupexaennii / A. I'. Mepansik, B. b. Tlononckwuii, E. M. Pabunosuu, M. C.
Sxup. — M.: Benrtana-I'pad, 2017.

Anrebpa: 8 Kimacc: MUIAKTUYECKHE MaTepuajbl: MOCOOHME ISl ydalluxcs
obmeoOpa3oBarenbHbIX opranuzanui / A. I'. Mep3nsak, B. b. Ilonorckuid,
M. C. Skup. — M.: Benrana-I'pad, 2017

Anrebpa: 8 kiracc: meroaudeckoe mocoowme / E. B. byniko, A. I'. Mep3isk, B.
b. Tlononckuii, M. C. Sxup. — M.: Benrtana-I"pad, 2017

Anrebpa: 9 knacc: y4yeOHUK I ydalluxcsi o01eo0pa3oBaTEIbHbBIX
opranmzanuii / A. T'. Mep3nsk, B. b. Ilononckuii, M. C. SAxup. — M.:
Benrana-I'pad, 2017.



8. Aunrebpa: 9 knacc: NMIAKTUYECKHE MaTepuajbl: MOCOOUE I YyYalluxcs
oO1eoOpazoBarenbHbix opranuzanuii / A. I'. Mep3nsk, B. b. ITononckuit, E.
M. Pabunosuu, M. C. Sxup. — M.: Benrana-I'pad, 2017.

9. Axre0Opa: 9 kiacc: meroguueckoe nocooue / E. B. byuko, A. I'. Mep3sik, B.
b. [lonouckuii, M. C. Axkup. — M.: Benrtana-I'pad, 2017.

VY4eOHblll Kypc MOCTpoeH Ha ocHOBe dDenepanbHOr0 rocyJapCTBEHHOTO
oOpa3zoBaTelbHOr0 CcTaHjpapra ¢ ydyeroM KoHuenuum MaTreMaTuyeckoro
oOpa3oBaHUsT W OPUEHTHUPOBAH Ha TpeOOBaHUSA K pe3ylbTaTaM O00pa3oBaHUS,
conepxkamumest B IlpuMepHoil  OCHOBHOW  0Opa3oBaTeNbHOM MIpOrpaMme
OCHOBHOTO 0011ero o0pa3oBaHusi. B HEM Takke yUHUTHIBAIOTCS JOMHHUPYIOIIUE
UJeHu W TIOJIOKEHMsI TPOTrpaMMbl Pa3BUTHUA W (POPMHUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX  JICMCTBUM  JIJIE  OCHOBHOTO  OO0mIero oOpa3oBaHUS, KOTOpPHIC
obecrnieunBalOT (HOPMHUPOBAHUE POCCUUCKON TPaKJaHCKOM  HIACHTUYHOCTH,
KOMMYHHMKATUBHBIX KA4eCTB JIMYHOCTH M CHOCOOCTBYIOT (HOPMUPOBAHUIO
KJTIOYEBON KOMIETEHIIUN — YMeHUsl YUUmbCA.

Kypc anrebpet 7—9 kiaccoB siBnsieTcss 0a30BBIM ISl MaTeMaTHYECKOTO
o0pa3oBaHUs M Pa3BUTUS IIKOJHHUKOB. AJreOpandyeckue 3HAHUS W YMEHUS
HEOOXOAUMBI JUIsI M3Yy4YeHUsT TeoMeTpuu B 7—9 kiaccax, aireOpel u
MareMmarnueckoro a”anmu3za B 10—I11 kmaccax, a TakKe H3YYEHHS] CMEKHBIX
JTUCITUTUINH.

[IpakTyeckass 3HaYUMOCTH WIKOJBHOTO Kypca anredpbl 7—9 KiaccoB
COCTOMT B TOM, YTO MPEIMETOM €ro H3y4YeHUs SIBISIIOTCS KOJUYECTBEHHBIC
OTHOIIEHHUS] M TMPOIECChl PEATbHOTO MHpA, OMNHCAHHBIE MaTEeMaTHUYECKHUMU
MozensiMu. B coBpemeHHOM 0011ecTBe MaTeMaTuyeckas MoAroToBKa He0OXouMa
KaKIOMY 4eJIOBeKy, TaK KakK MaTeMaTHKa MpPHUCYTCTBYeT BO Bcex cdepax
YeJIOBEUECKON JIeITEILHOCTH.

OpnHOli W3 OCHOBHBIX II€J€M W3Y4YeHHUs anreOpbl SBISETCS pa3BUTHE
MBIIIJICHUS, TIPEXKIE BCEro opMupoBaHue adCTpaKTHOTO MBIIUIEHUA. B mporecce
U3y4eHHs anreOpbl POopMUPYETCS JIOTHUYECKOE M aIrOPUTMHYECKOE MBIIUICHHE, a
TaKKe  TakMe  KayecTBa  MBIIUIEHHWA, KAk  CWwia W THOKOCTH,
KOHCTPYKTHBHOCTh W  KPUTUYHOCTh. [J[ns ajantanum B COBPEMEHHOM
WH()OPMAITMOHHOM O0O0IIIeCTBE BaXXKHBIM (DaKTOpOM sIBisieTcs:  (OpMHUpPOBAHUE
MaTEeMaTUYeCKOTO CTWJIS MBIIUICHUS, BKJIIOYAIOMETO B Ce0S HHAYKIHUIO W
JEAYKINI0, 0000IIeHe U KOHKPETHU3AIIMI0, aHAIN3 M CHUHTE3, KIIACCU(UKAIIUIO U
CUCTEMATH3alINI0, a0CTParupoOBaHKUE U aHAJIOTHUIO.

OG6yuenune anreOpe JaéT BO3MOXKHOCTH IIKOJBHHUKAM  HAY4IHUTHCS
IJIAHUPOBaTh CBOK JI€ATEIIBHOCTb, KPUTHUYECKU OIIEHHWBAaTh €€, MNPUHUMATh
CaMOCTOSITEIbHBIE PEUIEHUs, OTCTAUBaTh CBOM B3TJIANbI U yOexkaeHus. B npouecce
M3y4YeHUs] anreOphl IIKOJIbHUKH Y4YaTCs M3JaraTh CBOM MBICIU SICHO U
MCUYEPNBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOIO W T'PAMOTHOTO BBIMOJIHEHUS
MaTeMaTU4YeCKUX 3aIluCceil, MPU 3TOM HCIOJIb30BAHHE MATEMATHYECKOIO S3bIKa
MO3BOJISIET PA3BUBATh y YUAIIUXCS TPAMOTHYIO YCTHYIO U TIUCbMEHHYIO PEYb.

3HAaKOMCTBO C HCTOpUEH pa3BUTHSL aiareOpbl Kak Hayku (GOpMUpPYET Yy
yyaluxcs IpeacTaBieHus: 00 anredpe Kak 4acTu 00IeUeIOBEYECKON KYIbTYpPHI.



3HAUUTENbHOE BHUMAHUE B U3JI0KEHUU TEOPETUUECKOT0 MaTepuasia Kypca
YAESAETCA €ro MOTUBALUM, PACKPBITUIO CYTH OCHOBHBIX MOHSATHM, UAEH, METOIOB.
OOyueHue MOCTPOCHO Ha 0aze TEOpUH Pa3BUBAIOIIETO OOYUEHHUS], YTO JOCTUTACTCS
OCOOEHHOCTSIMH H3JI0KEHUSI TEOPETUUYECKOr0 MaTephalia M YHpPaKHEHUSIMU Ha
CpaBHEHHWE,  aHaJlu3,  BBIJEJICHUE  [JaBHOTO,  YCTAHOBJIEHUE  CBS3EH,
kinaccudukanuioo, o0obmenne u cuctematusauuo. Ocob0 aKUEHTUPYIOTCS
coJlepKaTesIbHOE PACKPhITHE MAaTEMAaTUYECKUX TMOHSATUN, TOJIKOBAHUE CYUIHOCTH
MaTeMaTUYecKUuX METOJOB M O0JacTH HX NPUMEHEHHs, JEeMOHCTpaLus
BO3MOXHOCTEM  NPUMEHEHUs  TEOPETUYECKUX  3HAHUW  UIi  pelieHus
pa3HooOpa3HbIX 3a7au MPUKIATHOTO XapakTepa, HampUMep PEIIeHHUs] TEKCTOBBIX
3alay, JEHEXKHBIX W  MPOLEHTHBIX  pacdy€ToB, YMEHUE  TMOJIb30BaTHCA
KOJIMYECTBEHHOU MH(pOpMaIuel, Npe/ICTaBIeHHON B pa3inyHbIX (opMax, yMEeHHUE
yutath rpapuku. Oco3HaHue 00IIero, CylIeCTBEHHOIO SBISIETCSI OCHOBHOM 0a30ii
JUTSL pellieHusl yIpaKHEeHu . BakHO MPUBOAUTD I€TalbHbIE MOSICHEHUS K PEIICHUIO
TUTIOBBIX YIPAXKHEHUNH. DTUM PacKpbIBA€TCS CYyTh METOAA, MOJIX0/1a, Ipe1jiaraeTcs
ITOPUTM WJTU IBPUCTHUYECKAS CXeMa PElIeHUS YIPaKHEHUH ONpeeEHHOT0 TUIIA.

B 0a3zucHom yuebHOM (00pa3oBaTeIbHOM) IJIaHE HA M3Y4YEHHUE anreOpbl B
7—9 KkIlaccax OCHOBHOM IIKOJBI OTBEJAEHO 3 y4eOHBIX Haca B HEJIENIO0 B TCUCHUE
KaXXJI0ro roja oOy4eHwus, Bcero 315 gacos.

OOGr1mas xapakTepucTUKa Kypca

Conepxanue kypca anreOpel B 7—9 Kilaccax NpeACTaBICHO B BHUIE
CIEYIOLIUX COJECPIKATEIBHBIX pa3leioB: «AJredpa», «Uuca0BbIe MHOKECTBAY,
«DYyHKIOUMY», «JIeMEeHThl TNPHUKJIAJHON MaTeMaTHKW», «AJjreopa B
HCTOPUYECKOM PA3BUTHM.

Conepxanue pasnuena «AJaredpa» GopMHUPyeT 3HAHUS O MaTEeMaTHYECKOM
sI3bIKe, HEOOXOAUMBIC JIJIS PEIICHUS MaTEeMaTHUYCCKUX 3a7ad, 3aJad U3 CMEKHBIX
JTUCHUIUIMH, a TaKXe MPaKTHYEeCKUX 3aaad. M3ydeHume marepuana criocoOCTBYET
dbopMuUPOBaHUIO y y4amuxcs MaTeMaTUYECKOIO arnmapara
pellieHusl 3aja4 ¢ TMOMOIIbI0 YpPaBHEHWH, CHUCTEM YpPaBHEHHUM M HEpPABEHCTB.
Marepuan JaHHOTO paszelia TPEJACTaBICH B  acIleKTe, CII0COOCTBYIOMIEM
(GhOpMHUPOBAHUIO Y YUAIIMXCS YMEHUS MOJIB30BaThCA anroputMamu. CylecTBeHHas
pOJIb TIPHU 3TOM OTBOJUTCS PA3BUTHUIO AJITOPUTMHYECKOTO MBIILICHUS —BaXHOH
COCTaBJISIIOIIEH MHTEIUICKTYaJIbHOTO Pa3BUTHS YEIOBEKaA.

Conepxanue paznena «YuciaoBble MHOMKECTBA»  HAICJIEHO  Ha
MaTEeMaTHYE€CKOE PAa3BUTHE YydallMXcs, (POpMUpPOBAHME y HHUX YMEHHUS TOYHO,
CXKaTo u SICHO u3naraTh MBICITH B YCTHOM
W MUCBMEHHOM peud. MaTepuan paszaenia pa3BUBaeT IMOHATHE O YHCIIE, KOTOPOE
CBSI3aHO C U3YUYECHHUEM JICCTBUTEIBHBIX YUCEIL.

Lens comepxkanusi paznaena «DyHKIHUM» — TOJYyYCHUE IITKOJbHUKAMU
KOHKPETHBIX 3HAHMM O (PYHKIIMK KaK BaKHEWIIIEH MaTeMaTUYeCKOW MOJEIU s
OMHMCAaHUS MW MCCIAEIOBaHUS TIPOIECCOB M SBICHHH OKPYXKAIOMIETO MHpA.
COOTBETCTBYIOIIUM  MaTepuag CHOCOOCTBYET Pa3BUTHIO BOOOpaXEHUS U
TBOPUYECKUX CIIOCOOHOCTEH y4YaIluXCs, YMEHHUS HMCIOJb30BaTh PA3IHMYHBIC S3BIKH
MaTeMaTHKHU (CIIOBECHBIN, CHUMBOJINYECKUM, TpapUUECKU).




Conepxxkanue pazgena «JIeMEHTbI  NPUKIATHOM  MAaTEeMATHKH»
pPacKphIBaeT MPUKIAJHOE M MPAKTHUECKOE 3HAYEHHE MATEMATUKU B COBPEMEHHOM
Mupe. Marepuan [JaHHOTO pazjena CHocoOCTBYeT (POPMHUPOBAHUIO YMEHUS
NPEACTaBIATh W aHAIM3UPOBATHh PA3TUYHYI0 HHGOpPMAIUIO, TOHUMAHHIO
BEPOSITHOCTHOTO XapaKTepa peanbHbIX 3aBUCUMOCTEN.

Pasznen «Auredpa B HCTOPHYECKOM PAa3BUTHW» MPEIHAZHAYEH I
(GopMHUpOBaHUS TPEACTABICHUA O MaTEeMaTUKe KaK YacTH YeJIOBEYECKOU
KyJIbTYpbl, JUIsi OOILNEro pa3BUTHUS IUKOJIBHUKOB, CO3JaHUS KYJbTYpHO-
UCTOPUYECKOM Cpesibl OOyUEHHUS.

1. Ilnanupyemoie pe3yiomansvl 0C60eHUA YUEOHO20 npeomema, Kypca

JIMYHOCTHBIC, METANIPEAMETHBIC M MPESAMETHBIC PE3YJILTAThl OCBOCHUS
COACPKAHUA KYpCa EUIF€6DI)I

N3ydenne anreOpsl 10 JaHHOUW MporpamMme CrocoOCTBYeT (GOpMHUPOBAHUIO
y Yy4YallUuXCsi JHYHOCTHBIX, MeETANPEAMETHbIX M IPeAMETHBIX Pe3yJbTATOB
0o0y4eHUs, COOTBETCTBYIONIUX TpeOoBaHUAM DeneparbHOTO TOCYIapCTBEHHOTO
00pa30BaTeIBLHOTO CTaHIapTa OCHOBHOT'O 00111er0 00pa3oBaHUsl.

JInuHOCTHBIE pe3yJIbTAThI:

1) BOCHHUTaHHE POCCHICKOMN I'pa)IaHCKOW MICHTHYHOCTH: MATPHOTU3MA,
yBaxkeHUsI K OTe4YecTBy, OCO3HAaHUE BKJIaJa OTEUYECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOUM HAYKH;

2) OTBETCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH
oOydJaromuxcs K CaMOpa3BUTHIO M caMOOOpa30BaHHUIO HA OCHOBE MOTHBAIMU K
00Yy4YCHUIO ¥ TIO3HAHHUIO;

3) 0CO3HAaHHBIA BBHIOOP M IOCTPOCHHE JAJbHEHIICH WHINBUIYyaIbHOMN
TpacKkTOopuu oOpa3oBaHHUs Ha 0a3e OPHEHTUPOBKU B Mupe mnpodeccuii u
Mpo(ecCHOHANBHBIX MPEANOYTCHH ¢ YYETOM YCTOMYMBBIX TO3HABATEIHHBIX
MHTEPECOB, a TaK)K€ HA OCHOBE (HOPMHUPOBAHUS YBAXKUTEIHHOTO OTHOIICHUS K
TPYAY, Pa3BUTHUE ONbITA YYACTHS B COUMAIBHO 3HAYMMOM TPY/IE;

4) yMmMeHHE KOHTPOJMPOBAaThH TPOIECC H pe3yabTaT y4YeOHOW W
MAaTEMaTHYECKOU JIESITEIbHOCTH;

5) KpUTHUYHOCTH MBINUICHUS, WHHUIIMATHBA, HAXOJAYNBOCTh, AKTHBHOCTH
npu pelIeHnn MaTEMaTHYECKUX 3a7ad4.
MertanpeaMeTHbIe pe3yJIbTaThI:

1) yMeHue caMOCTOSITEIILHO ONPEIEIIATh eI CBOCT0 OOYUCHUs, CTABUTh
u QopmynupoBaTh 1y ce0s HOBBIE 3amauyu B yu&0e, pa3BUBaTh MOTHUBBI U
WHTEPECHI CBOEH MO3HABATEIIBHOMN AEATEIIbHOCTH;

2) yMEHHE COOTHOCUTH CBOM JCHCTBHS C IUITAHUPYEMBIMHU Pe3yJIbTaTaMH,
OCYIIECTBIIATh KOHTPOJIb CBOEH JIESITEIBHOCTH B MPOLECCE HAOCTHUKECHHS
pe3yibTaTta, ONpeesiaTh CIOCOObl AEHCTBUI B paMKax MPEJI0KEHHBIX YCIOBUM U



TpeOOBaHUI, KOPPEKTUPOBATH CBOM JIEUCTBHUS B COOTBETCTBUU C M3MEHSIOIIEHCA
CUTYyaLUEH;

3) yMeHHe ONpeneNsTh MOHATHS, CO37aBaTh 00OOIICHUS, yCTAaHABIUBATh
aHaJOTUM, KIACCU(PUIUPOBATH, CAMOCTOSITEILHO BBIOMpPATH OCHOBaHUS U
KpUTEPUH JJIs1 KilaccuuKanuu;

4) yMeHWE YCTaHABIMBATH IPUYUHHO-CIICJICTBCHHBIC CBS3H, CTPOUTH
JIOTUYECKOE PACCYXKICHUE, YMO3AKIOYeHUue (MHAYKTHUBHOE, IEIYKTUBHOE U IO
aHAJIOTUM) U JIe]aTh BbIBOJIbI;

5) pasBurue KOMIIETEHTHOCTH B obJyactu WCIIOJIb30BAHUSA
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) mnepBOHAYANBHBIC MPEICTABICHUS 00 UICSIX U O METOJaX MAaTEMATHKH
KaKk 00 YHUBEpPCAIbHOM SI3bIK€ HAYKHM M TEXHUKHU, O CPEACTBE MOJIECTUPOBAHUS
SIBJIECHUM U IIPOLIECCOB;

7) yMeHHE BUACTh MAaTEeMAaTHYCCKYIO 3a/Ja4y B KOHTEKCTE MPOOIEMHOM
CUTYallUU B IPYTUX TUCHUIUIUHAX, B OKPYKAIOIIEH KU3HU;

8) yMeHHMe HAaXOOUTh B PAa3IUYHBIX HCTOYHUKAX HH(POpMAIHIO,
HEOOXOIUMYIO IS pEIIeHUs MaTeMaTU4YecKUX 3aad, U TMPeACTaBIsITh €€ B

MNOHSITHOM dopme, NPUHUMATD
pElIeHHe B YCIOBHUSX HEMOJHOW HWJIM HM30BITOYHOM, TOYHOM HWIIM BEPOSTHOCTHOU
uHpOpMaIINH;

9) yMeHHe TOHMMATh M UCIOJB30BaTh MAaTEMATUUYECKUE CPEICTBa
HarasAHOCTH  (TpadWkd, TaONMIBI, CXeMbl W Jp.) Ui  WUTIOCTPAIINH,
MHTEPIpETaIliu, apryMEHTAIHH;

10) ymeHue BBIABMraTh THUIOTE3bl TMPU PEUICHUH 3aa4d, MOHUMATh
HEOOXOMMOCTh HX TIPOBEPKHU;

11) moHMMaHWE CYHNHOCTH AJITOPUTMUYECCKHX TPEANUCAHUA M yMEHHUEC
JCHCTBOBATH B COOTBETCTBUH C MPE/IIOKEHHBIM aJITOPUTMOM.

IIpenmeTHBIE pe3ybTATHI:

1) oco3HaHWE 3HAYECHUS MATEMATHUKW i1 TOBCCIHEBHOW IKH3HU
YeIIOBEKA;

2) TmpeiacTaBiIeHHME O  MaTeMaTHMYeCKOM  Hayke  Kak  cdepe
MaTeMaTUYeCKON JEsITeNbHOCTH, 00 3Tamax e€ pa3BUTHUS, O €€ 3HAYUMOCTH IS
Pa3BUTHSI [TUBUIH3AIINN;

3) pasBuTHE YMEHHUH paboTaTh ¢ y4eOHBIM MATEMATHICCKUM TEKCTOM
(aHanmu3upoBaTh, M3BICKATh HEOOXOAMMYIO WH(MOPMAINIO), TOYHO U TPAMOTHO
BBIPQKAaTh CBOM MBICIIA C TMPUMEHEHWEM MAaTeMaTUYeCKOW TEPMHHOJIOTHU U
CUMBOJIMKH, IPOBOJAUTH KIacCU(PUKAINH, JIOTHUECKHE 00OCHOBAHMUS;

4) BrajgeHue 0A30BBIM IMOHSATHIHBIM aIIIapaToOM 10 OCHOBHBIM pa3jieiam
COJIepKaHMUS;

5) cucTremaTHuUecKHe 3HAHUS O QYHKIIMSIX U UX CBOMCTBAX;

®  TMPaKTHYECKH 3HAYMMBIC MATEeMATHYECCKHE YMEHUS WM HABBIKH, WX
MPUMEHEHHUE K PCEIICHUI0 MaTeMaTHYeCKUX U HEMaTeMaTWYeCKHX 3ajad,
MIPEATOJIararoIiee YMEHHUS:

®  BBINOJHITH BBIYUCICHHUS C JACHCTBUTEIBHBIMH YHCIIAMH, PEIIATh
ypaBHEHUS, HEPABCHCTBA, CUCTEMbI YPaBHECHUI U HEPABCHCTB;



e  pemaTh TEKCTOBBIE 3a7a4M apu(PMETHUYECKUM CHOCOOOM, C MOMOILBIO
COCTAaBJICHUA U PEIICHUs YPaBHEHUM, CUCTEM YPABHEHUN U HEPABEHCTB;

®  HCNOJb30BAaTh AJIreOpanyecKUil SI3bIK JJIs ONHCAHUS IPEIMETOB
OKpPYXaIOIEro MUpa U CO3aHUs COOTBETCTBYIOLIMX MaTEMaTHUYECKUX MOJIENIEH;

®  [POBOJUTH MPAKTHUUYECKHE PACUYETHI: BBIYUCIEHHUS C HPOLEHTaMHU,
BBIUYHCIICHUS C YACTOBBIMU MOCIEA0BATEIbHOCTAMHU, BBIYUCICHUS CTATUCTUYECKHUX
XapaKTEPUCTUK, BBIMOTHEHUE TPUOTMKEHHBIX BEIYUCICHUN;

®  BBINOJHATH  TOXJECTBEHHbIE  MPeoOpa3oBaHUS  PallMOHAJIbHBIX
BBIPAKCHUU;

®  BBINOJHATH ONEpaALMU HAJl MHOKECTBAMH;

e  uccienoBaTh QYHKIHUU U CTPOUTD UX TpadUKy;

®  YUTaTh M HCIOJIH30BaTh HH(POpPMAIIUIO, MPEACTABICHHYIO B BUJE
TaOIUIBI, TUarpaMMbl (CTOJIOUATON UITH KPYTOBOW);

e  pemaTh NPOCTEHIINE KOMOMHATOPHBIC 3a4a4H.

IInanupyemble pe3yabTaThl O6V‘ICHI/I$I
aHF€6D€ B 7—9 KJlaccax

Aneebpauueckue gvipasxicenus

BpInyCKHMK HAy4YHTCH:

®  ONEpHUpOBATH HOHATUSAMU «TOXKIECTBOY, «TOXKIECTBEHHOE
npeoOpa3zoBaHUE», PENIaTh 3a/1aud, cojepkalire OyKBeHHbIE JaHHbIe, padoTaTh C
dbopmynamu;

®  ONEPHUPOBATH IOHATHEM «KBaJpPaTHBIA KOPEHBbY», NMPUMEHSITH €r0 B
BBIYHCIICHUSX;
BBITMIOJHATh TIPEOOpa3oBaHUE BBIPAKEHUMN, COJEPKAIIUX CTENEHH C IEIbIMU
MOKa3aTesIMUA U KBaJIpaTHbIE KOPHU;

®  BBINOJHATH  TOXJECTBEHHBbIE  MPEOoOpa3OBaHMS  PAIMOHAIBHBIX
BBIPOKCHUI Ha OCHOBE MPABWII JACHCTBUM HAJl MHOTOWICHAMHU M aareOpandyecKuMu
IPpOOSIMU;

®  BBINOJIHATH PA3JI0KEHUE MHOTOYJICHOB HA MHOKUTEH.

BhINYCKHUK MOJYYUT BO3MOKHOCTD:

®  BBHIIOJHATH  MHOTOLIATOBBIE  MPEOOpPa30BaHMS  PALMOHAIBHBIX
BBIPKEHUM, IPUMEHSS IMUPOKUI HAOOp cOCOO0B U MPUEMOB;

®  IIPUMEHATH TOXKJIECTBEHHbIE IPeoOpa30BaHUs JJIsl PEIICHUS 3a/1a4 U3
Pa3IMYHBIX pa3feoB Kypca.

Ypasnenus
BbInyCKHUK HAYYHUTCS:

e  pemarb OCHOBHBIE BHUIbl PAUMOHAIBHBIX YPAaBHEHUW C OJHOU
MIEPEMEHHOW, CUCTEMBI JIByX YPABHEHHH C JBYMsI IEPEMEHHBIMH;

® [IOHMMAaTh YPABHEHUE KAK BAXKHEUIIYI0O MAaTEMAaTUYECKYIO MOJEIb JJIs
OMHUCAHUA U U3YyUYCHHs] pa3HOOOpA3HBIX peajbHBbIX CHUTYallUi, peliaTh TEKCTOBBIE
3a/1a4u aNreOpandeckuM METOJIOM;



®  [pPUMEHATH rpaduyecKkue MpPeACTaBICHUA [JIl  HMCCIEIOBaHUsA
YpaBHEHUH, HCCIIEIOBAHUS U PEILICHUS CUCTEM YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

BbInyCKHMK MOJYYUT BO3MOKHOCTh:

®  OBJAJCTh CINEUUATBHBIMU NPUEMAMH PEIICHUS YPABHEHUH U CHCTEM
YPaBHEHMI; YBEPEHHO MPUMEHATh anmapar ypaBHEHUH JJId  pelIeHHs
pa3HooOpa3HbIX 3a7a4 U3 MATEMATHUKU, CMEKHBIX IPEAMETOB, MPAKTUKH;

®  [pPUMEHATH rpaduyecKue TMpPeACTaBICHUS Il  HCCIEIOBaHHUS
YpaBHEHM, CUCTEM YpaBHEHUH, coiepkKaluX OyKBEHHbIE KO3 PULIUEHTHI.

Hepasencmesa
BpInyCKHUK HAyYHTCH:

®  [IOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOLIECHHUEM
HEPaBEHCTBA, CBOWCTBA YHUCIIOBBIX HEPABEHCTB;

e  pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI;

e pemaTh KBaJpaTHbIE HEpPaBEHCTBA C OMNOpPOM Ha Tpaduueckue
IIPEACTaBIICHUS,

®  TPUMEHATH anmapaT HEPABEHCTB JUIS PEIICHMs 3a7a4d U3 Pa3TuIHBIX
pazJiesnon Kypca.
BbInyCKHMK MOJTYYHUT BO3MOKHOCTh:

®  OCBOMTh pa3zHOOOpa3zHble TPHUEMBI TOKa3aTeIbCTBA HEPABEHCTB;
YBEPEHHO TMPUMEHSATH amnmapaT HEPaBEHCTB JUIsl pEIIeHHUs Pa3sHOOOpa3HBIX
MaTEeMaTUYECKUX 3a7a4, 3a/1a4 U3 CMEXKHBIX MMPEAMETOB U MPAKTUKHY;

® [pUMEHATH rpaduyecKue TMPEACTaBICHUS Il  HMCCIEIOBaHUs
HEPABEHCTB, CUCTEM HEPABEHCTB, COJIepKAIINX OYKBEHHbIE KOI(PDUIIUEHTHI.

Yucnosvie muodicecmsa
BbInycKHMK HAYYHTCA:

®  [IOHMMAaTh TEPMHUHOJIOTMIO W CHUMBOJIHUKY, CBS3aHHBIC C IOHSATHEM
MHOJKECTBA, BBITIOJIHATH OIEpPaIliy HaJl MHOXKECTBAMU;

®  UCIIONB30BaTh  HAyallbHBIC  TPEACTaBICHHS O  MHOXECTBE
NEeHCTBUTEIIPHBIX YUCE]T.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

e  pa3BHWBATH MPEJCTABICHUE O MHOKECTBAX;

e  pa3BHWBATh MPEJACTABICHHE O YHCIE M YHCIOBBIX CHCTEMax OT
HaTYPIBHBIX 0 JCHCTBUTEIBHBIX YUCEN; O POJIH BHIYMCICHUHN B IIPAKTHKE;

®  DPa3BHUTh U YrIAyOWTHh 3HAHUS O JCCATUYHOMN 3aIHUCH JACHCTBHTEIBHBIX
yucel (MepuouIecKue U HeepHuoauIecKue Ipoon).

DyHnxyuu
BbInyCKHUK HAYYHUTCS:

® [OHMMATh U MCIHOJB30BATh (PYHKIMOHAJIbHBIC TOHSTHUS, S3BIK
(TepMUHBI, CUMBOJIMYECKHE O003HAUCHMUS);

e cTpouth rpauku 3JIeMEHTapHbIX (DYHKIUNA, UCCIEIOBAaTh CBOWCTBA
YUCJIOBBIX (DYHKIIMNA HA OCHOBE U3YUYEHUs MMOBEJACHUS UX TPaUKOB;



®  [OHUMAaTh (PYHKIMIO KaK BOXHEUIIYI0O MaTEMaTUYECKYI0 MOJEIb s
ONMMCAHMS  MPOLECCOB M  SABJICHUW  OKPYXAIOLIEro Mupa, NPUMEHSITh
(YHKUMOHAIBHBIA S3BIK JJISl OMMCAHMS M MCCIEJOBAaHUS 3aBHCHUMOCTEH MEXAY
(pU3HYECKUMU BEIMYUHAMY;

® [IOHMMAaTh MU HCIOJB30BATh A3BIK IMOCIEIOBATEIBHOCTEH (TEPMUHBI,
CUMBOJINYECKUE 0003HaYeHU);
OPUMEHATh (POpPMYJIbI, CBA3aHHBIE C apUPMETUYECKO U TIeoOMETPUYECKOU
MporpeccusiMu, U anmnapar, cHOpPMHPOBAHHBIM MPU HU3YYEHUHU NPYTUX Pa3eioB
Kypca, K peLIeHHUIO 33a4, B TOM YHCJIe ¢ KOHTEKCTOM U3 PeaIbHON KU3HH.

BbInyCKHMK MOJYYUT BO3MOKHOCTh:

®  [POBOJUTH HCCIEJAOBAHMS, CBSI3aHHBIE C M3yYEHUEM CBOWCTB
(GyHKIUH, B TOM YHUCIIE C

®  HCNOJb30BAaHHEM KOMIBIOTEpPA; HA OCHOBE TpaUMKOB H3YyYEHHBIX
¢yHKuuMid  cTpouTh Oojee  cinokHble Trpaduku  (KyCOUHO-33JaHHbBIE, C
«BBIKOJIOTBIMWY» TOYKAMH H T. 11.);

®  HCNOJb30BaTh (DYHKIMOHAIBHBIE TMPEACTABICHUS U  CBOWCTBA
GyHKIUN 11 perieHus MaTeEMaTHYECKUX 3a71a4 U3 Pa3IUYHbIX Pa3/iesioB Kypca;

e  pemaTh KOMOMHHUPOBAHHBIE 3aJlayd C NpUMEHeHHeM (opmyn N-ro
YjleHa M CYMMBbl N TEpPBBIX YIEHOB apU(PMETHYECKOM U TIeOMETPUUYECKOMN
HOpOTPECCHid, TPUMEHSISI IPU 3TOM annapaT ypaBHEHUN U HEPABEHCTB;

® [IOHMMAaTh apUPMETHUECKYI0O U T'€OMETPUUECKYI0 IPOrpecCuu Kak
(YHKIIMM HAaTypaJbHOI'O apryMeHTa; CBA3bIBaTh apU(METHUECKYIO MPOTPECCUIO C
JMHEUHBIM POCTOM, T€OMETPUUECKYIO — C SKCIIOHEHIIMAJIbHBIM POCTOM.

Dnemenmul NPUKIAOHOU MAMEMAMUKU

BpInycKHMK HAy4YHUTCSI:

®  UCIIOJIB30BaTh B XOJIC PEIICHHS 3a7a4 dJIEMEHTApHBIC TIPEACTaBIICHUS,
CBSI3aHHBIC C MMPUOIMHKEHHBIMU 3HAYCHUSIMU BEJIMYUH;

®  UCIIONB30BaTh MPOCTEHINHME CHOCOOBI TPEJACTABICHUS W aHAJINM3a
CTATUCTUYECKHUX JaHHBIX;

®  HAaXOJAWTh OTHOCHUTEIBHYIO 4YaCTOTY M BEPOSTHOCTb CIy4allHOIO
COOBITHS;

e  pemaTh KOMOMHATOPHBIC 33/1aUl Ha HAXOXKCHHE YHCIa 00BEKTOB UITH
KOMOMHAIIHA.
BbInyCKHHUK MOJYYUT BO3MOKHOCTD:

® [IOHATh, YTO YKCJIOBBIE JIaHHBIE, KOTOPHIC HCIOJB3YIOTCS IS
XapaKTEPUCTHKH OOBEKTOB OKPYKAIOMIETO MHpA, SBISIOTCS IPEUMYIICCTBECHHO
MPUONMKEHHBIMHU, YTO I10 3alMCH NMPUOMMKEHHBIX 3HAYCHHM, COACPIKAIIMXCS B
MH(POPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYAUTH O MOTPEITHOCTH IPHUOIMIKCHHS;

®  [IOHATh, YTO MOTPEIIHOCTh pe3yJibTaTa BBIYMCICHUM JOJDKHA OBITh
COM3MEpHMa C MOTPEITHOCTHIO UCXOAHBIX JaHHBIX;

e  puUOOpEeCTH MEepBOHAYATIBLHBIM OMBIT OPraHU3AIIUKM cOOpa TaHHBIX TPU
MPOBEICHUN OIpoca OOIIECTBEHHOTO MHEHHUSA, OCYIIECTBISATh UX aHaJu3,
MPEICTABIATh PE3YIbTAThl ONPOCA B BUJIC TAOIHIIBI, JUATPAMMBI;




®  [pUOOPECTH OMBIT MPOBEACHUS CIyYaWHBIX HKCIEPUMEHTOB, B TOM
Yyclie C TOMOIIBIO KOMIBIOTEPHOTO MOJEIUPOBAHUS, HWHTEPHPETALUA HX
pE3yJIbTaTOB;

®  HAYYUThCS  HEKOTOPHIM  CHEUUAJIBHBIM  NpPUEMAM  PEIICHUS
KOMOMHATOPHBIX 3a/au.

ConepskaHue Kypca

Aneebpauueckue gvipasicenus

BripaxkeHne ¢ mnepeMEHHBIMU. 3HAUYEHUE BBIPAKEHUS C INEPEMEHHBIMH.
JlonycTrumbie 3HAYEHUS MIEPEMEHHBIX. ToxnecTno. ToxaecTBeHHbIE
npeoOpa3oBaHus aNreOpanvecKux BhIpaxxeHu. Jloka3aTenbCTBO TOXKIECTB.

CreneHb C HATypalibHBIM TMoOKazaTeneM U €€ cBoicTBa. OOHOWICHBI.
OnHouneH cranaapTHoro Buja. CreneHb oaHoOWwIeHa. MHOrowieHsl. MHOTOUYJICH
crangaptHoro Bujaa. CreneHb MHOTOUYIeHa. ClOXKEHHUE, BBIYMTAHUE U YMHOXKEHHUE
MHOTOWICHOB. DOpMYJIbl COKpPAIIEHHOTO YMHOXKEHUSI: KBAJpaT CYMMBI U KBaJpar
Pa3HOCTHU ABYX BBIPAXKEHUI, MPOU3BEACHUE PA3HOCTU U CYMMBI JIByX BBIPAKCHUH.
Pa3noxxeHre MHOroujieHa Ha MHOXHUTENIW. BbiHeceHHE OO0IIEero MHOXKHUTENS 3a
ckoOku. Meton rpynnupoBku. PazHOCTh KBaapaToB JBYX BbIipakeHui. Cymma u
pa3HOCTh KyOOB JaBYX BbIpaxkeHuid. Ksagpatueii  Tpéxuinen. Kopenb
KBaJpaTHoro TpéxuiaeHa. CBoWcTBa KBaApaTHOro TpéxuieHa. PazmoxeHue
KBaJIPAaTHOrO TPEXUWIeHAa HA MHOXKUTEIH.

Pannonansabie BbipakeHus. Llenbie BbipakeHus. [[poOHbIe BBIpaxKeHUS.
PannonansHast npoOb. OCHOBHOE CBOMCTBO palMOHaIbHON 1apobu. CroxeHue,
BbIUMTAHUE, YMHOXEHHUE U JIeJICHHE palMOHAIbHBIX JpoOei. Bo3Benenue
palMoHadbHOM  ApoOM B cTemeHb.  TOXIECTBEHHBIE  MpeoOpa3oBaHUs
palMOHAIbHBIX
BbIpakeHn . CTEIeHb C LIeJIbIM MoKa3aTesieM U €€ CBOMCTBA.

KBampataeie kopHH. ApudMETHYCCKUA KBaJApPATHBIH KOPEHb M €ro
cBoiictBa.  TOXICCTBEHHBIC  MPEOOPA30BaHUSI  BBIPAKCHHH,  COJEpIKaIIUX
KBaJIpaTHbIE KOPHHU.

Ypasnenus
YpaBHeHue ¢ oxHOM nepeMeHHOM. KopeHb ypaBHeHHs. PaBHOCHIIBHBIE

ypaBHeHus. CBoHCTBa YpaBHEHUH C OJHOM TIEPEMEHHOM. YpaBHEHHE Kak
MaTeMaTH4eCKast MOJIEIb peabHOM
curyaunu. JluHenHoe ypaBHeHue. KBagpatHoe ypaBHeHue. Dopmyna KOpHEU
KBaJpaTHOro ypaBHeHus. Teopema Buera. PanmonaneHble ypaBHeHus. PemieHue
pallMOHANBHBIX YPABHEHUM, CBOMSIIMXCA K JIMHEMHBIM WIH K KBaJpPaTHBIM
ypaBHEHUsAM. Perenre TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO PAIMOHATIBHBIX YPaBHEHU.
VYpaBHenne ¢ nByMs nepeMeHHbIMH. ['paduk ypaBHEHUSI C AByMSs
nepeMeHHbIMU. JInHEeHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk.
Cuctembl ypaBHEHUW C JByMsl NepeMeHHbIMH. ['paduueckuil MeTon
pELICHUsI CHUCTEMBl YpPaBHEHHU C JABYMsl MNEpPEMEHHbIMU. PemieHue cucrem



YPaBHEHHM METOJOM IOJCTAaHOBKM M ciokeHus. Cucrema JByX YpaBHEHHU C
IBYMSI IEPEMEHHBIMHU KaK MOJENb PEAIIBHOW CUTYaIINH.

Hepasencmea

UucnoBsle HepaBeHCTBA M HUX cBoWcTBA. CIIOKEHME W YMHOXEHHE
YUCJIOBBIX HEpaBeHCTB. OIIEHMBAHUE 3HAYEHUS BbIpaxkeHus. HepaBeHCTBO ¢ OTHOM
repeMeHHON. PaBHOCHIIBHBIE HEpaBEeHCTBA. UUCI0BbIE IPOMEXKYTKU. JIMHENHbBIE U
KBaJpaTHbIE HEPABEHCTBA C OJHOM NepeMeHHOW. CUCTEMBI HEPABEHCTB C OJHOM
IIEPEMEHHOM.

Yucnoswvle mMuodicecmea

MuoxectBo u ero sneMeHThl. CrnocoObl 3afaHus MHOXKECTB. PaBHBIC
MHOkecTBa. Ilyctoe mHoxkecTBo. [TogmMHokecTBO. Onepanuu HaJT MHOKECTBAMH.
Nimroctpanus COOTHOLLIEHUM
MEK1y MHOKE€CTBAMHU C TTOMONIBIO AuarpamMm Jijepa. MHOXeCTBa HaTypaJIbHBIX,

m
LCIbIX, pAaOUOHAJIBbHBIX YUCCII. PaIII/IOHaJ'IBHOG YUCJIO KaK }IpO6I) BHUaa ;, rac mEZ,

NEN, u kak OeckoHeYHas mepuoauyeckas aecarudHas ApoOs. [Ipeacrabnenne 06
UppalMoOHAIbHOM 4Huclie. MHOXECTBO JEUCTBUTENbHBIX 4ucel. [IpeacraBieHue
JIEWCTBUTEIIPHOTO 4YHUCJIa B BUJAENOSCKOHEYHOW HEMEPUOJMYECKON TeCITHUHOU

npobu. CpaBHeHUE NEUCTBUTEIBHBIX uncell. CBsa3b Mexy MHokecTBaMu N, Z, Q,
R.

Dynxyuu
YucioBbie QyHKIUU

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MEXy BennunHaMu. [loHsTHE QyHKIIMH.
OyHKIMS KAk MareMaTthyeckas MojJelb peanbHoro mporecca. OO0xacTb
OTIpeICIICHHUSI u 001acTh 3HAYEHUS
¢ynkiuu. Crioco6s! 3ananus pynkuun. ['paduk dyaknuu. [loctpoenue rpaduxos
byHKIMI ¢ TomoIIbio npeodpazoBanuii ¢uryp. Hymu dynknum. IlpomexyTku
3HAKOMOCTOSHCTBA (yHKIMH. [IpoMexxyTku Bo3pacTaHus UM yObIBaHHS ()YHKIIHH.
JluneitHas ¢GyHKIMA, 0OpaTHAs MPOMOPIMOHATBLHOCTh, KBaJIpaTHYHAs (PYHKITHS,
dysKIMs y=+/x, X cBOICTBA 1 rpaduKH.

YmncJioBbIe MOCTEA0BATEIbHOCTH

[Tonsitne umcnoBoit mocnenoBaTenbHOCTH. KoHeuHble W OECKOHEUYHBIE
nocienoBaTenbHOCTA. Croco0bI 3ajaHus TIOCIEA0BATEILHOCTH. ApupMeTHYeCKast
U reomeTpuueckas mporpeccur. CBOWCTBa WICHOB apuU(PMETHYECKON U
reOMETPUYECKOl Tporpeccuii. PopMynbl 00mIeTo wWieHa apuPMETHYECKOU Hu
reoMeTpuuecKkon  mporpeccuii. @opMmynsl CyMMbI N TEPBBIX  YJICHOB
apupMeTHIecCKoi u TeoMeTpuueckoir mporpeccuit. CymMma OeCKOHEUHOMH
reOMETPUIECKO mporpeccuu, y kotopoit || < 1. IlpencraBienne OGecKOHEYHOU
MEPUOANYECKOMN JECATUYHON TpoOU B BUIE OOBIKHOBEHHOW JIPOOH.

Dnemenmol NPUKIAOHOU MAMEMAMUKU




Marematnueckoe MogaenuposaHue. IIpouentneie pacu€rtel. Dopmyia
CIOXHBIX  HpOUEHTOB. [lpubOnuxéHHble  BblUMCICHUS. AOCONIOTHAsA W
OTHOCHUTENbHAs norpemHocTd. OCHOBHBIE IpaBWia KOMOMHATOpuKU. Yactora u
BEPOSATHOCTh ClydaHOro coObiThsA. Kiaccudeckoe omnpeneiacHue BEPOSTHOCTH.
HauvanbHble cBenenusi o cratuctuke. [lpeacraBieHue NaHHbIX B BUAE TaOul,
KPYTOBBIX M CTOJIOUATBIX quarpamm, rpadukoB. CTaTUCTUYECKUE XaPAKTEPUCTUKH
COBOKYITHOCTH JaHHBIX: CPEIHEE 3HAUCHHE, MOJIa, pa3Max, MeJIluaHa BEIOOPKHU.

Aneebpa 6 ucmopuueckom pazeumuu

3apoxksieHre anreOpbl, KHUra O BOCCTAHOBJIEHUU M MPOTHBOMNOCTABICHUU
Myxammena anb-Xope3mu. Mcrtopusi ¢opMupoBaHuST MaTeMaTHUYECKOTO S3bIKA.
Kax 3apoauiIach unes
koopauHaT. OTKpBITHE UPPALMOHATBHOCTH. V3 UCTOPUU BO3HUKHOBEHHS (HOPMYII
JUIs. penieHus ypaBHeHMM 3-i1 m 4-i1 creneHeil. Mcropus pa3BuUTHS NOHATHUSA
¢ynkiuu. Kak 3apoaunace teopust BepostHocTeil. Uucna dubonavuun. 3amaua JI.
[Muzanckoro (Gubonayun) 0 KPOIUKAX.

JI. ®. Maruuukuit. II. JI. Ye6osmués. H. W. JloGauesckuit. B. .
bynskosckuii. A. H. Konmoropos. @. Buer. II. ®epma. P. Jlexapt. H. Tapranss.
H. Kapnano. H. A6ens. b. Ilackans. JI. Tluzanckmii. K. Taycc.

V. Temamuueckoe __naaHuposanue ¢ yKazaHuem __ KOJau4yecmea __4acoe,

OMBOOUMOE HA 0CBOCHUEC KANCOOU MeMbl

7 kJj1ace
Ne Tema Koauvec | OcHOBHBbIe BHAbI Y4eOHOH /JIesiTeJILHOCTH
n/n TBO o0yuyarommxcsi
4acoB
1. | Jluneiinoe | 15 Pacnosnaséams ~ 4ducioBele  BBIpAXKEHUA U
YpaBHEHU BBIDQXKECHUSI C  IIEPEMEHHBIMM,  JIMHEHHBIC
€ C OOHOM ypaBHeHUA. [IpUBOAMTHE NMpPUMEPBI BBIPAKEHUN C
IIEPEMEHH IIEPEMEHHBIMY, JIMHENHBIX YpPaBHEHHU.
on CocTaBisITh BBIpaXXEHHUE  C MEPEMEHHBIMU IO

YCIIOBUIO 3aJaud. BhIMOMHATH mOpeoOpazoBaHuUs
BBIpOXKCHUN: MNPHUBOAUTH MOJOOHBIE ClIaraemsie,
packpeiBaTh  CKOOkM. HaxomuTe  3HaueHue
BBIDQXKCHHUSI C IIEPEMEHHBIMH MPH  3aJaHHBIX
3HaUCHUAX TepeMeHHbIX. KmaccudunupoBars
anreOpanyeckue BbIpaxkeHusl. ONMHUCHIBATH 1IEJbIC
BBIPAKCHMUS.

Dopmyruposambo OIIPENICIICHUE JIMHENMHOTO
ypaBHeHUsA. Pemare JnMHENHOE ypaBHEHUE B
obmem Bujae. HTepripeTupoBaTh ypaBHEHUE KaK




MAaTeMAaTUYECKYI0 MOJEIb pEeaJbHON CUTYyalUu.
OnuncelBaTh CXEMy pELIEHUS TEKCTOBOM 3a/1auu,
IIPUMEHATH €€ I pELICHUs 3a7ay.

Llensie
BBIPAXKEH
ust

52

Dopmynuposams:

onpeoenenusl: TOJIECTBEHHO PaBHBIX
BBIPKCHUH, TOKIECTBA, CTEIICHU C HATypaJlbHbIM
NoKazaTejaeM, OJHOUYIeHa, CTaHAapTHOIO BHUAA
OJIHOUJIeHa, Ko3(duieHTa oJHOWICHA, CTEIEHU
OJIHOWJIEHA, MHOTOWJIEHA, CTENIEHU MHOTOYJICHA;
ceolicmea: CTETIEHU C HaTypaJIbHbIM MOKa3aTesem,
3HaKa CTETCHHU;

npasuna: 10Ka3aTeabCTBa TOXJECTB, YMHOXKEHUS
OJIHOWJIEHA  HAa  MHOTOWIEH,  yMHOXCHUS
MHOT'OUJICHOB.

Joka3vieams CBOWCTBA CTENEHH C HATYPAJIbHBIM
nmoKazaTejeM.  3amuchiBaTh MW JOKa3bIBaTh
bopMyIbl: TPOU3BEACHUS CYMMBI M Pa3HOCTH
JBYX BBIpAXEHUM, PA3HOCTH KBAJPATOB JBYX
BBHIpOKCHUHN, KBajJpara CyMMBl U KBajpaTa
Pa3HOCTH JBYX BBIPAXEHUH, CYMMBI KyOOB U
Pa3HOCTH KyOOB JIBYX BBIpAXKEHUH.

Buiuucasameo 3HAYCHUE BBIPAKECHU U
¢ mepeMeHHbIMU. [IpUMEHSTh CBONCTBAa CTENEHH
JUIsl  peoOpa3oBaHUs BBIPAKEHUH. BBITTOTHATS
YMHOKEHHE  OJHOWIEHOB M  BO3BEJCHUE
OJIHOWJIEHA B CTeNeHb. [IpUBOANTH OJHOWIEH K
CTaHJapTHOMY BHUJY. 3aluChIBaTh MHOTOYJIEH B
CTaHJAApPTHOM  BHJE,  ONPENEIATh  CTEMCHb
mHorowieHa. [IpeoOpa3oBbIBaTh MPOU3BEIACHHE
OJIHOWJIEHA M MHOTOYJIEHA; CYMMBI, DPa3HOCTH,
MPOU3BENICHUS ABYX MHOTOWICHOB B MHOTOYJIEH.
BoinmonHATh  pa3nokeHWe  MHOroWwieHa  Ha
MHOXXHUTETTM  CIIOCOOOM  BBIHECEHHS  OOIIETro
MHOXKHUTEJISI 32 CKOOKH, CIIOCOOOM TPYMITUPOBKH,
no ¢opMyliaM COKpPAIEHHOTO YMHOXEHHS U C
PUMEHEHHEM HECKOJIbKUX CIoco0OB.
Hcnonp30BaTh yKazaHHbIE MpeoOpa3oBaHUsI B
MpolleCCe pELICHUs] YpaBHEHUU, JOKA3aTelIbCTBA
YTBEPKACHUMN, PEIIEHUSI TEKCTOBBIX 3a7a4.

OyHKIUU

12

Ilpusooums TpPUMEPBHI  3aBUCUMOCTENH  MEXIY
BeIIMUMHAMM. Pasznmuuare cpeau 3aBUCUMOCTEN
(GYyHKIMOHAIBHBIE 3aBUCUMOCTH.

Onucvieamo NOHAMUSL: 3aBUCHUMOM u
HE3aBUCHUMOW MEPEMEHHBIX, PYHKIIUH, apryMeHTa
byHKIMY; crocoObl 3aaHus byHKIMH.




dopmynupoBaTh ONPENICIICHHUS: obnactu
omnpeneneHuss (QyHKUUM, O00JacTH  3HAYECHHM
bynkuuu, rpaduxka  yHKUMM,  JIHHEHHOU
(GyHKUIMHU, TPSIMON MPONOPLIUOHATIBHOCTH.
Boluucname 3HaueHne (QYHKUUMU TO 3aJaHHOMY
3HaueHHIO0 aprymeHTa. CocTaBisTh TaOJUIIBI
3HayeHud (ynkuu. Ctpouth rpaduk (yHKIHH,
3ajaHHoil Tabmuuno. Ilo rpaduky ¢yHKUMH,
SABJISIIOLIECHCS  MOJENBI0  peajJbHOro Ipolecca,
ONpENENATh XapaKTEePUCTUKU STOr0 Ipoliecca.
Crpoutb rpaduk JIUHEHHON (QYHKIMH U TPSIMOIL
npornopuuoHagbHocTH.  OnUChIBaTh — CBOWCTBA
9TUX (PYHKIMH.

CucreMnl
JIMHENHBIX
YpaBHEHU
1 C AByMs
IIEpEMEHH
BIMH
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Ilpusooums npumepwl: ypaBHEHHsS C JBYMS
NEPEMEHHBIMU;, JTUHEHHOTO YpaBHEHUsI C ABYMS
NEPEMEHHBIMHA,  CHCTEMBbI  JIBYX  JIMHEHHBIX
YpaBHEHUM C JABYMS TIEPEMEHHBIMH; pPEabHbBIX
MPOIECCOB, i1 KOTOPBIX YpPaBHEHHE C JBYMS
MEPEMEHHBIMA WUJIM CUCTEMa YpPaBHEHUM C JIBYyMs
NEPEMEHHBIMH  SABJISIIOTCS  MaTEeMaTUYECKUMU
MOJEJISIMU.

Onpenensite, ABISIETCS JIU Mapa YKCENl PElIEHUEM
JAHHOT'O YPaBHEHHMS C ABYMS IEPEMEHHBIMU.
Dopmynuposams:

onpeoenenus. PEUICHUS YpaBHEHUS C JABYMs
NEPEMEHHBIMH; YTO 3HAYUT PEIINTh YPAaBHEHHUE C
JIByMsl TIEPEMEHHBIMH; TpaduKka YpaBHEHUS C
IBYMsI TIEPEMEHHBIMH; JIMHEWHOIO YPaBHEHHS C
IByMsI  NI€PEMEHHBIMHM;  PEUICHUS  CUCTEMBbI
YpaBHEHUI C IByMs IEPEMEHHBIMH;

c80UCmMea YPaBHEHUN C IBYMs IEPEMEHHBIMU.
Onucvieams: CcBOWCTBA Tpaduka JHUHEHHOTO
YpaBHEHUS B  3aBUCHUMOCTH OT  3HA4Y€HUU
k03 hUIMeHToB, TpaduuecKrii METOH PEIICHUS
CHUCTEMBI IBYX YpaBHEHHUI C JIBYMSI
NEPEMEHHBIMH, METOJ TMOJCTAHOBKM U METO]
CJIOKEHMSI JJIsI PEILICHHS] CUCTEMBI ABYX JTMHEUHBIX
YpaBHEHUM C IByMsI IEPEMEHHBIMH.

Cmpoumbs TpapuK TUHEHHOTO YPaBHEHUS C JIBYMS
nepeMeHHbIMU. Pelath cucTemMbl JBYX JTMHEHMHBIX
YpaBHEHUM C IBYMS IEPEMEHHBIMH.

Pewams TEeKCTOBBIE 3a7]aud, B KOTOPBIX CUCTEMA
JIBYX  JIMHEWHBIX  YpPaBHEHHH €  JByMS
epEMEHHbIMU SBJISIETCS MaTeMaTU4eCcKOon
MOJIEIIBIO pEATBHOTO IIpo1iecca, "




MHTEPIPETUPOBATH PE3YIBTAT PEMICHUS CHCTEMBI.

5. | [loBTopen | 7
ue u
cucremar
u3arus
yueOHOro
Martepuai
a
8 ki1acc
Ne | Tema Komuuect | OcnosHbie 6udbt yuebHoti OessmenbHocmu
BO YaCOB | oOyuarowuxcs
1. | Parmonan | 42 Pacnosznasame LeJIbIe palMoOHaIbHbIC
bHBIE BBIpaKEHUS, IpOOHBIE paloOHaIbHBIE
BBIPAXEH BBIDAKEHUS,  MPUBOAUTH  MPUMEPHl  TaKHX
us BBIPAXKEHU .
Dopmynuposams:
onpeoenienus:  PAlMOHATBHOTO  BBIPAXKECHUS,
JTIOITYCTUMBIX 3HAYCHUU MIEPEMEHHOMU,
TOXJIECTBEHHO PAaBHBIX BBIPAXKEHUM, TOXKIECTBA,
PAaBHOCWJIBHBIX  YPaBHEHUH,  palMOHAJIBHOIO
YpaBHEHHUSI, CTENEHU C HYJIEBBIM I10KA3aTElIEM,
CTEIIEHHW C  OTPULATEIbHBIM  IIOKa3aTeJieM,
CTaHJApPTHOrO BUJa yucia, 00paTHON
IPONOPLUUOHAILHOCTH;

ceoUcCmea:. OCHOBHOE CBOWCTBO pPalMOHAIBHON

IpoOu, CBOMCTBA CTETICHH C IIEIBIM TOKa3aTeseM,
. k
ypaBHEHHH, QyHKIIUU y = —;
X

npasuna: CJIOXKEHUS, BBIYUTAHMS, YMHOMXKEHUS,
nesneHus 1pooeil, Bo3BeIeHHs APOOU B CTETICHD;
Yyco8ue paBeHCTBa ApoOu HYIIO.

Jloxazvieams  CBOWCTBA CTENEHU C  IIEJIBIM
MOKa3aTesIeM.
Onucvigams  TpapUUECKUM  METOJ  PEIICHHS

YPaBHEHUU C OJTHOW NEPEMEHHOM.
Ilpumensims OCHOBHOE CBOWCTBO PALMOHAIBHOMN
IpoOu ISl COKpamlleHuss U mpeoOpa3oBaHUs




JpoOeii.

[IpuBogute gpobu Kk  HOBOMY  (00mIEMY)
3HameHarenro. Haxomute cymmy, pa3HOCTS,
OPOU3BEACHUE U YacTHOE ApoOeil. BbImonHATH
TOKJIECTBEHHbIE MTPEOOpa30BaHusl PalMOHAIBHBIX
BBIPAKCHU .

Pewams  ypaBHEHMsT C  TIEpEMEHHOM B
3HaMeHaresne Apoou.

Ilpumensams  CBOMCTBA CTENEHU C  LEJBIM
nokasaresyieM il MpeoOpa3oBaHMsI BIPAKEHUH.
3anucvléams Yncia B CTAaHAAPTHOM BHUJIE.
Buinoansame noctpoenue u ureHue rpauka

byHKIMN Y = L

x.

KBanpatu

bIC KOPHH.

JlericTBUT
€JIbHBIC
yucina
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Onucvieams: TOHSATHE MHOXECTBA, JJIEMEHTA
MHOXECTBa,  CIIOCOOBI  3aJaHUsI  MHOXXECTB;
MHOXECTBO HATYpaJbHBIX 4YHCEN, MHOXECTBO
I[EJIBIX YHUCEJI, MHOXKECTBO PAIIMOHAIBHBIX YHCEII,
MHOXECTBO JICUCTBUTEIBHBIX YHUCEI M CBS3U
MEXIy STHUMH YHUCJIOBBIMH MHOXECTBAMH; CBS3b
MEXIy OCCKOHEUHBIMU JECATUYHBIMHU JIPOOSIMU U
palMoHaIBLHBIMU, UPPAIMOHATIBHBIMU YHCIIAMU.
Pacnosnasamo paloHaIbHbIC u
UppaldoHalibHbIE yucha. [IpuBOaUTH TpUMEPHI
palMOHATBHBIX YUCET U UPPALMOHATIBHBIX YUCEI.
3anucvieams ¢ TOMOIIBIO (POPMYNT CBOMCTBA
JNEUCTBUH C IEHUCTBUTEILHBIMHA YHUCIAMU.
Dopmynuposams:

onpedeieHus: KBaIpaTHOTO KOPHS U3 YHCIIA,
apu(METHIECKOTO KBAJAPATHOTO KOPHS M3 YHCIIA,
PaBHBIX MHOKECTB, MOJIMHOKECTBA, MEPECCUCHUS
MHO>KECTB, 00bETMHEHHSI MHOKECTB;

ceoticmea: QyHKIMU Y = X2, apupMeTHUECKOro
KBaJJPAaTHOTO KOPHS, GYHKIHH Y = VX
Jlokazvieamu CBOMCTBA apuhMETHICCKOTO
KBaJAPAaTHOT'O KOPHSI.

Cmpoums rpadukn QyHKIHA Y = X2 ny = V/x.

Ilpumenameo MTOHSITHE apuMeTHIECKOTOo
KBaJPAaTHOIO KOPHS I BBIYMCIICHUS 3HAYECHUU
BBIPAKCHU .

Ynpowamo BBIPAKCHUS, coaepxKanue

apudpMeTHUeCKue KBaJpaTHble KOpHU. Pemath
ypaBHeHUsA. CpaBHUBATh 3HAYCHUS BBIPAXKEHUM.
Boimonuar  npeoOpa3oBaHuE  BBIPAKEHUH  C
IIPUMEHEHUEM BBIHECEHUSI MHOXHUTEIS W3-TIOJ




3HaKa KOpHS, BHECEHUS MHOMKMTENS MOJ 3HaK
KOPHSI. BoInonHATh OCBOOOXK/IEHUE oT
UPPaLOHAIBHOCTY B 3HAMEHATEIIe

Ipo0u, aHAIU3 COOTHOIICHUH MEX]y YHUCIOBBIMU
MHO>KECTBAMH U MX AJIIEMEHTAMHU

KBanpatn
BIE
ypaBHEHU
b
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Pacnosnasamu 17§ MIPUBOJIUTH IpUMEPHI
KBaJPaTHBIX yPAaBHEHUW  Pa3JIMYHBIX  BHUJOB
(TOJTHBIX, HETIOJIHBIX, TPUBEIEHHBIX ), KBAJPATHBIX
TpéxuneHoB. OnuchBaTh B 00IIEM BHUJE PEIICHUE
HETIOJHBIX KBAJIPATHBIX YPABHEHUM.
Dopmynupogams:

onpeoenenus: ypaBHEHUs TIEpPBOWA  CTEMeEHH,
KBaJIPaTHOIO ypaBHEHUS, KBaJpaTHOIO
TpEXUIICHA, JTACKPUMHUHAHTA KBaJIpaTHOTO
YpaBHEHUS M KBAJPAaTHOTO TPEXUJIEHA, KOPHA
KBaJIPATHOTO TpEXUJICHA; OMKBaPATHOTO
ypaBHEHUS,

C801CmMEa KBaIPpaTHOTO TPEXUIICHA;

meopemy Bueta u o6patHyIo €it Teopemy.
3anucvieams U A0Ka3biBaTh GOpMYITy KOpHEi
KBaJpaTHOTO YpaBHEHHUS. HccnenoBath
KOJIMYECTBO KOpPHEH KBaJIpaTHOTO YpaBHEHHS B
3aBUCUMOCTH OT 3HaKa €ro JUCKPUMHUHAHTA.
Jloxazvieamv meopemsi: Buera (npamyo u
o0paTHyl0), O  pa3lIOKEHUH  KBaJIpPaTHOTO
TpEXUJIEHAa HA  MHOXHUTEIH, O  CBOMCTBE
KBaJApAaTHOTO TPEXWIEHA C  OTPULATEIbHBIM
JUCKPUMHUHAHTOM.

Onucvieams HAa NOpUMEpPAX METOH  3aMEHbI
IIEPEMEHHOM ISl PELICHUS] YPABHEHUM.

Haxooums  xopHM  KBaJpaTHBIX  YypaBHEHUI
pa3nuuHbiX BUIOB. [Ipumenars teopemy Buera u
oOpaTHyI0 €il Teopemy. BBIOTHSATH pa3iokeHue
KBaJpaTHOrO  TPEXUYJIECHA  HAa  MHOXHUTEIU.
Haxonute kopHH

YPaBHEHUN, KOTOPBIE CBOASTCS K KBaJIpPaTHBIM.
CocraBisTh KBaJIpaTHBIE YpaBHEHUS 151
YpPaBHEHUsA,  CBOASIIMECS K  KBaJpaTHbIM,
SBISIONIMECS] ~ MAaTEMaTHYECKUMU  MOJCISIMU
pEaAbHBIX CUTYAlUN.

[ToBTOpEH
ue u
cHUCTEMAT
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n3aLus
yueOHOro
Martepual
a
9 kiacc
Ne Tema Konnuec | OcHOBHbIe BHIBI Y4YeOHOH [1eATEJbHOCTH
n/n TBO o0y4yarommxcs
4acoB
1. | Hepasenc |21 Pacnosznasams v npuBOANTH MPUMEPHI YHCIOBBIX
TBa HEPABEHCTB, HEPABEHCTB C  MEPEMEHHBIMH,
JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOM,
JIBOMHBIX HEPABEHCTB.
Dopmynupogams:
onpeoesenus: CpPaBHEHHUS JBYX 4YHCEJ, pEIICHUS
HEPABEHCTBA c OJTHOM IIEPEMEHHOMU,
PaBHOCWIBHBIX HEPABEHCTB, PEIICHHUS CHUCTEMBbI
HEPABEHCTB C OJHOW TMEpeMEHHOM, o0nacTu
ONpE/ICIICHUS] BBIPAKECHHUS;
C80lUCMBa 4YNCIOBBIX HEPABEHCTB, CIIOKEHUS U
YMHOKEHUS YNCITOBBIX HEPABEHCTB.
/loka3vieamv: CBOICTBA YHUCIOBBIX HEPABEHCTB,
TEOPEMBI O CIIOKEHHMM U YMHOXXEHHUHU YHCIIOBBIX
HEPaBEHCTB.
Pewamsy nuHeliHble HEpABEHCTBA. 3alKChIBaTh
pelieHrus HEpPaBEeHCTB M HMX CHUCTEM B BHJIE
YUCJIOBBIX IIPOMEKYTKOB, oOBeTMHEHUS,
NIEPECEUYEHUsI YMCIIOBBIX IMPOMEKYTKOB. Permarth
CHUCTEMY HEpPABEHCTB C OJHOM TNIEPEMECHHOM.
OuenvBaTh 3HaueHUEe BbIpakeHus. M3o00paxathb
Ha KOOPAMHATHOU PSAMOM 3aJlaHHbIC
HEPABEHCTBAMHU YUCIIOBBIE TPOMEXKYTKHU
2. | KBagpatu | 32 Onucvieams TIOHSATHE (GYHKIIMKA KaK TIpaBHIIA,
YyHas YCTaHABIIMBAIOLIETO CBSI3b MEXAY 3JIEMEHTaMU
byHKITHSA JIBYX MHOECTB.
Dopmynuposamy:
onpeodenenus. Hyns (QYHKIHHA, TTPOMEKYTKOB
3HAKOIMOCTOSTHCTBA byHKIINN; byHKIUH,
BO3pacTaromieil (yObIBaromieil) Ha MHOXECTBE;
KBaJAPaTUYHON byHKIMY; KBaJpaTHOTO
HEPaBEHCTBA;
ceolicmea KBaJpaTUYHON (DYHKIIUY;
npasuna TOCTpoeHUs TpadukoB GyHKIUH C
oMol nmpeodpazosanuii Buja f(x) — f(x) + b;




f(x) — f(x + a); f(x) — kf(x).

Cmpoums rtpadpuku (QYHKIUNA C TOMOIIBIO
npeodpazoBanuii Buna f(x) — f(x) + b; f(x) — f(x
+ a); f(x) — kf(x).

Cmpoums rpadpuk kBagpatuuHod ¢(ynkuuu. Ilo
rpaduky KBaJpaTUYHOW (DYHKIIMU OMHCHIBATH €€
CBOMCTBA.

Onucvieams CXEMaTUYHOE PacCIIONIOKEHHE
napaboyibl  OTHOCHUTENIBHO OCHM  abciucc B
3aBUCUMOCTH OT 3HaKa crtapuiero kosgduimenTa
u JUCKPUMUHAHTA COOTBETCTBYIOILIETO
KBaJpaTHOI'0 TPEXWICHA.

Pewamv xBanpaTHble HEPABEHCTBA, MCIOIb3YS
CXEMY pacrojio)KeHHs] Napaldosibl OTHOCUTEIBHO
ocu a0cIuce.

Onucvieams  TpaduyecKuid  METOJA  pEIICHUs
CUCTEMBl  JBYX  YypaBHEHHM C JByMSI
NEepPEeMEHHBIMHM, METOJ] TOACTAHOBKH U METOJ]
CIIOXEHUS i1  pelIeHUs  CUCTEeMbl  JIBYX
YpaBHEHHI C JBYMS MEpPEeMEHHBIMH, OJHO W3
KOTOPBIX HE SIBJISI€TCS JIMHEHHBIM.

Pewams TEKCTOBbIE 3aJlauM, B KOTOPHIX CHUCTEMA
JIBYX ypaBHEHUH C IBYMS IEPEMEHHBIMHU SBIISETCS
MaTeMaTUYECKOW MOJIETBI0 PeaJbHOro Ipolecca,
U MHTEPOPETUPOBATH  PE3yJbTaT  pPELICHUS
CUCTEMBbI

DneMeHT
Bl
MPUKIATH
ou
MaTeMaTH
K1
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IIpusooums npumepwvl: MaTeMaTUYECKUX MOJEIIEH
peanpHbIX  CUTyaluWd; MPUKIAIHBIX  3a1a4;
pUOTMKEHHBIX BEJINYUH; HCIIOJIb30BaHUs
KOMOWHATOPHBIX MPABUI CYMMbI U TIPOU3BE/ICHNUS,
CIIy4allHBIX COOBITHIA, BKJIIOYasi JOCTOBEPHBIC H
HEBO3MOKHBIE COOBITHS; OIIBITOB Cc
PaBHOBEPOATHBIMUA ~ HMCXOJAMU; MPEACTABICHUS
CTAaTUCTHUYECKUX JaHHBIX B BHJAE TaOJHII,
JIarpamm, rpaduKoB; WCIIOJIb30BAHUS
BEPOSATHOCTHBIX CBOMCTB OKPY’KAIOIINUX SBJICHHM.
Dopmynuposamy:

onpeoenenus: a0COMIOTHOM MOIPEIHOCTH,
OTHOCUTEJIBHOM  MOTPEIIHOCTH, JOCTOBEPHOrO
COOBITHS, HEBO3MOXKHOTO COOBITHS; KIACCHYECKOE
ONPEAECICHUE BEPOSTHOCTH;

npasuna:. KOMOWMHATOPHOE TMPaBUIO CYMMBbI,
KOMOHMHATOPHOE MPaBUJIO MPOU3BEICHMUS.
Onucwvigams 3Talbl PEIICHUS PUKIIATHON 3aJa4U.
lloacuamv u 3anucvieams (HOPMYIy CIOKHBIX




IIPOLEHTOB. IIpoBOAUTHE MPOLICHTHBIE PACUETHI C
VCIIOJIb30BAHUEM CJIOKHBIX ITPOLIEHTOB.
Haxooums TOYHOCTH NMPUOTMKEHUS IO TaOIHUIE
NpUOTKEHHBIX 3HAYCHUU BEJIUYUHBIL.
Hcnonb3oBaTh  pa3nuuHblie  QOpMBI  3alUCH
npuOIMKEHHOTO 3HAYEHUS BeIMYUHbl. OLEHUBATh
npuOIMKEHHOE 3HAUEHHUE BEJIMYUHBI.

1Ipo6odums OMBITBI CO CIYyYaHBIMU HCXOJAMH.
[losicHsATh W 3anmuchiBaTh (HOPMYNYy HAXOKACHUS
4acTOThl ~ CllyyalHOro coObiTUA. ONHUCHIBATH
CTaTUCTUYECKYIO OLICHKY BEPOSTHOCTHU
ciy4yaitHoro coObITHs. HaxoauThb BeposSITHOCTD
CIIy4alHOI O COOBITHUS B OTIBITAX C
PAaBHOBEPOATHBIMU UCXOJIAMH.

Onucvieams JTaIlbl CTaTUCTUYECKOTO
uccienoBanug. OQopMisiTe HHOOPMAIUIO B BUEC
Tabuui U auarpamm. M3enekars undopmanuio us3
Tabmui, W auarpamMMm. HaxoauTs M TPUBOAMTH
IPUMEPBI UCIIOJIb30BaHUs CTaTUCTUYECKUX
XapaKTEPUCTUK, COBOKYITHOCTH JAaHHBIX: CpEIHEE
3Ha4YeHHEe, MOJIa, pa3Max, MeinaHa BbIOOPKH

YucnoBslie
II0CJIECI0B
aTeJIbHOCT
u
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Ilpusooums  npumepwvi: TOCIENOBATEIHHOCTEH;
YHUCJIOBBIX MOCIEI0BATENIbHOCTEW, B YaCTHOCTHU
apu(pMETHIECKON U TeOMETPUIECKON MPOrPECCHid;
UCIIOJIb30BAHUS NOCJIEI0BATENBHOCTEN B
peanpHOM  KW3HM;  3ajad, B KOTOPBIX
paccMaTpuBalOTCA CYMMBI C  OECKOHEYHBIM
YHUCJIOM CJIaraeMbIX.

Onucvieams:  TOHATUS  TMOCIEAOBATEIBHOCTH,
YJIeHa TMOCJIeI0BAaTEIbHOCTH; CIOCOOBI 3aJdaHUs

MIOCJIEA0BATEIILHOCTH.

Buiuucnams: YJIeHa IIOCJIEIOBATEIBHOCTH,
3amaHHol  (opmynoil  N-ro  4WieHa WU
PEKYPPEHTHO.

Dopmynuposams:

ompeneneHus:  apupMETHIECKON  MPOrpPecCHH,
F€OMETPUYECKOM IPOrPECCHUH; CBOMCTBA YJICHOB
apu(PpMETUIECKON U TECOMETPUUECKON TTPOTPECCHIA.
3adasamv apuPMETHIECKYI0O U T€OMETPHUECKYIO
MPOTPECCUU PEKYPPEHTHO.

3anucvieams u nosichams  PopMysbl  OOLIETO
yjieHa apuMeTHyeckod U  TeOMETPUUYECKOU
nporpeccui.  3amnuchiBaTh W JOKa3bIBaTh:
bopMysibl  CyMMBI n NEpPBbIX  YICHOB
apu(METHUECKON U T€OMETPUUYECKON MPOrPeCCuit;




(GopMynbl, BBIPAXKAIOIIHE CBOMCTBA  YJIECHOB
apu(pMETUYECKON U T€OMETPUUECKON MTPOrPECCHil.
Beruncnars CyMMY OECKOHEYHOHI
TEOMETPHUECKON Mporpeccuu, y Kotopoit |g| < 1.
[IpencraBnath  OECKOHEUYHBIE  MEPUOAMYECKHE
JIpoOu B BUJi€ OOBIKHOBEHHBIX.
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