KupoBckoe ob1acTHOe rocy1apcTBeHHOE 00111€00pa3oBaTebHOE OI0IKETHOE
yupexaenue «Cpennsas mkona nrt HuwxuaenBkuno KymeHckoro paiioHa»

Yr1Bepxkaaro:

nupexktop KOI'OBY CII
nrt HuxHEMBKUHO

N.M. YecHokoBa

[Tpuka3 Ne79 ot 31.08.2023r.

Paboyas nmporpaMmma
o ajnreope
11 7 Kjacca

(0a30BbBIN YPOBEHD)

Yuurens Yapymmnaon TA.

Huosicneuexkuno 2023



IosicHUTENLHAA 3aNIUCKA.

Craryc IOKyMEHTA

PaGouas nmporpamma I10 anre6pe COCTaBJICHA Ha OCHOBC CJICAYIOIINX HOPMATHBHO-
IMPpaBOBbIX JOKYMCHTOB!:

1. denepanbHBIi TOCYIAPCTBEHHBIM CTaHIAPT OCHOBHOTO OOMIET0  OOpa3oBaHWS,
YTBEP)KJICH pHKa3oM MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot
17.12.2010 r. Ne 1897.

3akoH Poccuiickoit @enepannn «O06 oOpazoBaHum» (CTaThs 9)

VYuebnsiii mman KOI'O BY CII nrr HmwkaenBkuHo Ha 2023/2024 yueOHBIN TO/I.
OcHoBHas o6pazoBatenbHas mporpamma OO0 mpuka3z Ne 87/1 ot 22.06.2012r.

Anrebpa. Paboune nporpammel. [Ipenmernas nuaus yaeOHukoB FO. H. MakapeiueBa u
Ipyrux. 7-9 kmaccel: mocobuwe s yuutened obmeoOpazoBar. opranmsanuii / H. T
Munniok. — 2-e u3zf., nopad. — M. : [Ipocsemienue, 2014. — 32c.

AW

PabGouass mporpamma paccuutana Ha 102 vaca — 3 yaca B HEACHIO, PEKOMEHIOBAaHHBII
MunuctepctBoM oOpa3zoBaHusi P® c¢ yderom akryanbHbiXx nosoxkeHud ®I'OC  HOBOrO
MOKOJICHUS.

Pabouas mporpamma OCHOBHOTO 001Iero oOpa3oBaHus MO auredpe COCTaBlieHAa Ha OCHOBE
@DyHIaMEHTAIBHOTO sJIpa COoAEp)KaHus oduiero odpasoBaHus W TpeGoBaHUM K pe3ylbTaTam
OCBOCHHUSI OCHOBHOW 00111€00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO 0O0IIEro 00pa3oBaHUs,
npezcraBieHHbIX B denepalbHOM TOCYJapCTBEHHOM O00pa3oBaTeIbHOM CTaHAApTe OOIIEro
oOpa3oBaHus. B Hell Takke yYUTHIBAIOTCSI OCHOBHBIE UJIeU U NoJioxkeHus [Iporpammsl pazButus
U GOpPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI /17151 OCHOBHOTO OOIIIEro 00pa3oBaHMsL.

CozHarenbHOE OBJIAJCHUE YYAIIMMUCA CHUCTEMOM anreOpanyecKuxX 3HaHUM M yMEHUM
HE0O0X0/MMO B HOBCEAHEBHOM >KM3HM JUISI U3YyYEHMS CMEXHBIX JUCLUILIMH M HPOJOJIKEHUS
o0OpazoBaHwUsl.

[IpakTHyeckass 3HAYMMOCTh IIKOJBHOTO Kypca anreOpbl 0OycCloOBle€Ha TeM, 4YTOo €&
00BEKTOM SIBIISIOTCS KOJMYECTBEHHBIE OTHOIICHHUS JIEHCTBUTENBHOIO MUpPa, IPOCTPAHCTBEHHBIE
¢dopmbl. MaTemaTHuecKasi MOAroTOBKa HE0OX0AUMA [Tl IOHMMaHUs PUHIMIIOB YCTPOHCTBA U
MCIIOJIb30BaHUsI COBPEMEHHOMN TEXHUKH, BOCIIPUATHUS HAYYHBIX U TEXHUUECKUX TOHATUN U UACH.
Matemartuka SBISETCS SI3bIKOM HAayKH M TEXHUKH. C €€ IOMOIIBbI0 MOJETUPYIOTCS U U3Y4aroTCs
SBJICHUS U MPOLIECCHI, TPOUCXOJISAIINE B IPUPOJIE.

Apudmernka, anreOpa U reoMeTpus SBISIETCS OJHUM U3 ONOPHBIX MPEAMETOB OCHOBHOM
IKOJIbI: OHAa O0OEeCTeunBaeT U3yUeHHe APYrux AUCHUILIMH. B mepByro odepens 3To OTHOCUTCS K
npeMeTaM €CTECTBEHHOHAyYHOro IMKJIA, B YacTHOCTH K (u3uke. Pa3zButue morumueckoro
MBIIUIEHUS] yJallluXcsli NpU OOY4eHMHM MareMaTuke, anredpe, T'€OMETpUH CIIOCOOCTBYET
YCBOGHHIO TPEIMETOB TyMaHMTapHOro mukiua. IIpakTudeckne yMEHUS U HaBBIKH
apuQMeTHYecKoro, anreOpauyeckoro M TIeOMETPUYECKOro XapakTepa HEOOXOAUMBI s
TPYAOBOH U MPo(ecCHOHATBHON MOATOTOBKH HIKOJIbHHUKOB.

Pa3BuTtre y ydamuxcss HpaBUIBHBIX MPEICTaBICHUM O CYIIHOCTH M MPOUCXOXKIECHUU
apu(MeTHUECKUX, anreOpanyeckix U TeOMEeTPUUYECKUX a0CTPAKIIMA, COOTHOIIEHUH PEAIbHOTO U
UJICATBHOT0, XapaKTEPEe OTPAKEHUSI MATEMATHYECKOW HAyKOW SIBIIEHUH U MPOLECCOB PEaJIbHOTO
MHpa, MECTe aareOpsl U TEOMETPUU B CUCTEME HAayK M POJIM MAaTEMaTHUYECKOTO MO/IETTMPOBAHUS B
HAyYHOM TO3HaHUM U B IPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS
yyalluXxcsi W KayecTB MBIIUICHHUS, HEOOXOMUMBIX Ui aJanTallid B COBPEMEHHOM
MH(OPMAaLIOHHOM OOLIECTBE.



Tpebyst oT ydammxcsi yYMCTBEHHBIX M BOJIEBBIX YCHJIMH, KOHLEHTpAllMM BHHUMAaHUS,
aKTUBHOCTH BOOOpaXK€HHUs, MaTeMaTHKa pPAa3BUBAacT HPABCTBEHHbIE UEPThl JIMYHOCTU
(HacCTOMYMBOCTb, LENEYCTPEMIIEHHOCTb, TBOPYECKYI0 AKTUBHOCTb, CaMOCTOSITEJIbHOCTD,
OTBETCTBEHHOCTb, TPYAOJIIOOME, IUCHMIUIMHY UM KPUTHYHOCTh MBIIUICHUs) W YMEHHE
apryMEHTHPOBAHO OTCTaWBaTh CBOU B3TJISIIBI M YOEXKIEHUS, a TaKKe CIIOCOOHOCTh MPUHUMATh
CaMOCTOSITENIBHBIC PEIIeHUsA. AKTUBHOE HCIIOJIB30BAHUE M PELICHUE TEKCTOBBIX 3a/ad Ha BCEX
sTanax yu4eOHOTro Mpolecca pa3BUBAIOT TBOPUYECKHE CIOCOOHOCTH IIKOJIBHUKOB.

N3yuenne mateMaTHKHU MO3BOJsET (POPMUPOBATh YMEHUS U HABBIKM YMCTBEHHOI'O TpyJa:
IUIAHUPOBAHUE CBOEH pPabOThbI, MOUCK PAallMOHANbHBIX IyTeH €€ BBIIOJHEHUS, KPUTUYECKYIO
OLICHKY pe3yJIbTaTOB. B mpouecce u3ydeHuss MaTEMAaTHKHU IIKOJbHUKU Y4YaTCsl U3JaraTb CBOU
MBICIIH SICHO M HMCUEpIIBIBAIOIIE, JAKOHUYHO W EMKO, MPHOOPETAIOT HABBIKM YETKOTO, aAKKY-
paTHOro U IrPaMOTHOIO BBITIOJIHEHUS MaTEeMaTHYECKHUX 3anucen.
Baxueiime 3amaded IIKOJBHOIO Kypca MATEMAaTHKU SBISETCS Pa3BUTHE JIOTHYECKOIO
MbllnUIeHUsT yyamuxcad. CaMu OOBEKThl MAaTeMaTHMYECKHX YMO3AKIIOUEHHH M NPUHATHIE B
MaTeMaTHKE TMpaBWJa MX KOHCTPYHUPOBAHHUSA CHOCOOCTBYIOT (OPMHPOBAHUIO YMEHUH
00OCHOBBIBaTh U JOKa3bIBaTh CYXICHMs, NPUBOJUTH UETKUE OINpPENEeNIeHUsl, pPa3BUBAIOT
JIOTUYECKYIO0 MHTYULIMIO, KPATKO M HaIVISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX ITOCTPOCHUN U
yyaT HX MpuMeHeHMI0. [loka3piBas BHYTPEHHIOHO TapMOHHUIO MAaTeMaTUKH, (HOpMUPYS
IIOHUMAHUE KpacoTbl M U3SIIECTBA MATEMAaTUYECKUX pACCYKICHHM, MaTE€MaTHKa BHOCHUT
3HAYUTEINIBHBIN BKJIAJ B 3CTETUYECKOE BOCIIMTAHUE yJalIUXCA.



OO0mas xapakTepucTHKa Yy4eOHOI0 mpeamera

B kypce anreOpsl 7 Kijacca MOXHO BBIIEIUTH CJEIYIOIINE OCHOBHBIE COJIEp)KaTeIbHbIE
JTUHUU: apupMeTHKa, anredpa, QyHKIHH.

Copepxanuie TMHUH «ApU(METHUKa» CIYKUT GYyHIAMEHTOM AJis AAbHEHIIETr0 W3y4YeHHUs
yYalIUMHUCS MaT€MaTUKU M CMEXHBIX JUCLUUIUIMH, CHOCOOCTBYET pPa3BUTHUIO HE TOJIBKO
BBIUMCIUTENbHBIX HAaBBIKOB, HO M JIOTUYECKOTO MBbIIUICHUS, (HOPMUPOBAHUIO YMEHHS
MOJIb30BAThCSl AJITOPUTMAMHU, CIIOCOOCTBYET Pa3BUTHIO YMEHHMH IUIAHHUPOBATH M OCYIIECTBISATH
NEeSTeNIbHOCTh, HANpPaBICHHYIO Ha pEIICHHE 3a/ad, a TakKe MNPUOOPETEHHIO MPAKTUYECKHUX
HAaBBIKOB, HEOOXO/IMMBIX B IIOBCEIHEBHOM JKU3HMU.

Copepxanvie JNHHUHM  «Ajiredpa»  CcrnocoOCTBYeT (OPMHUPOBAHUIO Y  yYalllUXCs
MaTeMaTUYeCKOIr0 amnmapara Ui pelieHMsl 3ajad W3 pas3/eloB MaTeMaTUKH, CMEXHBIX
MPEIMETOB M OKpPYXKaIollel pealbHOCTH. S3bIK anre0pbl MoJYepKUBaeT 3HAUEHWE MaTEeMaTHKU
KaK SI3bIKa /17151 IOCTPOEHUSI MaTEMATUYECKUX MOJEIIEH IPOLIECCOB U SIBJIEHUI pealbHOTO MUpA.

Pa3BuTHe airopuTMHUUECKOrO MBIIUIEHUSI, HEOOXOIUMOr0o, B YaCTHOCTH, IJII OCBOCHHS
Kypca MH(QOPMATUKH, U OBIAJCHUE HABBIKAMHU ACTYKTHBHBIX PACCYKICHHH TaKKe SBISIOTCS
3ajauaMu u3ydeHusi anreOpsl. [IpeoOpa3oBaHue CUMBOJIBHBIX ()OPM BHOCUT CHEHU(PHUECKUN
BKJIaJ] B pa3BUTHE BOOOPAKEHUS ydalIUXCcs, UX CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPYECTBY.
B ocHOBHOI1 1IKOJIE MaTepua rpynnupyeTcsi BOKPYT PAllMOHAIBHBIX BBIPAKEHUH.

Conepxxanue pazgena «DyHKIMM» HALEJICHO HA MOJYYEHHE IIKOJIbHUKAMHU KOHKPETHBIX
3HAHUN O (QYHKIMHM KaK Ba)XKHEHIIEH MaTeMaTH4EeCKON MOJENH Jisi OMHCAHUS M HUCCICHOBAHUS
pa3Hoo0pa3HbIX mporeccoB. M3yuenne 3Toro Marepuasna cnocoOCTBYET Pa3BUTHUIO Y yUaIIUXCS
YMEHMSI HUCIOJIb30BAaTh Ppa3IMYHbIE S3BIKM MAaTEMAaTUKH (CJIIOBECHBIH, CHMBOJIMYECKUH,
rpaduueckuii), BHOCUT BKJIa] B OPMUPOBAHUE MPEICTABICHHUIA O POJIM MaTEMaTUKU B Pa3BUTUHU
LIUBUJIN3ALUU U KYJIbTYPBI.

Sagaum:

- OBJIQJICHHE CHUCTEMOM MATEMaTUYCCKUX 3HAHWA H YMEHHUH, HEOOXOJAMMBIX IS
MIPUMEHEHHUS B PAKTUYECKOM IEATENbHOCTH, U3YYEHUH CMEXHBIX JUCLUILINH;

- UWHTCIUICKTyaJlbHOE pa3BUTHE, (OpPMHpOBAHHE KAa4YeCTB JIMYHOCTH, HEOOXOIUMBIX
YeNOBEKY VIS MOJTHOLIEHHOM KU3HH B COBPEMEHHOM O0IIIeCTBE, CBOMCTBEHHBIX MAaTEMaTHUECKOMN
NESATeTLHOCTH: SICHOCTU W TOYHOCTH MBICIH, WHTYUIIMH, JIOTHYECKOTO  MBIIUICHHUS,
MIPOCTPAHCTBEHHBIX MPECTABICHUN, CIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

- (hopmupoBaHHE MPEACTABICHUN 00 HUIEAX U METOJIaX MATEeMAaTHKU KaK YHHBEPCAIbHOTO
A3bIKa HAyKM M TEXHUKH, CPEACTBA M MOJICIMPOBAHHUS SBJICHHM MU MPOLIECCOB, YCTOMYHMBOTO
WHTEpeca K MPEMETY;

- BOCIUTAaHHE KYJIbTYpbl JIMYHOCTH, OTHOLIEHUS K MaTE€MaTUKE KaK K YacTd
00111e4YeI0BEUeCKOM KYIbTYPhI, UTPaIoIiei 0coOyr0 poJib B OOIIIECTBEHHOM Pa3BUTHH;

- BBIsIBIICHUE U (DOPMHUPOBAHHE MAaTEMAaTHUYECKUX U TBOPUECKHX CIIOCOOHOCTEH.

Onucanue Mecta y4eOHOro mnpeaMera B y4eOHOM ILIAHE

Onucanne Mecta y4eOHOTO TIpeMeTa, Kypca B y4eOHOM IJIaHe

CormacHo ¢deaepanbHOMy 0Oa3MCHOMY Y4YeOHOMY IUIaHy [UIsi 00IIeo0pa3oBaTeIbHX
yupexaenu Poccuiickorn @enepauuy Ha H3y4eHUE MAaTeMaTUKUM Ha CTYNEHM OCHOBHOIO
obmrero o0pa3oBaHus OTBOJUTCS HE MeHee 875 4acoB M3 pacyeTra 5 4acoB B HEAENo ¢ 5 mo 9
knacc. Pabouas mporpamMma i 7 Kjacca paccuuTaHa Ha 3 4aca B HEZIENo 1o anredpe u 2 Jaca B
HEJENI0 0 TeoMeTpuH, oOmwuii o0beM 170 dHacoB. YuuThiBass BaXHOCTh U OOBEKTHBHYIO
TPYAHOCTB 3TOTO MPEAMETa, MEeJAaror MOKeT YBEIUUUTh ydeOHoe BpeMs 10 6 u Ooyiee ypoKOB B
HEJIEJTIO 33 CYET IMIKOJIbHOTO WM PETUOHATBLHOTO KOMITIOHEHTOB.



Crpykrypa Kypca.
Kypc numeer ciegymomiyro CTpykTypy:
Pasnen «Yucna u BeIUMCIEHMS» BKIIOYAeT B ce0s pabOTy € pa3IMYHBIMU TEPMUHAaMH,

CBSI3aHHBIE C pA3JIMYHBIMU BUAAMU 4YMCEN M cHoco0aMM MX 3alHUCH: Lenble, IpOOHBIE,
JeCATUYHAsL APOOb, MOJOKUTEIbHBIE U OTPULIATENILHBIC YUCIIA U T.1. DTa paboTa mpeanoaraet
CIICAYIOUIMX YMEHHUH: MEpeXOJuTh OT OJHOW (OPMBI 3allUCH 4YHCeN K Apyroi (Hampumep,
OpPEACTaBIATh JECATUYHYIO JIpoOb B BHJE OOBIKHOBEHHOI); HCCIEIOBATh CHTYAalHIO,
TPeOYIOILIYI0 CPaBHEHMs YMCEI, UX YIOPSJOYCHMs; IOHUMATh CBSI3b OTHOIIEHUH «OoJblIe» U
«MEHBIIIE» C PACIOJIOKEHHEM TOYEeK Ha KOOPAMHATHOM NPSAMOM; IUIAHMPOBATh OTHOIICHUE
3ajjauy; JAENUCTBOBAaTh IO 33aJaHHOMY M CaMOCTOSITEJIbHO COCTABICHHOMY IUIAHY pELICHHUS;
COCTAaBJIATH U pCIIaTh NPOIOpUHH, PCIIAaTh OCHOBHBIC 3a/1a4X Ha [[pO6I/I, IMPOLCHTEIL.

Paznen «BblpaxkeHus u uX npeoOpa3oBaHUs» MpPEAyCMaTpUBAeT O3HAKOMIJIEHHE C
TEPMUHAMH «BBIPAKEHUE» M «TOXKAECCTBEHHOE INpeoOpa3zoBaHue», (pOpPMHUPYET MOHATHE UX B
TEKCTe M B peud yuurtens. Benercs paOoTa 1O COCTABICHHIO HECIOXKHBIX OyKBEHHBIX
BBIpKEHUI U (POPMYJI, OCYIIECTBIAIOTCS B BRIPAKEHUAX U (POPMYJIaX YHCIOBBIE MOJICTAHOBKH U
BBIIIOJIHEHHE COOTBETCTBYIOLIMX BBIYMCICHUH, HauMHAeTCs (popMUpOBaHUE YMEHUIl BbIpakaTh
OJIHY NIEPEMEHHYIO Yepe3 JPYTYIO.

B paznene «YpaBHeHHS W HEPAaBEHCTBa» (POPMHUPYETCS] OHUMAHUE, YTO YpaBHEHHUE — 3TO
MaTeMaTHYeCKUH ammapar pelieHusl pa3HoOoOpa3HbIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX oOiacTeit
3HaHUH, MpaKkTHUKU. Benercs paboTa Ha/l MPaBHIBHBIM YIIOTPEOJICHHE TEPMUHOB «ypaBHEHHE» U
«KOPEHb YpaBHEHMsD», pEIIEHUEM MPOCTEHINX JIMHEHHBIX YPAaBHEHUH U PELICHUEM TEKCTOBBIX
3a/1a4 C IOMOIIBIO COCTABIICHUN YPaBHEHUM.

B pazgene «®yHkiumu» (opMUpyeTcs IMOHSTHE, 4TO (YHKLUHS — 3TO MareMaThdeckas
MO/IEITb, TTO3BOJISIONIAs OMKMCHIBATE M M3y4aTh pa3HOOOpa3HbIe 3aBUCUMOCTH MEXTY pealbHBIMU
BenuuMHaMu. Benercs pabora 1Mo HMHTEPHPETUPOBAHMIO B HECIOXKHBIX CIydasX B rpadukax
PCAIBLHBIX 3aBHCHMOCTEH MCXKAY BCIMYMHAMH TIIpW 1TIOMOIIM OTBETOB Ha ITOCTABJICHHBLIC
BOIIPOCHI.

JII/I‘-IHOCTHI)IC, METANIPEAMETHLIC M IIPECAMETHBIC PE3YJIbTAThl 0CBOCHUA

KOHKPETHOI0 y4eOHOro ImnpeamMera, Kypca
[IporpaMMa  mo3BojsieT  O0oOMBaThCA  CIEAYIOIIUMX  PE3yJbTAaTOB  OCBOEHUS
00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMsL:
JIUYHOCTHBIE:

1) OTBETCTBEHHOI'O OTHOILIEHHUS K YYEHHIO, TOTOBHOCTU U CHOCOOHOCTH OOYdYaroUIMXcs K
CaMOpa3BUTHIO U CaMOOOPa30BAHNIO HA OCHOBE MOTHUBALIMU K O0YYEHUIO U NTO3HAHUIO;

2) popMupOBaHUST KOMMYHMKATHUBHOM KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE CO
CBEpPCTHHUKAMHM, CTapIIMMU M MIAAMIMMU B 00pa30BaTeIbHOW, y4eOHO-MCCIEeI0BATEIbCKOM,
TBOPUYECKOHN U IPYI'MX BUJAX JNESATEIBHOCTH;

3) yMeHus SICHO, TOYHO, I'PaMOTHO M3JlaraTb CBOM MBICIH B YCTHOM M NMHCHMEHHOH peuw,
IIOHMMATh CMBICI TMOCTaBJICHHOM 3a7a4u, BBICTpauBaTh apryMEHTALMIO, IPUBOJUTD IPUMEPBI U
KOHTPIIPUMEDBI;

4) mepBOHAYAJIBLHOTO MPEACTABICHUS O MaTeMaTHYeCKOW Hayke Kak cdepe ueloBeuecKOu
JEeSTeIbHOCTH, 00 3Tamnax e€ pa3BUTHSL, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBUIIN3AIINH;

5) KpUTUYHOCTH  MBIIIJIEHUS, YMEHHMS  pPacllO3HaBaTh  JIOTMYECKM  HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

6) KpEaTUBHOCTH MBIIUIEHUS, WHUIIMATUBBI, HAXOJYUBOCTH, AKTUBHOCTU IPHU PEILICHUU
apudMeTUIECKHX 3a/1a4;

7) yMEHHsT ~ KOHTPOJIMpPOBaTb TMpOLECC U  pe3ynbTaT y4eOHOW  MaTeMaTHYecKOM
JeSITEIbHOCTH;



8) popmupoBaHusi CIIOCOOHOCTH K 3MOIMOHAIFHOMY BOCHPUATHIO MAaTeMaTUYECKUX

00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUH;
MeTanpeIMETHbIE:

1) ciocoOHOCTH CaMOCTOSITENILHO IJIAHUPOBAThH aJIbTEPHATUBHBIE MYyTU JAOCTHXKEHUS 1IeIeH,
OCO3HAHHO BBIOMpATH Hanboee 3PpPeKTUBHBIC CTIOCOOBI pENICHUs YUYEOHBIX U TTO3HABATEIHLHBIX
3az1ay;

2) yMEHHUs OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily 1 BHOCHTh HEOOXOIMMBbIE KOPPEKTUBHI,

3) ciocoOHOCTH aJIeKBaTHO OLIEHWBATh MPABUJIBHOCTh WM OIIMOOYHOCTH BBIOJHEHUS
yueOHOi1 3a1auu, €€ 00BEKTHUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHus;

4) yMeHusT yCTaHABIMBATH IPUYUMHHO-CICCTBEHHbIC CBS3U; CTPOHUTH JIOTHYECKHUE
paccyX/IeHHUs, YMO3aKJIIOUEHUs (MHAYKTUBHBIE, JETYKTUBHBIE U 11O aHAJIOI'MH) U BBIBOJIBI;

5) yMeHusi co3/laBaTh, MPUMEHATh U MPEoOpPa3OBhIBATh 3HAKOBOCHMBOJIMYECKHUE CPEICTBA,
MOJIENI ¥ CXEMBI [T PEelIeHUs y4eOHBIX M MO3HABATEIbHBIX 33/1a4;

6) pa3BUTHsI CIIOCOOHOCTH OPraHHU30BBIBATH YYEOHOE COTPYJHHYECTBO M COBMECTHYIO
JEeSITeIbHOCTh C YUUTENEM U CBEPCTHUKAMU: ONPEACTATH LeNU, PacIpeaeaTh GyHKIMA U poIn
Y4aCTHUKOB, B3aUMOJICHCTBOBATh M HAXOJUTh OOIIME CrocoObl paboThl; yMeHHUs paboTaTth B
TpyIIe: HaXOAUTh 00IIee peleHne U pa3penath KOHQIMKTH HA OCHOBE COTJIACOBAHUS MO3UIUN
U y4éTa UHTEPECOB; CIyIIaTh MapTHEPA; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAaUBATh CBOE
MHEHHUE;

7) bopMupoBaHuss y4yeOHOH U OOIIENOIB30BATEIBCKOW KOMIIETEHTHOCTH B 00JIacTU
UCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHooruii (MKT-koMmeTreHTHOCTH);

8) mepBOHAUANBHOTO TMPEACTaBICHUS 00 HOeSX W O METOJaX MaTeMaTUKH Kak o0
YHHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKU;

9) pa3BuTHs CHOCOOHOCTH BHJETh MaTEMaTHUECKYIO 3a/ady B JPYTrUX IUCHUIUIMHAX, B
OKPYKaroIIeH )KU3HMU;

10) YMEHHsI HaXOJUTh B PA3NIUYHBIX MCTOUYHUKAX MH(OPMALNIO, HEOOXOIUMYIO s
pellleHusT MaTeMaTU4YeCKUX MpoOsieM, U MpeACTaBiIsATh €€ B MOHATHOM (opme; MpUHUMATH
pelleHre B yCIOBHIX HEMOTHOW U N30BITOYHOM, TOUHOM M BEpOSITHOCTHON MH(OpMALINK;

11) YMEHMsI TIOHMMaThb U HCIOJb30BaTh MaTE€MaTHYECKHE CPEACTBA HAIIISIIHOCTH
(pPUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUIS UIUTIOCTPAIIUH, UHTEPIPETAIINH, apTyMEHTAIIUH;

12) YMEHUS BBIJIBUTATh TUIIOTE3bl TMPU PEHICHUU Y4eOHBIX 3a7a4 U TMOHUMAaHUS
HE00XO0/IMMOCTH UX NPOBEPKH;

13) ITOHUMAaHUsS CYIIHOCTH QJITOPUTMHUYECKUX IPEANUCAHUI U YMEHUS IEHCTBOBATH B
COOTBETCTBUH C NPEAIOKEHHBIM aJTOPUTMOM;

14) YMEHHMSI CaMOCTOSITENIbHO CTaBUTh I1I€JIM, BHIOUpATh U CO3AaBaTh alfOPUTMBI IS
peleHHs yueOHbIX MaTeMaTHUECKUX Mpooiem;

15) CIIOCOOHOCTH IJIAaHMPOBATh M OCYLIECTBJIATH JESTEIbHOCTb, HANPABICHHYIO Ha
pelleHne 3a7a4 UCCIIE0BATEIbCKOIO XapaKTepa;

MIpe/IMETHBIE:

1) ymenus paboTatb C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHpOBAaHUE, W3BIICUYEHUE
HeoOXoauMOW HMH(OpMAIMK), TOYHO U TIPaMOTHO BBIpAXKAaTb CBOM MBICIM B YCTHOW H
MIMCbMEHHOW peYM, MPUMEHSS MaTEMaTHUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, MC-II0JIb30BAThH
pa3juyHble S3bIKM MaTeMaTUKH (CIIOBECHBIH, CHMBOJIMYECKUN, Trpaduueckuii), pa3BUTUA
CHOCOOHOCTH 0OOCHOBBIBATD CYX/I€HUS, IPOBOIUTH KIACCU(PHUKAIIHIO;

2) BnageHUs 0a30BBIM MOHATUMHBIM alIapaToM: UMETh MPEICTaBICHUE O YHuCie, ApOOH,
IpPOIEHTaX, 00 OCHOBHBIX T'€OMETPUYECKUX OOBEeKTax (TOuka, MpsiMas, JIOMaHas, yroi,
MHOTOYTOJIBHUK, MHOTOTPAaHHHK, KPYTr, OKPYXHOCThb, mmap, chepa u mp.), hopmupoBaHuUs
NPECTaBICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE U pa3IMYHBIX CIIOCOOax
WX U3Y4CHUS,

3) yMeHUsI BBIMONHATH apu(MeTHYeCKHe MPeoOpa3oBaHUs PAIMOHATBHBIX BBIPAKEHUH,
OPUMEHSTh UX U1 PEUIeHUs y4eOHBIX MaTeMaTH4YeCcKUX 3aJad U 3a7a4, BO3HHUKAIOUINX B
CMEXHBIX YUeOHBIX MTpEeaIMeTax;



4) yMEeHHS MTOJIb30BAThCS N3YUYEHHBIMU MaTEMAaTUYECKHUMHU (POPMYTaMU;

5) 3HaHHS OCHOBHBIX CIIOCOOOB TPEACTaBIECHUS M aHAIW3a CTATUCTUYECKUX JIaHHBIX;
YMEHMsI peliaTh 3a/1a4k ¢ IOMOLIbI0 Iepedopa BCEX BOZMOXKHBIX BAPUAHTOB;

6) yMEeHHUs IPUMEHATh U3Y4YEHHbIE MTOHATUS, PE3YIbTaThl U METO/IbI IPU PELICHUU 3a/1a4 U3
pa3IMYHBIX pPA3JeNoB Kypca, B TOM YHCIE 3a4a4, HE CBOJALIUXCS K HEINOCPEICTBEHHOMY
MIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

Conep:xkanue y4eOHOr0 npeamMera
(3 gaca B Henemo 102 gaca)

1. BoIpaskeHus, TOXKIeCTBa, ypABHEHUSI

YucnoBble BbIpakeHHs ¢ nepeMeHHbIMH. [Ipocreiimne mnpeoOpa3oBaHus BbIPAXKCHHI.
VYpaBHeHue, KopeHb YypaBHeHUs. JIMHEWHOE ypaBHEHHE C OJHOM MepemMeHHOW. Pemienue
TEKCTOBBIX 33J]a4 METOJIOM COCTaBJIEHUs ypaBHEHUN. CTaTUCTUUECKUE XapaKTEPUCTUKH.

OcHOBHas 1edb - CHUCTEMAaTHU3UPOBATh M OOOOIIUTH CBENEHUS O MpeoOpa3zOBaHUIX

anreOpanyecKrX BBIPAKEHUH U PEIICHUN YPaBHEHHH ¢ OJJHOM ITepeMEHHOM.
IlepBas Tema Kypca 7 Kjacca sIBJISETCS CBA3YIOIIMM 3BEHOM MEXIYy KypCOM MareMaThku 5—©6
KJIacCOB M KypcoM anreOpbl. B Hell 3akpemnsiorcs  BBIUMCIUTEIbHBIE  HAaBBIKH,
CUCTEeMATHU3UPYIOTCS U 000OIIAIOTCS CBENCHUS O MPeoOpa3OBaHUSAX BBIPAKEHUN U pELICHUH
YpaBHEHUM.

HaxoxneHue 3HaueHUN YHCIOBBIX U OYKBEHHBIX BBIPAXKEHHI JaeT BOZMOXKHOCTH TOBTOPUTH
C yyYallMMHCS TpaBWjia JCHCTBUI C palMOHAJIBHBIMM 4YHMCIAMH. YMEHMsI BBINOIHSITH
apudmeTHyecKre IEeHCTBUS C pallMOHATLHBIMUA YHUCIAMH SBISIOTCS OMOPHBIMH AJIS BCETO Kypca
anreOppl. CriexyeT BBIICHHTH, HACKOJIBKO MPOYHO OBJIAACTM HMMHU ydYalluecs, W B Cllydae
HEOOXOJUMOCTH OPTraHHW30BaTh MOBTOPEHHUE C LEIbI0 JIMKBUAALWU BBIABICHHBIX MPOOEIOB.
Pa3BuTHIO HaBBIKOB BBIYMCIICHUN JOJIKHO YIEISATHCS CEPbE3HOE BHHMAHUE U B JalIbHEHIIEM
MPU U3YYCHHUH IPYTUX TEM Kypca anreOpbl.

B cBsi3u ¢ paccMoTpeHHEM BOIIpPOCAa O CPAaBHEHUHM 3HAUEHUN BBIPAXKEHUM PacCILIUpPSIOTCS
CBEJICHMSI O HEPABEHCTBAX: BBOAATCA 3HAKU = M < JAETCS IOHATUE O ABOWHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHnu mpeoOpa3oBaHUN BBIpAXKEHUH (HOPMaIbHO-ONEPATUBHbBIE YMEHHS
OCTal0TCsd Ha TOM, K€ YpPOBHE, ydallluecs IOJHHMMAIOTCS Ha HOBYIO CTYNEHb B OBJIAJICHUU
Teopuel. BBOJATCS TNOHATHUS  «TOXIECTBEHHO PpAaBHbIE  BBIPAXKEHHS», «TOXKIECTBOY,
«TOXKIECTBEHHOE NpeoO0pa3oBaHUE BBIPAKEHUI», COAEp)KaHHE KOTOPBIX OyAeT IMOCTOSHHO
pacKpbIBaTbC W YIIIYONATbCS NPU M3YYEHUU NPeoOpa3oBaHUN pPA3NIMYHBIX alredpandecKux
BelpakeHUil. [loguepkuBaeTcs, YTO OCHOBY TOXKJIECTBEHHBIX NPeoOpa30BaHUIl COCTABISAIOT
CBOMCTBA JICHCTBUH HAJl YMCIIaMH.

YcunuBaercs poiib TEOPETHUECKUX CBEACHMM IPH pacCMOTpPEHUM ypaBHEHMH. C Lenbro
o0Oecrie4eHrss OCO3HAHHOI'O BOCHPUSITHUSI YYALIUMUCS QJITOPUTMOB PpELICHUS] YpaBHEHHM
BBOJIUTCSL BCIIOMOTaTEJIbHOE MOHATHE PaBHOCWIBHOCTH YpaBHEHHH, (GOpMyIHpYyIOTCS H
Pa3bACHAIOTCS Ha KOHKPETHBIX NpUMEpax CBOMCTBA PaBHOCHUIIBHOCTH. Jlaetcs moHsTHE
JMHENHOIO ypaBHEHHMS U MCCIEAYETCSl BOIIPOC O YMCIE €ro KOpHeW. B cucreme ympaxkHeHUMI
0c000€e BHUMAaHUE Y/EISETCs PELIEHUI0 YPaBHEHUH BUIa aX = b Mpu pa3IMyHbIX 3HAYEHUSX a U
b. Ilpomomxkaercs pabora mo (OPMHPOBAHUIO Yy yYallUXCS YMEHHUs HCIIOJb30BaTh ammapar
YpaBHEHUH KaK CpPEACTBO JUIS PEIICHHs TEKCTOBBIX 3a7ady. YPOBEHb CIOXKHOCTH 33/ay 37€Ch
0CTaeTCsl TAKUM K€, Kak B 6 Kiacce.

W3ydyeHne TeMbl  3aBepllaeTcs  O3HAKOMJIGHMEM  y4Yalluxcs C  MPOCTEUIINMH
CTAaTUCTHUECKUMH XapaKTEePUCTHKAMU: CPEIHUM apu(METHUECKUMH, MOJOW, MeIuaHoM,
pazMaxoM. Yuamuecs JOJKHBI YMETh HCIOJIb30BaTh 3TH XapaKTEPUCTUKU Ui aHAIM3a psaa
JAHHBIX B HECJIOKHBIX CUTYaIUsX.



2. OyHKUIUHA

OyHK1us, 0071acTh onpeaeneHus GyHkuu. Beraucinenne 3HaueHnii GyHKIuu 1Mo Gopmyie.
I'padux ¢ynkumu. IIpsmas mponmopHuoHATBFHOCTH M ee Tpaduk. JluHelnas ¢yHKuus u ee
rpaduk.

OcHOBHAasi 1eJNb - O3HAKOMUTH YYAIIUXCS C BAXHEWIIMMH (PYHKIHOHATIHHBIMH
HOHATUSAMMU U C rpad)uKaMu NpsMON IPONOPLUOHATIBHOCTH U IMHEHHOM (pyHKIIMK 00111ero BUAA.

JlanHasi TeMa SBIISETCS HaYadbHBIM 3TAallOM B CHCTEMATUYECKOH (PYHKIMOHAIBHOM
HOJArOTOBKE ydaluxcs. 3/1eCh BBOJSATCS TaKUe IMOHATHUS, KaK (DyHKIMs, apryMeHT, 00JjacTb
onpenenenuss (Gynkuuu, rpadpuk QyHxnun. OyHKIUS TPAKTyeTcs Kak 3aBUCUMOCTh OJIHOU
NEpEeMEHHOI OT Apyrod. Yuamuecs MOJy4aroT MEpBOE MpPEICTaBlIeHUE O crnocolax 3alaHus
¢ynkuuu. B manHoil Teme HaumHaercss paboTra MO (OPMHPOBAHUIO Y YYALIUXCS YMEHHN
HaXoauTh 1Mo (GopMyne 3HadeHHe (QYHKLIHU MO W3BECTHOMY 3HAYEHMIO apryMEHTA, BBIIOIHSTH
Ty ke 3a7a4dy 1o rpaduKy U pemars mo rpaduxy oopaTHyro 3a1agy.

@OyHKIMOHANbHBIE MOHATUS IOITY4alOT CBOIO KOHKPETU3ALUIO NPU HU3YyYEHUU JIMHEHHOMN
(YHKIMU U €e YaCTHOTO BUAA — MPSIMOH NPOMOPLUOHATIBHOCTH. YMEHHSI CTPOUTh U YUTATh
rpaduku 3TUX (QYHKIMHA MIMPOKO UCHOJB3YIOTCA KaK B caMOM Kypce ajireOpbl, Tak U B Kypcax
reoMeTpur W (QHU3MKH. Ydammecs MOJDKHBI MOHMMAaTh, KaK BIMSAET 3HAK KodduuueHTa Ha
pacIoyio’keHre B KOOPAMHATHON TUIOCKOCTH rpaduka pynkuun y = kx, rae k=0, kak 3aBUCUT OT
3HayeHni k u b B3aumHoe pacronoxenue rpadukoB AByX GyHKIHA Buaa y = kx +b

dopmupoBaHue BceX (YHKUMOHAIbHBIX IOHATHM M BbIPAaOOTKAa COOTBETCTBYIOIIUX
HaBBIKOB, a TAaK)K€ H3YYCHHE KOHKPETHHIX (YHKIUH COMPOBOXKAAIOTCS PACCMOTPEHHEM
IPUMEPOB pPEaJbHBIX 3aBHUCUMOCTEH MEXIYy BEIMYMHAMM, YTO CHOCOOCTBYET YCHUJICHHUIO
NPUKJIQJHON HAPABICHHOCTH Kypca ainreOphl.

3. CreneHb ¢ HATYPAJbHBIM MIOKA3aTeJ1eM

CreneHb ¢ HATypalbHBIM MOKa3aTesleM | ee cBoiicTBa. OnHounen. Oynkiuu y = x> y=x> u
uX rpaduKy.

OcHOBHas 1elb — BbIPa0OTaTh yYMEHUE BBINOJHATH ACUCTBUS HAJ CTENEHSAMHU C
HATYpaJIbHBIMH MTOKA3aTEISIMH.

B nanHOl Teme maercs ompezeleHME CTENEHM C HaTypalbHbIM IOKa3areneM. B kypce
MaTeMaTHKH 6 KJlacca yJalrecs YK€ BCTPEYalluCh C IpUMepaMH BO3BEICHUS YHCEN B CTEIICHb.
B cBs3u ¢ BeIUMCIEHHEM 3HAUEHHM CTENEHHU B 7 Kiacce JaeTcs MpeCTaBIeHUue O HaXOXKJICHUN
3HAYEHWH CTETEeHW C TIOMOIIbI0 KalbKyIsITOpa. PaccMaTpuBaIOTCSi CBOWCTBA CTENEHH C
HaTypaJbHBIM MoKa3areneM. Ha mpumepe mokasarenscTBa cBoMCTB a™ ¢ a” =a™ ™ | a™
rae m > n, (a™)" = a™, (ab)" = a"b" yuamuecs BIepBbIe 3HAKOMSTCS C JI0Ka3aTeIbCTBaMH,
POBOJUMBIMH Ha aJire0pandeckoM MaTepualie. YKa3aHHbIE CBOMCTBA CTENEHU C HATypallbHbIM
rokaszareJjieM HaXxOJsIT MPUMEHEHUE TP YMHOKEHUHU OJTHOUWJICHOB M BO3BEJCHHH OJHOYJICHOB B
creneHb. [Ipu HaxoXeHUM 3HAUYEHUI BBIpAXXEHU, COAEp)KallMX CTENEeHU, 0c000e BHUMaHUE
ciemyeT oOpaTUTh Ha MOPSIIOK IEHCTBHIA.

PaccmoTpenne GyHKIuiA y = X%, y = X° H03BOJIAET NPOJOIIKUTL paboTy MO (OPMUPOBAHUIO
YMEHUH CTPOWUTh W YMTaTh Tpaduku QyHKIUH. BaxkHO 00paTHTh BHMMaHHE ydYaIIUXCS Ha
ocobenHocTH rpaduka GyHKIUH y = X* : rpadMK IPOXOIUT Yepe3 Hauyaio KOoopauHar, ock Oy
SIBIISIETCS €70 OChI0 CHMMETPHH, TpaduK PacloIOKEeH B BEPXHEH MOITYIIIOCKOCTH.

VMenue cTpouTh rpadukd GyHKIMHA y = X> M y = X° HCIONb3yeTcs s 03HAKOMJIEHHS
yuyanmxcs ¢ rpadpu4eckuM crnocoOoM perieHus ypaBHEeHHH.

rat=am"

4. MHoOro4JeHbl
Muorounen. CrnoxxeHue, BBIYMTAHHUE M YMHOXEHHE MHOIOWIEHOB. PaznmoxeHue
MHOTOYJICHOB Ha MHOKUTEIIH.
OcHoBHas 1elb — BBIPAOOTaTh YMEHHUE BHIMOIHATH CI0KEHHE, BEHIUUTAHUE, YMHOKECHUE
MHOTOYJICHOB U Pa3I0KEHNE MHOTOWIEHOB Ha MHOKHUTEIIH.



Jannass TemMa urpaeT (QyHIAMEHTAIBHYIO POJb B ()OPMUPOBAHMHM YMEHHS BBIIIOJHSTH
TOKIECTBEHHBIE TPEOOpa3oBaHUs anreOpandecKux BbIpakeHH. dDopMupyeMmble 3/eCh
dbopManbHO-OMIEpATUBHBIC YMCHHS SIBJIISIFOTCSI ONMOPHBIMH TPU  W3YYEHUU JCUCTBHHA C
parMoHaIBHBIMU IPOOSMH, KOPHSIMH, CTETICHSIMH C PalliOHATBHBIMH ITOKA3aTEISIMHU.

N3yuenne Tembl HAYMHAETCS C BBEACHHS MOHATUM MHOTOWIEHA, CTaHAAPTHOIO BHUJIA
MHOTOYJICHa, CTENEHW MHOrowieHa. OCHOBHOE MECTO B AITOM TeME 3aHUMAIOT aJIrOPUTMBbI
JEUCTBUA C MHOTOWIEHAMH - CJIOXEHUE, BBIUYMTAHUE W YMHOXKCHHUE. Y4Yalluecs IOJKHBI
MOHUMAaTh, YTO CyMMY, Pa3HOCTb, MPOU3BEICHUE MHOTOUYIECHOB BCErJa MOXKHO MPEICTaBUTH B
BUJIe MHOTOWIEHA. J[eCTBUS CIOKEHUSI, BEBIUYUTAHUS U YMHOXCHHUSI MHOTOUJICHOB BBICTYHAIOT
KaK COCTAaBHOW KOMIIOHEHT B 3aJaHUSAX Ha MpeoOpa3oBaHUs IEJbIX BbIpakeHUU. [losTomy
HEIEJIeCOO0Pa3HO TMEepPEeXOAUTh K KOMOWHUPOBAHHBIM 3aJaHUSIM TIPEXKAE, YEM YCBOCHBI
OCHOBHBI€ aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B 3TOU TeME YIEISETCS Pa3I0KEHUI0 MHOTOUJICHOB HA MHOXHUTEH C
MOMOIIbI0 BBIHECEHHS 3a CKOOKM OOIIero MHOXHUTEIS M C TIOMOUIBI0 TPYIITHPOBKH.
CooTBeTcTBYIONINE TPe0Opa30BaHUs HAXOIAT MIMPOKOE MPUMEHEHUE KaK B Kypce 7 Kilacca, TaK
U B ITOCJIEIYIONIUX Kypcax, 0COOEHHO B JICUCTBUAX C pallHOHATBHBIMH APOOSIMH.

B nanHo# Teme yuaiuecs BCTPEYAIOTCS C MPUMEpPaMHU HCIOJIb30BaHUSI pacCMaTPUBAEMBIX
npeoOpa3oBaHuil MPU PElICHUH Pa3HOOOPA3HBIX 3aj]ad, B YACTHOCTH MPHU PEHICHUH ypaBHEHUH.
DTO MO3BOJSIET B XOJ€ M3YUYEHUS] TEMbI MPOJODKUTH paboTy Mo (POPMUPOBAHUIO YMEHUS
pemiatb ypaBHEHMs, a TaKKe pellaTh 3aJayd METOJOM COCTaBJIEHHs ypaBHEHHMIl. B uwmcio
YIOPKHEHUH BKIIOYAIOTCS HECJIIOKHBIC 3aJaHUs HA JJ0KA3aTEIhCTBO TOXK/IECTBA.

5. ®opmyJibl COKPAIIEHHOT0 YMHOKEHUS

®opmyisl (a £ b)? =a? +2ab +b?, (axb)’ =a’ £ 3a’b + 3ab> £ b3, (a £ b) (a° + ab + b?) = a°
+ b’. [Ipumenenue popMyI1 COKPALIEHHOI0 YMHOKEHHUS B IIPE0OPa30BAHUAX BBIPAKEHMIA.

OcHOBHass 1elb — BbIPAOOTATh YMEHUE NPUMEHATH (QOPMYJBl COKPAIEHHOIO
YMHOXXEHHUSI B TpeoOpa3oBaHUSAX LENbIX BHIPAKEHHH B MHOTOWICHBI M B Pa3ioXECHUU
MHOT'OYJICHOB Ha MHOKUTEIH.

B nanHolt TeMe npojoikaetcst padboTta o (OPMUPOBAHUIO Y YYAIIUXCS YMEHUS BBIOJIHATH
TOKJECTBEHHBIE MPeoOpa3oBaHUs LEIbIX BblpakeHUH. OCHOBHOE BHHMaHHE B TEME YJIENAETCs
dopmynam (a - b) (a + b) = a> - b% (a £ b)> = a> ++ 2ab + b’ Yuyamuecs JOIKHBI 3HATH 3TH
(GOpPMYIBI U COOTBETCTBYIOIIUE CIOBECHBIE (POPMYIUPOBKH, YMETh NMPUMEHSATh MX KaK «CIIeBa
HalpaBo», TaK U «CIIpaBa HaJIeBO».

Hapsiay ¢ yKa3aHHBIME paccMaTpUBaloTCs Takoke Gopmyns (a £ b)? = a® £ 3a® + 3ab® £ b3, a°
+ b = (a + b) (a® + ab + b?). OHAKO OHM HAXOJAT MeHbILEe IPUMEHEHHE B Kypce, TOITOMY He
CJIeZyeT U3IIUIIHE YBJICKAThCS BHIITOJIHEHHEM YITPOKHEHHU Ha MX MCIIOJIb30BaHHE.

B 3akmiouuTenbHON yacTH TEMbl paccMaTpPUBAETCs NPUMEHEHHE Ppa3IUYHBIX IPUEMOB
pa3JIoKEHUs] MHOTOWICHOB Ha MHOXKHTENH, a TaKXKe HCIIOJNb30BaHUE NPeoOpa3oBaHUM IENbIX
BBIPKEHUI [T peleHns MIUPOKOro Kpyra 3aaay.

6. Cucrembl JIMHEHHBIX YPABHEHMI

Cucrema ypaBHeHuUl. PelieHne cucTeMsl IByX JINHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU
U ero reoMeTpUYecKas HHTepIpeTanus. PenieHue TEKCTOBBIX 3a/1ad METOJIOM COCTABIICHMS
CHUCTEM ypaBHEHUM.

OcHOBHasi 1eJNb - O3HAKOMHUTH YYalllUXCsl CO CIIOCOOOM pELIEHUS CUCTEM JIMHEWHBIX
YpaBHEHMI ¢ JBYyMs IE€pPEeMEHHBIMH, BBIPAOOTaTh yMEHHE peIlaTh CUCTEMbl YPaBHEHUH H
MPUMEHSATH UX IIPU PEUIEHUHU TEKCTOBBIX 3a/1a4.

N3ydyeHne cucteM ypaBHEHUH paclpenernseTcs Mexxay Kypcamu 7 n 9 kiaccoB. B 7 xiacce
BBOJIUTCS ITOHSATHE CUCTEMBI M pACCMATPUBAKOTCS CUCTEMBI JINHEWHBIX YPaBHEHHM.
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W3noxenue HauMHAETCS C BBEICHUSI TOHATHS <JIMHEHHOE YpaBHEHHE C JIByMs
nepeMeHHbIMIY. B cuctemy ymnpaXHEHHI BKIIIOYAIOTCS HECIOXHBIE 33/JaHUS Ha pELIeHHE
JUHEHWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH B IEJIBIX YHCIIAX.

®dopmMupyeTcs YMEHHUE CTPOUTh rpaduk ypaBHeHUs a + by = ¢, rnme a # 0 wim b # 0, npu
pa3MYHBIX 3HAYCHHSX a, b, c. BBenenue rpaduueckux oOpa3oB JaeT BO3MOXKHOCTH HArJISHO
UCCJIEIOBATh BOIMPOC O YHUCIE PELIEHUH CHCTeMbl [BYX JIMHEHHBIX YpaBHEHUU C JBYMS
MepEeMEHHBIMHU.

OcHOBHOE MECTO B JaHHOW TeMe 3aHMMAaeT M3Y4YCHHUE AJITOPUTMOB PEIICHUS] CUCTEM JIBYX
JTUHEHHBIX YPaBHEHHUN C JABYMsS MEPEMEHHBIMHU CIIOCOOOM TOJCTAHOBKH U CITIOCOOOM CIIOXKCHHUSI.
BBenenue cucrteM MO3BOJSET 3HAYUTENBHO PACIIMPUTH KPYr TEKCTOBBIX 33Jay, PEIIaeMbIX C
NOMOIIBI0 anmapara anredpsl. [IpuMeHeHHe CcHCTeM yIpolaeT MpOoLecc MEepeBojaa JTaHHBIX
3aJja4M ¢ OOBIYHOTO SI3bIKA Ha SI3bIK YPABHEHHIA.

7.11oBTOpEHME
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TemaTnuyeckoe NIIAHUPOBaHUE C ONpee/ieHHeM OCHOBHBIX BUAOB Y4eOHOi

JEATCIABHOCTH
Axaredpa
7 KJaace
OcHoBHoOE coiepKaHue Mo XapakTepucTHKA OCHOBHBIX BH/I0OB JIeATEIbHOCTH
TeMaM YYEHHUKA

I'nasa L. Beip

a)KeHMsl, TOKIECTBA, YypaBHeHHUs - 22 yaca

Beipaxenus
[IpeoOpaszoBanue BhIpaKEeHUN
KonTtponsnas padora Nel
VYpaBHeHuUs ¢ 0JHOK
MEPEMEHHOMN
Cratuctuueckue
XapaKTEePUCTUKU
Kontponbhas pabora No2

e HaxonuTe 3HAYE€HUS YUCIOBBIX BBIPAXKEHUI, a TaKXKe
BBIPAYKEHHI C MEPEMEHHBIMU MIPU YKA3aHHBIX 3HAYCHUSIX
MePEMEHHBIX.
Hcmonp30BaTh 3HAKU
JIBOMHBIC HEPABEHCTBA.
BeimonuaTe mpocTeiinme npeodpa3oBaHUs BBIPAKCHUM:
MIPUBOIUTH MOJO0HBIE cllaraeMble, pacKphIBaTh CKOOKH B
CYMMe€ WJIHM Pa3HOCTH BBIPAKECHHUIA.

Pemate ypaBHeHHMS BuAa ax b mpu pazaUUHBIX
3HAQUYEHMSIX a M b, a TakkKe HECIOXXKHbIE YypaBHECHWS,
CBOJISIIMECS K HUM.

Hcnonp30Barh anmnapar ypaBHEHUH 1Sl PEIIEHUS TEKCTO-
BBIX 3a/1a4, UHTEPIPETUPOBATH PE3YJIbTAT.

Hcnons3oBaTh npocTeiime CTaTUCTHYECKHE
XapaKTEPUCTHKU (cpemaHee apudmeTudeckoe, pa3max,
MOJia, ME€JIMaHa) JUIsl aHAJIM3a psia TaHHBIX B HECIOKHBIX
CUTYaIUAX

° >< CUUTaTb MU COCTABJIATH

b

I'naBa II. ®ynknum — 11 yacos

OYHKIHUY U UX rpapuxu
Jlunetinas GyHKIUSA
KoHnTtposbhas pabora Ne3

e BpiuncnaTh 3HaueHUs (QYHKIUM, 3aJaHHOH (OpMYIoil,
COCTABJIATH TAONUIBI 3HAYCHUH (PYHKIINH.

e [lo rpaduky GyHKIMM HAXOAUTH 3HaAUEHHE (DPYHKIMH IO
U3BECTHOMY 3HAUEHUIO apryMEHTa U pelIaTh OOpaTHYIO
3afauy.

e Ctpouth rpaduku MNpsIMOH NPONOPLHOHATBHOCTH U
JUHEWHOW  (YHKUUHM, OIUCBHIBaTh CBOMCTBA  3THX
GyHKIMIA.

e [lonumarp, Kak BIUSAeT 3HaK Kod(dduuueHra x Ha
pacrioyio’)keHrue B KOOPJIMHATHOM IJIOCKOCTH Tpaduka
byHKIUMA y = kx, rae kK # 0, Kak 3aBUCHUT OT 3HaYCHUN
K 1 b B3aMHOE pacroyiokeHue rpapuKoB IBYX (QyHKIMH
BUJIA =KX + b.

e llHTepnpeTupoBaTh TpapuKH pearbHbIX
OINUCBHIBAEMBIX (hopMyJaMH BHUJA v
y=kx+b

3aBHCHUMOCTEM,
=xx, toe k70,

T'nasa III. Cren

€Hb C HATYPaJIbHBIM NOKa3arejaeM — 11 yacoB

CreneHsb u €€ cBOMCTBA
OnHOWIECHEI
KonTtponbHas padora Ne4

e BeIYnCIIATh 3HaYEHUS BBIPAXKCHUM BUA an, I1e a — Ipo-
U3BOJIBHOE 4YMCIIO, II — HATypaJbHOE YUCIIO, YCTHO U
MIACBMEHHO, a TaK)K€ C IOMOIIBIO KaJIbKYJISATOPA.

e GopMynMpoBaTh, 3aMMCHIBATh B CUMBOJIHYECKOH (opme
U 00OCHOBBIBaTh CBOWCTBA CTENEHM C HaTypalbHBIM
MTOKA3aTEeNEM.

e [[puMeHATh CBOMCTBAa CTENEHU Uil NpPeoOpazoBaHUS
BBIPAKECHUI.

o BLITTOMHATE YMHOXCHUE OJHOYJICHOB U




BO3BEJICHUE OJJTHOYICHOB B CTEIEHbD.

Crpoutp rpaduxu pyskumii y = x2 u y = x3. Pemarp
rpadguvecku ypaBHeHus: x2 =kx + b, x3 =kx + b, rne k u
b — HEKOoTOpbIE Uncia

I'maBa IV. Muoroujensl — 17 yacos

CymMa U pa3HOCTb
MHOTO4ICHOB
[Tpoun3sBenenne oqHOWICHA U
MHOTO4WIEHA

KontponsHas pabora Ne5
[IponsBeneHne MHOTOYJICHOB
KonTtponbnast padora Ne6

e 3anuchiBaTh ~ MHOTOWIEH B
OINPEEIATh CTENIEHb MHOTOWICHA.

e BEINONHATD CIOKEHUE W BBIYUTAHHME MHOTOYICHOB,
YMHOXXEHHUE OJHOYIEHAa Ha MHOIOWIECH U MHOIOYICHA Ha
MHOTOYJIEH.

e BEINOIHATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXKHUTEIH,
UCIOJIb3Yysl BHIHECEHUE MHOXHTENS 32 CKOOKM M CHOCO0
TPYIIIUPOBKH.

e [IpuMeHATH NEUCTBUSA C MHOIOWICHAMHU IIPH PELICHUH
pa3HOOOpa3HBIX 3ajad, B YAaCTHOCTU IIpU PELIECHUU
TEKCTOBBIX 33Ja4 C TIOMOILBIO YPABHEHUM

CTaHJJApTHOM  BHUJIE,

I'naBa V. ®opMyJibl COKpPAaIIEHHOT0 YMHOKeHuUs1 — 19 yacoB

KBaznpaT cymMmBl 1 kBaspat
pa3HoOCTH

Paznocts kBagpaToB. Cymma
U Pa3HOCTh KyOOB
KonTponbnas padorta Ne7
[TpeobpazoBanue ENbIX
BBIPAKECHUI

KoHntposbhas padota Ne§

e J[oKa3pIBaTh CHPABEAIMBOCTh (OPMYIT COKPAIEHHOTO
YMHOXXEHUS, IPUMEHATh UX B MPEoOpa30BaHUAX LENbIX
BBIPDAKCHUIM B MHOIOYIECHBI, @ TAKXKE I PA3JIOKEHUS
MHOT'O4JIEHOB Ha MHOKUTEIH.

e llcnionp3oBaTh  paznuuHble MpeoOpa3oBaHUs — LEIBIX
BBIPDAKCHUM IIPU PELICHUM YPaBHEHUM, NOKA3aTelbCTBE
TOXKIECTB, B 3aJadax Ha JEJIMMOCTb, B BBIYUCIICHUU
3HAQYEHUM  HEKOTOPBIX  BBIPAXKEHMM C  IOMOIIBIO
KaJIbKYJIATOPA

I'maBa VI. Cucrembl TuHeHHbIX ypaBHeHuid — 16 yacos IloBTopenue — 6 yacos

JIuneiiHble ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U UX
CHUCTEMBI

Pemenne cucrem nuHENHBIX
yYpaBHEHUU

KonTponbnas padora Ne9

e Onpenenars, sBIAETCs JIU M1apa YACeN PELIEHUEM JaHHO-
IO ypaBHEHUS C IByMS IEPEMEHHBIMH.

e Haxoauth myTém nepeOopa Liesble pelieHns JUHEHHOro
YpaBHEHHUS C ABYMS IEPEMEHHbBIMHU.

e Ctpouts rpaduk ypaBHeHus ax + by = ¢, rue a # 0 unu b
#0.

e Pemath rpaguueckuM crnocoOOM CHUCTEMBI JIMHEHHBIX
YpaBHEHHUH C IBYMS IEPEMEHHBIMH.

e [[puMeHATh CIOCOO MOJICTAHOBKU M CHOCOO CIIOKEHHS
IIPU PEIICHUH CHCTEM JIMHEWHBIX YPaBHEHHU C JIByMs
[IEPEMEHHBIMH.

e Periath TEKCTOBBIE 3a/layM, MCHOJb3Yysl B KadecTBE
anreOpanyecKoi MOJIENI CUCTEMY YPABHEHUH.

e llnTepnperupoBaTh  pe3ynbTaT,  I[OJY4YECHHBIN
PELIEHNUN CUCTEMBI

npu
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Y4e0HO-MeTOAUYECKOT0 U MATEPHATbHO-TEXHUYECKOT0 00ecneyeHusI
00pa30BaTeIbHOI0 Mpolecca

Auaredpa 7 kaacc:

1. AnrebOpa: 7—9 KJ1.: 2JIeMEHTBI CTATUCTUKH M TEOPUH BEPOSATHOCTEH: yueb.mocodue / 1O. H.
Maxapsiues, H. I'. Munatok. — M.: [Ipocsewienue, 2008.

2. MakapsrueB FO. H. Anreopa: 7 k. / 0. H. Makapsrues, H. I'. Munmiok, K. . Hemkos, C.
b. CyBopoBa. — M.: IIpocsemenue, 2007—2013.

3. MakapsrueB 0. H. Anrebpa: 9 k. / FO. H. Makapsiues, H. I'. Munntok, K. Y. Hemkos u
ap. — M.: [Ipocsemienue, 2008-2011.

4. MakapsrueB 0. H.M3yuenue anredpbr B 7—9 ki1.: mocobue mist yuurenei / FO. H.
Makapsrues, H. I'. Munmgtok, C. b. CyBopoBa u 1p. — M.: IIpocsemienue, 2009.

5. Tuuypun JI. @. 3a ctpanunamu yueoHuka anredpsl / @. [Tuuypun. — M.: TIpocsemienue,
1991.

6. Ilo#ia [Ix. Kak pemrars 3agaay? / JIx. [loiia. — M.: [IpocBemenne, 1991.

7. www.ege.edu.ru Ananutuueckue ot4€Tel. Pesynprarel EI'D. @enepanbHbIil HHCTHTYT
MeJarornyeckux nu3mMepenuit; MunucrepctBo oopazoBanus u Hayku PO, denepanbHas
ciryx0a 1o Han3opy B cepe odpazoBanmst u Hayku. (2003—2009 rr.).

8. HHrepHeT-pecypchl Ha pycckoM si3bike http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library/ http://www.problems.ru/ http://kvant. mirror 1.
mccme. ru/ http://www.etudes.ru/

9. HuTepHeT-pecypchbl Ha aHITIMHCKOM si3bIke http://mathworld.wolfram.com/
http://forumgeom.fau.edu/

10. Sl uay Ha ypok MaremMatuku (MeToAMYeCKue pa3padoTku). — Pexxum pocryna:
www.festival.lseptember.ru

11. Ypoku, koHcnekThl. — PesxuMm goctyna: www.pedsovet.ru
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Ilnanupyembie pe3yabTaThl H3yYeHUs] Y4eOHOro Kypca (ajaredpa)

B pesynbrare nzydenus anreOpbl, YAICHUK TOJIKEH:
Ymemo

COCTaBIISITh OYKBCHHBIC BBIPAKCHHS W (OPMYIBI MO YCIOBHSM 3a/ay; OCYIICCTBISTH B
BBIpOXKEHUSAX U (opMysrax dYHCIOBBIE IOJCTAHOBKA W BBINOJHATH COOTBETCTBYIOLIUE
BBIYMCIICHHS], OCYLIECTBIISATh MOJCTAHOBKY OJHOTO BBIPAKEHUSI B APYroe; BbIpaxaTb W3
(dbopMyI1 0JIHY IEPEMEHHYIO YEPE3 OCTANbHBIE;

BBIIIOJIHATh OCHOBHBIE JCHCTBUS CO CTENEHSAMU C HATypaJbHbIMU IIOKAa3aTeIsIMU H C
MHOI'OWIEHAMH; BBIIIOJHATh PA3JI0KEHUE MHOTOYJICHOB HA MHOXMWTEIN; BBIIOJHATH
TOXKJIECTBEHHBIEC TPEOOPa30BaHNUs PALIMOHATIBHBIX BHIPAKEHUII;

pemarb JIMHEHHBIE YPAaBHEHMUS, CHCTEMBI JBYX JIMHEHWHBIX YPaBHCHUNM W HECJIOKHbBIC
HEIUHEWHBIC CHCTEMBI;

pelaTh JJMHEMHbIE HEPABEHCTBA C OJHON EPEMEHHOM U UX CUCTEMBI;

peliaTh TEKCTOBBIC 3a/1aYll ITreOpanvdecKuM METOJOM, WHTEPIPETHPOBATH MOIYUCHHBIH
PE3YIbTaT, MPOBOIUTE OTOOP PEIICHHA, UCXOS 13 POPMYIUPOBKH 3a1a4H;

n300paxkaTh YMCJIa TOUKAMU HAa KOOPAMHATHOM MPSAMOI;

ONpeNeNsATh KOOPAUHATHI TOYKU IUIOCKOCTH, CTPOUTHh TOUKH C 33JJaHHBIMU KOOPJAMHATAMM;
M300pakaTh MHOXKECTBO PELICHUI TMHEHHOTO HEPABEHCTBA;

HAaXOJWTh 3HadeHWs (QYHKIUM, 3a7aHHOW Qopmynol, Tabnuuei, rpaduxkom 1o ee
apryMeHTy; HaXOJUTh 3HaYCHHE apryMeHTa M0 3Ha4eHUIO0 (YHKIMH, 33JaHHON rpaduKom
WM TaOIuLIEl;

OTpeeNATh CBOMCTBA (DYHKIUU MO ee rpaduKy; MPUMEHITh rpaduuecKre MpeicTaBleHuUs
[IpY PEUICHUH YPAaBHEHUH, CUCTEM, HEPABEHCTB;

OTHUCHIBATh CBOMCTBA U3YUYEHHBIX (DYHKIINI, CTPOUTH UX IpaduKH;

Hcmons30BaTh HpHOGpeTCHHI)IG SHaHUA W YMCHHA B HpaKTquCKOﬁ ACATCIIBHOCTH U
HOBCGI{HGBHOﬁ JKHN3HHU JJIA:

BBITIOJTHEHUSI PacyeToB 1O (opMyJiaM, COCTABIICHUS (POPMYJ, BBIPAKAIOMIMNX 3aBUCUMOCTH
MEXAYy peaJbHbIMU BEIUYMHAMU, HAXOXKICHHUS HYXHOW (OpMyIsl B CIPaBOYHBIX
Marepuaiax;

MOJICJIMPOBAHUS MPAKTUUECKUX CUTyallud W MCCIEIOBAHUS IOCTPOCHHBIX MOJENEH C
MCIOJIb30BaHUEM arrapara anreopsl;

ONMHCAHUA 3aBUCUMOCTEH MeXAy (PU3UYECKUMH BEIMYMHAMU COOTBETCTBYIOIIUMU
(dbopMynaMu pH UCCIEI0BAHUU HECIOKHBIX MPAKTHUYECKUX CUTYaIUi;

WHTEpIpeTauy rpaduKoB peagbHbIX 3aBUCUMOCTEN MEX/ITY BETUIMHAMHU.
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Ne | HaumenoBaHue pa3fenos u 2 IInanupyemslie pe3ysbTaTsl
/i 2 |2 |3
TEM YpPOKOB s =] = OpeaAMETHBIC METaINpeaIMETHBIC JINYHOCTHBIC
= = 8
o o 8
=i = =
& £ =
< < ]
= = Z
=
I YerBepTsh
I'naBa 1. Beipaxenus,
TOK/1eCTBa, yPABHEHHA
22 yac
1. | IloBTOopenue «Brruncienue Ne 8,10, | YMeHuE BBITOJIHATE PerynstuBHbIE: COCTaBICHUE TIJIaH IlonoxurenpHOE
3HAQYECHUI BBIPAKECHUN» 67,206 | apudmernyeckue ACUCTBUS | ACHCTBHI, CHOCOOHOCTH K BOJIEBOMY OTHOILIEHHUE K
C I€CATUYHBIMH, YCUJIUIO B MIPEOOJICHUH MPENSATCTBUM ypoKaMm
OOBIKHOBEHHBIMH JIPOOSIMH, MaTEMaTHKH,
[lo3HaBarenbHbIe: HOpMyTHpOBAHHE
a TaKKe ¢ OTPULATEIbHBIMU 5 OTBETCTBEHHOE
M03HABATEIbHOM 1I€JIU, TIOUCK U
4yHClIaMu OTHOILIEHUE K
BblIeJICHHE UHQOPMAIIH
A (bopman YYEHHIO,
KOMMyHUKATHBHbIE: yMEHHE TOUHO COBCPIICHCTBOBAHNC
BBIP@XKaTh CBOM MBICIIH BCITYX MMEIOINXCS SHAHNH
U yMEHUHN
2. | YucnoBble BBIpaXEHUS Ne 11, YMeHHne HaxOIUTh PerynartuBHbIE: COCTaBIICHNE IIaHA U YMeHHue ACHO, TOUHO
2008, 3HAYEHUS YHUCIOBBIX MOCIEN0BATENLHOCTH JEUCTBUM, n3J1araTb CBOU
209 BBIpa)KCHU I aJIeKBaTHOE pearupoBaHUE HA TPYAHOCTH, | MBICIIU B
He 0osITCs cienarh OmmnoKy IIMCbMEHHOU U
YCTHOM peud,
Ilo3naBarenbHBIC: CHHTE3, KaK
. aKTUBHOCTb IIPU
COCTABJICHHE LIEJIOT0 U3 YacTeH,
pelIeHnN 3a1a4
MIO/IBEJICHUE TI0]] TIOHATHE
KomMMyHMKaTHBHBIE: yMEHHE paboTaTh B




KOJIJICKTHUBC

Hucnossle BEIPAKECHUS m.1. Ne3, | YMeHue HaxoquTh PerynaruBHbIC: IUIaHUPOBAHHUE, YMenus
12,16 3HAQ4YECHHE YUCIIOBBIX KOHTPOJINPOBAHUE U BBIIIOJIHEHHE KOHTPOJINPOBATh
BBIPaKCHUI JeHCcTBUI 0 00pasily, BlIafcHue IIPOLIECC U PE3YIbTAT
HaBBIKAMU CaMOKOHTPOJIS yueOHOHI
MaTeMaTHYECKON
[lo3HaBaTenbHbIE: IOCTPOCHUE
5 . JIeSATEIBHOCTH
JIOTUYECKOU LENH PacCyKICHUM
KomMyHUKaTUBHBIE: KOHTPOJIb AEHCTBUI
napTHepa
Beipaxenus ¢ m.2. Ne YMeHHe HaxOAUTh PerynatuBHebie: Oonpeaenars HaBbiku
IIEPEMEHHBIMU 21, 24, 3HAQ4YEHMS BBIPAKEHUH C IIOCJIEI0BATEILHOCTD ACUCTBUM, HAUMHATh | KOHCTPYKTHUBHOTO
30 IIEPEMEHHBIMU NIPU U 3aKaHYMBAaTbh CBOM JICHCTBUS B HY)KHBIH | B3aUMOJEHCTBHUSA
YKa3aHHBIX 3HaYEHUAX MOMEHT.
IIEPEMEHHBIX
[To3HaBaTenbHbIE: YCTAaHOBICHUE
IIPUYUHHO-CIIECTBEHHBIX CBA3EH,
IIOCTPOEHHUE JIOTUYECKOH e
KoMMyHHKaTHBHBIE: yMEHUE TOUYHO
BBbIpaXKaTb CBOU MBICIIU
Beipaxenus ¢ Ne 28, YMeHne HaxOIUTh PerynsTuBHBIE: KOHTPOJIb U BBINIOJIHEHUE | AJIeKBaTHasl OLlEHKa
NIEPEMEHHBIMU 42, 46 3HA4YEHMS BBIPAKEHUN C JeiicTBUi Mo 00pasily, CHOCOOHOCTh K JIPYTUX, OCO3HAHUE

NEPpEMCHHBIMU IIPpU
YKa3aHHbIX 3HAYCHUAX
NEPEMCHHBIX

BOJIEBOMY YCUJIMIO B IIPEOIOJICHUHU
NPENATCTBUN

[To3HaBarenbHbIE: BOCIPOU3BOJIUTH IO
namsTH HHGOPMaIKIO, HEOOXOTUMYIO IS
pereHus yaeOHOH 3a1a4u

cebd Kak
WH/IUBUYaJIbHOCTH
U OJTHOBPEMEHHO
Kak 4jieHa o0IIecTBa
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KOMMYHI/IKaTI/IBHBIGI COCTaBJIATH IIJIaH

JNENCTBUAN
CpaBHeHu€e 3HaUEeHUN Ne YMeHue cpaBHUBATh PerynatuBHBIC: BBIIOIHATH IEHCTBUS 110 Kemanue
BBIPAXKEHUI 48(a,0), | UMCIIOBBIC BHIPAKEHUS, o0pa3siry, cocTaBieHUE COBEpUIEHCTBOBATh
50(a), UCIOJIb3YS 3HAKH <,>, IIOCIIE0BATENbHOCTHU IEHCTBHH. MUMEIOIUECS 3HAHUS,
53(a), CUYUTATh M COCTABIIATH CIOCOOHOCTH K
58(a,0,B) | nBOIHBIC HEpPABEHCTBA Tosnasarenbeie: CpaBHUBATH OOBEKTEL, CaMOOIICHKE CBOMX
64(a,6) aHAJIN3UPOBATh PE3YJILTATHI neficTuil
KoMMyHMKaTHBHBIE: COCTABIIATH IJIaH
COBMECTHOH pabOThI
CpaBHeHue 3HaUECHUI Ne YMeHue cpaBHUBATh PerynarusHebie: oco3Hanue Toro, yto yxke | [lomoxurensHoe
BBIPAXECHUM 72(a,B), | 4YUCIIOBbIE BBIPAKEHUS, YCBOEHO U MOJIEKHUT YCBOCHHUIO, & TAKXKE | OTHOILIEHUE K
74(a), UCIOJIB3YS 3HAKU <,>, KayecTBa U YPOBEHb YCBOEHHUSI. ypoKaMm
78(a), CUMUTATh U COCTABIIATH MaTEMaTHKH,
81,214 JIBOMHBIC HEPABEHCTBA Ilo3HaBaTeNbHEIE: IPE3CHTOBATH OTBETCTBEHHOE
HOJrOTOBJICHHYIO HH()OPMAIIHIO B OTHOLICHIC K
HarJIsJHOM BUJIE p——
KoMMyHHKaTHBHBIE: yMeHHE paboTars B | COBCPIICHCTBOBAHNC
rpymmax HUMEIOLIUXCS 3HAaHUM
U yMEHUMN
ToxnecTsa. Ne 91, YMeHHe BBITOTHATh PerynaruBHbIe: yMEHHE BHECTH Oco3HaHHOCTh
ToxxnecTBEeHHEBIE 93, 97, MPOCTEUIIINE HEOOXOUMBIE IOTIOJIHEHUSI U KOPPEKTUBBI | YUCHHS U JIMUHAS
npeoOpa3oBaHUs 99, npeoOpazoBaHUs B IJIaH U CIIOCOO0 JCHCTBUS B CIy4yae OTBETCTBEHHOCTb,
BBIPAKECHUM 102(a,0) | BBIpaXKEHUI: IPUBOJUTH HE00X0AMMOCTH CIIOCOOHOCTH K

oJI00HBIE clIaraeMele,
packpbIBaTh CKOOKH B
CyMME WJIH pa3HOCTU
BBIPa)KCHU I

[To3HaBaTenpHBIC: AaHATTM3UPOBATH
pe3yNbTaThl peodpa3oBaHUi

KOMMYHI/IKaTHBHI)IeZ KOHTPOJIb CBOUX

CaMOOIIEHKE CBOUX
nenlcTBUH

18




NenucTBUM

9. | Toxnectsa. Ne YMeHue BBIOIHATh PerynsTuBHble: OllEeHUBATh COOCTBEHHbIE ITonoxurenpsHoe
Tox1ecTBEHHbIE 102(B,r), | mpocreiiine pe3yabTaThl IIPU BHIIIOJIHEHUY 3aaHUH, OTHOILLIEHHUE K
npeoOpa3oBaHuUs 107(a), npeoOpa3oBaHus TUTAHUPOBATh IIaru 1 YCTPAHEHUIO YUEHHIO, YMEHUE
BBIpAXKEHUM 230, 231, | BeIpa)K€HUI: IPUBOIUTH npoOesoB SICHO, TOYHO,

219 oJI00HBIE craraeMele, IPaMOTHO U3J1aratb
PACKPHIBATH CKOGKH B [To3HaBaTenbHbIE: BBISBIATH 0COOEHHOCTH CBOM MBICIIIL B
CYMMe HJIH PAsHOCTH 00BEKTOB B MPOLIECCE UX PACCMOTPEHUS YCTHOM 1
BbIPAKEHUH KoMMyHHKaTHBHBIE: OLIEHKA JIEHCTBUI IIICHMEHHOH peun
napTHepa

10. | Konmponvnasa paboma Nel KoHnTpoas ymenuii u Perynsatusnsie: popmupoBaHue YMeHue sICHO U
no meme « 4ucnosvie HaBbIKOB U3 YpOKOB ¢ 1-9 BHYTPEHHETO IJIaHa AEWCTBUN, HAUWHATh U | TOYHO U3JaraTb CBOU
svipadicenus. Bvipasicenus 3aKaH4YMBATh JCHCTBUS B HY)KHBI MOMEHT | MBICJIH B
¢ nepemeHHbIMUY IIMCbMEHHOH peun,

[lo3HaBaTenbHbIE: BOCIPOU3BOAUTH IO

OTBETCTBEHHOE
naMsTd UHPOPMALIUIO, HEOOXOAMMYIO IS OTHOLICHIC K
peleHus yuebHoi 3a1aun VUEHHIO
KoMMyHMKaTHBHBIE: yMEHHE
CaMOCTOSITENILHO OLIEHUBATh U
KOPPEKTUPOBATh CBOM JIEHCTBUS.

11. | YpaBHeHUEe U €ro KOpHU Ne 113, YMeHue pemiate ypaBHEHUS | PerynsTuBHBIC: yUUTHIBATh OPUEHTHUPBI, ITonnMmate cMbICH
115,117, | Buna ax = b npu pa3auuHbIX | JaHHBIE YIUTEIEM IPU OCBOGHUH HOBOTO | MOCTABICHHOMN
122, 125 | 3HaueHMsX a ¥ b, a TaKxke yueOHOro MaTepuana, aJlekBaTHO 3aJ1a4u,

HECJIOKHBIE YPaBHEHUS, BOCIIPUHMMATh YKa3aHUS Ha OIIUOKH U HaXOJ4YUBOCT,

CBOJAIIMUECCA K HUM.

HUCIIPABJIATDH HaliICHHBIE OIIIMOKH.

[To3HaBaTenbHBIE: BBISIBISATH OCOOEHHOCTH
(mpu3HaKM) 00bEKTa B MPOLIECCE €T
paccMoTpeHus

aKTUBHOCTH IIpU
pelieHnu 3a1ad,
MIPUBOAUTH IIPUMEPHI
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KommyHuKaTHBHBIE: 0hOPMIIATH
JINAJIOTUYECKOE BBICKA3bIBAHUE B
COOTBETCTBUH C TPEOOBAHUSIMH PEUEBOTO

3TUKETA
12. | JIuneitHOE ypaBHEHHE C Ne 130, YMenue pemath ypaBHeHUs | PerynsTuBHBIC: COCTaBICHUE IJIaHA Nuunmarusa npu
OJHOM MepeMEHHOM 109(a-r), | BUAa ax = b npu pa3IMYHBIX | ACHCTBUMN, TPOBEPATH PE3YyIbTaThI pELICHHH 3a/1a4,
133, 142 | 3HayeHHsX a U b, a TaKXKe BBEIUMCIICHUN CIOCOOHOCTH K
HECJIO)KHbIEC YPAaBHEHMUS, CaMOpa3BUTHUIO
CBOAIIECS K HHM. [lo3naBaTenbHbIE: YMEHUE
peoOpa3oBLIBATh 3HAKOCUMBOINYECKHE
CpeacTBa 7S peuieHus y4eOHbIX 3a1a4
KoMMyHHKaTHBHBIE: OKa3bIBaTh yueOHOE
COTPYAHHYECTBO U COBMECTHYIO
JeATEIbHOCTh C YUUTEIEM
13. | JIuneitHOE ypaBHEHHE C m.8. Ne YMeHue peniats ypaBHeHUs | PerynsTuBHBIC: OIICHMBATh COOCTBEHHBIE Oco3HaBatb cBOU
OJHOM MepeMEHHOM 136, 138, | Buaa ax = b npu pa3nuyHbIX | yCIeXU B y4eOHOUN AESITETbHOCTH, TPYIHOCTHU U
139 3HaueHUsX a u b, a Takxke KOHTPOJIb BBIITOJIHEHHBIX IEUCTBUH O CTPEMUTHCS K UX
HECJIOXKHbBIEC YpaBHEHUS, oOpasiy MIPEOI0ICHHUIO,
CBOJISIIIINECS K HUM. OCBOCHHE HOBBIX
[To3HaBaTenbHbBIE: Pa3BUTHE CIIOCOOHOCTH
BHJIOB JIEATEITLHOCTH
BHJIETh MAaTEMATHUECKYIO 3a71a4y B IPYTUX
JTUCITUATIITUHAX
KoMmmyHuKaTUBHBIE: CIylIaTh IapTHEPA,
dhopmynupoBaTh, apryMeHTHPOBATH U
OTCTanuBaTh CBOE MHEHHUE
14. | JIuneitHOe ypaBHEHHE C Nel07(6) | Ymenue pemiats ypaBHEeHUs1 | PerynstuBHbIE: MIIaHUPOBATH IIATH MO [TonoxurensHoE
OJIHOY ITEPEMEHHOMN , 123, BHJIA aX = b MPU pa3IMYHbIX | yCTPAaHEHHIO MPOOEIIOB, aJJleKBaTHO OTHOIIIEHUE K
244 3HaueHUsX a u b, a Taxxke BOCHPUHUMATh yKa3aHUs Ha OIIMOKH ypOKaMm
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HECJIOKHBIC YPAaBHECHMUS,
CBOZSAIIMECS K HUM.

ITo3HaBartenbHbIE: BOCIPOU3BOIUTH
UH(POPMAIIHIO TT0 TAMSTH, HOOXOIUYIO JJIs
peLIeHNUs TOCTaBICHHOM 3a1a4un

KomMMmyHUKaTHBHBIE: HAXOIUTH 0011Iee
pelieHre | paspemars KOHGIUKTHI Ha
OCHOBE COIIACOBAHMS MO3ULIUI

MaTeMaTHKH,
OTBETCTBEHHOE
OTHOILICHUE K
YYEHHUIO,
COBEpIICHCTBOBAHHE
HMEIOIIMXCS 3HAHUM

Y YMEHHI
15. | Pemrenune 3amgau ¢ Ne 148, VYMeHue ucIonbp30BaTh PerynaruBHbIe: criocoOHOCTH K BosieBoMy | [lonmoxkurenbHoe
IIOMOIIBIO YPAaBHEHUI 151, 153, | annmapat ypaBHEHUH 11 YCWIHIO B IIPEOIOJICHUH NPENIATCTBUI OTHOILLIEHUE K
165 peuieHus TEKCTOBBIX 3a1a4, YYEHHIO, YMEHUE
HHTEpPIPETHPORATH [lo3HaBarenbHbIE: pa3BUTHE CIOCOOHOCTH SICHO, TOUHO,
pe3ysbTar BHCTD MaTelfaTquCKy}o ajaty B IpPaMOTHO U3J1arath
OKPY KaIOLICH KHI3HHA CBOU MBICIIU B
KOMMYHHUKATHBHBIE: PACIPENEIIATH YCTHO#H 1
(YHKINMU ¥ POJTH YYACTHUKOB MHCBMEHHOH peun
16. | Pemenue 3aau ¢ Nel49, YMeHue ucnonb3oBarhb PerynaruBHbie: CIOCOOHOCTD dopmupoBaHue
MIOMOILBI0 YPaBHEHUI 150,158 | anmapar ypaBHeHHH 11 (bopMHUpOBATh IUIaH AEUCTBHIM, aI€KBATHO | CIIOCOOHOCTH K
pelleHrs TEKCTOBBIX 3ajlad, | pearupyroT Ha TPYIHOCTH, HE O0ATCS AMOLIMOHAIBHOMY
HUHTEPIPETUPOBATH c/ieNaTh OLINOKY BOCHIPUSATHIO
pe3ynbTar MaTeMaTHYeCKUX
[lo3HaBaTenbHbIE: YMEHUE YCTAaHABIMBATD 06BEKTOB, 331,
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U. perneHsil,
KOMMYHHKaTHBHbIE: yMeHHE paboTaTh B | PACCYRICHUH
rpymme
17. | Peenue 3amau c Ne 160, | Ymenue ncnosnp3oBarb PerynaruBHsle: olieHUBaTh cOOCTBeHHbIe | [loHMMAaTh cMbICH
MIOMOIIBIO YPAaBHEHUI 241(a,B) | anmapaT ypaBHEHHM JIst YCIIEXH, aJIEKBaTHO BOCIIPUHUMATH ITOCTaBJIEHHOMN
pelIeHrs TeKCTOBBIX 3ajlay, | yKa3aHUs Ha OLIMOKH 3aJauu,
UHTEPIPETUPOBATH HaXOYUBOCTH,

Ilo3HaBarTeabHBIC: YMCHHC CO31aBaTh,
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pe3ynbTar

MPUMEHSATH U IPe0OPa30BbIBATH
3HAKOCHUMBOJIMYECKHUE CPEICTBA

KoMMyHHKaTUBHBIE: OIIPENEIATD LENH,
pacnipenenats GyHKIUU U POJIH B TPYIIIE

aKTUBHOCTbH MPU
pelieHuu 3aa4y

18. | Cpennee apupmernieckoe, Nel69(a, | YmeHue ucnosib3oBaTh PerynstuBHbIe: yYUTHIBATH OPUCHTUPHI Kenanue
pa3smax, Moja B,r), 172, | cratuctuueckue JaHHBIC YYUTEIIEM, IIPU OCBOCHUHU HOBOTO | IPUOOpPETATh HOBBIC
146, XapaKTePUCTUKH IS yueOHOro MaTepuana 3HAHUS, YMEHUS,
aHayM3a psaa JaHHBIX B npu3HaHue Jist ce0st
HECJIOKHBIX CUTYaIUSIX TlosnapaTenbHbIC: yMCHUE CTPOUTH OOIIETTPUHSATHIX
BBIBO/IbI, YMCHHE HAXOUTh HY)KHYIO MOPAIEHO-
UH(GOPMAIIUIO B PA3IMYHBIX UCTOYHHKAX STHUCCKIX HOPM
KoMMyHHKATHUBHBIC: YMEHUS CITYIIAThH
napTHEpa, OTCTauBaTh CBOIO TOUYKY 3PEHUS
19. | Cpennee apudmeTndeckoe m. 9. YMeHue UCToab30BaTh PerynaruBHbIe: MpOBEPSATH PE3YNIbTATHI [TonoxurensHoe
pasmax, Mojaa Nel78, CTAaTUCTHUYECKHE BBIUKCJIEHNI, OIIEHUBATHL COOCTBEHHBIE OTHOIICHHE K
181, 182, | XxapaKTepUCTUKHU IJIs yCcexu ypokam
183, 185 | ananu3a psiza JaHHBIX B MaTeMaTHuKH,
HECTIONHEIX CHTYAITHSAX [To3HnaBaTenbHBIC: IPUMEHSATH CXEMBI JIst OTBETCTBEHHOE
MOJTy9eHUsT HH(OPMAIIUU U PEIIICHHUS OTHOLICHHE K
3a/a4y VCHHIO,
KOMMYHHKATHBHBIE: PA3BUTHE COBCPIICHCTBOBAHNC
CITIOCOOHOCTH OPraHU30BEIBATh YUEOHOE MMEIOIIMXCS 3HAHUHA
COTPYIHMYECTBO C yUUTENIEM U H ymeHuH
OJTHOKJIACCHUKaMH
20. | Meaunana kak Nel87 YMeHue HCronbp30BaTh PerynsTuBHBIC: COCTaBlICHHE TUTAHA U [TonoxxurenpHOE
CTaTUCTUYECKAS (6), 190, | craTuctuueckue MOCIIE0BATEILHOCTH AEHCTBUM, OTHOILIEHUE K
XapaKTepUCTHKA 193 XapaKTePUCTHKH JIJIs TJTAHUPOBAThH MIATH [0 YCTPAHEHUIO MO3HABATENBHOMN
aHalM3a psaa JaHHBIX B JIeSITEIbHOCTH,
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HCCIIOXKHBIX CUTYyallUIgX

poOesoB

[To3naBarenbHbIe: (popMupoBaHUe
yueOHoii koMreTeHIH B oomactu MKT

KommyHUKaTHBHBIE: YMEHHE pabOTaTh B

KPUTHYHOCTDH
MBIIIJICHUA,
HMHHUIIMaTHhBa

rpymnmnax
21. | Pemenue 3amay no teme Nel94, YMeHue UCIoIb30BaTh PerynaruBHbIe: IUIAaHUPOBATH, ITonumars cMbIC
«Cratuctuyeckue 195(06), CTaTUCTUYECKUE KOHTPOJIMPOBATH U BBINOJIHATH JECUCTBUS MOCTaBJICHHOMN
XapaKTEPUCTUKU» 185, 147 | xapakTepUCTUKH s 10 33IaHHOMY 00pas3ily 3a/1a4H,
aHaJIM3a psaa JaHHBIX B HaXOYUBOCTH,
[To3naBarenbHbIE:
HECJIOKHBIX CUTYaIUSIX aKTUBHOCTb MPU
KOMMYHUKATHBHEIE: PCILICHNM 327144
22. | Kowmponvnas paboma Ne?2 - Kontponb ymenuii u Perynstusnsie: popmupoBaHue YMeHue ICHO U

«Vpasnenue.
Cmamucmuyeckue
Xapaxkmepucmuxuy

HaBBIKOB U3 ypokoB ¢ 10-21

BHYTPCHHCTO IlJIaHa HeﬁCTBHﬁ, Ha4yunHaTh U
3aKaHYMBAThL JICUCTBUS B Hy)KHBIﬁ MOMCHT

Ilo3HaBaTeIbHEBIE: YMCHUC
BOCITPOHU3BOJUTH I/IH(I)OpMaI_II/IIO,
HCO6XO,Z[I/IMYIO AJI pCHICHUSA 3a/1a4u,
NPHUMCHATH CXCMBI, Ta6J'II/II_IBI

KoMmMmyHUKaTUBHBIE: BOCIPUHUMATH TEKCT
C Y4E€TOM MOCTaBJIECHHOU 3aJa4H, HAXOIUTh
B TeKCTe MHPOPMAIUIO, HEOOXOIUMYIO IS
€€ pelieHus.

TOYHO U3JaraTb CBOU
MBICJIH B
IIMCBMEHHOM peun,
OTBETCTBEHHOE
OTHOIIIEHUE K
YUEHHUIO

I'nasa II ®ynkunu
11 yac
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23. | Yto Takoe GpyHKIHUSA Ne 260, YMeHue pacro3HaBaTh PerynartuBHbIC: YYUTBIBATH OPUECHTUPBI, ITonoxurenpsHoe
262, 264, | ynakuuto mo rpaduky JTAHHBIE YYUTEIEM, TPU OCBOEHUH HOBOTO | OTHOLLIEHHE K
266 y4eOHOro Marepuana ypokam
MaTeMaTHKH,
[lo3HaBaTenbHbIE: YMEHUE IOHUMATh
OTBETCTBEHHOE
MaTeMaTU4eCKUe CPeCTBA HArISAHOCTH
OTHOIIICHUE K
rpaduku
(rpaduxm) YYEHHIO,
KOMMyHHKAaTHBHBIE: YMEHHE Pa3PELIATh COBCPLICHCTBOBAHNC
KOH(JIMKTBI HA OCHOBE COITIACOBAHUS MMCIOIIMXCS SHAHUH
TO3HIHiA U yMEHUM
24. | Beiuncienue 3HaUeHUH No 268, Brrunciath 3HaueHus PerynsatuBHble: onpeneneHue miaHa OCO03HaHHOCTH
dbyHkmu no popmyne 270, 275, | pynkuuu, 3aqaHHON JEICTBUI, HABBIKU CAMOKOHTPOJIS YUEHUS U JINYHas
277 (hopMyI0ii, COCTaBISATH OTBETCTBEHHOCTb,
. [lo3HaBaTenbHbIE: YMEHUE IPUMEHSATH
TaOIUIIbI 3HAUCHU I CHOCOOHOCTbH K
CpEeICTBA HATJISIAHOCTH JIJISl PEIICHHUS
GyHKIHN. CaMOOLICHKE CBOMX
yueOHBIX 3a7a4 o o
JeNCTBUN
KoMMyHMKaTHBHBIE: CIylIaTh MapTHEPA,
yBa)kaTb €r0 MHEHUE
25. 1 I'paduxu pynkumii Ne 289, Beruucnars 3HaueHus PerynarusHbIe: OTCIEKUBATD L€ [TonoxurenpsHoe
[ 355,292, | pynkuuu, 3aqaHHON y4€OHOU JEATENBHOCTH C OTNIOPOi Ha OTHOIIIEHHUE K
295 GopMyJI0#, COCTABIATH TPOCKTHYIO NEATCIBHOCTD YUEHHIO, YMEHHE
TaOJTHLIBI 3HAYCHHH [Mo3uaBaTenbHbIe: POPMUPOBAHKE ACHO, TOTHO,
(GyHKIMH, CTPOUTE TPapUKU yaeOHbIX KomneTeHui B oomactu UKT I'paMOTHO H3J1araThb
CBOM MBICIIU B
KoMMyHMKaTHBHBIE: YMEHHE CIyLIaTh YCTHOM K
napTHépa, pacnpenenaTb QyHKIUU U poJin .
YUACTHHKOB MMCbMEHHOW peun
26. | I'pacduxu Qpynkumii Ne351, Beruucnars 3HaueHus PerynatuBHbIC: aeKBaTHO BOCIIPUHUMATL | YMEHHUE TPAMOTHO
348, (byHKINY, 3a1aHHON yKasaHus1 Ha OIINOKH 1 HCTIPABIATH U3JIaraTb CBOU
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294(a,r) | popmymoii, COCTABIATH HalJICHHBIC OLTUOKU MBICJIH B
Ta0IUIEI 3HAYECHUI MMHUCbMEHHOW peYu ¢
[lo3HaBarenbHbIE: MPUMEHATH TAOIUIIBI,
(byHKLIMHU, CTPOUTH IpaduKu o MIOMOILBIO
rpaduKy BIIIOJHEHUS MaTeMaTHUECKON
3a7a4n rpaMKoB, aKTUBHOE
y4acTHe B PELIEHUN
KoMMyHMKaTHBHBIE: YMEHHE OTCTATh 3anaq
CBOIO TOUKY 3peHHs, paboTaTh B rpyMIie
27. | I'padpux pyHKIHH Ne352, [MocTpoenue rpapukos PerynsatuBHbIe: OTCIIEKUBATH LI ®opMupoBaHue
349, (bYHKHI/Iﬁ C y‘-Ie6HOI/I ACATCIBHOCTH C OIIOPOU HA KOMMYHHKaTHBHOﬁ
296(a) HCIIOIb30BaHUEM TaOMIHIL MapIHIPyTHBIC JINCTRI KOMIIETEHTHOCTH B
SHa49CHUN [To3HaBaTeabHBIE: COMIOCTABIIAT TBOpHCECKON
XapaKTePUCTUKU OOBEKTOB 10 OJHOMY MK | ACATEIbHOCTH,
HECKOJIbKUM MpU3HAKaM IIPEOOICHHE
TPYIXHOCTEN
KoMMyHMKaTHBHBIE: HAaXOJUTh 00IIKE
CIOCOObI pabOThI
28. | [Ipsmas Ne301, YMmenue crpouts rpaduku | PerynsTuBHBIE: COCTaBIEHUE TUIaHA I'oroBHOCTB M
IPONOPLHOHATLHOCTD H €8 309, 310, | npamoit T0CJICI0BATEIBHOCTH ICHCTBHI, CIIOCOOHOCTH
rpaduk 312(a,6) | IPOMOPIMOHATIBLHOCTH, OGHapyKHBATh M HAXO/HTH YIEOHYIO yYanmxcs
. npobaemy
OIMCHIBaTh CBOWCTBA CaMOpPa3BUTHUIO U
[To3HaBaTenbHBIE: YMEHUE CPAaBHUBATH caMo0Opa30BaAHHIO
pa3uyHbIe OOBEKTHI Ha OCHOBE
MOTHBAILIMH K
KoMMyHMKaTHBHBIE: pacnpenensiTh 5
(GyHKIUU B TpyIIe ODYHUCHHIO H
MO3HAHUIO
29. | llpsamas Ne357, [TornmaTp, Kak BIUseT 3HaK | PeryisTuBHbIE: KOHTPOIb B popme [TonoxurensHoE
MPOTIOPITMOHAIBHOCTD U €& 367, 368, | ko3¢ dunreHTa K Ha CpaBHEHHI CII0C00a ASHCTBHUS U €ro OTHOIIIEHHUE K
rpaduk 358 PAcCIOJIOKEHUE B pesyIbTaTa STAJIOHOM € LCJIBIO YUEHHIO, JKETAHHE

0OHapyXEeHHS OTKJIOHCHUM OT ATAJIOHA U
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KOOPJAMHATHOW INIOCKOCTH
rpaduka GyHKIUU y=KkXx,
rae k#0, Kak 3aBUCHUT OT
3HaYEHUH K U b B3aMHOE
pacnosoxeHue rpaguKoB

nByX (pyHKIU y=rxx+b

BHECEHHE HEOOXOIMMBIX KOPPEKTUB

Ilo3HaBaTeabHEIC: BBISBIISATH MMPU3HAKH
00BEKTa B nmponecce €ro paCCMOTPCHUA

KoMMyHHKaTHBHBIE: YMEHHE HAXOIUTh
oO1iee pelieHre 1 pa3peniatb KOHQIUKTHI

COBEPILIEHCTBOBATH
HMMEIOIIHNECs 3HAHUS
U yMEHUS

30. | JIuneitnas pyHKIUA U €8 m. 16. YMeHue cTpouTh rpaduKu PerynstuBHbie: popMupoBaHUE ETEBHIX Oco3HaBath CBOU
rpaduk Ne315, JTUHENHON QyHKIUH, YCTQHOBOK y4eOHOM JeSITeNIbHOCTH, TPYIHOCTH U
318, OIHUCBIBATH CBOWCTBA BmcgpaHBaHHe TIOCIeA0BATEIEHOCTH CTPEMHUTBCS K MX
HEOOXOIUMBIX OIepaIIHiA
336(0), 8 pan MIPEOJI0JICHUIO
294(0,8) [To3HaBaTeNbHBIE: yMEHUE CPABHUBATH
pa3IUYHbBIC OOBEKTHI, BBISBIIATH UX
0COOEHHOCTHU
KoMMyHHKATHBHBIC: YMCHHE OTCTAWBATh
CBOE MHEHHUE IIPU PEIIEHUN KOHKPETHBIX
3a1a4y
31. | JIuneiinas GyHKIUSA U €€ Ne320, IloHnnMaTth Kak 3aBUCHUT OT PerynsituBHbIE: OTCHEKUBATH 1IETH I'oToBHOCTE 1
rpaduk 327,323, | 3HaueHuil K U b B3auMHOE Y4eOHOM JCATENEHOCTH C ONOPOi Ha CIIOCOOHOCTb
332 pacIosoxenue rpagukon TIPOCKTHYIO ACATCILHOCTD yJaImxcs
ABYX byHKIMI y=Kx+b ITo3HaBaTesbHBIE: BOCIPOU3BOIUTE IO CaMOPasBHUTHIO H
MaMsITH HHPOPMALIHIO, HEOOXOIUMYIO IS CaM000pa30BaHMIO
pelieHus MOCTaBICHHOM 3a1aun Ha OCHOBE

KomMMmyHUKaTHBHBIE: YMEHHE OPOPMIIATH
BBICKa3bIBaHUSI B COOTBETCTBUU C
TpeOOBaHUSIMU PEUYEBOrO ITUKETA

MOTHUBAIH K
00y4YeHUIO U
MO3HAHUIO,
KOMMYHHUKaTHBHAs
KOMIIETEHTHOCTb B
TBOPYECKOM
JEeSITeTTHHOCTH
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32. | Jluneiinas ¢pynkuus u eé Ne373, HNHrtepnpeTupo-Barh Perynarusnsie: popmupoBanue neneBsix | [lomoxurensHoe
rpadux 311, rpaduKu pearbHbIX YCTaHOBOK y4eOHOM AeATEIbHOCTH, OTHOLLIEHUE K
296(0), 3aBUCUMOCTEH, BBICTPAMBAHUE NOCIIEIOBATEIbHOCTH YUYEHUIO, YMEHHUE
402 OIMCHIBAEMBIX (pOpMyJIaMU | HEOOXOAMMBIX ONepaluii (aIrOpUT™M SICHO, TOYHO,
BUAa y=kx, rae k#O0, JIEHCTBUI ) rpaMOTHO M3JIarathb
CBOM MBICIIU B
y=kx+b [To3HaBaTenbHbIE: YMEHNE TPUMEHSATD .
YCTHOU U
rpaduyecKkrue MOJEIH ISl TOTYYEeHUS .
IIMCbMEHHOW peun
uHdopmaruu
KoMmMmyHUKaTUBHBIE: pa3BUTHE
CIOCOOHOCTH OpPraHu30BaTh yuyeOHOE
COTPYAHHYECTBO
33. | Koumponvnas paboma No3 - Wnrepnperanus rpagukoB | PerynstusHbie: hopMupoBaHue YMeHue ICHO U
no meme « Dynxyuuy npsAMOI BHYTPEHHETO IUIaHa IeWCTBUI, HAUUHATh U | TOYHO U3JIaraTh CBOU
MIPONOPLUOHAIBHOCTH U 3aKaH4YMBaTh JEHCTBUS B HYXKHBIH MOMEHT | MBICJIH B
JTMHEHHON (YHKITUH, MHCbMEHHOU peyHu,
[To3naBaTenbHbIE: BOCIPOU3BOIUTH 10
COCTaBJICHUE TaOIHIIBI c OTBETCTBEHHOE
. namMATH MHPOpPMAIUI0, HEOOXOAUMYIO AJIs
3HAYEHUH U MOCTPOECHHE (opmarnro, JMYIO L OTHOIIIEHHUE K
€IIeHNs KOHKPETHONW MaTeMaTUYECKOM
rpaguKoB p P YYEHUIO
3a/1a4u
KomMMmyHUKaTHBHBIE: YMEHHE pabOTaTh
CaMOCTOSITEIIbHO
I'nasa III. Crenens ¢
HATYPaJIbHbIM
nokasareJsiem 11 gac
34. | OnpeneneHue CTENEHU C Ne391(6) | Boruncnenue 3HaueHuMi PerynartuBHbIC: yYUTHIBATH OPUECHTUPBI, Kenanue
HaTypaJbHBIM R 382, BLIpa)KGHI/Iﬁ BHUAa a“, rac a— JAaHHBIC YYUTCJIEM, IIPU OCBOCHHUHU HOBOT'O HpI/IO6p€TaTB HOBBIC
nmokazarejieM 386 454 IIPOU3BOJIBHOC YUCIIO, N — yqe6HOFO MaTepI/IaJ'Ia 3HaHHA, YMCHUA,
9

HaTypaJbHOC YUCJIO, YCTHO

OCBaMBAaTh HOBEIC
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MHCHMEHHO, a TAK¥KE C
ITOMOIIBbIO KaJIbKYJISATOPA.
dopMyITHUpPOBATH, 3aMUCHIBATH
B CUMBOJIMYECKOU (hopMe U
000CHOBBIBATH CBOMCTBA
CTETICHU C HaTypPaJbHBIM

[To3HaBarenbHbIE: pa3BUTHE CIOCOOHOCTH
BUJCTH AKTYAJIbHOCTDH MaTeMaTU4YeCKOU
3alayU B )KU3HU

KoMMyHUKaTUBHBIE: Pa3BUTHE
CIOCOOHOCTH COBMECTHON PabOThI C
YUHUTEJIEM U ONHOKIACCHUKAMHU

BUBI JCATCIIBHOCTHU

nokasareaemMm
35. | YMHOXEHUE U JieleHne m.19. [IpumensaTs cBolcTBa Perynstusnsie: GopMupoBaHUe LEIEBBIX Oco3HaHHOCTH
CTEIeHEN No404, CTEIICHH I YCTaHOBOK Y4E€OHOH JEATENBHOCTH, Y4YEHUS U JIMYHAS
409, 415, | npeobpa3zoBanus BmcgpaHBaHHe TIOCIeA0BATEIEHOCTH OTBETCTBEHHOCTb,
. HEOOXOAMMBIX ONepaluil (AIropuT™M
423,424 | BelpaxkeHUU (YMHOXKEHUE U ODXOIK paumii ( P CIOCOOHOCTB K
B JIEHCTBUI )
JIeJIeHUe CTEeTIeHe) CaMOOIICHKE CBOMX
[To3HaBaTenbHbBIE: YMEHHUE BBINOJIHATh NEeUCTBUA
yueOHbIe 3a7]aui, HE UMEIOIIINe
OJIHO3HAYHOTO PELICHUS
KoMmmyHUKaTHBHBIE: YMEHUE HAXOIUTh
o011ee penieHue 1 pa3peniatb KOHPIUKTHI
36. | YMHOXEHUE U JIeIeHNe Ned 12, [IpuMeHnATH CBOMCTBA PerynatuBHbIe: IPOBEPATH PE3YNILTATHI CoBepliIeHCTBOBATh
cTeleHen 427,535 | creneHu mis BBIYMCIIEHUH, CIOCOOHOCTH K BOJIEBOMY HMEIOIIHECS
npeoOpazoBaHus YCWIHIO B IPCOAOICHIHN HPCIATCTBIN YMEHHS, OCO3HABATH
BBID@KCHUH (YMHOKCHHE H | [To3HaBaTenbHbIE: pasaM4aTh METOIBI CBOM TPYAHOCTH
JICTICHHE CTETIeHEH) IIO3HAHUA OKPYXKAIOIIEr0 MUpPA MO €T0
1eNsM (OTIBIT ¥ BBIYHCIICHUE)
KommyHuKaTHBHBIE: yMEHUE
apryMEHTUPOBaTh U OTCTaUBaTh CBOE
MHEHHE
37. | Bo3BeneHue B CTENEHb .20. [IpumensaTs cBolcTBa PerynaruBubie: popmMupoBaHue 1ETEBBIX [ToHnmaTe cMbICT
MIPOU3BEJEHHUS U CTENICHU No429, CTENIECHU JJIs YCTaHOBOK Y4€OHOH J€ATENLHOCTH, MMOCTaBJIICHHOM
433’ 440 HpeO6pa30BaHI/I5[ BBICTpanBaHUE ITOCTICA0OBATCIbHOCTH 3a/1a4H,

HEOOXOAUMBIX ONeparuil (aIropuT™
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BBIpAKEHU (BO3BEICHUE B
CTENEHb IIPOU3BEACHUS U
CTETICHH)

JIEACTBUI )

[To3naBaTenbHbIE: YMEHUE
BOCIIPOM3BOAUTH MO MAMATH
nH(pOpMAIHIO, HEOOXOTUMYIO /IS
pelIeHHs] MaTeMaTHYeCKOH 3a/1a4n

KoMMyHHKaTHBHBIE: yMEHHE pabOTaTh Kak
CaMOCTOSITENILHO, TaK U B TPYIIIIE

HaxXxoa4uBOCTH,
AKTUBHOCTDb IIPpU
PEIICHUHN 3a1a4

38. | Bo3Benenue B cTEEHD No448, [IpumensaTs cBoMcTBa PerynsruBHbIe: OLIEeHMBAET COOCTBEHHbIE YyacTBOBaTEL B
MPOU3BEJCHHUS U CTENICHU 547, 548, | crenenu s YCHEXH B BBIYHCIMTCIBHOU ACATCIIBHOCTH, | co3upgaTeIbHOM
542 NPeo6pazoBaHus aJIeKBaTHO pearupyeT Ha TPYJHOCTH, HE nporecce,
. OouTcs cnenarb OMMOKY
BBIPAKEHUN IIpU3HaHUE
[lo3HaBaTenbHbIE: BHINOIHITH YUeOHbIE OONIETPUHSATBIX
3a/1a4M, He UMEIOLINE OAHO3HAYHOTO MOpPaJIbHO-
peHICHud 3THYECKUX HOPM
KommyHUKaTHBHBIE: yMEHUE paboTaTh KaK
CaMOCTOSITENIbHO, TaK U B TPyIIIe
39. | OgHOuJNEH U ero Ne458, INonsTue onHOUNEHA, PerynsaTuBHBIE: yUUTBIBATH OPUEHTUPBI, XKenanue
CTaHI[apTHBIﬁ BUI 460, 464 pacCro3HaBaHUC OJHOYJICHA JaHHBIC YUHUTECIIEM, ITPU OCBOCHUN HOBOT'O HpI/IOGpeTaTL HOBBLIC
y4eOHOro Marepuaia 3SHAHMS, YMEHHS,
[To3HaBarenbHBIE: yMEHHE cONOCTaBsATh | CTPCMIICHUC K
XapaKTePUCTUKH OOBEKTOB MO OJTHOMY WM | IIPEOTOICHHIO
HECKOJIBKMM NIPU3HAKaAM TpyJAHOCTEHN
KoMMyHMKaTHBHBIE: YMEHHE CIYyLIaTh,
yMeHue (popMyInpoBaTh,
apryMeHTHPOBATh U OTCTAaUBaTh CBOE
MHEHHUE
40. | YMHOKEHHE OJJTHOYICHOB. m. 22 YMHOXKEHHE OTHOYIICHOB. PerynaruBHbie: pOpMHUpPOBaHUE LIETEBBIX [TonoxurensHoE
BOSBCI[CHI/IC OJIHOWIECHA B N9469’47 Bo3Benenue oqHOWIEHOB B YCTaHOBOK y‘Ie6HOI\/’I JCATCIIBHOCTH, OTHOILICHUE K

BBICTpanBaHUC NTOCIICAOBATCIbHOCTH
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CTENEHb 3,478 CTETICHb HEO0OXOIMMBIX oTepaluii (aNropuTM YUYEHHIO, YMEHHUE
JIEHCTBUI ) SICHO, TOYHO,
[To3HnaBarenbHbIE: yMEHUE BUICTD TPaMOTHO H3Nararh
aKTyaJIbHOCTh M3y4aeMoro Marepuana npy | ¢BOM MbICIH B
pELIEHNU MaTEMAaTUYECKUX 3a0a4 YCTHOH U
MUCHbMEHHOU peuun
KomMMyHuKaTHBHBIE: yMEHHE paboTaTh B
napax
41. | YMHOXKEHHE OJHOYJICHOB. No421, VMHOXKEHHE OJJHOUJICHOB. PerynsTuBHBIC: KOHTPOJIB B hopMme YMeHus sicHo 1
BO3BeZ[eHI/Ie OJIHOWJIECHA B 474’ 476’ Bo3Benenune oqHOUICHOB B CpaBHCHUA crocoba HeﬁCTBHH " ero TOYHO MU3JIaraTh CBOU
CTemenb 554 CTEreHb pe3yabTaTa 3TAIOHOM C IIEJIbIO MBIC/IH , AKTHBHOCTb
oOHapyXeHHs OTKIIOHEHUN OT JTaJIOHA U
BHECEHHE HEOOXOAUMBIX KOPPEKTUB 1IpH pettieri
MPaKTUYECKUX 3a/1a4
[To3naBaTenbHbIE: yMEHUE
BOCITPOU3BOIUTH 110 MAMSITH aJITCOPUTM JIJIs
peueHus MOCTaBICHHON 3a1a4n
KoMMyHHKaTHBHBIE: CIyIIaTh MapTHEPA,
OTCTauBaTh CBOE MHEHUE
42. | ®ynkuuu y=x2 u y=x3 u Ne4 86, Ctpouts rpaduku GyHKIHHA PerynsaruBHbIC: yIUTHIBATH OPUEHTHUPBHI, OC03HaHHOCTH
X rpaduKu 499, 498 JaHHbIC YYUTENEeM, [P OCBOCHHHI HOBOTO | yyeHWs U TMYHAS
ydaebHoro Matepuarna OTBETCTBEHHOCTH,
[To3HaBaTenbHBIC: YMEHHE TPUBOIUTH CIIOCOOHOCTS K
IPUMEPHI B KAYSCTBE BBIIBUT'aCMBbIX CaMOOILCHKC CBOMX
MPEIIOI0KEHUN JercTBUHI
KoMMmyHUKaTUBHBIE: YMEHUE pa3peliaTh
KOH(JIMKTHI, OTCTAaUBATh CBOIO TOUKY
3peHHs
43. | ®yHkuun y=x2 1 y=x3 " Ne 489, Pemats rpaduuecku PerynsTuBHbIE: OIlCHUBATh COOCTBEHHBIE
MX rpaduKy 490, 491 | ypaBHeHHS YCTEXH B TIOCTPOCHUU TPa(UKOB,
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UCTpaBJICHNE HAWJCHHBIX OIMOOK

[To3HaBaTenbHBIC: YMEHUE CPABHUBATH
pa3IUYHbBIE OOBEKTHI

KoMMyHHKaTHBHBIC: Pa3BUTHE
CIOCOOHOCTH OPraHU30BBIBATH Y4eOHOE
COTPYAHUYECTBO C yUUTEIEM

44. | Koumponvhas paboma Ne4 - Beruncnste crenens uncna, | PerynstuBHbie: opMupoBaHue YMeHue siCHO U
no meme « Cmenens ¢ MIPUMEHEHHUE CBOWCT BHYTPCHHCIO TJIaHA NCUCTBUH, HAYMHATD U | TOYHO M3JIaraTh CBOU
HAMYPATLHBIM CTereHel, yMHOKEHHE 3aKaH4MBATL ACUCTBUA B HYXKHBIH MOMCHT | \jpjcry g
noxkaszamenemy OJIHOJICHOB M BO3BENICHUE | [[o3papaTelbHbIe: BOCIPOM3BOIUTD MUCbMEHHOW peud,
OAHOYJICHOB B CTCIICHb I/IH(I)OpMaI_II/IIO 10 MaMATHU IS PEeIICHUI OTBCTCTBCHHOC
IIOCTaBJICHHOMN 3a7jauu OTHOILIEHUE K
YUEHHUIO
KoMMyHMKaTHBHBIE: yMEHHE
CaMOCTOSITENIbHO BBIIIOJIHATD 3aJJaHUS
I'naBa IV. MHoro4wiensbl
17 yac
45. | MHorousieH u ero Ne735, 3anucbIBaTh MHOTOUJIEH B PerynatuBHBIE: yUUTHIBATH OPUEHTUPBI, Kemanune
CTaHJApTHBIN BUJ 571, CTaHJApPTHOM BUJIE, JIaHHbIE YYUTENeM, IPU OCBOCHUH HOBOTO | MpUOOpeTaTh HOBbIE
573(a), OIIPEACIIATH CTENEHb y4eOHOro MaTepuaia 3HaHUs, YMEHUS,
583 MHOTrO4JIEHA CTPEMJIEHHE K
[lo3HaBaTenbHbIE: YMEHUE CPABHUBATH
IIPEOJOTICHUIO
pa3nyHble OOBEKTHI, CONIOCTABIISATh .
TpyJAHOCTEH
XapaKTePUCTUKH OOBEKTOB
KommyHUKaTHBHBIE: YMEHHE pabOTaTh B
napax
46. | CnoxeHue U BbIUNTAaHUE Ne589, BbINonHATE ClioXkeHue u PerynarusHeie: onpenenser Kenanue
588(s,r), MIOCJIEI0BATEIBHOCTD AEUCTBUM, MOKET npuoOpeTaTs HOBbIE
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MHOTOYJIEHOB 603 BBIYMTAHNE MHOTOUYJIEHOB BHECTH HEOOXO/IMMbIE KOPPEKTUBHI B IJIaH | YMEHHUS,
U B CIIOCOO JEHCTBUS B Cllydae MHULMATHBA IIPU
HE00X0AUMOCTH peleHny 3a1a4
[lo3HaBaTenbHbIE: YMEHUE IPUMEHSATh
ITOPUTM
KoMMyHMKaTHBHBIE: YMEHHE OTCTaUBATh
CBOIO TOYKY 3pEHUs, IIPU ITOM yBaKaThb
qyXKYIO
47. | CnoxeHue U BbIUUTaHUE Ne596, BeInonHaTh cnoxenue u PerynaruBHbIe: yMEHNE IPUMEHSTh [TonoxurenpHoe
MHOT'O4JICHOB 598, 606 | BhIUMTaHHWE MHOTOUYJICHOB QITOPUTM JEUCTBUMN, CLIOCOOEH K OTHOLLIEHUE K
BOJICBOMY YCHJIUIO YUEHHIO, YMEHUE
SCHO, TOYHO,
[lo3naBaTenbHbIE: YMEHUE
IpaMOTHO U3JaraThb
BOCIIPOM3BOAUTH M0 MAMATH aJlTOPUTM CBOM MBICITH B
KOMMYHUKATHBHBIE: yMEHHE YCTHOH 1
B3aUMO/IECTBOBATH, HAXOAUTH O0LIEE NCHMEHHOH peun
peleHue
48. | YMHOXEeHHE OJTHOYJIEHA Ha m. 27 BbInonHATE yMHOXKEHNE PerynsatuBubie popmupoBaHue LIETEBBIX KomMyHukaTuBHas
MHOTOYJIEH Ne617, OJIHOYJIEHA HA MHOTOUJIEH YCTAHOBOK y4eOHOM esITeIbHOCTH, KOMIIETEHTHOCTh B
619, 623, BBICTpaMBaHUE MOCIEA0BATEIBHOCTH 0OIIEHNH U
653 HEOOXOAUMBIX Oneparuil (aIroputm COTPYJHUYECTBE

NeicTBUiN):

Ilo3HaBartenbHBIC: YMCHHC YyCTAaHABJIUBATH
NPpUYIHUHHO-CJICACTBCHHLIC CBA3U B
3aBUCUMOCTH MCIKIY 00BEeKTaMU

KOMMYHI/IKB.TI/IBHLIC . YMCHUC YBaXXAaTb
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TOUKY 3pEHMSI IPYroro

49. | YMHOXEHHE OJTHOYJIEHA Ha Ne BhIMONHATE yMHOXEHHE PerynaruBHble: 0CO3HAET TO, UTO YXKe HaxomuuBocTs npu
MHOTOWICH 628(a), OJIHOWICHA Ha MHOTOYJICH OCBOCHO U 4TO ITOJICIKUT YCBOCHMIO, & pelieHnu 3a1ad4,
632(a,0) TaK)K€ Ka4eCTBO U YPOBEHb YCBOCHHUS BBICTAUBATH
9 b
636(a,0), [To3HaBaTeIbHbIE: YMEHHUE HAXOAUTh apryMeHTalHnI0
642(0), HYXHYI0 HHQOpPMAIHIO U3 maparpada
MIPOESKTHI yueOHHKa
KomMMyHUKaTHBHBIE: YMEHHUE HAXOUTh
o01Iee pereHne 1 paspemarsb KOH(IUKTHI
50. | YMHOXX€eHHE 0/THOUJIEHA Ha Ne BrInonHATe yMHOXKEHHE PerynatusHebIe: onpeneneHue miaHa YMenune
MHOTOWIECH 628(0), OJIHOWICHA Ha MHOI'OYJIEH JEHCTBUN, HABBIKM CAMOKOHTPOJISI KOHTPOJINPOBATh
631(B,r), - IIPOLIECC U pe3yibTaT
O3HaBaTEJIbHbIE: BOCIIPOU3BOIUTH 11O .
636(B,1), p c A yueOHO
namsaTH UHPOpMaIUI0, HE0OX0AUM TSt .
643 (opmao, AHMYIO 24 MaTeMaTu4YeCcKOon
pelieHus
JIEATENBHOCTH
KomMMyHUKaTHBHBIE: YBa)XKaTh aBTOPUTET
YUUTEIS
51. | BoiHecenue obuero Ne656, Pa3noxxenne MHOrOUIEHA PerynstuBHble: onpenenenye OTBeTCTBEHHOE
MHOKHATEIIS 38 CKOOKH 659, 648 | Ha MHOXUTEH (BBIHECEHHE | TIOCIIEIOBATEILHOCTH JIEHCTBHM, OTHOIIIEHUE K

00IIIeEro MHOXKHUTEIA 3a
CKOOKH)

aJIeKBaTHO PEarupyroT Ha TPYAHOCTH, HE
0osTCS cAenaTh OUIMOKY

HO3HaBaTeJ'II)HI)IeI YMeHI/Ie BBIACIIATH
oO11ee 1 pa3IM4IHOE B U3y4aeMBbIX
o0BeKTax

KOMMYHI/IKaTHBHI)IeZ YMCHUE CJIYIIAaTh

YUYE€HHI0, TOTOBHOCTh
yyammxcs K
IIPEOI0JICHUIO
TPYIHOCTEN
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JIPYroro, yBakarb €ro TO4Ky 3peHus

52. | Beinecenue o01iero Ne 667, | PaznoxeHue MHOrousieHa PerynaruBHbie: KOHTPOJIb B hopme AKTHBHOCTb IIPU
MHO>KHUTEJS 32 CKOOKH 669, 672, | Ha MHOXKUTENH (BEIHECCHHUE | CPaBHEHHUS CIIOCO0a JICUCTBUS U €ro pELIECHNH 3a/1a4,
761 00I11er0 MHOXKHTEIS 3a pe3yJsibTata C 3a1aHHbIM 3TaJIOHOM C ¢dopmupoBanue
CKOOKH) LIETTBI0 OOHAPYKEHUST OTKIOHCHH I CIIOCOOHOCTH K
HMOLMOHATBHOMY
[lo3HaBaTenbHbBIC: YMEHUE BBISBISATD
BOCIIPHUSATHIO
0COOEHHOCTH NPH BHIMOJTHEHUH
MaTeMaTHYECKUX
MaTeMaTHYECKUX 3a/1a4 .
paccyxaeHui
KomMMmyHUKaTHBHBIE: YMEHHE PadOTaTh KaKk
B IpyInax, Tak U CaMOCTOSITEIIbHO
53. | BoiHecenue o6uero Ne 662, | PaznoxeHue MHOrousieHa PerynsTuBHble: ymMeHNE BHECTU CoBepleHCTBOBATH
MHOXHTEJS 38 CKOOKH 769, 767, | Ha MHOXUTEH (BBIHECEHHE | HEOOXOAMMBIE IOMOTHEHUS U KOPPEKTUBBI | MUMEIOLUECs 3HaHUS
754 00I11er0 MHOXKHTENS 3a B IUIaH U crioco0 JEHCTBUS B Cilydae U YMEHHUS
CKOOKH) HEe00XO0IMMOCTH, TUTAHUPOBAHUE IIATOB 110
yCTpaHEHUI0 Npo0esioB
ITo3HaBarenbHbIE: yMEHUE PUMEHSATh
QJIITOPUTM JIJIs pEIIEHUs TOCTAaBIEHHOM
3aJauu
KomMMyHUKaTHBHBIE: pa3BUTHE
CIOCOOHOCTH OTCTauBaTh CBOE MHEHHE
54. | Koumponvnas paboma Ne5 - BoInonHATh CioxeHue u PerynarusHsle: popMupoBaHue YMeHue ACHO U

no meme «Mnoeounenui.
IIpoussedenue oOHoueHa
Ha MHO20YIeH»

BBIYMTAHHE MHOTOYJIEHOB,
BBIHOCUTH OOLIIMHA
MHOKHATEIH 38 CKOOKH

BHYTPCHHCTO IIaHA ﬂeﬁCTBHﬁ, Ha4YuWHAaTh U
3aKaHYMBAThL JICUCTBUS B Hy)KHBIfI MOMCHT

[lo3HaBaTenbHbBIE: BOCIIPOU3BEACHHE
nH(pOpMAILIUY JJIS pEIIeHUs TOCTaBICHHOM

TOYHO U3JIaraTb CBOU
MBICJIU B
MUCbMEHHOU peyHu,
OTBETCTBEHHOE
OTHOIIIEHUE K
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3aauu YUEHUIO
KomMMyHUKaTHBHBIE: pa3BUTHE
CIOCOOHOCTH K COTPYJHHUYECTBY C
yUUTEIeM
55. | YMHOX€EHHE MHOTOYJIEHA Ne679, VYMHOAaTh MHOTOYJIEH Ha PerynaruBHbie: cocTaBlieHHE MJIaHA OC03HaHHOCTH
Ha MHOTOYJIEH 681 684, | MHOrOwWIEH JIeCTBUH, MOCTAaHOBKA YUeOHOH 3a/1a4M HA | yYCHUS U JINUHAS
706(a) OCHOBE COOTHECEHUS TOT0, YTO YXKe OTBETCTBEHHOCTb,
U3BECTHO U OCBOEHO, U TO, YTO elIE He CIOCOOHOCTh K
U3BECTHO CaMOOLIEHKE CBOUX
IEeUCTBUA
[lo3HaBarenbHbIE: YMEHUS IPUMEHSTh
QJIITOPUTM JJIS pEIIEHUs TOCTABIEHHOM
3aauu
KoMMyHUKaTHBHBIE: pa3BUTHE TPAMOTHOM
MaTeMaTHUYeCKOM peuu Mpyu OTBETE Ha
BOIIPOC
56. | YMHOX€HHE MHOTOUJIEHA Ne686, YMHOXaTh MHOTOUJIEH Ha Perynarusnsle: popmupoBanue neneBsix | [lomoxurensHoe
Ha MHOTOYJIEH 689, MHOTO4JIEH YCTAHOBOK y4eOHOM esITeIbHOCTH, OTHOIIICHHE K
698(a,0), BBICTPanBaHUE MOCIEI0BATEILHOCTH YUEHHIO, YMEHUE
705 HEO0OXOIMMBIX orepaluil (anropuTM SICHO, TOYHO,

NeCcTBHI)

[To3HaBartenbHbIE: pa3BUTHE CIOCOOHOCTH
BHUJIETh MATEMATHYECKYIO 3aJ1a4y B IPYTUX
JUCHUTIIIMHAX

KomMMyHUKaTHBHBIE: YMEHHE pabOTaTh B
napax

rpaMOTHO M3JIarathb
CBOU MBICIU B
YCTHOU H
MMHUCbMEHHOW peun
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57. | YMHOXXEHHEe MHOTOUJIEHA Ne690(6) | YMHOXKATh MHOTOUICH Ha PerynstuBHbIE: OCO3HaAHUE TOTO, YTO CriocoOHOCTh K
Ha MHOTOYJIECH , MHOT'OUJICH OCBOEHO U YTO MOJJIEKUT YCBOEHHUIO, CaMOOLIEHKE CBOMX
698(B,1), yMEHHUE BHECTH HEOOXOIUMBIE JIEHCTBHM, KETaHUE
703, 786 JIOTIOJTHEHUS U KOPPEKTUBBI B TJIaH COBEPIIECHCTBOBATH
JEUCTBUI MOJTy4YCHHbIC YMEHUS
[To3naBartenbHble: GOpMUPOBAHUE
MaTeMaTHYeCKON KOMIETEHIIUN
KoMMyHMKaTHBHBIE: YyMEHHE
COTPYIHUYATH C YUUTEIEM
58. | Paznoxkenne MHOTOUIEHA Ne710, Pa3noxxenue MHOrOUJIEHA PerynsTuBHbIe: TUIaHUPOBAHUE, [Tonumats cMbICT
Ha MHOXHUTENIU CIIOCOO0M 712, Ha MHOXUTENHU (cocod KOHTPOJHPOBAHUE U BBHITIOTHEHUE MOCTaBICHHOM
TPYIIUPOBKU 720(a) TPYIIUPOBKH) JeicTBHi O 00pasily, BiaieHue 3a/1a4u,
HaBbIKAMHU CAaMOKOHTPOJIS HAXOYUBOCTH,
aKTUBHOCTb MPU
[To3HnaBaTenbHbIE: yMEHHE TOHUMATh U
pelieHuu 3aaa4y
HCIOJIb30BaTh MaTeMAaTUYECKUE CIIOCOObI
KoMMyHHKaTHBHBIE: YMEHHE
COTPYIHUYATH C OJTHOKIACCHUKAMHU
59. | PaznoxkeHue MHOTOUJIEHA Ne 714, Pa3noxxeHne MHOTOUJIEHA Perynstusnsie: popmupoBanue neneBsix | [lomoxkutenbHoe
Ha MHOXKHUTEIIN CIIOCOO0OM 717 Ha MHOXUTENHU (crocod YCTaHOBOK y4eOHOM JAesITeTbHOCTH, OTHOILLIEHUE K

IPYNIHAPOBKH

IPYNIUPOBKU)

BBICTPanBaHUE MOCIEI0BATEIbHOCTH
HEOOXOAMMBIX Oneparuil (aIroputm
NeNCcTBHI)

Ilo3HaBarTeabHBIC: YMCHHUC NPUMCHATL U
Hp606pa30BBIBaTL 3HAKOCUMBOJIHNYCCKHEC
BCJIIMYHUHBI

KOMMYHI/IKaTI/IBHLICI YMCHUC pa6OTaTB B

YUEHUI0, JTUYHAs
OTBETCTBEHHOCTb 32
pe3ynbTar
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OOJBIINX TPyNIax

60. | Pa3noxxeHne MHOrousIeHa Ne720(6) | PaznoxeHnne MHOTOYJICHA PerynsatuBHsle: onpeneneHue AKTHBHOCTb IIPU
Ha MHOYHTEIN CIIOCOO0M , 713, Ha MHOXKHUTENH (CI0co0 MOCJIEI0BATENBHOCTH JEUCTBUM, perieHnun
TPYIIUPOBKH 716 rpynmnupoBku). Pemenue aJICKBaTHO PEarupyroT Ha TPYJHOCTH, HE MaTeMaTHYECKHUX

TEKCTOBBIX 3a7a4 C 0osTCs cenaTh OMMOKY 3a/1a4, y4acTue B
TTOMOIIIbIO YPaBHCHUI CO3HJATEIHLHOM

[To3naBaTenbHbIEC: yMEHUE MPUMEHSTH U

mporiecce

peoOpa3oBbIBATh 3HAKOCHMBOJIUYECKUE

BEJIMYUHBI

KommyHuKaTHBHBIE: yMEHUE

pacnipefensaTh GQYHKIUU U POIU

Y4aCTHUKOB

61. | Konmponvuas paboma Neb - YMHOKaTh MHOT'OYJIEH HA Perynstusnsie: popmupoBaHue JInunas
no meme «lIpouszsedenue MHOT'OUJICH, Pa3JIOKCHUE BHYTPEHHETO IJIaHa JIWCTBUN, HAUMHATH U | OTBETCTBEHHOCTH 32
MHO20UTIEHOB» MHOTO4YJIEHa HA MHOKUTEIH | 3aKaHUMBAThH JACHCTBUS B HY>)KHBII MOMEHT | pe3yJIbTar,

CHoCcOO0M TPYNIUPOBKU CO3HAaBaTb CBOU

[To3HnaBaTenbHbBIE: yMEHUE TpyzHOCTH
BOCTIPOM3BOANTH UH(DOPMAILIHIO,
HEO0OXOIMMYIO JUISl pEIICHHS
IMOCTABJICHHOH 3a1aun
KoMMyHHKaTHBHBIE: YMEHHE
COTPYIHUYATH C OJHOKJIACCHUKAMU

I'nmaBaV. ®opmyJibl

COKPAIIEHHOT O

yMHoOkeHus 19 yac

62. | Bo3Benenue B KBajipaT Ne800, Jloka3pIBaTh PerynsatuBHbIE: COCTaBIIEHUE TIJIaHA OTBETCTBEHHOE
CYMMBI U Pa3HOCTHU JBYX 804, 807, | cipaBenTMBOCTb (hopmyI NENCTBHI, CTOCOOHOCTH K BOJICBOMY OTHOILICHUE K

YUC€HUIO, TOTOBHOCTDH
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BBIPaXCHUI 831 COKpALIIEHHOI'0 YMHOXEHUS | YCUJIMIO B IIPEOJOJICHUH IIPETSITCTBUM U CIIOCOOHOCTD
yyamxcs K
[lo3HaBaTenbHbIE: Pa3BUTHE YMEHUS
CaMOpa3BUTHUIO
MIPaBUWJIBHOTO IPOYTEHUS U IPUMEHEHUS
hopmyx
KommyHukaTuBHBIE: paboTa B mapax
63. | Bo3BeneHue B kBagpar Ne809, [TpumensaTs Gpopmynsl Perynarusnsie: popmupoBanue neneBsix | [lomoxurensHoe
CYMMBI U Pa3HOCTH JBYX 813, 816, | cokpalieHHOr0o YMHOXEHHUSI | YCTAaHOBOK Y4€OHOM AESTEIIbHOCTH, OTHOILIEHUE K
BBIPAXKEHUI 818(a,0) | B mpeoOpa30BaHUAX IENBIX | BRICTPAMBAHUE ITOCIIECIOBATEIILHOCTH YYEHUIO, YMEHUE
BBIPAKEHUI B MHOTOWIEHBI | HEOOXOJUMBIX ONepalnuil (aJIropuTM SICHO, TOYHO,
JIEHCTBUI ) rpaMOTHO M3JIaraTh
CBOM MBICIIU B
[lo3HaBaTenbHbIE: yMEHNE IOHUMATh U .
YCTHOU U
UCTIOJIB30BaTh MaTeMaTudeckue (hopMyJIbl .
MUCbMEHHOU pedyn
KoMMyHMKaTHBHBIE: HHIUBUAYAIbHAS
paboTa, COTPYAHUYECTBO C YUUTEIEM
64. | Paznoxenue Ha Ne Pasnoxxenne MHOrouneHOB | PerynsTuBHBIE: COCTaBIEHUE IJIaHa ITonnMate cMbICH
MHOKHATEJIH C TIOMOILBIO 818(B,r), | Ha MHOXKHUTENH C TIOMOIIBIO | IEUCTBUH (aJITOPUTMA), OLICHUBAHUE MOCTaBJICHHOMN
dbopMyn KBaJpaTa CyMMbI 820, 822, | hopmyn coKpalieHHOro COOCTBEHHBIX YCIIEXOB B BHIIIOJHEHUU 3a/1a4y,
Y KBaJIpaTa pa3HOCTH 649 YMHOXEHUS IPAKTUYECKUX 3a0aHUN HaXOJ4YHUBOCTD,
aKTUBHOCTb IIPHU
[To3HaBaTenbHbIE: YMEHUE PABUIBLHO
pEelIeHNN 3a1a4
(MaTeMaTUYECKUM S3BIKOM) YUTATh
BBIPAKEHUS
KoMMyHHKaTHBHBIE: YMEHHE OTCTauBAaTh
CBOIO TOYKY 3PEHHUS, yBaXKaTh APYTYIO
65. | Paznoxenue Ha Ne835, Pasnoxxenne MHOrouwlneHoB | PerynsaTuBHBIE: onpeesieHne [Tonnmanue
MHOYKHTEJIN C IIOMOILBIO 838, Ha MHO>KHTENH C TIOMOIIBI0 | TTOCIIEA0BATEIbHOCTH JE€HCTBUM, CYIITHOCTH
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dopmyI KBagpaTa CyMMbI 977(r,n), | Gopmyn cokparmeHHOrO aIeKBaTHO PearupyroT Ha TPYIHOCTH, HE YCBOEHHH,
Y KBaJipaTa pa3HOCTH 882 YMHOKECHUS 00sTCsI cleNaTh OMNOKY aJIcCKBaTHOE
CaMOBOCIIpUATHE
[lo3HaBaTenbHbIE: YMEHUE IPUMEHSATh
dhopMyItbl 1715 peoOpa3zoBaHus
BBIPAKEHU
KoMmMmyHHKaTUBHBIE: pa3penicHue
KOH(JIMKTOB Ha OCHOBE COTJIACOBAHUS
HO3ULINN
66. | Paznoxxenue Ha No843, Paznoxenue MHOTOUIEHOB | PerynsiTuBHbBIE: OLICHMBATH COOCTBEHHBIC OTBETCTBEHHOE
MHOXHTEJH C IOMOILBIO 845, Ha MHOXKUTEJIU C TOMOIIBIO | pe3yJbTaThl IPU BHINOJIHEHUH 3aJaHHH, OTHOILIECHHE K
dopMyn KBaJpara CyMMbI 851(0), (hopMys1 COKPALLIEHHOTO IUTAHUPOBATh LIAru 1 yCTPAHEHUIO YU€HHIO0, TOTOBHOCTb
Y KBaJipaTa pa3HOCTH 853,789 | ymMHOXEHUS mpo0esoB y4auuxcs K
IIPEOI0JICHUIO
[To3HaBarenbHbIe: yMEHUE IPUMEHATh .
TpyJAHOCTEH
(hopMyIibl (3HAKOCUMBOJIUYECKHE
BEJTUYUHBI)
KommyHUKaTHBHBIE: YMEHHE pabOTaTh B
napax
67. | YMHOXEHHE Pa3HOCTU Ne855, Jloka3arenbCcTBO PerynarusHbIe: IIIaHUPOBAHUE, Oco3HaHHOCTB
JIBYX BBIPQXCHHUM Ha UX 861, CIPaBEATIMBOCTh POPMYJIBI | KOHTPOJIUPOBAHUE U BHITIOJTHEHUE YUYEHUS U JINYHas
CyMMY 881(a,0,B | pa3HOCTH KBa/IpaToB JeiicTBUi 1Mo 00paslly, BlIaJeHue OTBETCTBEHHOCTb,
), 864 HaBBIKAMHU CaMOKOHTPOJIS CIIOCOOHOCTH K

Ilo3HaBarteabHBIC: YMCHHEC MTOJIb30BATHCA
(bOpMyJIaMI/I COKpAaICHHOI'O YMHOKCHUA

KOMMYHI/IKaTI/IBHLICI CaMOCTOATCIIbHAA
ACATCIIbHOCTD, COTPYAHUYCCTBO C

CaMOOIIEHKE CBOUX
IEeUCTBUI
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YUUTENEM

68. | YMHOX€eHHE pa3HOCTU Ne871, [Tpumenenue popmymna PerynsTuBHbIe: cOCTaBlIeHUE TUIaHA AKTHBHOCTb IIPU
JIBYX BBIpQXKCHUH Ha UX 881(xm), Pa3HOCTH KBaJpaTOB NEICTBUI, aHaIU3 OLIMOOK U UX pelIeHuy 3a1ad4,
CyMMy 875, 877 KOpPEKILIH aJIeKBaTHasl OLIEHKa

Apyrux
[lo3HaBaTenbHbIE: YMEHUE NI0JB30BATHCS
3HAKOCHMBOJIMYECKUMHU BETUYUHAMU
KomMmyHUKaTHBHBIE: YMEHHE pabOTaTh B
rpymnmnax

69. | Pasnoxenue pazHoctu Ne88S5, Paznoxenne MHOTOWIEHOB | PerynstuBHBIE: KOHTPOJIb B (hopMme [TonoxxurenpHoe

KBaJPaTOB Ha MHOXKUTEIIH 888, 904 | Ha MHOXKHTENIN C IIOMOIIBIO | CPABHEHUS CIIOCO0a NEHCTBUS U €T0 OTHOILIEHHUE K
(hopMyIT COKPALIEHHOTO pe3yJsibTara C 3a1aHHbIM 3TaJIOHOM C YUEHHUI0, YMEHHE
YMHOXXEHUS 1eJIbI0 OOHAPYKEHUS OTKIIOHEHUH SCHO, TOYHO,
IpaMOTHO U3JaraThb
[lo3HaBarenbHbIE: yMEHNE NOJB30BATHCS
CBOU MBICIIU B
3HAKOCHMBOJIMYECKUMHU BETUYUHAMU .
YCTHOM U
KOMMyHHKATHBHBIE: yMEHHE CIYLIAThH TIHCEMCHHOUN pein
JPYyroro
70. | Pa3noxenue pazHoctu Ne893, Pa3noxxenne MHOrouseHOB | PerynsTuBHbBIE: aIeKBaTHO BOCIIPUHUMATh | AKTUBHOCTb IIPU
KBaJpaTOB Ha MHOXKHUTEIIH 896, Ha MHOKUTEJIN C TIOMOIIBIO | yKa3aHUs HA OUIMOKH U UCIPABIATH pelIeHny 3a1a4,
973(a,0,e | popMys cokpalieHHOTO HaliJIeHHbIE OIMOKH, TIJITAHUPOBATH IIIarx dbopmupoBaHue
), 969 YMHOXEHHUS M0 YCTPaHEHUIO MPOOEIoB CIOCOOHOCTH K
HMOLMOHATBHOMY
[To3HnaBarenbHbIE: yMEHUE PABUIBLHO
BOCTIPHUSTHIO
YUTaTh MATEMATHICCKHE BHIPAKECHUS
MaTeMaTHYECKUX
KOMMYHHUKATHBHBIE: yMEHHE YBAXKATh paccyxacHnn

TOYKY 3pPEHUS APYTrOro, OTCTAauBaHUE
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CBOEH ITO3ULINHU

71. | Pa3noxenue Ha Ne906, Pa3noxxenne MHOrouseHOB | PerynsTuBHbBIE: INTAHUPOBAHUE, Ymenue
MHOKUTEJIM CYMMBI U 908, 910, | Ha MHOXHUTEIH C IOMOIIBIO | KOHTPOJIUPOBAHUE U BBHIMOJIHEHUE KOHTPOJIMPOBATH
pa3HOCTH KyOOB 917(a) (hopMyIT COKPAIIICHHOTO JeiicTBUH 10 00pasily, BiIaJeHUE nporecc 1 pe3yabTar

YMHOXKEHUS HaBBIKAMU CAMOKOHTPOJIS yueOHOI

MaTeMaTU4eCKOn

[To3HaBarenbHbIE: YMEHUE TIOHUMATH U
JIeSITEIIbHOCTH

WCIIOJIH30BATh MATEMAaTHYECKUE CPECTBA

(dbopmyzsr)

KomMMyHUKaTHBHBIE: YMEHHE OTBEYATH Y

JIOCKH, TPaMOTHOM, MAaTEMaTUYECKOMN

peubio

72. | Pa3noxeHnue Ha Ne9O14, Pa3noxxenne MHOrouseHoB | PerynstuBHbBIE: OLIEHUBATh COOCTBEHHbBIE OTBeTCTBEHHOE
MHO>KUTEIH CYMMBI U 986(B,r), | Ha MHOKUTEH C IOMOIIBIO | PE3yAbTaThl IPH BBHITIOTHEHUH 3aJaHUI, OTHOIIICHHUE K
pa3sHOCTH KyOOB 987(6,8), | popmMyi cokparieHHOro IUTAHUPOBATh 1IAru 1 YCTPAHEHUIO YUEHHUI0, TOHUMaHHE

917(6) YMHOXEHUS po6esoB CYLIHOCTH yCBOEHUS
Ilo3HaBarenbHbIE: yMEHUE TOHUMATh
(hOopMyIBI U UX TIPUMEHEHUE
KomMMyHUKaTHBHBIE: YMEHHE YBaXKaTh
JUYHOCTH JIPYTOT0 ydallerocs
73. | Konmponvnas paboma Ne7 - [Ipumenenue popmyn PerynsruBnubie: hopmupoBaHue YMeHue CHO U

no meme « Dopmynvi
COKPAUeHHO20
VMHOMCEHUS)

COKpaH_IéHHOFO YMHOXKXCHUA,
JId Pa3JIOKCHUA
MHOT'O4JICHOB Ha
MHOXKHUTCIIA

BHYTPCHHCTO IIaHA ﬂeﬁCTBHﬁ, Ha4yuHaTh U
3aKaHYMBAThL JICUCTBUS B Hy)KHBIfI MOMCHT

[To3naBaTenbHBIE: YMEHUE
BOCIIPOU3BOJUTH HH(POPMALIUIO ISt

TOYHO HU3J1aratb CBOU
MBICJIM B
MMMChbMEHHOM peuu,
OTBCTCTBCHHOC
OTHOIIICHHEC K
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pelIeHNs TOCTABJIEHHOM 3a1auu YYEHHUIO
KomMMmyHUKaTHBHBIE: YMEHHE PabOTaTh
CaMOCTOSITENIbHO, COOII0aTh TUCHUIUINHY
B KJ1acce
74. | [Ipeobpa3oBanue 1EN0r0 Ne924, [IpeobOpaszoBanue PerynsTuBHbIe: IUIaHUPOBAHUE, CdhopmupoBanHas
BBIPAXKEHUSI B MHOTOWICH 928, 929, | BeIpaxkeHUsI B MHOTOUJICH KOHTPOJIMPOBAHUE U BBIIIOJIHEHUE ydeOHasi MOTHUBAIIHS.
932 JENUCTBUI 10 00pasily, BlIaJICHHE Hasrikn
HaBbIKAMHU CAMOKOHTPOJIS KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHS
[lo3HaBaTenbHbIE: Pa3BUTHE YMEHUS
MOHMMATh MaTEMaTHYECKHUE CIIOCOOBI
npeoOpa3oBaHU
KoMMyHMKaTUBHBIE: COTPYAHUYECTBO C
YUUTENIEeM U yJalluMHUCS Kiacca
75. | [IpumeHeHue pa3aMuHbIX Ne936, Pasnoxxenne MHOrousI€HA PerynaruBHbie: KOHTPOJIb B hopme AJiexBaTHas OIIEHKA
CHOCO0OB IS PA3TI0KEHUS 938, 956, | Ha MHOXUTENH CpaBHEHHMs criocoba AeUCTBUS U €ro JIpYrux.
MHOTOYJIEHA Ha 903 Pa3IMYHBIMH CIIOCOOaMU pe3yJbTaTa ¢ 3aJaHHBIM 3TaJIOHOM C dopmupoBaHue
MHOKUTENH 1eJIbI0 OOHAPYKEHUS OTKIIOHEHUH KOMMYHHMKaTUBHOU
KOMIIETEHTHOCTH B
[lo3HaBaTenbHbBIE: YMEHUE IPUHUMATD
. oOIIeHn: 1
pelIeHne B YCIOBUSAX N30BITOUYHON COTpYIHMUECTRE
UHpOpMaLIUU
KommyHukaTHBHBIE: paboTa B mapax
76. | llpumeHeHUE pa3TMIHBIX No941, [IpeobpazoBanue PerynsiTuBHBIE: COCTABIICHUE TIJIaHA [ToHnmaTh cMbICT
CIOCO0OB ISl PA3TIOKEHHS 945, 947, | BolpaXeHUH NpU PEIICHUN | IEHCTBHI, CIOCOOHOCTH K BOJIEBOMY IIOCTaBJIEHHOU
MHOTOYJIEHA Ha 950 yYpaBHEHUN YCHUJIMIO B IIPEOOJIEHUH NIPENSATCTBUM 3aJa4H,
MHOKUTENH HaXOJ4YUBOCTD,

AKTUBHOCTD IIPpU
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pelieHuu 3aaa4y

77. | [lpumenenue Ne823, JlokasarenbcTBO TOXKAECTB | PerymnstuBHbIe: 0OHAPYKUTH U Oco3HaBaTb cBOU
peoOpa3oBaHUM TENTBIX 870, B 3aJla4ax Ha JICJTMMOCTh, B | C)OPMYIIMPOBATh YYEOHYIO MPoOIeMy, TPYIHOCTH U
BBIPAKCHUI 902(B,r) | BHIYMCIEHUU 3HAUECHUI COCTaBHTD IUIaH BBITOJHEHHUS PaOOTHI CTPEMUTBCS K UX

HEKOTOPBIX BBIPAKEHUI (anmropuT™ IeicTBUiN) MIPEOOICHHIO,
MOJIOKUTEIBHOE
[lo3HaBarenbHbIE: YMEHUE BBIACTATD
OTHOIIIEHHUE K
oO1iee ¥ YacTHOE MPHU PEUICHUH 3a/1a4 VUCHHIO
KomMMyHUKaTHBHBIE: pa3BUTHE
CIOCOOHOCTH OPraHU30BHIBATh yueOHOE
COTPYIHUYECTBO C KJIACCOM

78. | [Ipumenenue Ne JlokazaTenbcTBO TOXAECTB | PerynstuBHble: anekBaTHOE pearupoBanue | Oco3HaHue
npeoOpa30BaHMM HIEITbIX 1017(B,r) | B 3aga4ax Ha ACIUMOCTb Ha OIMUOKH, KOPPEKIIHS OITHOOK OOIIETTPUHATHIX
BBIPOKCHHM 998(6) MOpPaJIbHO-

[To3HaBarenbHbIE: yMEHHE BBITIOIHATh

ATUYECKHUX HOPM.
y4eOHbIE 3a7]a4H, HE UMEIOIINE HuTepec u
OJTHO3HAYHOTI'0 CII0C00a pelIeHus YRAKEHHE K APYTHM
KomMMmyHUKaTHBHBIE: YMEHHE
COTPYAHUYATH C KIIACCOM

79. | llpumeHenue No [IpeobpazoBanue PerynsatuBHbIE: OCO3HAET TO, UTO YXKE CamoorieHka cBOUX
peoOpa3oBaHUi LENbIX 1016(B,r) | BeIpaskeHUH, Npu OCBOCHO M YTO ITOJICIKUT YyCBOCHMIO, a JIEHCTBHI.
BBIPAKEHUIH 1015(a,0, | moka3aTenbcTBe ToXkAecTB | [AKKC KQ9C€CTBO M YPOBCHD YCBOCHMA CoBEpILEHCTBOBATh

B) [To3HaBaTebHBIC: YMEHHE BBIMOIHSTH HOJTyYCHHBIC SHAHUS

yueOHbIe 3a]]aui, HE UMEIOIINe
OJTHO3HA4YHOTI'0 CIIOC00a pelIeHus

KoMMyHHKaTHUBHBIE: yMEHUE OTCTaUBAaTh
CBOIO TOYKY 3pEHUS

U YMCHU
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80.

Koumponvnas paboma Ne§
no meme
«IIpeobpazosanue yenvix
BbIPANHCEHULY

[IpeobOpazoBanue
BBIPOKCHUHN pa3InIHBIMU
crioco6amu (hopMyJIsl
COKpAIIIEHHOT'O YMHOKEHUS

u JIp)

Perynarusnsie: popmMupoBaHue
BHYTPEHHETO IIJIaHa ACUCTBUM, HAUUHATD U
3aKaH4YMBATh JCHCTBUS B HY)KHBI MOMEHT

[To3naBaTenbHbIE: YMEHUE
BOCIIPOM3BOANTE UH(POPMALIHIO,
HEOO0XOAUMYIO [l PELIeHUs 3aJauu

YMeHue ICHO U
TOYHO M3JIaraTh CBOU
MBICITU B
MUCHbMEHHOU peyH,
OTBETCTBEHHOE
OTHOIIICHUE K

YUEHHUIO
KomMmyHUKaTHBHBIE: YMEHHE PabOTaTh
CaMOCTOSITENILHO
I'naBa VI. Cucremsl
JINHEHHBbIX YPABHEHHUI
16 gac
81. | JIuneiiHble ypaBHEHUS C Nel028, | Onpenensth, ABIS€TCS U PerynsatuBHBIE: yUUTHIBATH OPUEHTHUPBHI, Kputnunocts
JBYMs IIEpEMEHHBIMU 1038, rapa 4ucell pelieHueM JIAaHHbIE YYUTEJIeM, IPU OCBOGHUH HOBOTO | MBIIIJICHHS, yMEHUE
1031, JTAHHOTO YPaBHEHHS C yueOHOro MaTepuana pacno3HaTh
1034 JBYMSI IEPEMEHHBIMHU. JIOTUYECKH
) [To3HaBaTenbHbIE: yCTaHABINBATh
Haxoauts mytém nepedopa HEKOPPEKTHBIE
o MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX
LeJble pEelIeHUs] TUHEIHOTO p 0-CJIC/ICTBEHHDIC CBASH MEAULY BBICKa3bIBaHUS
00BbEeKTaMU
YpaBHEHHUSI C ABYMsI
ICPEMCHHBIMH KoMMyHHKaTHBHBIE: YMEHHE
COTPYJHHUYATH C OJTHOKIACCHUKAMHU
82. | I'pacduk nuHelHOTO Nel046, | Ctpouts rpadux PerynaruBHsble: olleHUBaHHE COOCTBEHHBIX | OCO3HAaHHOCTh
YPaBHEHHUS C ABYMs 1049, JIMHENHOTO YpaBHEHUS C YCIIEXOB B MIOCTPOECHUU TPa(UKOB, YUYEHUS U JINYHas
NIEPEMEHHBIMU 1054(0), | nByms mepeMeHHBIMU IJIAHUPOBAHUE 1IAr0B MO0 YCTPAHEHUIO OTBETCTBEHHOCTb,
1039 po0OesoB CIOCOOHOCTH K

[To3HnaBaTenbHBIE: Pa3BUTHE KOMITETEHITUI
B obOmactu KT

CaMOOIIEHKE CBOUX
HEeUCTBUH
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KommyHUKaTHBHBIE: yMEHHE pabOTaTh B

rpynmnax
83. | I'pacduk nuHelHOTO Ne Crpouts rpaduk PerynaruBHbIC: HABBIKA CAMOKOHTPOJIA, AniexBaTHOE
YpaBHEHUS C ABYMS 1141(a), | nuHENHHOrO ypaBHEHUS C CIOCOOHOCTH K BOJIEBBIM YCHIIUSIM CaMOBOCIIPHSTHE.
MepEMEHHBIMU 1151, JIBYMsI IEPEMEHHBIMU AniexkBaTHAas OIlEHKA
[lo3HaBaTenbHbIE: yMEHNUE IOHUMATh U
1148 JIIPYTHUX
HCII0JIb30BAaTh MaTEMaTUYECKUE CPEICTBA
(rpadukm) A1 UIUTFOCTPAITMH
MaTeMaTH4eCcKOM 3a1aun
KoMMyHMKaTHBHBIE: YMEHHE COYyLIATh
Jpyroro, Ipu OTBETE y TOCKH U C MeCTa
84. | CucreMbl TUHENHBIX Nel063, | Pematp rpaduueckum Perynarusneie: anekBaTHoe pearupoBanue | JKemanue
YpaBHEHMH € IByMs 1058 CIOCOOOM CHCTEMBI Ha TPYJHOCTH, HE 0OSTCA clienarh OMMOKY | mproOpeTaTh HOBbIE
HepEeMEHHbIMU JMHEWHBIX YpaBHEHHH € 3HaHUS U YMEHUS,
[lo3HaBaTenbHbIE: YMEHUE YCTAaHABIMBATD
JBYMs IEpEMEHHBIMU COBEpPILEHCTBOBATh
MIPUYMHO-CJIEICTBEHHBIE CBSI3U MEXY
HMEIOIIUECS.
00BbEeKTaMU
KoMMyHMKaTHBHBIE: COBMECTHAS
JeSITENIbHOCTD C YUUTENEM U
OJITHOKJIaCCHUKaMH
85. | CucreMbl TUHEMHBIX Nel061, | Pematp rpaduueckum PerynstuBHbie: KOHTpOJIb B hopme CdopmupoBaHHast
YPaBHEHHUH C IBYMs 1067(a) | ctocoboM crucCTeEMbI CpaBHEHMs crioco0a IeHCTBUS U ero yueOHasi MOTUBALIMSL.
NIEPEMEHHBIMU JIMHENHBIX YPaBHEHUH C pe3yJbTaTa ¢ 3aJaHHBIM 3TaJIOHOM C Oco3HaHHOCTB
JBYMsI IEPEMEHHBIMU LEJIbI0 OOHAPYKEHUS OTKIOHEHUH y4eHus

[lo3HaBaTenbHbBIE: yMEHNE aHAIU3UPOBATH
MOJTyYEHHYI0 MH(OpMAIIIO

KomMMyHMKaTHBHBIE: yMEHHE paboTaTh
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CaMOCTOATENIBHO U B IPyIIIax

86. | Croco0 moacTaHOBKH Ne [TpumenHsTH CrIOCOO PerynstuBHble: onpeaeneHue miaHa YMeHue sICHO U
1070(a,B | MOACTAaHOBKHM IIPH PELIEHUU | JEHCTBUI, HABBIKM CAMOKOHTPOJIS TOYHO M3JIaraTb CBOU
)1072(a, | cucTem JIMHEUHBIX MBICJIU B
B) ypaABHEHNH ¢ (EYMA [lo3HaBarenbHbIE: pa3BUTHE YMEHUS IHCEMEHHOH pedH,
1074(6) | mepeMeHHBIMU BRICTPAUBATE AJITOPUTM pCILICHHA OTBETCTBEHHOE
KoMMyHHKaTHBHBIE: yMEHHE OTBeuarp y | OTHOLICHHC K
JIOCKHU U C MecTa, OTCTauBaTh CBOIO Touky | Y'1CHHIO
TpeHust
87. | Cnoco0 moacTaHOBKH Ne [TpumensTh criocod Perynarusneie: popmupoBanue neneBsix | [lomoxurensHoe
1076(6), | MOACTAaHOBKH IPHU PEUIEHUH | YCTAHOBOK y4€OHOMU JESITENbHOCTH, OTHOILIEHUE K
1078(a,6 | cucTem TMHEWHBIX BBICTPAMBAHUE NIOCIIEIOBATEIbHOCTH YYEHHIO, YMEHUE
) YPaBHEHMH C IBYMsI HEOO0XOAMMBIX Oneparuil (aIroput™ SCHO, TOYHO,
NIePEMEHHBIMU NecTBUIN) IpaMOTHO U3JaraThb
CBOU MBICIIU B
[lo3naBaTenbHbIE: YMEHUE .
YCTHOM U
BOCIIPOM3BOANTH MO MAMATH aJlTOPUTM HCEMEHHOM peun
peleHus
KomMMyHUKaTHBHBIE: YMEHHE
OpraHU30BBIBATh YUeOHOE
COTPY/ZAHUYECTBO
88. | Cnoco0 nmoacTaHOBKH Ne [TpumensTH CrIOCOO PerynatuBHble: aIeKBaTHO BOCIIPUHUMATh | AKTUBHOCTb IPH
1079(06,r | MOACTAaHOBKM MPU PELICHUH | YKa3aHUS Ha OIIMOKHU U UCTIPABIAThH peleHnt 3a1ad,
) 1080(6) | cuctem TMHEWHBIX HaiiieHHbIe ONIMOKH, OIIEHUBAThH ¢dbopmupoBanue

YpaBHEHMH C IBYMsI
MIepeMEHHBIMU

COOCTBEHHBIE yCIeXU B y4eOHOU
JeSITeIbHOCTH

Ilo3HaBarteabHBIC: Pa3BUTUC YMCHUA

CIIOCOOHOCTH K
HMOITHOHATIBHOMY
BOCIIPUSTUIO
MATECMATHUYCCKUX
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MIPUMEHSITh alTOPUTM pelieHui
KoMMyHHKaTHBHBIC: YMEHHE paboOTaTh B
napax
89. | Coco0 crnoxxeHus Ne [TpumensTH criocod PerynsatuBHsle: onpeneneHue OTBeTCTBEHHOE
1083(a,0 | cmokeHUs IpH PEIICHUN MOCJIeI0BATEILHOCTH JICUCTBUH, OTHOIIEHUE K
) CUCTEM JIMHEHHBIX aJICKBaTHO PEarupyroT Ha TPYJHOCTH, HE YYEHHIO, TOTOBHOCTh
1085(a,0 | ypaBHEHHIA ¢ IByMS 0osTCs cenaTh OMMUOKY yYaIuxcs K
) 1089 IIEpEMEHHBIMU MPEO0JICHUIO
[To3naBaTenbHBIE: YMEHUE COMOCTABIISITH .
3 TpyIQHOCTEH
METOJIBI PEIICHUHN
KoMMyHHWKATHBHBIC: pa3BUTHE YMCHHUS
OTBEYATh Y JOCKHU
90. | Crioco0 croxxeHus Ne [TpumensTh criocod Perynarusnsie: popmupoBanue neneBsix | [lonumanue
1083(B,r) | cloKeHUS TP peLICHUN YCTaHOBOK y4€OHOU NeITeTbHOCTH, CYIIIHOCTH
1085(B,r) | cucTeM JIMHEMHBIX BBICTPAaWBaHUE MOCIEA0BATEIIBHOCTH YCBOCHMUS,
ypaBHEHUU C IBYMs HEOOXOUMBIX OTepalnii (AIropuT™M aJieKBaTHas
MIepEeMEHHBIMU NeNCTBHI) CaMOOIICHKa
[To3naBaTenbpHBIC: YMEHUE YCTAaHABINBATH
MPUYUHHO-CJIEICTBEHHBIE CBSA3H, JIENaTh
BBIBO/IBI
KoMMyHHKATHBHBIC: YMCHHE
pacnipeaensaTh QYHKIUU U POIU
Y4aCTHUKOB
91. | Cnocob crnoxeHus No [TpumensTh criocod PerynsTuBHbIC: a]eKBaTHO BOCIIPUHUMATh | AJIEKBaTHOE
1097(a,0 | cmoxeHus IpU pelIeHUn yKa3aHUs Ha OIIUOKHU U UCTIPABIISTH CaMOBOCIIPHSITHE,
) 1094 CHUCTEM JIMHEHHBIX HalileHHbIE OIIMOKHU, OIIEHUBATh IEUCTBUS

YpaBHEHMH C IBYMs

COOCTBEHHBIE yCIeXU B y4eOHOU
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[IEpEMEHHBIMU JESTEIbHOCTH CaMOONPEEIICHHUS
[lo3HaBaTenbHbIE: BBINONHITH YUeOHBIE
3a/1a4M, HE UMEIOIINE OJHO3HAYHOTO
pelieHus
KoMMyHMKaTHBHBIE: YMEHHE OTCTaUBAaTh
CBOIO TOYKY 3PEHHUS
92. | Pemenue 3a1a4 ¢ Nelll6, | Pemrath TekcTOBBIC 3a/aun, | PerynsruBHbBIE: OpMUPOBAHUE Oco3HaHHOCTH
IIOMOIIBIO CUCTEM 1108, HCIIONB3Ys B KAUECTBE BHYTPEHHETO IJIaHa IeUCTBUM, Y4ECHUS U JIMYHAA
YPaBHCHIN 1124(a,6 | anre6pandeckoii MoaeIu onpezie/ieHHE NOCIe10BATEIbHOCTH OTBETCTBEHHOCTb,
) CHCTEMY ypaBHEHUH necTBui CIOCOOHOCTH K
CaMOOLIEHKE CBOUX
[lo3HaBaTenbHbIE: CIIOCOOHOCTH BUJIETh . .
necTBuit
MaTeMaTUYECKYIO 3aJa4y B )KU3HU
KoMMyHMKaTHBHBIE: yMEHHE
B3aMMOJIEMCTBOBATh, HAXOAUTDH 00IIME
CIOCOOBI pabOoThI
93. | Pemenue 3anau c Nellll, | Pemats TexcToBble 3a1auu, | PeryisTuBHBIE: yMEHNE BHECTH [TonoxurensHoe
IOMOUIBIO CUCTEM 1105, HCIIOJIb3YS B KAUECTBE HE00XO0IMMBbIE JTOTIOIHEHUS U KOPPEKTUBBI | OTHOILIEHUE K
ypaBHCHHNH 1125 anreGpanyecKon MoJIeNu B IUIaH JIEHCTBUMN B Cilydae YUEHHIO, YMEHHE

CUCTEMY YpaBHEHUMU

HCO6XOI[I/IMOCTI/I, HAaBbIKK CAMOKOHTPOJIA

Ilo3naBarenbHBIE: CITOCOOHOCTEL BUIETH
MaTEMaTUYECKYIO 3a7a4y B KU3HH,
YMEHUE CTPOUTH JIOTUUECKUE
paccyXIeHus

KoMMyHUKaTHBHBIE: YMEHHE
(bopMyIHMpOBaTh, APTYMEHTUPOBATH U

SICHO, TOYHO,
IrPaMOTHO U3JIaraTh
CBOU MBICIIU B
YCTHOU H
MMACBMEHHOU pedn
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OTCTanBaTh CBOE MHEHUE

94. | Pemenue 3a1a4 ¢ Nel112, | Pemath TekcTOBBIC 33aun, | PerynstuBHbIE: KOHTPOIb B hopMe AKTUBHOCTH TIpH
IIOMOIIBIO CUCTEM 1114 HCIIOJIB3YsI B KAUECTBE CpaBHCHHA crocoba JIEHCTBHS U €TI0 pelieHny 3a1ad4,
ypaBHEHUU anreGpanueckoil MoJieNH pe3yIIbTaTa C 3a/IaHHBIM STaNOHOM C bopMupoBanue

CUCTEMY YpaBHEHUU HCITBIO OOHAPYKEHH OTKIOHCHH i CHOCOOHOCTH K
[To3HnaBaTenbHbBIE: CIOCOOHOCTH BUICTH SMOIIMOHAIBHOMY
MaTeMaTUYECKYIO 3a71a4y B KU3HU BOCIIPUSITHIO
MaTeMaTHYeCKUX
KoMmmyHuKaTUBHBIE: yMEHUE CITyIIaTh .
JPYroro, COTpyJIHUYATh C yYUTEIEM U 3al1at 1 pCILCHHH
OJIHOKJIACCHUKaMU

95. | Pemenue cucrem Nell18, | Pemenue cuctem PerynstuBHbIE: OCO3HAET TO, UTO YXKE YMeHue ICHO U
ypaBHeHI/Iﬁ pa3siInYHbIMHU 1176 ypaBHeHHﬁ Ppa3IMYHBIMU OCBOCHO U YTO IIOJJIC)KUT YCBOCHHUIO, a TOYHO M3JIaraTh CBOU
crocobamu CHOCOBAM. TaK)kKe€ KaueCTBO U YPOBEHb YCBOCHHUS MBICTH B

Hutepnperanus [To3HaBaTeIbHBIC: BHITOIHATH yICOHBIC MUCHMEHHOHN peH,
pe3yiibTaTra, NOJTYy4YCHHOI'O 3aa4M, HE UMEIOIINE OTHO3HAYHOIO OTBCTCTBCHHOC
MPU PEIICHUH CUCTEMBbI pelIeHUs OTHOIIIEHUE K
YUYEHUIO
KoMMyHHKaTHBHBIE: yMEHHE paboTaTh B
rpymnmnax
96. | Konmpoavnas paboma Ne9 - Pemenue cucrem nuHeliHbIX | PerynstuBnbie: GopMupoBaHue YMeHue ICHO U

no meme «Pewenue
cucmem AUHEUHbIX
VPABHEHUU»

YPaBHEHU, peLICHHE 3a1a4
C IIOMOUIBIO CUCTEM

BHYTPCHHCTO IlJIaHa HeﬁCTBHﬁ, Ha4yuHaTh U
3aKaHYMBAThL JICUCTBUS B Hy)KHBIfI MOMCHT

[To3naBaTenbHbIE: YMEHUE
BOCIIPOM3BOAMTH 110 MMAMATH
nH(popMaInio, He0OOXOTUMYIO JUIS
pelIeHNs TOCTaBIEHHBIX 3a7a4

KoMMyHMKaTHBHBIE: yMEHHE paboTaTh
CaMOCTOSITEIILHO

TOYHO U3JIaraTb CBOU
MBICJIU B
MHCHbMEHHOW peyHu,
OTBETCTBEHHOE
OTHOIIIEHUE K
YUYEHUIO
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IloBTOpEHme 3a Kypc 7
KJacca -6 yac

97. | Pemrenne JIMHEHHBIX Ne 1177, | Pemenne nuHEHHBIX PerynaruBHbIe: olleHMBaHUE COOCTBEHHBIX | MIHMIIMATHBA U
ypaBHeHI/Iﬁ 63 8(F) , ypaBHeHI/If/'I YCIICXOB B BBIYHCIIUTEIILHOMN aKTUBHOCTB I1pU
c. JIeITEeIbHOCTH, azlngaTHo BOCTIDHHUMAT | porrepyy 3aa,
Ka3aHus Ha OIINOKHA
18,20,23, y MIPUBOIUTH
24- [MosHaBarenbHble: (OPMHUPOBAHUE IPUMEpBI,
npaBujia y4eOHOH KOMITETCHIIMH B 00JIaCTH KOHTPIPUMEPHI
MaTEeMaTUKHU
KommyHUKaTHBHBIE: yMEHUE CITYIIATh
napTHepa, paboTaTh B mapax
98. | ®opMyIIbI COKPAIIEHHOTO AHIH- [Ipumenenue hopmyn PerynsrtuBHbIe: aeKBaTHO BOCIPUHUMATh | AKTUBHOCTD IPHU
YMHOXCHHA BHUJlyallb | COKPALLEHHOI'O YMHOEHHUs, | YKa3aHH: Ha OIMOKK M MCIIPABJIAThH pEllIeHNH 3a/1ay,
HbIE Ju1s IpeoBpasoBanus menpix | HAHICHHBIE OUIMOKH, IIIAHUPOBATE WAMK | ¢opvupoBaHme
. 0 YCTPAHEHUIO TPOOECIIOB
KapTOYK | BBIpAXKEHUU CIIOCOOHOCTH K
u [To3HaBaTenbHBIC: pa3BUTHE CIOCOOHOCTH | YMOLIMOHATIBHOMY
BHUJIETh aKTyaJbHOCTh PEIICHHS BOCITPHUSITHIO
MaTeMaTHYeCKOMn 3aJa4uu MaTeMaTU4IeCKUX
KoMMyHHKaTHUBHBIE: pa3BUTHE paccyxKACHIT
COTPYJHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMHU
99. | Pemenune cucrtem Nel168(0 | Pemenue cuctem nuHEHHBIX | PerynstuBHBbIE: OlIEHMBATH COOCTBEHHBIE HaBwiku
JIMHEHHBIX ypaBHeHI/IfI _e)’ ypaBHeHI/Iﬁ cIIocooom YCIICXHU B yqeGHoﬁ ACATCIIBHOCTH, KOHCTPYKTHBHOTO
1175, MOJICTAHOBKH ¥ CITIOCOOOM ITAHUPOBATD IHArH 110 yCTPAaHCHHTO B3aUMO/IEICTBHS,
npooeoB
1180 CIIO’KEHUS aJiIeKBaTHas OIlCHKa

[To3HaBaTenbHBIE: Pa3BUTHE CIIOCOOHOCTH
BUJETh MAaTEMaTUUYECKYIO 3a/1a4y B
OKpY>KaroIleu )KU3HU

KOMMYHI/IKaTI/IBHLICI YMCHUEC HAXOOUTb

JPYTHX
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o0111ee perieHue U pemarb KOHQIUKTHI

100, Utorosslii 3a4€T 3a Kype 7 uaauBun | [lpumenenue hopmyn PerynstuBHbIE: OCO3HAET TO, UTO YXKE OTBETCTBEHHOE
Kjacca yallbHBIE | COKPAIIEHHOTO YMHOKEHHUs, | OCBOCHO U YTO IIOJIC)KUT YyCBOCHUIO, a OTHOIIIEHHUE K
KapTOYK | pelleHue JIMHEHHbIX TAKOKC Ka9CCTBO W YPOBCHD YCBOCHHA Y4EHHUIO, FTOTOBHOCTb
u YpaBHEHHH, CHCTeM [To3HaBaTebHbIE: YMEHHUS BHISBIATH yqamtuxes K
JIMHCWHBIX ypaBHCHHH 0COOEHHOCTH Pa3HBIX 0OBEKTOB IPEOIOJIEHUIO
TPYIHOCTEN
KomMyHuKaTHBHBIE: yMeHHE paboTaTh B
rpyIIax, B3aUMOKOHTPOJIb
101 UToroBast KOHTpOJIbHAS - Pemenne nuHenHbIX Perynstusnsie: popmupoBaHue Ymenue
pabora ypaBHEHUIA, cucTeM BHYTPCHHETO [U1aHA ACHCTBUN, HAYMHATE U | KOHTPOIUPOBATE

JIMHEHHBIX YPaBHEHUH,

3aKaHYMBATh JICCTBUS B HY’KHbI MOMEHT

MPOILIECC U PEe3yIbTaT

npeobpasoBaHue ITo3HaBaTebHBIE: YMEHHE yueOHoi
MHOTO4JIEHOB, (hOPMYJIBI BOCIIPOM3BOAMTH 110 MAMATH WH(GOPMAIIMI0 | MATEMaTH4ECKOU
COKpAILEHHOr0 YMHOKEHUs | (QJITOPUTMBI, TPaBUJIa U AP) AJIS PEIICHHUS | NeATEIbHOCTH
MaTeMaTHYECKHX 3a/1a4
KoMMyHHMKaTHBHbIE: yMEHUE PAOOTATH
CaMOCTOATENBHO
102/ Pabora Haj ommbkamMu AHanmu3 COOCTBEHHBIX PerynsTuBHBIE: OCO3HAET TO, YTO yXKE [MonoxuTeNnsHOE

[0)1105(010) 8

OCBOCHO U 4YTO MOAJICKUT YCBOCHHUIO, a
TAaK¥XC Ka4€CTBO U YPOBCHL YCBOCHHA

Ilo3HaBaTenbHEBIE: YMCHUC
BOCITPOU3BOJAUTD 11O IMAMATHU I/IH(I)OpMaLII/IIO

KOMMYHI/IKaTI/IBHLICI YMCHUC
COTPYAHUYATDb C YUUTCIICM U
OJHOKJIaCCHUKaMH

OTHOILIEHUE K
YUYEHUIO, YMEHUE
SICHO, TOYHO,
rpaMOTHO M3JIarathb
CBOU MBICITU B
YCTHOU U
MMHUCbMEHHOW peun
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Kuposckoe o0macTHOE TOCyIapcTBEHHOE 00IIe00pa30BaTeIbHOE YUPEKICHHE
«Cpenusiss mkona nrt HmwkaenBkuHo KymeHcKkoro paiiona

YTBEPXIEHO

Hupexrop

YecaokoBa 1.M.

[Tpukaz Ne79 or 31.08.2023r.

Pabouas nporpamma
o aiareope
g 8 Ki1acca
(0a30BbIN YPOBEHbD)

Yunrensa Yapymunon T.A.

HwxuenBkuno 2023



IHosicHuTEALHAA 3aIHCKA.

Jlannas paboyas mporpaMma COCTaBJIeHa Ha OCHOBE:
1. ®enepanbubiii 3aKk0H Poccuiickoit @enepannn "O6 o6pazoBanuu B Poccuiickoit @enepanuun’.
2. IloctanoBnenue I'maBHOTO rocyjapcTBEHHOTO cCaHUTapHOro Bpaua Poccuiickoit denepanuu ot
29.12.2010 «O6 yrBepxaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3ITHAEMHUOJIOTHYECKUE TPeOOBaHUS K
YCIIOBHSIM U OpraHu3aluy o0y4eHHs B 00111e00pa30BaTENbHBIX YUPEKICHHIX).
3. [Ipuka3 obpazoBanus u Hayku Poccuiickoit @eaepanuu ot 17.12.2010r. Ne1897 «O06 yTBep)KaecHUN
(benepanbHOro rOCyIapCTBEHHOTO CTaHAapTa OCHOBHOT'O OOIIETO 00Pa30BaAHUS.
4. KoHuenuuu 1yXOBHO-HPAaBCTBEHHOTO Pa3BUTHS U BOCIIMTAHUS JIUUYHOCTU IpaxaannHa Poccun.
5. ®enepanbHblii IEpeYeHb y4eOHUKOB, PEKOMEHIOBAaHHBIX (JOMYIIEHHBIX) K HCIOJIB30BAHUIO B
00pa30BaTeNbpHOM Ipoliecce B 00Pa30BaTENbHBIX YUPEKACHUSIX, PEaTH3yIOIIUX MPOorpaMMbl 00LIEro
oOpa3oBaHMUs.
6. H.I'. Munarok. Anredpa. Pabouune nporpammsr. [Ipeamernas nuaus yue6uukos FO.H. MakapeiueBa u
apyrux. 7 — 9 knaccsl. [Tocobue st yunrenei o0eo0pa3oBaTenbHbIX OpraHU3aluii. 2-e, 1opaboTaHHOE.
M.: - «IIpocBemenuer, 2014.

PabGoune mnporpamMmbel OCHOBHOTO 00IIEro o0Opa3oBaHUsA IO airedpe COCTaBlIEHbl HAa OCHOBE
OyH/IaMEHTANILHOTO sijipa CojepkaHusi oOiiero oOpa3zoBaHus UM TpeOoBaHMM K pe3ysbTaTaM OCBOCHHS
OCHOBHOI 00111€00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus, MPEICTABICHHBIX B
denepanbHOM TOCYJAPCTBEHHOM O00pa30BaTEIbHOM CTaHAapTe o6miero oOpazoBanus. B Heill Takke
YUUTBHIBAIOTCSI OCHOBHBIE HaeU U monoxeHus: [Iporpammbl pazButus U GHOpMHUPOBAHHS YHHUBEPCAIbHBIX
y4eOHBIX ACWCTBUI TSI OCHOBHOTO OOIIEro 00pa3oBaHMs.

Co3zHarenpbHOE OBJA/ICHUE YYALTUMUCS CUCTEMOU anreOpandeckux 3HaAaHUM U YMEHH HEOOXOAMMO B
MIOBCEHEBHOM JKU3HU JIUTSl U3YYEHUSI CMEKHBIX JUCUUIUINH U TPOAOIDKEHHUS 00pa30BaHusl.

[TpakTiyeckass 3HaYUMOCTb IIKOJBHOTO Kypca anreOpsl o0ycioBlieHAa TeM, 4To €€ OOBEeKTOM
SBIISIIOTCSL  KOJIMYECTBEHHBIE OTHONICHHWS JICHCTBHTENBHOTO MHpa. Maremarndeckas IOATOTOBKA
HeoOxonuMa JUIsl TMOHUMAHHS MPHUHIMIIOB YCTPOWCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCTIPUSATHS HAYYHBIX U TEXHUYCCKUX TIOHATUH U uael. MaTemaTuka sIBIsIeTCS SI3bIKOM HayKu U TeXHUKH. C
e€ MOMOIIBI0 MOACTUPYIOTCS U U3YYAIOTCA SBICHUS U MPOIIECCHI, IPOUCXOISIINE B IPUPOJE.

Anrebpa sBISETCS OJTHUM M3 OMOPHBIX IMPEAMETOB OCHOBHOW IIKOJBI: OHA 0OECIIeUYUBACT N3YUEHUE
IpYTUX TUCHUILUIMH. B mepByro ouyepenp 5TO OTHOCUTCS K MpPEIMETaM €CTECTBEHHO-HAy4YHOrO IMKJa, B
YaCTHOCTH K (u3uKe. Pa3BUTHE JIOTMUECKOTO MBIIUICHHUS yYalIuXcs Mpu 00ydeHUHU airedpe CcriocoOCTByeT
YCBOGHHIO TPEIMETOB TyMaHUTapHOTo mukia. [IpakTuyeckue yMeHHMsT U HaBBIKM alreOpandeckoro
XapakTepa HeoOXOIUMBI JIJIsl TPYAOBOH U POEeCCHOHATBHOM MOATOTOBKH ITKOJIFHIKOB.

PasBute y ydamuxcss TpPaBUIBHBIX TMPEACTAaBICHHH O CYIIHOCTH U MPOUCXOXKICHUU
anreOpandecknx aOCTpakiMii, COOTHOIICHWH pPEaJbHOTO ¥ HWICATBHOTO, XapakTepe OTPaKEHHS
MaTeMaTHYeCKON HAyKOW SBJICHHH U MPOLIECCOB pealbHOr0 MUpPa, MECTe anreOpbl B CUCTEME HAYK U POJIH
MaTeMaTHYECKOTO MOJICIMPOBAHUSI B HAYYHOM IMO3HAHWHM M B NPAKTHUKE CIIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHUS yUaIIMXCS U KQUeCTB MBIIIJICHUS, HEOOXOAUMBIX 7Sl aanTallid B COBPEMEHHOM
MH(OPMaLIMOHHOM OOLIECTBE.

TpeOys OT yyamuxcs YMCTBEHHBIX U BOJIEBBIX YCHUIIUHM, KOHIICHTPAIlMM BHUMAaHUS, AKTUBHOCTH
pa3sBUTOrO BOOOpakeHHs, anreOpa pa3BUBACT HPABCTBEHHBIE UYEPTHI JIMYHOCTH (HACTOMYUBOCTH,
LeJICyCTPEMIEHHOCTh, TBOPYECKYI0 aKTHUBHOCTb, CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTh, TPYAOIIO0OUE,
JTUCIWIUIMHY U KPUTHYHOCTh MBINUICHHUS) U yMEHHE AapryMEHTHPOBAHO OTCTAWBATh CBOW B3IJISIIBI U
yOexIeHUs, a TaKKe CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PElICHUS.

N3yuenne anreOpbl CyNIECTBEHHO PACIIUPSET KPYro3op yYamruxcs, 3HAKOMS HX C WHAYKIUEH |
JeyKIuen, 00001eHeM 1 KOHKpeTU3alnel, aHallu30M U CHHTE30M, KilaccuuKkanueil u cucremarusanuei,
a0cTparmpoBaHueM, aHAJIOTHEH. AKTHBHOE WCIIONB30BAaHHME 3a/lad Ha BCEX dTamax y4eOHOro mpolecca
pa3BUBAET TBOPUYECKUE CIIOCOOHOCTH IIKOJIBbHUKOB.

Wzyuyenue anreOpsl mo3BOJIAET (OPMUPOBATH YMEHHS M HaBBIKM YMCTBEHHOrO Tpyda —
IUTAHUPOBaHUE CBOEH palOTHI, MOWCK pPAIMOHANBHBIX IyTed €€ BBINOTHEHUS, KPUTHUYECKas OIeHKa
pe3yabpTaToB. B mporecce nzydeHus anreOphl MIKOIBHUKH TOJHKHBI HAYYUTHCS U3JIaraTh CBOM MBICIH SICHO U
MCYEpIBIBAIONIE, JAKOHHYHO M EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKypaTHOTO W TPaMOTHOTO
BBITTOJTHEHUS] MATEMAaTHIECKHUX 3aITHCEeH.

Baxneiimeil 3amadeld MIKOIBHOTO Kypca aireOpbl SBISETCS Pa3BUTHE JIOTUYECKOTO MBIIIIICHUS
yuammxcs. CamMu OOBEKTBI MaTeMaTHYECKHMX YMO3AKIIOUEHHWH W TPHHATHIE B aireOpe NpaBuiIa MX



KOHCTPYUPOBAHHS CHOCOOCTBYIOT (DOPMHUPOBAHMIO YMEHUH OOOCHOBBIBATH W JIOKA3bIBaTh CYXJIEHUS,
MPUBOAUTH YETKUE OIPEACIICHUS], Pa3BUBAIOT JIOTUUYECKYI0 MHTYMIIMIO, KPATKO W HAIJISIAHO PACKPBIBAIOT
MEXaHM3M JIOTHYECKHX IMOCTPOECHUH M ydaT MX NpPUMEHEHHUI0. TeM caMmbIM airedpa 3aHUMAaeT OJHO U3
BEIyIIMX MeCT B (OPMUPOBAHUU HAYYHO-TEOPETHYECKOTO MBIIUICHHS IIKOJBHUKOB. PackpniBas
BHYTPEHHIOIO TapMOHHIO MaTeMaTukH, (GopMHpys MOHHMaHUE KpPacoThl M M3SILIECTBA MaTeMaTHYECKHX
paccyxIeHui, anredpa BHOCUT 3HAYUTEIbHBIN BKJIAJ] B 3CTETUYECKOE BOCITUTAHNE YUALTHXCS.

O0mas xapakrepucTuka yueOHOro npeamera.

B kypce anreOpbl MOKHO BBIIEIHUTH CIIAYIOIINE OCHOBHBIE COJIEpKATEIbHBIC TUHUN: apu(METHKA;
anreOpa; (YHKLUMU; BEPOSATHOCTh M CTaTUCTHKA. Hapsay ¢ 3TuM B colepkaHHe BKJIIOYEHBI JBa
JIOTIOJIHUTEBHBIX METO/IOJIOTMUECKUX pa3jiena: JOTMKa M MHOXECTBAa; MaTeMaTHKa B HMCTOPUYECKOM
pa3sBUTHM, YTO CBSI3aHO C peaiu3anueil 1neneil oOIIENHTEIUIEKTYalIbHOIO M OOIIEKYJIbTYPHOIO pa3BUTHS
yuamuxcs. CoaepkaHue KakJIO0ro M3 ATHX Pa3AeioB pa3BOPauMBAETCA B COAEPIKATEIbHO-METOAMUYECKYIO
JIMHUIO, TPOHU3BIBAIOIIYIO BCE OCHOBHBIE cOoepKaTenbHble InHUU. [Ipu aTOM nepsas nunus — «Jloruka u
MHO)KECTBAa» — CIYXHUT LEIM OBJaJCHUS YYalllUMUCA HEKOTOPBIMU 3JIEMEHTaMH YHHUBEPCAJIbHOTO
MaTEeMaTHYeCKOro s3blKa, BTOpas — «MaremaTuka B MCTOPUUYECKOM PAa3BUTUU» — CIIOCOOCTBYET CO3/1aHUI0
OOIIEKyYJIBTYPHOTO, TyMaHUTapHOTO (POHA U3YUCHHS Kypca.

Conepxanne JTUHUM «Apu(METHKa» CIY)KUT 0a30d [yl JaJbHEHIIero M3ydeHWs YydaluMHcs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO MX JIOTMYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS
AJITOPUTMaMHM, a TAKXKEe NMPHOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B HOBCEIHEBHOM KU3HMU.
Pa3BuTHe NOHATHA O YUCIIe B OCHOBHOM LIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U HPPALMOHAILHBIMU YHCIaMH,
(bopMHpOBaHKUEM NEPBUYHBIX MPEICTaBIECHUN O IEHCTBUTEIBHOM YHUCIIE.

Copnepxanue auHUM «AunreOpa» cnocoOCTBYeT (OPMHUPOBAHUIO Yy YYalIMXCSd MaTeMaTUYeCKOro
anmapara JJis pelleHus 3aJa4d U3 pa3[eloB MaTEMaTUKH, CMEKHBIX IIPEAMETOB U OKPYKAIOIIEH PEAIbHOCTH.
S3bIK anredpel MOAUEPKUBAET 3HAYCHUE MAaTEMATUKHU KaK SI3bIKa JJIsl IOCTPOECHUS MaTEMaTHUYECKUX MOJIeIen
IIPOLIECCOB U SIBJIEHUI PEalbHOrO MHUpa.

Pa3BuTne anropuTMHYECKOTO MBIIUICHHS, HEOOXOJMMOIo, B YaCTHOCTH, JJS OCBOCHHS Kypca
MHGOPMATUKH, U OBJIAJICHUE HABBIKAMH JEIYKTHBHBIX PACCYXIAECHUIN TakKe SBIAIOTCS 3a/la4aMu U3y4eHUs
anreopsl. [IpeoOpa3oBanne CUMBOJBHBIX ()OPM BHOCHT CrEUM(UYECKUN BKIIAJ B Pa3BUTHE BOOOPaXKEHHUS
yyaluxcs, HUX CHOcoOHOcTell K MaTreMaTHMYecKoMy TBOpYecTBY. B OCHOBHOH mikosne Mmarepuan
IPYNIUPYETCS BOKPYT PALIMOHAIBHBIX BHIPAKEHUI.

Conepxanne paznena «DOyHKIHMN» HALEIEHO Ha IOJIyYEHUE IIKOJIBHUKAMM KOHKPETHBIX 3HAHUH O
GyHKIMM Kak Ba)KHEWIEH MaTeMaTWUYeCKOW MOJCNU JUIsl ONMUCAHWS W HWCCIEAOBAHUS Pa3HOOOpa3HBIX
nporeccoB. M3yueHne 3Toro marepuana CIOCOOCTBYET PA3BUTHIO Y y4yalllUXCs YMEHHsI HCIIOJIb30BaTh
pa3iauyuHble S3BIKM MAaT€MaTUKU (CJIOBECHBIH, CHUMBOJMYECKHI, Tpauueckuil), BHOCUT BKJIajJ B
(dbopMHpoBaHUE MPEACTABICHUH O POJIM MAaTEMATUKH B Pa3BUTUU LIUBUIN3ALMU U KYJIbTYPHI.

Paznen «BepoATHOCTb M CTATUCTHKa» — 0053aTelIbHBIH KOMIIOHEHT HIKOJBHOTO 00pa3oBaHus,
YCUJIMBAIOLIUI €ro MpUKJIAAHOE U MPAKTHUECKOE 3HauUeHHe. DTOT MaTepuall HEOOXO UM IPeXk/ie BCEro JUls
¢bopMupoBaHUs y ydalmuxcs (pyHKIHOHAJIBHOM I'PaMOTHOCTM — YMEHHUS BOCIPUHUMATh U KPUTHUYECKU
aHAJTM3UpPOBaTh MHQPOPMALMIO, TPEACTABIEHHYI0 B pa3IMYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHX peallbHbIX 3aBUCHUMOCTEH, TPOU3BOJUTH MPOCTENUIIINE BEPOSITHOCTHBIE pacuéThl. M3yuenune
OCHOB KOMOMHATOPUKH IMO3BOJIUT YYall[EeMYCsl OCYIIECTBIIATh PACCMOTPEHUE CIIydaeB, epedop M MOACUET
quclia BAPUAHTOB, B TOM YHCJIE B MPOCTEUITNX MPUKIAIHBIX 3aa4ax.

[Tpy m3yyeHUH CTATUCTUKU M BEPOSTHOCTH OOOramaroTcs MpeCTaBIeHHUs O COBPEMEHHON KapTUHE
MHpa U METOJIax €ro hcciaenoBaHus, GOpMUPYETCs HOHUMAHNE POJIM CTATUCTHKU KaK HCTOUYHUKA COLIMAIbHO
3HaYMMOi HH(pOPMAIMK U 3aKJIabIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBILIICHHS.

MecTto npeamera B yueOHOM IIaHe.
®denepanbHbIi 6a3UCHBIN yueOHBIH IIaH Ha W3ydeHHue aiaredpsl B 8 Kijacce OTBOIUT 3 U B HEJEIIO,

Bcero 102 yaca.

BpinycKHUK HayuuTcs B 7-9 kiaccax (/151 MCIOJb30BAHMS B IOBCEAHEBHOM KM3HU U 00ecreyeHust

BO3MOKHOCTH YCIIELIIHOT0 NIPOJ0JIKeHHs 00pa3oBaHus Ha 6a30BOM YPOBHe)



DJIeMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

e OmnepupoBaThb Ha 0a30BOM YpPOBHE' IIOHATHMSMM: MHOMKECTBO, JJIEMEHT MHOMKECTBa,
MOJIMHOKECTBO, MPUHAJIC)KHOCTD;

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM HX SJIEMEHTOB;

® HaxOJUTh NepeceyeHue, O0bEAMHEHUE, TOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUAX;
B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

®  HCIOJIB30BaTh TpadUiuecKoe MPEJCTABICHUE MHOXKECTB JIJISi ONMUCAHMS PEalbHBIX MPOIECCOB U
SIBJICHUH, IPY PEIICHUH 337249 JPYTUX YICOHBIX PEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE TOHSATHUSAMH: HATypadbHOE YHCIO, IEJI0e YHCIIO,
OOBIKHOBEHHAs JApOOb, NecATHYHAs IpoOb, CMEIIaHHAas IpoOb, pallMOHAIBHOE YHCIIO0, apu(hMETHUCCKHUI
KBaJPaTHBIN KOPEHB;

®  OIICHMBATh 3HAYCHHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIHHOTO LIEJIOT0 YUCTIA;

®  pacro3HaBaTh pallMOHAJILHbBIC U UPPALMOHAJIbHBIC YUCIA;

®  CpaBHMBATH YMCIIA.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

®  OLICHUBATH PE3YJIbTATHI BHIYMCICHHUI MPU PEIICHUH MPAKTUUYECKUX 3a/a4;

®  BBHINOJIHATH CPABHEHHUE YKCET B PEAIbHBIX CUTYaIIHIX;

®  COCTaBJISITh YHCIIOBBIC BBIPAKECHHS TPH PEIICHUU MPAKTHYECKUX 3a7ad M 3aJad U3 JIPYrux
y4eOHBIX MPEIMETOB.
To:xknecTBeHHbIE MPeOOPa30BAHUSA

®  BBINOJIHATH HECJOXKHBIE MpeoOpa3oBaHUsl IPOOHO-TMHEWHBIX BBIPAKEHUW M BBIPAKECHUN C
KBaJpaTHBIMU KOPHSIMH.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® [IOHMMAaTh CMBICII 3aIUCH YHCIIA B CTAHJAPTHOM BH/JIE;

e  omepupoBaTh Ha OA30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aMUCH YHCIAY.
YpaBHeHusI U HEPaBEHCTBA

e OmepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMHU: PABEHCTBO, YMCIOBOE PABEHCTBO, YpPaBHEHHE,
KOpEHb YpaBHEHUS, PEIlICHHUE YPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHUE HEPABEHCTBRA;

e  pelaTh JUHEHHbIE HEPABEHCTBA U HECIOKHbIE HEPABEHCTBA, CBOSIINUECS K JIMHEHHBIM;

®  pellaTh CUCTEMbI HECIOXKHBIX TUHEHHBIX YPaBHEHUMN, HEPABEHCTB;

®  TPOBEPATH, ABISACTCS JIU TaHHOE YUCIIO PEIICHHEM YpaBHEHUS (HEpPaBEHCTBA);

e  pemiaTh KBaJpaTHBIC ypaBHEHUS 1O POpMYyIie KOPHEH KBAJIPATHOTO YpaBHEHNS,

e  U300paxkaTh peHIeHUs] HEPABEHCTB U UX CHCTEM Ha YHCIIOBOM MPSIMOM.

B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

! 31eck n manee — pacro3HaBaTh KOHKPETHBIE TIPUMEPHI OOLINX MOHATHH 110 XapaKTEPHBIM MPHU3HAKAM, BBIIOJIHATE ACHCTBUS B
COOTBETCTBHUH C OIIPEEIIEHIEM U MPOCTEHITIMHA CBOWCTBAMHY MOHATHH, KOHKPETH3UPOBATh IPUMEpaMH OOIINE TOHSTHS.



® COCTaBJATh M pEUIaTh JMHEWHBIE YPaBHEHUS IpPU PEIICHUH 3a]ad, BO3HUKAIONIMX B JPYIHX
y4eOHBIX IpeMeTax.
DOyHKIUA

e HaxoauTs 3HaueHue (HYHKIMU N0 33JJaHHOMY 3HAUCHHIO apTyMEHTA;

®  HAXO/AWTh 3HAUCHHE apryMEeHTa I10 33JaHHOMY 3HAYEeHHUIO (DYHKIIMU B HECTIOKHBIX CUTYaIHX;

e  OMNpeneNsTh MOJOKEHHE TOUYKHU 10 €€ KOOpAMHATaM, KOOPAWHATHI TOUKH 0 €€ MOJOXKEHHUIO Ha
KOOPJAMHATHOM MIIOCKOCTH;

e 10 rpaduKy HAXOAUTH 00JACTh ONPEICIICHUSI, MHOKECTBO 3HAYCHUH, CTPOUTH rpaduK JIMHEHHOM
dyHKmn;

®  TIPOBEPATH, SABJIAETCS JIM AAHHBINA rpaduK rpaduKoM 3aJaHHON GYHKIUHU (JIMHEHHOM, , 00paTHOMH
MPONOPIUOHAIBHOCTH);

e  ompenensaTh NpUOIMKEHHBIC 3HAYEHUSI KOOPIUHAT TOUYKH MepecedeHus TpapuKoB (hyHKIIHIA;
CTaTucTHKA M TeOpHs BEPOSATHOCTEH

e lmerp TmpencTaBICHHE O CTAaTHCTUYECKHUX XapaKTePHCTUKAX, BEPOSTHOCTH CIY4aifHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

e  pemarh NpocTerrme KOMOMHATOPHBIE 33Ja4l METOJIOM IIPSIMOTO M OPTraHW30BAaHHOTO 1epedopa;

®  TPEICTaBIATH JAaHHBIC B BUJE TAOIUII, JHArpaMM, rpauKoB;

e  yuTaTh HH(OOPMAIIHIO, TPEJCTABICHHYIO B BUJIE TAOJUIIBI, AUAarpaMMBbI, rpaduka;

e  OIpeneNnsITh OCHOBHBIE CTATUCTUYECKHUE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

®  OIIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CIydasiX;

®  UMETh [IPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH APYIUX NMPeIMeTOB:

®  OIIEHMBATh KOJMYECTBO BOSMOXKHBIX BApUAHTOB METOJIOM Iepedopa;

®  UMETh MPEJCTABICHUE O POJIH MPAKTUIECKH JJOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHH;

® CpaBHUBaTh OCHOBHBIE CTATHCTHYECKHE XApPAKTEPUCTHKH, TOJYUYECHHBIE B TPOIECCE PEIICHUS
MPUKIIQJHON 3a]1auu, U3YUEHUs PEATbHOTO SIBJICHMUS;

®  OIICHWBATh BEPOATHOCTH PEATLHBIX COOBITHI U SIBIICHUI B HECIIOKHBIX CUTYAITHSIX.
TexkcroBble 321241

e Pemars HeCJIOXKHBIE CIOKETHBIE 33]]a4l Pa3HbIX THIIOB Ha BCE aprH(PMETHIECKUE ICHCTBHS,

® CTPOWUTHb MOJENb YCJIOBMS 3aqaud (B BUAE TaOJUIbl, CXEMbl, PUCYHKa WJIM YypaBHEHHUs), B
KOTOPOH J1aHbl 3HAUYEHUS JIBYX M3 TPEX B3aHMOCBS3aHHBIX BEJIMUYMH, C [EJIbIO TOUCKA PELICHHUs 3a1a4H;

®  OCYIIECTBIISITH CIIOCOO MOMCKA PEIICHUS 33/1a49H, B KOTOPOM PACCYXKICHHE CTPOUTCS OT yCIOBHUS
K TpeOOBaHUIO MM OT TPeOOBAHHUS K YCIOBUIO;

®  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIJICNATH ATAITBl PEIICHUS 33]1a4H;

®  UHTEPIPETHPOBATH BHIYMCIUTEIBHBIC PE3YIbTATHI B 3aaUe, HCCIEI0BATh MOyYCHHOE PEIICHNE

3a1auu;



®  3HATHh pa3NIU4HUe CKOPOCTEH 0OBEKTA B CTOSIUCH BOJIC, IPOTHB TEUCHUS U 110 TCUSHUIO PEKH;

e  pemaTh 33/1a4M Ha HAXOXKJEHWE YaCTH YMCIIa M YKCIIa TT0 €r0 YacTH,

e pemaTh 3a7a4d Pa3HbIX TUIOB (Ha pabOTy, HAa TOKYNKH, HAa JABWKEHHUE), CBA3BIBAIOIINX TPHU
BEJIMYUHBI, BBIJICIATH OTH BEJIMUYMHBI M OTHOIICHUS MEXTY HUMU;

®  HAXOJUTh MPOIEHT OT YMCJIA, YUCJIO 1O MPOIEHTY OT HETO, HaXOJWTh MPOIIEHTHOE CHUKCHHUE
WJTU TIPOLIEHTHOE TTOBBIIICHUE BEIUYUHBI;

®  pelaTh HECJOXKHBIC JIOTHYSCKUE 3a/1a4i METOJIOM PACCYKIACHUH.
B noBceHeBHOI KU3HU U IPH U3YYEHUH JAPYTUX NPeIMETOB:

®  BBUIBUTATh THUIIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYCHHSIX HCKOMBIX B 3a7ade BEIUYHH
(menaTh MPUKUIKY).
Yd4eHNK MOJYYUT BO3MOKHOCTH HAYUYHTHCHA B 8 Ki1accae 17s o0ecnieyeHUus1 BO3MOKHOCTH YCIIEIIIHOTO
NMPOI0JIKeHUS 00pa3oBaHusi HA 0230BOM M yIJIy0JJ€eHHOM YPOBHSIX
DJIeMeHTBbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

L4 Onepupoeambz NOHAMUAMU., MHONCECMB0, XAPAKMEPUCMUKU MHOIMCeCmeda, IjaemMenm MHoacecmed, nycmoe,

KOHeuHoe u beckoneynoe MHOIHCECMBO0, I’lO@MHO.?iC@CWlGO, npuHad]leDlCHOCWlb, BKJIIOYEHUe, paABEeHCMB0O MHOJHCECM B,

L4 u306pa9fcamb MHOJHCecmed U OMHOWEeHUEe MHOIHCECME C NOMOULbIO KPY208 912]16]7(1,’

L4 onpec)efmmb npuHa()JZQJfCHOCMb ajnemenma MHoascecms), 00beOUHEHUIO U nepeceyenuro MHoscecme,

L4 3a0a6amb MHOINCECMEO0 C HOMOUbIO NEPEYUCTIEHUS IIEMEHMOE, CI06ECHOC0 ONUCAHUSL,

L4 onepupoeambv NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCNb U JIOJHCHOCNTb 8blCKA3bIBAHUA, Ompuyarnue 6blCKa3b16‘dHu12,
onepayuu HAO B8bICKA3LIBAHUSIMU.: u, uiu, He, yCJio8Hbvle 8blCKA3bIBAHUA (uMnJluKauuu);

L4 Cmpoums 6blCKA3bl6AHUA, OMPUYAHUSA BbLCKA3bIBAHUIL.

B HOBCC}]HeBHOﬁ JKU3HU U IIPA UBYICHUH IPYIUX NMPEAMETOB:

° cmpoums yenouku yMOS‘ClKJZIOLIEHMl:Z HA OCHOB€ UCNOJ1b306AHUA npaABUJI 10CUKU,

L4 ucnonbzoeamsb MHoxHcecmed, onepayuu ¢ MHoxxcecmedmu, ux epa¢uqea<oe npedcmaeﬂeHue onsa
ONUCARUA pedlbHblX npoyeccos u seneHul.

Yuciaa

e Onepuposamv NOHAMUIMU: MHONCECNBO HAMYPATbHbIX YUCET, MHONCECMBO YENbIX YUCEN, MHONCECMBO
PAYUOHATILHBIX HUCET, UPPAYUOHATLHOE YUCAO, KEAOPAMHbLL KOPEHb, MHONCECHBO OCUCMEUMENbHbIX YUCEN, 2eOMEeMPUYecKdst
unmepnpemayus HamypaibHolX, YervlX, PAYUOHATbHBIX, OCUCEUMETbHBIX YUCE;

®  NOHUMamb U 0OBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GHINONHAMb GLIYUCICHUSL, 8 MOM YUCILE C UCNOLb30BAHUEM NPUEMOS PAYUOHATIbHBIX GbIYUCLEHUTL,

®  GBINONHAMb OKPY2IEHUE PAYUOHALLHBIX YUCEL C 3A0AHHOU MOYHOCMbBIO,

®  CPABHUBAMb PAYUOHAILHBIE U UPPAYUOHATILHBIE YUCA,

®  npedcmasisims PAyUOHAIbHOE YUCTIO 8 8Ude 0eCAmuUYHOU Opoou

®  ynopsaodouusamv YUCia, 3anUcanHble 8 8ude 0ObLIKHOBEHHOU U 0eCAMUYHOU Opoou,

B noBcenHeBHOM KU3HU U IIPH U3YyYEHHUH JAPYTUX NPEIMETOB:
®  npumeHAmMb NPAGUNA NPUOTUICEHHBIX GbIYUCTIEHUU NPU peuleHuu NpaKmuyeckux 3aoai u

peueHuu 3a0a4 Opyaux yueOHvlX npeomemaos;

2 371ech ¥ ayee — 3HATh OTIPEICIIEHHE TIOHSATHS, YMETh MOSCHATL €70 CMBICH, YMETh MCIIONIB30BaTh TIOHATHE M €TI0 CBOMCTBA IIPH
MIPOBEICHUH PACCYKICHUH, TOKA3aTENbCTB, PEIICHIH 3a/a4.



®  GLINOIHAMb CPABHEHUEe Pe3yTbMamos BblYUCTIeHUL NPU peueHUU NPaKmuieckux 3a0ay, 8 mom
yycne NPUOIUIHCEHHBIX GbIYUCTEHUL,

®  cocmaenams U OYEHUBAMb YUCI0BblE BbIPANCEHUS NPU PEUeHUU NPAKMUYecKUx 3a0ay u 3a0ay
U3 Opyaux y4eOHvlx npeomemos,

®  3aNUCbIBAMb U OKPY2IAMb YUCLOBblE 3HAYEHUS PEaNbHbIX 8eIUYUH C UCNOTb308AHUEM DPA3HBIX
cucmem usmepeHusl.
To:xknecTBeHHbIEe MPeOOPa30BAHUA

e Onepuposams NOHAMUAMU CENEHU C YeabIM OMPUYAMETbHLIM NOKA3AMeNeM;

®  pacKnaovi8amsv HA MHOMCUMENU KBAOPAMHbIL MPexXyieH,

®  BLINOIHAMb NPEoOPA308AHUS BLIPANCEHUU, COOEPHCAUUX CINENEHU C YebIMU OMPUYAMeNbHLIMU
NOKA3amensimu, nepexooums om 3anucu 8 8uoe CmeneHu ¢ YeiviM OmpuyamenbHblM noKasamenem K 3anucu
8 8ude Opodu;

®  BLINOIHAMbL NPeodpPaz06anus OPOOHO-PAYUOHAILHLIX — BbIPANCEHUL. COKpaweHue Opoobell,
npugedeHue aneebpauyeckux Opobeil K o00wWeMy 3HAMEHamento, CLOdCeHue, YMHOJCeHUue, OelleHue
aneebpaudeckux opobeti, 6036edeHue aneebpauieckol 0poou 6 HAMypaibHyI0 U Yerylo OmpuyamenbHyo
cmeneHb,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUL, COOEPAHCAUYUX KBAOPAMHbIE KOPHU,

®  gbI0ENAMb KEAOPAM CYMMbL WU PASHOCIU O8YYLEHA 6 BLIPANCCHUSIX, COOEPICAUUX K8AOPAMHbLE
KOpHU,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPAICEHULL, COOEPACAUUX MOOYTb.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEOOPAZ0BAHUSL U OCUCMBUS C HUCIAMU, 3ANUCAHHBIMU 6 CIMAHOAPMHOM 8U0e;

®  BLINOIHAMb NPeodPA308AHUS ANCCOPAUUECKUX BbIPANCEHUL NPU PEULEHUU 3A0ay OPY2UX V4eOHbIX
npeomemos.
YpaBHeHUsI U HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb  VDABHEHUs,  peuleHue
HepaseHcmeda, pABHOCUNIbHblE YPABHeHUs, 001acmb onpedeiienus YpasHeHus (HepaseHcmed, CUucmembl
VPABHEHUIl UNU HEPABEHCMB),

®  pewams KEAOpamuvie YPAGHEHUs U YPAGHEHUs, CBOOUMble K KBAOPAMHbIM C HOMOWbLIO
MOACOECMBEHHBIX NPEOOPA308AHULL,

®  pewamb OpOOHO-TUHEUHbLE YPABHEHUS,

®  pewamv npocmetiuiue UppayUoOHaIbHble YPAGHEHUS 6UOd | f f(x)=a, \li f(x)= \/ g(x);

L4 peuianos JAUHelHble YPABHEHUA U HepaseHcnea ¢ napamempamul,
L4 PeuLamsv HecClodiCHble Keadpamele YPAaeHeERUA C napamempom,
L PEULAMb HECIIOINCHbIE CUCIMEMDbL JUHEUHBIX ypa@ueHuﬁ C napamempamu,

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:



® cocmaeiame U peuwiams Keaopamuvie YPAGHEHUsl, VPAGHEHUA, K HUM CB00SUWuUecs, CUCeMbl
JIUHEUIHBIX , HePABEHCNE NPU PeuleHUU 3a0ay OpY2UxX Y4eOHbIX NPeomMemos;

®  BBLINOIHAMb OYEHKY NPABOON0000Us Pe3yIbmamos, NOAY4AeMblX NPU peuleHuu X 1 K8aOpamHboix
VPasHeHull U cCucmem U HepaseHcme Npu peueHuy 3a0ay Opyeux y4eOHvIxX npeomMemos;

®  guLIOUpamb COOMBEMCmMEyowUe YPAeHe s, HepaseHCmea Ui ux cucmemvl OJisl COCMABIEHUS
MamemMamuyeckol Mooeau 3a0aHHOL PealbHOU CUMYayuu Uiy NPUKIAOHOU 3a0aqu,

®  yMemb UHMepnpemuposams NOAY4EeHHbIL NPU peueHuu YpaeHeHus, HepaeeHCcmea Uiy CUcmembl
pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOl CUMYayuu Uiy NPUKIaoHou 3a0a4u.
DOYyHKIUA

e  Onepuposamv NOHAMUAMU: QYHKYUOHAILHASA 3A8UCUMOCTb, (QYHKYUs, 2pagux GyHKyuu,
Cnocoowl 3a0anusl (YHKYUU, apeymeHm u 3HadeHue @OYHKYuu, oo6aacmv OnpeoeseHuss U MHONCECMBO

3HayeHull pyHKyuu,

L4 cmpoumbs epaguku 0o6paAmHol NPono, UOHAJIbHOCMU, HKYuu 6”@61.', =~Jx» yv=|x|s
y » Yy

® uccredogamsv YHKYUIO No ee epaghuxy;

® onepuposamv  NOHAMUAMU:  HOCIE008AMENIbHOCMb,  APUQMemuiecKkas  npozpeccus,
2eoMempuyecKkas npoepeccusl;

®  pewams 3a0a4u HA APUPMEMUYECKVIO U 2e0OMEMPUUECKYI0 NPOZPECCUIO.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAMb € NOMOWDBIO 2PAPUKA  PeanvbHyl0 3aBUCUMOCHL ULU  HPOYecc No  UX
XapakmepucmuKkam,
TekcToBbIE 321aUH

e Pewams npocmule U CLOJCHbIE 30AYU PAZHBIX MUNOE, A MAKICE 3A0a4U NOBLIUEHHOU MPYOHOCIMU,

®  UCNONL306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CILONCHBIX 3a0ay OJisi NOCMPOEHUsL NOUCKOBOU CXeMbl
u pewienus 3a0a4;

®  pasiuuams Molelb MeKCma U MoOelb peuleHus 3a0adi, KOHCMPYuposams K OOHOU MoOelu
PEULEeHUA HeCn0HCHOU 3a0adu pas3Hbvle MoOenu mexcma 3a0atm,‘

®  3Hamb U npumeHsmb 006a cnocoba NOucka peuwlenusi 3a0ay (om mpeboeanusi K YCIOGUIO U OM YCIO8US K
mpebosanuio),

®  MOOenUpoBamsb paccylcoerusi npu ROUCKe peueHust 3a0a4 ¢ NOMOWbI0 2pagd-cxemol,

®  gulOensmb YMANbL PeuleHUs 3a0ayU U COOePHCAHUE KAXHCO020 IMand,

®  yMemb GblOUPAMb ONMUMATBHBIL MEMOO Peuenus 3a0auu U OCO3HABAMb 6bIOOD Memoodd, DPACCMAMpUsams
Paziudnble Menmoobl, HAX0OUMb PA3HbIE PEUUEHUs. 3A0aYU, eClU 803MONCHO;

®  QHAMU3UPOBAMb 3aMPYOHEHUs NPU PEUEHUU 3A0aY;

®  GLINOAHAMb PA3IUYHBIE NPEoOPA30BAHUSL NPEOSIONCEHHOU 3a0ayu, KOHCMPYUPOS8amy HOGble 3a0ayu U3 OAHHOU, 6
moMm yucie obpammovie,

®  UHMEPNPEMUPOBANDb BLIYUCIUMENbHBLE PE3VIbIMANMbL 8 3a0aye, UCCIe008amb NOJYYEHHOE peuieHue 3a0aU;

®  QHATU3UPOBATNL BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACNOLOICEHU. O08YX OOBEKMO8 U UBMEHEHUe Ux
Xapaxkmepucmux npu COBMeCmHOM 0BUINCEHUU (CKOPOCb, 8peMsl, PACCMOsHUE) NPU PeuleHul 3a0ay Ha 08UdCeHUe 08YX 00bEKmMos

KakK 6 0()HOM, makxk u 6 npomueonOoJ0HCHbIX HANPABIEHUAX,



o Uccne006amnv 6Ce603MONCHbIE cumyayuu npu peuwleHuu 3a0ay Ha Osudcenue no peke, paccmampueaniv pasHvle
cucmemsl onmcdyema,

o pewamos pa3H006pa3th€ 3a0ayu «Ha yacmuy,

®  pewams U 000CHOBHIBAMb CB0€ peuleHue 3a0ay (8bloeisimb MAMEeMaAMUYecKyio OCHO8Y) Ha
HAX0MHCOEHUe Yacmu YUCId U YUCLA N0 e20 YACMU HA OCHO8E KOHKPEMHO20 CMbICIA OpoouU;

®  0CcO3HaBamMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOS, CEA3bIEANOWUX MPU BETUYUHb]
(Ha pabomy, Ha NOKYNKU, HA 08UJICEHUE), BbIOENAMb MU BETUYUHBL U OMHOUWEHUSL MeNCOY HUMU, NPUMEHAMb
UX npu peuwlenuuy 3a0a4, KOHCMpPYUpPo8ams coOCmeeHHbvle 3a0ay YKA3AHHbIX MUNos;

®  81a0emb OCHOBHLIMU MEMOOAMY PeUeHUs 3a0ay Ha CMeCU, CHIABbL, KOHYEHMPAayuu,

®  pewams 3a0auu HA NPOYEHMbL, 8 MOM YUCTE, CIOICHbIE NPOYEHMbL C 060CHOBAHUEM, UCNONIL3YS PA3HbIE CHOCODYL;

®  pewams no2uyecKue 3a0ayu PasHbIMU CHOCODAMU, 8 MOM HuUcie, ¢ 08YMs OIOKAMU U ¢ MpemMs OIOKAMU OAHHBIX C
nomowpio mabauy;

®  pewamsv 3a0ayu NO KOMOUHAMOPUKe U MeopUU 8epOAMHOCIEN HA OCHOBE UCHOTb308AHUS U3YUEHHBIX Memod0s8 U
060CcHO8bI8AMb peleHUe;

®  pewamyb HECTONHCHBIE 3A0aUU NO MAMEMAMUYECKOU CIAMUCMuKe;

®  061a0emb OCHOBHBLIMU MEMOOAMU PeweHUs. CIONHCEMHbIX 3a0ay. apudmemuuecKull, aneebpauyeckul, nepedoop

eapuaxnmoe, 2€0M€mpull€CKuﬁ, zpad)uuecmtﬁ, NPUMEHANb UX 6 HOBbLX NO CPABHEHUIO C USYUEHHbIMU CUMYayusx.
B noBceaHeBHOM KU3HM M NIPM U3YYEHUH APYTUX NPeAMETOB:

®  gbl0enAmb NpuU peuleHuu 3a0ay Xapakmepucmuku paccmMampueaemol 6 3aoave cumyayuu,
OmaUYHble OM peanbHblX (me, Om KOMOPLIX AOCMpauposanucs), KOHCMpPYUuposams HO8ble CUMYAyuu C
Vuemom 3mux Xapakmepucmux, 6 YACMHOCMU, NPU peuleHuu 3a0aiy HA KOHYEHMpAyuu, YYyumléams
NJIOMHOCMb 8eulecmed;

®  pewams u KOHCMPYUPOBAMb 3A0a4lU HA OCHOBE PACCMOMPEHUsL PEATbHbIX CUMYAYULL, 8 KOMOPbIX
He mpeOyemcs MOYHbIL BbIYUCTIUMENbHBLL Pe3yIbman;

®  pewams 3a0ayu HA OBUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCUemd.

CraTncTHKA M TEOpHs BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU: CMONOYAMbIE U KPY2O8ble OUAZPAMMbL, MAOIUYbI OAHHBIX, OUCNEPCUSL U CIAHOAPMHOE

OMKJIOHeHUe, Cﬂyllaledﬂ UMeH4usocms,
®  uzsIeKamb UHpOpMayuUIo, NPEOCMasiIeHHyI0 8 MadIUYax, Ha OUASPamMmax, spagpurax;

L4 cocmaenAams maéﬂuubl, cmpoumbs auaZpClMMbl u epaqbuku HdA OCHoee ()aHHle,'

®  Oonepuposamb NOHAMUIMU: CIYYAUHBIL ONbIM, CAYYAUHBLIL 8bIO0D, UCILIMAHUE, DNIEMEHMAPHOEe CLYHaAlHoe COObImue
(ucxod), knaccuweckoe onpeoeieHue 6epoSMHOCIU CLYYAUHO020 COObIMUS, ONePayuL Hao CIYYAUHbBIMU COOLIMUIMU,

e  pewamv 3a0a4u HA GLIYUCTEHUE GEPOSIMHOCMU C HOOCYEMOM KOAUHeCMmed 6APUAHMO8 C  HOMOULIO
KOMOUHAMOPUKU.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPeIMETOB:

e uzeNeKAMb, UHMEPNPEMUPOEAMb U NPeodpazoevieamv ungopmayuio, NPEOCMABIEHHYI0 8 madIuyax, Ha
ouazpammax, epaguxax, ompaxicaruyio c8oUCMaEa U XapaKmepucmuKky peaibHblX Npoyeccos U sei1eHull;

®  onpedensamb CMAMUCTIUYECKUE XAPAKMEPUCMUKU BbIOOPOK NO MAOIUYAM, OUASPAMMAM, 2paAPUKAM, BbINOIHAMb

CpABGHEHUe 6 3asUcCUMocmu ont yejiu peulerusl 361()(,1'{”,'

HcTropust MaTeMaTUKHU



o  Xapaxmepuzosamv 6KIAO GbLOAIOWUXCA MAMEMAMUKO8 6 pA3sumue MamemMamuxyu U UHbIX
HayuHwlx odracmel;

®  NOHUMamMb Poib Mamemamuku ¢ pazeumuu Poccuu.
MeTtoabl MATEMATHKH

o Ucnonw3ys uzyuennvie Memoobl, NPOBOOUNMb 0OKA3AMENbCMEBO0, GbINOIHANb ONPOBEPIUCEHUE;

®  gbIOUPAMb U3YUEHHBLE MEMOObL U UX KOMOUHAYUU 01 peUleHUs MAMeMamu4ecKux 3a0ay,

®  UCNONBL308AMb MaMeMaAmu4ecKue 3HaHus OJisl ONUCAHUS 3AKOHOMEPHOCMEl 8 OKpyicarowell
OelicmeumenbHOCMu U NPOU38e0eHUsX UCKYCCMBA,

®  npumensmb npocmeluiue NPOSPAMMHbIE CPeOCmed U INEKMPOHHO-KOMMYHUKAYUOHHbLE

cucmembsvl npu peuleHuuU mMamemamu4ecKux 3a0au.

Coaeprxanue Kypca MaTeMaTHKH B 7-9 kiaccax
Auredpa

Yucaa
PanuonaJbHBIE YHCIA

MHOXeCTBO panroHaJIbHBIX YHCCJI. CDaBHGHI/IG pannroOHaJIbHBIX YMCCII. HCﬁCTBHﬂ C pallMOHaJIbHBIMH

unciaMu. [/pedcmasienue pauuoHaibH020 YUCIA 0eCImMu4Hou 0poovio.

HppaunonanbHbie Ynciia

IloHsTHEe HWppalMoOHaIbHOrO umcnaa. Pacmo3HaBaHWe HMppaldoOHANIBHBIX  uMceld. IIpumepsnl

JOKa3aTCJIbCTB B anre6pe. HppanroHaabHOCTE YKCIIa \15 IIpumenenne B reomerpun. Cpasnenue

uppayuoranivhsix yucei. Muoowcecmso 0eliCmMBUMENbHbIX YUCEL.

ToxnecTBeHHBbIE IPe0OPa3oBaAHUA

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHSA

Bripaxkenue ¢ nepeMeHHoM. 3HaueHue BoIpaxeHus. [loacTraHoBKa BEIpaKEHUI BMECTO IEPEMEHHBIX.

Lenbie BoIpakeHust

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeleM U ee cBoicTBa. IIpeobpazoBaHus BbIpaXeHH, colepKalIuxX
CTEIIEHU C HATypaJbHBIM I10KA3aTEJIEM.

OpHouneH, MHorowieH. [leficTBUsS ¢ OJHOWIEHAMM M MHOTOWIEHaMH (CIOKEHHE, BBIYMTAHHE,
yMHOXeHUE). POpMyIIbl COKpPAIIEHHOTO YMHOXEHUS: Pa3HOCTh KBaJApaTOB, KBaJApaT CyMMbI U Pa3HOCTH.
PaznoxeHne MHOrowieHa Ha MHOXHTEIM: BBIHECEHHE OOLIEr0 MHOMKHUTENS 3a CKOOKHU, 2pynnupoexa,

npuMeHernue d)OpMyJZ COKPAWEHHOCO YMHOMCEHUAL. Keadpamnbzzi mpexujieH, pdas3loaxcerue Keadpamﬂoeo

mpexujiena Ha MHOCcUumeu.

J{poOHO-panoHa/IbHbIE BHIPAKEHUSA

Cremenp ¢ 1enbIM  mokazarelieM. [IpeoOpa3oBaHue JIpOOHO-JIMHEHHBIX BBIPDAKEHUN: CIOKECHHE,

YMHOXEHUE, JelieHne.  Ancebpauveckas O0pobw.  Jonycmumvle 3HaYeHus. nepemenmvix 68 OpobHO-

payuonanvublx evipadcerusx. Coxpawenue anzebpauseckux opooeu. [lpusedenue ancebpauyeckux opobeil K




06W€MV suamenamenio. Heticmsus c aﬂze5pauqec1<wvzu 0D06}ZM1/[.' CNlOoo#CerUe, sbldumdaHue, YMHOANCEHUE,

OelleHue, 6036e0eHUe 8 CIENEeHb.

HD€O6DG30661HM€ BLIPAIICCHUL, CO@QDDK'CIWMX 3HAK MO@VJZﬂ.

KBaapaTHbie KOpHH

ApubdmMernuecknil KBaJpaTHEI KOopeHb. I[IpeoOpa3oBaHKe BBIPAKEHHUN, CONEPKALIUX KBaJApaTHBIE

KOpPHHU: YMHOXCHHC, ACJICHNC, BBIHCCCHUC MHOXHWTCIIA U3-110J 3HAKA KOPHA, 6HECEHUE MHOHCUMETIA 100 3HAK

KOpHAL.

YpaBHeHus1 M HepaBeHCTBA

PaBencTBa

Yucnosoe paBeHCcTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.
YpaBHeHus

[TonsiTue ypaBHEHHs U KOPHS ypaBHEHHUs. [Ipedcmasnenue o pasHocunvhocmu ypasienui. Qonacmy

onpeoenenus ypastenus (061acms 0OnyCmMuMbIX 3HAYEHU NepeMeHHOL).

JIuHeliHOe ypaBHEHHE M €r0 KOPHHU

Pemienne nuHENHBIX ypaBHeHUU. Jlumeunoe ypasnenue c napamempom. Konuuecmeo xopheu
JIUHElH020 ypasHenus. Pewenue nunelinblx ypagHeHull ¢ napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

KBagparnele ypaBHeHMsA. HenonHble KBaJipaTHBIC ypaBHEHUs. JIMCKpUMMHAHT KBaJpaTHOI'O

ypaBHeHusa. PopMyiia KOpHEH KBaapaTHOro ypasHeHUs. Teopema Buema. Teopema, obpammuas meopeme

Buema. Pemenue KBaJpaTHBIX YPaBHEHWN:MCIIOJL30BaHKWE (OPMVIBL  JUISL  HAXOXKIECHHUS KOPHEH,

epad)uuecmtﬁ Memoo PEeUEerHUA, DA3NOHCERUE HA MHONCUMEU, 1’1006017 KOpHEll C UCNOIb308AHUEM Meopembl

Buema. Koauwecmeo KODH@IZ KGClaDaI’I’IHOZO VYPDABHEHUA 6 3desucumocmu om e2o ducm?wvzuﬂaﬂma.

buxeaopammnvle ypaenenus. Ypaenenus, ceooumvle K aunelHvim u keaopamuvim. Keaopamuvie ypasnenus c
napamempom.
JIpoOHO-panuoHAIbHbIEC YPABHEHUS

Pemenue npocredmumx ApoOHO-IMHENHBIX YpaBHEHUN. Pewerue 0poOHo-payuuoOHAIbHbIX YDASHEHU.

Memoovl  pewenus ypasneHuu: Memoobl PABHOCUILHBIX NPeoopa3o8aHul, Memoo 3aMeHbl

nepemenHou, epaguueckuii memod. Hcnonvzosanue coiicme )yHKyuil npu peueHuu ypasHeHull.

Hpocmeiiwue uppayuonanvuvle ypasuenus suda [ f (x) = a,_\/f (x)= \/g (x)-

Ypasnenus euoa 1" =a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHHU M

VYpaBHeHUe ¢ ABYMs IepeMeHHbIMU. JIuHeiiHoe ypaBHEHHe ¢ ABYMs NEepeMEeHHbIMM. [Ipsamas Kax
epaghuueckasn unmepnpemayus IUHENUHO20 YPAGHEHUsL ¢ 08YMs NepeMEHHbIMU.

ITonsiTHE cucTEeMBI ypaBHEHHMI. Pelienre cucreMsl ypaBHEHUN.

MeTtonbl pelieHus] CUCTEM JIMHEWHBIX YpaBHEHUU C JBYMSI MEPEMEHHBIMU: epaghuyecKuti memoo,
Memoo CLOHCeHUs, METOJT TIOJICTAHOBKH.
Cucmembl TUHEUHbIX YPABHEHUIL C NAPAMEMPOM.

HepaBencrBa



YucnoBble HepaBeHCTBA. CBOMCTBA YHCIOBLIX HepaBeHCTB. IIpoBepka CIpaBeUIMBOCTH HEPABEHCTB

IOIpH 3aJaHHBIX 3HAYCHUAX NMCPEMCHHBIX.

HepasenctBo ¢ mepeMmeHHoil. Crporwe u HecTporume HepaseHCTBa. Qbnacmb  onpedeneHus

Hepasencmea (0baacms QONYCMUMbIX SHAYEHUL NepemMennol).

Pemenne TMHENHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u eco pewenus. Peuwienue Ke6aOpamuvix HepaGeHcme: UCHOb308AHUE
ceolcme u epaguka KeaopamuyHou @YHKyuu, Memoo UHMepeanios. 3anucv peuweHus Keaopamuozo
HepaseHcmaa.

Pewenue yenvix u 0podHO-payuoHaibHuIX HEPABEHCME MEMOOOM UHMEPBAIO8.

CucreMbl HEPaBeHCTB

CucTeMbl HEPABEHCTB C OJHOU IepeMeHHOoW. PeleHne cucTeM HEPABEHCTB C OOHOU IIEPEMEHHOM:

IUHEHHBIX, Kéadpamuvix. V300paKkeHNe PEIICHUs CUCTEMbl HEPAaBEHCTB HA YHCIOBOW NPSMOW. 3amuch

PEIICHUA CUCTEMBI HCPABCHCTB.

DyHKIUH

HousiTne pyHKkuun

JlekapToBbl KOOpPAMHATBI Ha IJIOCKOCTU. DOpPMHpPOBAHUE TNPEJACTABICHUNH O METANPEAMETHOM
MOHATUU «KOOpAUHATE. CriocoObl 3a1aHus QYHKIUN: aHATUTHIECKU, Tpaduyeckuii, TabmmuHbIi. ['paduk
¢bynkuuu. Ipumeps! QyHKIMI, MoTyyaeMbIX B MIPOLECCE UCCIIEAOBAHUS PA3IMUHBIX pPeaIbHBIX MPOLIECCOB U

PCLICHUA 3aaad. 3HadyeHUe (I)YHKI_[I/II/I B Touke. CBOMCTBa d)VHKHPIﬁI 0011aCcThb onpeacjaCHusd, MHOXCCTBO

3HAYCHUHN, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSHCTRBA, liemHOCWlb/HeltemHOCWlb, IIPOMCKYTKH BO3pacCTaHusd M

yObIBaHUs, HAaHOOJbIIEE U HAUMEHbIIIee 3HaueHus. MccaenoBanme GYHKINAY 110 ee rpaduKy.

[Ipeocmasnenue 06 acumnmomax.

Henpepbl@HOCl’l’Zb @VHKLH/H/L KVCO’{HO 3a0aHHble d)VHKLH/lu.

JIuneiinas GpyHKuus

CaolicTBa U rpaduk JIuHEHHOW QyHKIMH. YTI0BOM K03 duumeHT npsmoil. Pacnonoxenue rpapuka
JUHEWHOW (YHKLIMHU B 3aBHUCUMOCTH OT €€ YIJIOBOrO KOA(pHUIMEHTa U CBOOOJHOrO uieHa. Haxoowoenue
K03 puyuenmos nuHetiHou GYHKYuUU no 3a0aHHLIM YCIOBUIM: NPOXONHCOEHUE NPAMOU Yepe3 08e MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXOIHCOCHUE NPAMOLL Yepe3 OAHHYI0 MOYKY U NapalielbHOU OaQHHOU NPAMOU.

Keaaparuunas pyHkums

CpoiictBa 1 rpaduk kBaapaTuuHOW (yHKIMM (mapabona). [locmpoenue ecpaguxa KeadpamuiHou
@yukyuu no mouxkam. Haxoxnenue Hynel KBaJpaTHUHON QYHKIINH, MHOMCECMBA 3HAUEHU, NPOMENCYMKOB
3HAKONOCMOAHCMEA, NPOMEICYIMKOE MOHOMOHHOCU.

OopaTHast NPONOPUHMOHAJIBLHOCTH

CaolicTBa QyHKIMHU y = é 'unep0Ooia.

X

I'pagpuku ynxyuii. Ilpeobpazosanue cpagpuxa Gyukyuu y = f(x) 011 NOCMpoeHus 2pagpuros

@ynryutl 6u0a y = af (kx+b)+c -

x+b —



IlocenoBaTeILHOCTH U MPOTPECCHH

UucnoBasgs mocienoBaTeabHOCTh. [IpuMepbl 4YHCIOBBIX TOCIEAOBAaTEIbHOCTEN. beckoHeuHble
MOCJIeIOBAaTeILHOCTH. ApudMeTndeckas TMpPOTPEeccCHus MU €€ CBOWCTBa. [ eomeTpuueckas IPOrpeccHs.
Dopmyna obwe2o uieHa u CyMMbvl N NepeblX UIeHO8 APUPMEemUdecKol U 2eoMempuiecKol npocpeccuil.
Cxooawascs ceomempudecKkas npozpeccus.

Pemenne TeKCTOBBIX 32124

3anauu Ha Bce apuMeTHYecKHe NeiCTBUSA

Pelienne TeKCTOBBIX 3aaad aDI/I(bMeTI/I‘-IeCKI/IM criocobom. Mcroap3oBaHue Ta6JII/II_I, CXEM, YEPTEKEM,

APYIux CpCACTB IIPCACTABJIICHUA AAHHBIX IIPU PCIICHUHY 3a1a49H.

3aiauyu HA AIBUKeHHE, Pad0Ty M MOKYIKH

AHanu3 BO3MOXKHBIX CHTYAallMM B3aMMHOI'O PacHOJIOKCHUS 00BEKTOB oOpu  MHX JABUXCHHU,

COOTHOIIEHUSI 00BEMOB BBIIOJIHAEMBIX PA0OT OPU COBMECTHOU paboTe.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenue 3a1a4 Ha HaXOXACHUE YaCTH YKCIIa M YHCIIA TT0 €ro YacTu. PereHue 3a1ay Ha MPOICHTHI U
nonu. [IpuMeHneHre mponopIuii Ipyu penieHuy 3a1ad.

Jlornyeckue 3aauu

Pemenne noruueckux 3amad. Peuienue 1o2uieckux 3a0a4 ¢ nomoutbro ZDad)OG, ma@zuu.

OcHoBHBIE METOAbl PE€IICHUA TEKCTOBLIX 3ada4: aDHd)MCTquCKHﬁ, aﬂFe6DquCCKHﬁ, HGDG6OD

BAapUaHTOB. [lepsuunblie npeocmasienHus o Opyeux Memooax peuwleHus 3a0a4 (2eomempuyecKue U

2padpuyeckue memoonl).

CTaTHUCTHKA ¥ TEeOpHUs BEPOSATHOCTEH
CrarucTruka

Tabauunoe u l"Da(bI/I‘ICCKOC OpeaACTaBJIICHHUC JaHHBIX, CTOJIOYATHIC U KPYIOBBIC JUArpaMMBbl, FDad)I/IKI/I,

OPpUMCHCHUC auarpaMm H FDad)I/IKOB JJIA  OIIMCaHUA 3aBUCHMOCTE PCATBbHBIX BCIWYWH, H3BJIICYCHUC

nadopMarmy 13 Tadaui, auarpaMm u rpadukoB. OnncarelbHbIE CTATUCTHYECKHE ITOKA3ATEIN YHCIOBBIX

Ha6ODOBZ Cpe€aHEC apI/Id)MeTqucxoe, MeduaHa, HanOOJbIIee M HANMCHBIIICE 3HAYCHHMS. MepEbl pacceMBaHUS:

pa3smMax, ()ucnepcuﬂ u cmcmdapmHoe ONIKJIOHEHue.

CHanﬁHaﬂ N3MCHYHNBOCTD. M3MeHYnBOCTD npu N3MEPCHHUAX. Pema}omue npaesuja.

3aKOHOM€DHOCWlu 6 USMEHUYUBLIX 6€/IUHUHAX.

Cayuaiinbie coObITHS

CraydailHpIe OIIBITHI (BKCHeDI/IMeHTH), DJIEMEHTApHEIE CIYyYalHBIS COOBITHS (I/ICXOI[BI). BepostHocTH

QJICMCHTApPHBIX coObITHi. COOBITHS B CHV‘I&ﬁHBIX OKCIICPUMCHTAaX M 6H3FOHDI/I5[TCTBVIOHH/I€ OJICMCHTApPHBIC

COOBITHS. BeDOSITHOCTI/I cnvqaﬁme coObITHi. OMNBITEL € PaBHOBO3MO>XHBIMU 3JIEMCHTAPHBIMHU COOBITHSIMH.

Knaccrdeckne BEpOSTHOCTHBIC OIBITHI C MCIIOJH30BAHMEM MOHET, KVGI/IKOB. HpedcmaeﬂeHue cobvimutl ¢

nomouiviro aMCZZDClMM Dunepa. IIpomusononosichvle CO6blmuﬂ, 0OveduHenue u nepeceuernue cobbimuii.

Ilpasuno crooicenus seposmuocmeti. Cnyyatinwiil 6bl60D. Hpedcmaeﬂeﬂue IKcnepumernma 6 suoe depeea.

Hesasucumvie cobvimus.  Ymuoowcenue 8EPOSMHOCIEl _He3A8UCUMBLX coovimuu. Ilocnedosamenvvle

He3asucumvle ucnvlimaHnuA. HDG}ICTaBHeHHe 0 HE3aBUCHMBIX COOBLITUSX B JKU3HH.




Inemenmovl KOMOUHAMOPUKU

IIpasuno ymnoxcenusn, nepecmamosxu, @axmopuan uucia. Couemauuss U HUCIO COYEMAHUIL.
@Dopmyna uucna couemanuti. Tpeyeonvnux Ilackans. Onvimvl ¢ OOABWUM YUCTIOM PABHOBO3ZMONCHLIX
NeMEeHMAPHBIX cobbimull. Buluucienue eeposmuocmetl 6 ONbIMAX ¢ NPUMEHEHUeM KOMOUHAMOPHBIX
gopmyn. Ucnveimanus Bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimutl 6 cepuu ucnsimanuti bepnynnu.

Cryuaiinvle senuuunbl

3Hakomcmeo co cayuauHbiMU BETUHUHAMU HA NPUMEPAX KOHEYUHbIX OUCKPEMHBIX CAVUAUHBIX 8ETUYUH.

Pacnpeoenenue seposmuocmeii. Mamemamuueckoe odicudanue. Ceolicmea MamemamuyecKoco

ooicuoanus. ITlonamue o 3axone Oonvuiux uucen. Mamepenue geposmuocmei. Ilpumenenue 3axoua

OOLUWUX YUCeN 8 COYUONIO2UU, CMPAXOB8AHUU, 8 30PABOOXPAHEHUU, obecnedeHuu Oe30nacHocmu

Hacenlerusl 6 qp€36blqaﬁHblx cumyauusix.

Coaep:xkanue Kypca ajareopa-8

1. PanmonanbHbie 1podu (23 4.)

ParmonansHas 1po6s. OcHOBHOE CBOMCTBO IpoOu, cokpamienue apodeit. CiokeHne, BEIMUTaHUE, yMHOXKXECHHUE U JICJICHHE IPOOCH.
[TpeoOpa3oBaHue panMOHAIBHBIX BhIpakeHHH. DYHKIMS 0OpaTHasi NPONOPIMOHANIBLHOCTE | €€ rpaduk.

Leab — BepaboTaTh YMEHHUE BBIMOJIHATH TOXK/IECTBEHHBIE IPEO0OPA30BaHUsI PAIIMOHATBHBIX BBIPAKESHUI.

3namb 0CHOBHOE CBOICTBO JIpo0OH, palliOHAJIbHBIE, LIEbIe, TPOOHBIE BHIPKEHHS; TPABUIBHO YIIOTPEOISATH TEPMUHBI
«BBIPAKEHUEY, TOXKAECCTBEHHOE MPe0Opa3oBaHuey, IOHUMATh (POPMYIIMPOBKY 3a/laHUH: YIPOCTHTh BBIpOKEHHE, PA3JI0OKUTh Ha
MHOHTEIIH, IPUBECTH K 00IIeMy 3HAMEHATEIII0, COKPATUTh Apo0b. 3Hamb u nonumams HOpMYIHUPOBKY 3aJaHHH: YIIPOCTHTb
BBIPayKCHHUE, PA3JIOKUTh Ha MHOKHUTEIH, IIPUBECTH K 00IIeMy 3HAMEHATEII0, COKPATUTh Apo0Ob, CBOWCTBA 00paTHON
MPONOPLHAOHATBHOCTH

Ymemp ocymecTBISATh B palliOHAJIBHBIX BEIPAKCHUSIX YNUCIIOBBIE IOACTAHOBKH U BHITTOJIHSTH COOTBETCTBYIOIIIE BBIYNCIICHHS,
BBITIOJHATH JEHCTBHS CIIOXKEHUS M BBIYUTAHUS C alNreOpandecKuMH Jpo0sIMH, COKpaIaTh poOb, BHINOIHATE Pa3JIoKEeHUE
MHOTOWIEHa Ha MHOXKUTEIH IPUMEHEHHEM ()OPMYJT COKPAIIEHHOTO YMHOKEHHS, BBIIIOJHATH TPeo0pa3oBaHie pallnOHATBHbBIX
BBIPAXKEHUI. Y memb OCYIIECTBIATH B PALMOHANBHBIX BBIPAYKCHUAX YUCIIOBBIE ITOJICTAHOBKHU H BBIIOIHATH COOTBETCTBYIOIINE
BBIUNCIICHUSI, BBITTOJIHATH JEHCTBUS YMHOXEHHUS U JICJIEHHUS C aJIre0pandecKUMH IpoOsIMU, BO3SBOAUTE IpOOb B CTETICHB,
BBITIOJIHATH TPe00pa30BaHUe PAIIMOHAIBHBIX BRIPAXKCHUIT; MPABHIBHO YIIOTPEOJISITh (YHKIMOHATIBHYIO TEPMUHOJIOTHIO (3HAUSHHE
(byHKIMH, apryMeHT, rpaduk GyHKIMN), CTPOUTh rpaduK 00paTHOM MPONOPIMOHAIBHOCTH, HAXOIUTh 3HAYCHUSI

¢byukimn y=k/x o rpaduky, no ¢popmyre.

2. KBaaparnbie kopHu (19 u)

[Nonsatue 06 nppanrorambHOM unciie. O0IIne CBEeJICHUS O JCHCTBUTEIBHBIX YHciIax. KBaapaTHBIH KOPEHb, TPUOIIKEHHOES
3HAaYCHUE KBaIpaTHOTO KOpHs. CBOHCTBA KBaIpaTHBIX KOPHEH, TpeoOpa3oBaHus BRIPAKCHUH, COIEPIKAIUX KBaJpaTHBIC KOPHU.
OyHKIMS KOPeHb KBAaAPATHEIN U3 X U €€ TpaduK.

ean — cucTremMaTn3upoBaTh CBEICHMS O PAIIMOHAIBHBIX YUCIIAX U AaTh NPEACTaBICHHE 00 NPpalMOHAIBHBIX YUCIIaX, PACIIUPHUB
TEM CaMbIM MOHATHE YHCIa; BEIPaOOTaTh yMEHHE BIIOJIHATE IPOCTEHIIIIE IPe0OpPa30BaHMs BEIPAXKEHHUI, COePIKAIITIX
KBa/IpaTHbIE KOPHHU.

3name ONPCACIICHUA KBaAPATHOT'O KOPHA, apI/I(bMeTI/I‘IeCKOFO KBaJApaTHOI'0 KOPHA, KAKHMEC YHCJIa HA3BIBAIOTCA PAlIMOHAJIBHBIMH,
nppanuoHaJIbHbBIMHU, KaK 0003HaYaeTCss MHOXKECTBO paliuOHAJIbHBIX YHUCEIT; CBOMCTBA apI/I(pMeTI/I‘IeCKOFO KBaJApaTHOIr'0 KOPHA.

Ymemp BHIIOMHATE TPe0OPa30BAHNE YUCIOBBIX BEIPAKEHHUH, COAEPKAIMX KBAAPATHBIE KOPHH; PEIIATh YPABHEHHS BUIA X>=a;
HaXOJHTh MPUOJIVKEHHBIE 3HAYEHHSI KBaJPaTHOTO KOPHS; HAXOIUTh KBapaTHbIH KOPEHb U3 ITPOU3BEICHU, APOOH, CTETICHH,
CTpOUTH TpaduK QYHKIMN KBaJPATHBIH KOPEHb U3 X U HAXOJIUTh 3HAYCHUS 3TOH QyHKIUM 1O TpaduKy Wi 10 GopMyIIe;
BBIHOCUTH MHOKUTEJb U3-110]] 3HaKa KOPHS, BHOCUTH MHOKHTEIb 1101 3HAK KOPHSI; BBIIIOJIHATH IPeo0pa3oBaHNe BBIPAXKECHUH,
CoJIeprKalliX KBaJIpaTHbIE KOPHU.

3. KBagparnsie ypapHeHus (21 )

KBangparHoe ypaBHeHue. @opmMyiibl KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Perienue paioHaabHbIX ypaBHEHUH.
Pemenue 3aga4, MpuBOASIINX K KBaJIPATHBIM U PallMOHAJILHBIM YPAaBHEHUSIM.



Leap — BeIpaboTaTh yMEHUS pemaTh KBagpaTHBIC YpaBHEHU, IPOCTEHINNE palliOHAIFHBIE YPaBHEHHS U IPUMEHATH UX K
pelIeHHIO 3a1a4.

3Hamb, YTO TAKOC KBAJAPATHOC YPABHCHHUE, HCTIOJIHOC KBAAPATHOC YPAaBHCHHUC, NIPHUBCACHHOC KBAJIpaTHOC YPABHCHUC, (l)OpMy.]'ILI
JUCKPUMHHAHTA U KOpHeﬁ KBaJIpaTHOT'O YpaBHCHUSA, TCOPEMY Buera n 06paTHy}0.

Ymemp pemats xkBapaTHbIC YypaBHEHHUS BBIICICHUEM KBaIpaTa JABYyWICHA, pelaTh KBaJIpaTHbIe ypaBHEHHUs 110 hopMylie, pelaTh
HETIONTHbIC KBaAPAaTHBIC YPaBHEHHS, PeIlaTh KBaJApaTHbIC YPAaBHEHHMS ¢ IOMOIIBIO TEOPEMBL, 00paTHOH Teopeme Buera,
UCTIONB30BaTh TeopeMy Bueta st HaxoxneHus K03 QHUIIMEHTOB U CBOOOAHOTO WIEHA KBaAPaTHOTO YPaBHEHUS; PEIIaTh
TEKCTOBBIE 33Ja4H C TOMOIIBIO KBAIPATHBIX YPaBHEHUI.

3namob Kakue ypaBHEHHS Ha3bIBAIOTCS IPOOHO-palMOHAIBHBIMHI, KaKHe OBIBAIOT CIIOCOOBI PENICHHS YPAaBHEHNH, TOHIMATh, 9TO
yYpaBHEHHE — 3TO MaTeMaTHUECKUH anmapar peImeHns: pa3Ho00pa3HbIX 3a/1a4 MaTeMaTHKH, CMEXHBIX 00J1acTeil 3HAaHNH, MPAaKTHKH.

Ymemp pemats 1poOHO-pallOHANBHBIE YPAaBHEHHS, PEIaTh ypaBHEHUS rpaMueckuM criocoO0M, pelraTh TEKCTOBBIE 3a/1a4H C
TIOMOIIBIO APOOHO-PAIIOHANBHBIX YPaBHEHHH.

4. HepaBenctBa (20 4)

YucnoBble HEpaBeHCTBA U UX CBOiicTBa. [lousieHHOE ClloKeHNE U YMHOYKEHHE YHCIIOBBIX HEPAaBEHCTB. [[puMeHeHue CBOMCTB
HEpaBEHCTB K OLIEHKE 3HaYeHUs BhIpakeHus. JInHeliHoe HepaBEHCTBO ¢ 0J1HOM nepeMeHHOU. Cuctema JTMHEHHBIX HEPABEHCTB C
OJIHOU MEPEMEHHOM.

Leap — BeIpabOTaTh yMEHUS pemIaTh JHHEHHBIC HEPABEHCTBA C OJHOH IMMEPEeMEHHON M X CHCTEMBL.

3nams onpeneneHne YHCIOBOTO HEPABEHCTBA C OJTHOM MEPEMEHHOM, YTO HAa3bIBACTCS PEIICHHEM HEPAaBEHCTBA C OJHOMN
MIEPEeMEHHOM, YTO 3HAYHUT PEIINTH HEPABEHCTBO, CBOMCTBA YHCIIOBBIX HEPABCHCTB, OHMMATh (DOPMYJIMPOBKY 3aJaull «PEIINTh
HEpPaBEHCTBOY.

Ymems 3amMCBIBATH U YUTATh YUCIIOBBIE TPOMEXYTKH, H300paXkaTh UX Ha YUCIOBOM MPsIMOM, pelaTs JMHEHHbBIE HEPaBEHCTBA C
OJIHOU NIEpEMEHHOM, pelIaTh CUCTEMbI HEPABEHCTB C OJAHOM IIEPEMEHHOM.

Ymemsp npuMeHATE CBONCTBA HEPABEHCTBA IIPU PEILIEHUN HEPABEHCTB U UX CUCTEM.
5. CteneHs ¢ HeJbIM MOKa3aTeleM. JjeMeHThl ctaTucTuku. (11 1)

CreneHsb ¢ IebIM ImoKa3aTenieM u e€ cBoiicTBa. CTaHIapTHHIN B YNCIIA. 3alUCh TPUOIIKEHHBIX 3HAUeHUH. JleficTBUS Hax
MPUOIMKCHHBIMA 3HAYCHISIMH.

I.[e.m; - C(I)OpMPIpOBaTL YMCHHUC BbIITOJIHATH ﬂeﬁCTBHﬂ HaJ CTCHCHAMU C LCJIBIMU IMOKA3aTCISIMH, BBECTU TIOHATHUC CTAaHAApPTHOT'O
Buaa 4ucia.

3namo OIMPCACIICHUC CTCIICHU C LCJIBIM U LCJIBIM OTPHUIATCIIbHBIM ITOKA3aTCJIEM CBOICTBA CTEIECHHU C IEJIbIM MTOKA3aTEeIISIMU.

Ymemb BHINOTHATH HeﬁCTBHH CO CTCIICHAMU C HATYpaJbHBIM U LEJIBIM IMOKA3aTC/IAMU, 3alIMChIBATh YHCJia B CTAHAAPTHOM BUIC,
3aIlliuChIBaTh HpI/I6J'II/I)KeHHI>Ie 3HAYCHHUS YU CCJI, BBIIIOJIHATH

)Z[CIZCTBHS[ Haxq l'[pI/I6J'II/I)KeHHI)IMI/I 3HAYCHUSIMU.

COop 1 TPYMITUPOBKA CTATHCTUICCKUX JAaHHBIX. HarmsaHoe mpencTaBieHre CTaTUCTHISCKON HH(OpMAITIH

6. [loBTopenue. Pemenue 3aga4 (8 4)

3akperuieHre 3HaHUH, YMEHUH U HABBIKOB, TIOJTYYCHHBIX HA YPOKaX IO JaHHBEIM TeMaM (Kypc aireOpsl 8 kiiacca).

KanenaapHo-reMaTHueckoe NJIAHUPOBAHHE

Temartmueckoe IIaHMPOBAHHKE IO alredpe Ui 8-ro Kilacca COCTABJICHO € YYeTOM pabodeid porpaMmel
BOCIIUTaHUs. BocnuTaTenbHbli NOTEHIIMAI JAHHOTO Y4eOHOTo NpeaMeTa 00eceYnBaeT peann3aluio
CJI/TYIONTHX IIEJIEBBIX MPHOPUTETOB BocnuTaHus oOydaronmmxcst O00:

° Pa3dBUTHUC ICHHOCTHBIX OTHOIIIEHHH K CeMbe KaK IJIaBHOM OIIOPEC B XKMU3HU YCJIOBECKA U UCTOUYHUKY €T0 CHACTDBA,

° Pa3BUTHUC ICHHOCTHBIX OTHOIIIEHHH K TPpyAy KaKk OCHOBHOMY CHOCO6y JOCTHXKCHUSA )XKU3HCHHOTO 6narononytm;1
YCJIOBEKA, 3aJI0Ty €T0 YCICIITHOTO HpO(peCCI/IOHaHBHOFO CaMOOIIPEACIICHNA U OINYIICHNUA YBEPECHHOCTH B 3aBTPATHEM
AHE;

° Pa3BUTHUC ICHHOCTHBIX OTHOILICHHUH K CBOEMY OTequTBy, CBOEH Majioil ¥ OOJIBIION PO,Z[I/IHC KaK MECTY, B KOTOpOM
YCJIOBEK BbIPOC U MO3HAJ MEPBBLIC PaIOCTU U HEYyJa4U, KOTOpas 3aBCllaHa €My NPEAKaAMU U KOTOPYIO HYKHO 06€p6FaTL;

° Pa3BUTHUC ICHHOCTHBIX OTHOIICHUH K Opupoaec Kak UCTOUYHUKY KU3HHU HaA 3€MJ'IG, OCHOBEC CaMOI'0 €€ CylIeCTBOBaHUA,
Hymna}omeﬁc;l B 3alIIMTE U TIOCTOTHHOM BHUMAaHHH CO CTOPOHBI YCJIOBEKA,

®  pPa3BHUTHE IEHHOCTHHIX OTHOIICHWH K MUPY KaK IJITaBHOMY IIPHHIIUITY YEJIOBEUECKOTO OOIISKUTHSI, YCIOBUIO KPETIKOI
JIpY>KOBI, HATAXXUBAHNS OTHOLICHUH C KOJIJIETaMH 110 paboTre B OyayIeM U cO3aHus OJaronpusTHOr0O MUKPOKINMATa B
CBOEH COOCTBEHHOI CEMbE;



pa3BUTHE IICHHOCTHBIX OTHOIICHUH K 3HAHUAM KaK HHTCIUIEKTyaJIbHOMY pecypcy, obecrieunBatonieMy Oymrymiee

YCJIOBCKA, KaK pE3yJbTAaTy KPOIIOTIUBOT'O, HO YBJICKATCIbHOT'O y‘I€6HOFO TpyAaa,

pa3BUTHE IICHHOCTHBIX OTHOIICHUH K KYJBTYpe KaK TyXOBHOMY OOraTCTBY OOIIECTBA M BAXXKHOMY YCIIOBHIO OIIYIIICHUS
YeJI0BEKOM ITOJIHOTHI ITPOKUBAEMOM KU3HHU, KOTOPOE TAI0T €My YTCHHE, My3bIKa, ICKYCCTBO, T€aTpP, TBOPUECKOE

CaMOBBIPAXXCHHUE,

Pa3sBUTHE EHHOCTHBIX OTHOIICHHUH K 3I0POBBIO KaK 3aJI0Ty HOHFOﬁ W aKTHUBHOM KW3HU YEJIOBEKa, €TO0 XOPOUIETO
HACTPOCHUA U ONTUMUCTUYIHOI'O B3IJIAJa Ha MUD,

Pa3BUTHUC ICHHOCTHBIX OTHOIIIEHHH K OKpYXXaroluM JIIOJAM Kak 663yCHOBHOI7[ 1 a0COJIFOTHOM OCHHOCTH, KaK
PpaBHOIIPABHBIM COMAJIBHBIM IMMapTHEPaAM, C KOTOPbIMU HeO6XOIlI/IMO BBICTpanBaTh Z[06pO)I(CHaTeJ'II>HI)Ie u
B3aUMOIIOAACPIKUBAOIINE OTHOIIECHUSA, JAIOIINE YE€JIOBEKY PaaOCTh OGIHCHI/IH 1 IIO3BOJIAIOIIHE n30erathb 9yBCTBa

OJIMHOYECTBA;

pa3BUTHE IICHHOCTHBIX OTHOIIICHUH K caMIM ceOe Kak X03s5eBaM CBOCH CyIbObI, CaMOOTIPEACIISIFOIIUMCS 1
CcaMOpEaT3YIONINMCS JINYHOCTSIM, OTBEUAIOIIMM 33 CBOE COOCTBEHHOE OyyIee.

Ne Kou- Cpox Pe3ysbTaThl 00y4eHust YVA

YPOK Tema u BO npoBeaeH Tun ypoka

an/m | coaep:kaHue 4aco us 3HATh yYMeETh

YpOKa B (Henes)
PanuonanbHble 1podu (23 yaca)

1-5 | PaunonanbHbIe 5 1-2 Oznakomienue ¢ | ITonsarus Haxonuts DopMyIUpOBAThH
Ipobn W HX HOBBIM Y4€OHBIM | ILIEJNBIX, JIOTTyCTUMBIE OCHOBHOE
CBONCTBa MaTepHaIOM. JIPOOHBIX U 3HAYEHUs CBOMICTBO

IIpumenenue palMOHATIBHBIX | MEPEMEHHBIX. palMoHaIbHON
3HaHUil u BBIpOKEHUH. [MpuBoauth npobs | apobu u
YMEHHH. OcHoBHOE K HOBOMY MIPUMEHSTD €ro

3akperuieHue CBOHCTBO 3HaMEHATeIo. ULt

N3yYEHHOTO Ipo0Owu. Cokparmars 1po0b. | mpeoOpa3oBaHus

Marepuana. [onstue IIpoOei.
TOXJIECTBA. BemonsaTte

6 - Cymma u 6 2-4 O3znakomnenue ¢ | IlpaBuna CkJ1agpIBaTh U CII0KEHUE,

11 pa3HOCTh HOBBIM Y4€OHBIM | CIIOXKEHHS U BBIYMTATh APOOU ¢ | BBHIYUTAHME,
JIpobeit MaTepHaJIoM. BBIUYUTAHUS OJIMHAKOBBIMHU YMHOXXEHHUE U

ITpumenenue palMOHATBHBIX | 3HAMEHATEIISIMH. JIeNIeHuE
3HaHUH U Tpo0eii. Haxonuts paLMOHAIBHBIX
YMEHHH. DopmyIbl HauMEHbIINHI Ipo0eit, a Takxke

3akpernieHue COKpAIIEHHOTO | OOIIHid BO3BEICHUE

U3yYEHHOTO YMHOXXEHUS U 3HaMEHATeb. JIpoOH B CTEIIECHB.

Mmarepuarna. YMETb UX IIpumenenue BeimonsaTe
MPUMEHSTB. MIPaBHJI CIIOXKEHHS pa3iIuYHbIE
Y BBIYMTAHUS npeoOpa3oBaHus
panMoHaIbHBIX PpalMOHAIBHBIX
JIpoOeid. BBIPaKEHUI,

12 KonTponbHas 1 4 KonTtpons IIpuMenATH 3HaHUs | OKa3bIBATh
pabora Ne 1 mo 3HaHUIl 1 yMEHUH npu TOXJECTBA.
TeMe: npeoOpazoBaHNN 3HaTh CBOMCTBA
«ParoHanbHbI BBIPAKEHUIA. bynxun y=k/x,
e 1pobm» rne k # 0, u ymets

13 - IIpoussenenue 10 5-8 Oznakomienue ¢ | [IpaBmna ITpumensTH CTPOUTH e&

22 u YacTHOE HOBBIM Y4€OHBIM | YMHOXXEHHUS IpaBuiIa rpagux.
npobeit MaTepuaoM. npobeii u YMHOMKEHUS Hcnonb3oBarh

KomOuHMpoBaHH | BO3BENCHUS B npo0eii u KOMIIPIOTEP JIA
BIH YPOK. CTEIECHb. BO3BEJICHUA B HCCIICJOBAaHUA

ITpumenenue IIpaBuna CTEICHb. IIOJIOKCHHUS
3HaHUH U JIEICHUS [IpumensTs rpauka B
YMEHHUH. Jpo0eii. IIpaBUJIa JCJICHUS KOOPJMHATHOH

3akpeneHue OcHoBHOE Jpo0eii. IIJIOCKOCTH B

H3Y4eHHOTO CBOMCTBO Coxkpamats 1poOu. | 3aBUCHMOCTH OT

MaTepHaia. JIpoou. [IpeobpasossiBath | K. SICHO, TOUHO,
IloBTOpEHHE panuoHaIbHBIE rpamMOTHO
H3Y4EHHOI'O BBIpa)KEHUS. HU3jlaraTtb CBOU
MaTrepuana. OmnpeneneHue u MBICIIH B YCTHOH
cBOIicTBa 0OpaTHOM | MHCHMEHHOM




MPOTIOPIIMOHAIBHOC | peYH, HIOHUMATh
Tu. CTpOouThH CMBICIT
rpaduk GyHKIMN MOCTaBJIEHHOU
y=k/x . ITo 3aa4u,
rpaduKy HaXOJUTh | BBICTPAaUBATh
3HAUCHHMS X H Y. apryMeHTaluIo,
23 KounTponbhas 8 KouTponb, BrimoaHsaTe MIPUBOJUTH
pabota Ne 2 1o OLICHKA U npeoOpa3oBaHuUs HOpUMEPHI U
TeMe: KOPPEKIHA BEIpAKCHUH 1 KOHTPIPUMEPBHI.
«PannoHanbHbI 3HaHUI CTPOUTB TPADUKH. KonTponmnposaTs
e 1poom» mporecc 1
pe3ynbTar
yaeOHO
MaTeMaTH4eCKOH
JIeSITeNIbHOCTH
KBanparnbie kopHu (19 yacoB)
24 - | JlelicTBUTENBH 8-9 Oznakomienue ¢ | [Torsarus CpaBHHBATH [IpuBoanTH
25 BI€ YHCIIa HOBBIM Y4€OHBIM | PallMOHAJIBHOTO | PAI[OHAIbHBIC MIPUMEPBI
MaTepuanIoM. qHcna u qHca. pannoHaIbHBIX U
6eckoHeIHON MPPALHOHATBHBIX
NEPUOINYECKON gucen. Haxonuts
Jipo0u. 3HAYCHUS
Ionsarus apupMeTHUECKUX
HppalroHaIbH KBaJIpaTHBIX
Or0 Yucla U KOpHEH,
JIeHCTBUTENBHBI UCTIONB3YS TpU
X YHCEIL. HEOOXOANMOCTH
ITpeobpazoBan KaJIbKYJISTOP.
e Jloka3sIBaTh
panMoHaIBHBIX TEOPEMBI O KOpHE
npobeii B 13 IPOU3BEICHHS
JIECATHYHBIE. u 1pobwu,
26 - Apupmernuaeck 9-10 O3znakomienue ¢ | OnpeaeneHue Haxonuts TOKJIECTBO % =
30 uil KBaJpaTHBIN HOBBIM Y4€OHBIM | KBaJpaTHOTO KBaJIpaTHbIE KOPHH | a|, mpumensts
KOpeHb MaTepHaJIOM. KOpHS U u3 ux B
3akperneHue apu(METUYECK | HEOTPULATENLHLIX | MPEoOpa30oBaHUAX
H3Yy4eHHOTO oro gucen. Pemats BBIpAKEHUI.
MaTepHaa. KBaJIpaTHOT'O ypaBHEHHE X°=a. OcBoboxaThHCS
kopHs. Tpu Haxonuts oT
cirydast pUOIKEHHBIE MPPALHOHATIBHOCT
pemeHus 3HAYCHHS U B 3HAMEHATeNIX
ypaBHEHHS KBaJIpaTHOTO npobeii BUa , .
x*=a. kopHst. CocTaBisite | BeIHOCHTB
Anroput™ TaONUIly 3HAYCHUI | MHOXMTEID 32
HaXOKICHUSA U CTPOUTH rpaduK | 3HAK KOPHA U
npuOIMKEHHB | QyHKIMH y=\/x. BHOCUTb
X 3HAUCHUM MHOXHUTEJIb O]
KBaJ[paTHOTO 3HaK KOpHS.
KOpPHSL. Hcnonb3oBats
Haxonuts KBajlpaTHbIE
pUOIKEHHbIC KOPHH /ISt
3HAYCHHMS BBIPAKCHUS
KBaJIpaTHOTO MIEpEeMEHHBIX U3
KOPHSL. TeOMETPHUYECKUX
31- CaolicTBa 11 Osnakomienue ¢ | TeopeMsl 0 Haxonuts 1 puznecKux
33 apudMeTHIeCK HOBBIM YYEOHBIM | KBaJPaTHOM 3HAYEHHE dbopmyi. CTpouth
oro MaTepHaIOM. KOpHE U3 KBaJIpaTHOTO rpapuk GyHKImI
KBaJPaTHOTO [Tpumenenne npousBeneHust | kKopHs. [IpumensaTs | y=VX U
KOpHS 3HAHUHN U 1 apo0wu. TEOPEMBI O HJLIIOCTPUPOBATH
YMEHUM. Teopemy o KBaJI[paTHOM KOpHE | Ha rpaduke eé
KBaJpaTHOM 13 POU3BEIEHUS cBoMcTBA. SIcHO,
KOpHE U3 U Ipo0H U UX TOYHO, TPAMOTHO
CTETICHH. BBIYUCIICHIISX. u3jaraTh CBOM
[IpumensTs MBICIH B YCTHOH U
TEeopeMy O MICEMEHHOU
KBaJIpaTHOM KOpHE | Pe4H, IOHUMaTh
U3 CTENEHU NIPH €ro | CMBICI
BBIYKCIICHHH. MTOCTaBJICHHON




34 KonTponsHas 1 12 KouTpomn Haxonuth KopeHb 3a/1a4u,
pabora Ne 3 mo 3HaHUI U yMeHUH U3 IPOU3BEICHUS, BBICTPauBaTh
TeMe: JIpoOHU, CTENEHH. apryMeHTaluto,
«KBagparnsie MPUBOIUTD
KOPHU IPUMEPHI U
35- IIpumenenue 7 12-14 O3znakomienue ¢ | [lonsrus BriHocutb KOHTPIIPUMEPBHI.
41 CBOWCTB HOBBIM Y4€OHBIM | BBIHECCHUS MHOXHUTENb 3a 3Hak | KoHTponuposath
apugmMeTHIecK MaTepHaIoM. MHOXKUTENsI 32 | KOPHSA U BHOCUTh mpornecc 1
oro 3akperieHne 3HaK KOPHS U MHOXXHTENb TOJ pe3yabTar
KBaJIpaTHOTO N3yYEHHOTO BHECEHHS 3HaK KOPHS. yaeOHOMH
KOpHS MaTepHaa. MHOXKHTENS ITpumMenATH MaTeMaTHYECKOU
[Mpumenenne IO 3HaK TEOPEMBI TIPH JIeSITEIBHOCTH.
3HAHWH U KOPHSL. npeoOpa3oBaHUH PacnosnaBats
YMEHHH. Teopemsl o BEIPAKCHUH. JIOTHYECKHU
KBaJpaTHOM HEKOPPEKTHBIE
KOpHE 13 BBICKa3bIBAHMUS.
MIPOU3BEACHUS,
Jipobu u
CTETEHHU.
42 Konrtponsnas 1 14 KonTtpons Brinonuate
pabora Ne 4 o 3HaHUM U yMeHUH npeoOpa3oBaHus
TeMe: BBIPAYKEHUH €
«KBazgparnsie KBaZpaTHBIM
KOpHH» KOpHEM.
KBaaparnbie ypapHenus (21 yac)
43 - KBanpaTtHoe 10 15-18 Oznakomiienue ¢ | OmnpeneneHust Pemats Hemonusle | Pemats
52 ypaBHEHHE U HOBBIM Y4€OHBIM | KBaJpaTHOTO KBaJ[paTHBIC KBaJ[paTHBIC
€ro KOpHHU MaTepHaJIoM. YpaBHEHHUS, YpaBHEHHUSL. YpaBHEHHUS.
[Ipumenenue npusBeaéHHoro | [IpumensaTs Haxonuts
3HAHWH U KBaJIpaTHOTO dbopMyiTy KOpHEH oA00pPOM KOpHH
YMEHUH. YpaBHEHHUS, KBaJIpaTHOTO KBaJIpaTHOTO
KoMOnHMpOBaHH | HEMOIHOTO YpaBHEHUS IpH YpaBHEHHUS,
BIH YPOK. KBaJpaTHOTO penIeHuH UCTIONB3YS
IToBTOpEHNUE, YpaBHEHHUSL. YpaBHEHHI. TeopeMy Buera.
00o001IeHUE U dopmyiry Pemats Hccnenorath
cUcTeMaTH3alus | KOpHeH KBaJpaTHBIC KBaJpaTHBIC
3HaHUIl. KBaJ[paTHOT'O ypaBHEHHUS 1O YpaBHEHHUS 10
YpaBHEHHUSL. ¢dopmyne. 3anucarh | JUCKPUMUHAHTY U
AnroputM (bopMyIbI I ko3 dunreHTam.
peleHus TeopeMbl Buera. Pemrates npoGHbIe
KBaJIpaTHOTO Pemats panmoHabHbIE
YpaBHEHHUS. KBajlpaTHbIC YpaBHEHHUsI, CBO/IS
Teopema Buera | ypaBHeHUs ¢ pelIeHNE TaKuX
u eif oOpaTHas. | IMOMOIIBIO TEOPEMBI | YpaBHEHMH K
Buera. peLIeHHIO
53 KonTponbHas 1 18 KonTpons, Pemate JIMHEHHBIX U
pabora Ne 5 mo OLIEHKa U KBaJIpaTHbIE KBaJIpaTHBIX
TeMe: KOPPEKIHS YpaBHEHHUSL. YpaBHEHHH €
«KBanpartnsie 3HAHUH HOCJIEAYOLUM
YpaBHEHHS» UCKITIOYCHUEM
54 - | HdpobGusie 9 18 - 21 Oznakomienue ¢ | @opmymy Pemrats IIOCTOPOHHUX
62 panyoHaIbHbIE HOBBIM Y4eOHBIM | KOpHEH KBaJIpaTHbIE KODHEH.
YPaBHCHUSA MaTepHUalioM. KBagpaTHOI O ypaBHeHus1. Pemats Pewats
3akperuieHue YpaBHEHHUS. JpoOHbIe TEKCTOBBIE
H3y4EHHOT 0 Teopemy palMOHaIbHbIE 3ajauy,
MaTepHana. Buera. KBaJpaTHbIE UCTIOJIb3Ys B
ITpumenenne Anroput™ YPaBHEHHUS. KayecTBe
3HaHUH U peleHus anredpanyecKoit
YMEHHUH. JIpOOHBIX MOJETH
KomOnHMpOBaHH | parMoOHAIBHBIX KBaJpaTHBIE U
BIH. YpaBHEHHH. JpoOHbIE
63 KonTtponbHas 1 21 KoHTpo:nb, Pemrats 3amaun ¢ panroOHaJIbHBIE
pabora Ne 6 mo OLICHKA U MOMOIIIBIO ypaBHeHu. SIcHO,
TEME: KOppEKLHA pauuoHaIbHBIX TOYHO, 'PaMOTHO
«KBagpartHble 3HAHUH YPaBHEHMI. H3JIarate CBOU
YpaBHEHHS» MBICIH B YCTHOH U

MMUCbMEHHOH
peuH, NOHUMATh




CMBICJI

MOCTaBJIEHHOU
3ajauu,
BBICTPaNBaTh
apryMeHTaluto,
MPUBOIUTD
IIPUMEPHI U
KOHTPIPUMEPBHI.
KonTponuposats
mporecc 1
pe3ynbpTar
yaeOHOM
MaTeMaTHYECKOH
JIESITETTBHOCTH.
PacnoszHaBath
JIOTHYECKHI
HEKOPPEKTHBIE
BBICKa3bIBAHMUSL.
HepagencrBa (20 1yacoB)
64 - | Uucnossie 8 22-24 Oznakomienne ¢ | O6o3HaUCHHE CpaBauBath uncna | @opmynupoBats
71 HEpPaBEHCTBA M HOBBIM Y4€OHBIM | YHCIIOBBIX C TIOMOIIBIO 1 IOKa3bIBaTh
UX CBOWCTBa MaTepHaJIoM. HEpPaBEHCTB. OIpeieNeHusl. CBOMcTBa
3akperneHue Onpenenenue Uurath 4uCIOBBIC YHUCIIOBBIX
H3Yy4eHHOTO CpaBHEHHS HEpaBEHCTBA. HEpPaBEHCTB.
Marepuana. qucen a u b. IIpumensaTs Hcnonb3oBats
IIpumenenue Teopemsl 0 TEOPEMBI O anmapar
3HAHUU U CBOMCTBax CBOMCTBax HEPaBEHCTB I
YMEHUH. YHCITOBBIX YHCIIOBBIX OLICHKH
KoMOnHMpOBaHH | HEpaBEHCTB. HEpPaBEHCTB. MOTPENTHOCTH 1
BIil. TeopeMsl 0 [IpumensaTs TOYHOCTH
CIIOKEHUH U TEOPEMBI O TPUOIHKEHUS.
YMHOXECHUHT CIIOKEHUH U Haxonuts
YHCIOBBIX YMHOKEHUHI nepeceyeHne u
HEpaBEHCTB. YHCIOBBIX o0beMHEeHNE
Omnpenenenue HEpaBEHCTB. YMETh | MHOXXECTB, B
aOCOJIFOTHOW M | HaXOIUTh YaCTHOCTH
OTHOCUTEJIBHON | MOTPEUTHOCTh U YHCIOBBIX
MOTPEIIHOCTEH. | TOUHOCTh IIPOMEKYTKOB.
TPUOIHKEHHSL. Pemats
72 KonTponbHas 1 24 KonTtpons ITpumenATH JIMHEHHBIE
pabora Ne 7 mo 3HAHUW U yMEHUU CBOMCTBa HEPABCHCTBA.
TeMe: YUCIIOBBIX Pemate cucremst
«HepasencTtsa» HEpaBEHCTB IPH JIMHENHBIX
CIIOKEHUH U HEPaBEHCTB, B TOM
YMHOKEHUHI YHCcIe TaKuX,
HEpPaBEHCTB. KOTOpBIE
73 - Hepasencta ¢ 10 25-28 Oznakomnenue ¢ | O6o3nauenne nu | Haxonuts 3aMMcaHbl B BUIIE
82 OZIHOH HOBBIM Y4eOHBIM | OIpesesicHHue HepeceyeHue u JBOUHBIX
NEPEMEHHON U MaTepHUaJioM. MNEePECCUCHUS U o0BeTMHEHNE HCPABCHCTB.
UX CUCTEMBI 3akpernieHue 00BeTMHEHUS MHO>KECTB. SlcHo, TouHO,
U3yYEHHOTO MHOXECTB. H306paxkaTs IpaMOTHO
Mmarepuarna. O6o03Ha4yeHue YHCIIOBBIE U3Jarath CBOU
[Tpumenenne YHCIIOBBIX MPOMEXYTKH Ha MBICJIM B YCTHOH U
3HAHWH U MPOMEXYTKOB. | KOOPIMHATHOM NHMCbMEHHON
YMEHUM. CaoiicTBa MPSIMOMA. peuu, IOHUMAaTh
KoMOMHMpOBaHH | YHCIIOBBIX [TpumensTh CMBICIT
BIH. HEpPaBEHCTB. oIpenieNeHue HOCTABJIEHHOM
Omnpenenenne pemeHus 3a1a4u,
peLcHus HEpPaBCHCTBA C BBICTpAauBATh
CHCTEMBI OIHOMU ApryMEHTAIMIo,
HEPaBEHCTB C IIepEMEHHOM. NIPUBOJUTH
OJTHOM ITpumenATH IIPUMEPEI U
IIepEMEHHOM. onpeneeHre KOHTPIIPUMEPHI.
CaoiicTBa pewenus cuctembl | KoHTpomuposarsh
YHCIIOBBIX HEPaBEHCTB C nponecc u
HEpPaBEHCTB. OJIHOM pe3ynbTar
HNEPEMEHHOI. yaeOHOI
Pemrats cucreMsl MaTeMaTH4eCKON




HEPABEHCTB C JIESITEIBHOCTH.
OJIHOM Pacno3naBath
HNEPEMEHHOII. JIOTHYECKHI
Jloxa3bIBaTh HEKOPPEKTHBIE
HEpaBEHCTBA. BBICKA3bIBAHMUSL.
83 KonTponbHas 1 28 KonTtpons Pemats cucremst CaMocTOSITENbHO
pabora Ne 8 mo 3HaHUM U yMeHUH HEpPaBEHCTB C IUTAaHUPOBATh
TEME: OJIHO1 aIbTepHATHBHEIE
«HepaseHcTBa» TIEpEMEHHOIA. ITyTH TOCTUXKEHUS
neneH, 0CO3HAaHHO
BEIOMpATH
Hanboee
3¢ P eKTHBHEIC
CIOCOOBI
pelnieHus
y4eOHBIX U
MIO3HABATENBHBIX
3a1au
CreneHb ¢ 1e/IbIM NMOKa3aTeeM. JiieMeHThI craTucTuku (11 yacoB)
84 - Crenenp c 6 28 - 30 Oznakomienne ¢ | OmnpeneneHue [TpumensTH 3HaTh
89 LENTBIM HOBBIM Y4€OHBIM | CTETIEHH C OIpeNIeNeHUE ONpENEIECHUE U
MokaszareiaeM Hu MaTepHaJIoM. LEJIBIM CTETIEHH C IIeJIbIM CBOICTBA CTENEHU
eé cBolicTBa 3akpernieHue OTPHLIATENIBHBl | OTPUIATEIBHBIM C IeTBIM
H3Yy4eHHOTO M IIOKa3aTesieM. | MoKa3aTeJeM. MoKa3aTeseM.
Marepuana. CsaoiicTBa Haxonuts IIpumensats
IIpumenenue CTEIEHH C 3HA4YEHHUE CTETIICHU CBOICTBA C LIEIbIM
3HaHUN U LEJTbIM C LIEeTBIM HoKasaTeeM npu
YMEHHH. MOKa3aTesIeM. OTPHLIATEIbHBIM BBINOJIHEHUH
KomOunnposann | CtaHmapTHBIH MIOKAa3aTEJIEM. BBIYHCIIEHUN U
BIM. BUJI YHUCIIA. [TpeoOpa3oBeBaTh | MpeoOpa3oBaHUH
[IpaBuna BBIPAKEHUS, BBIPAKEHUI.
YMHOXKEHUS U coJieprKalue Hcnone3oBath
JIEJIeHUS CTETICHH C IeJIbIM 3aIlUCh YHCET B
JIECSITUIHBIX MOKa3aTeseM. CTaHJapTHOM
Tpo6eii. [IpuBOIUTE YKCIO BUE IS
CaoiicTBa K CTaHJapTHOMY BBIPAXKEHUS U
CTETICHH. Buay. [IpuMeHATH COTIOCTaBJICHUS
CTaHJAapTHBIN BUJ, pa3mepoB
4ycia npu 00BEKTOB,
peleHnn JUIHTENBHOCTU
TEKCTOBBIX 3a/1a4. IIPOLIECCOB B
90 KonTponbHas 1 30 KouTpons Brinonuate OKpYXKarolleM
pabdora Ne 9 mo 3HAHUW U yMEHUU JIEUCTBUS CO MHpE.
TeMe: CTETICHSAMHU. ITpuBoauTh
«CremneHn c HIPUMEPBI
LEJTBIM peTpe3eHTaTUBHO
MIOKa3aTeIEM» iu
91 - DJIeMEHTBI 4 31-32 O3nakomiienue ¢ | [Tonstue Cobupats u HEPENPE3CHTAaTUB
94 CTaTUCTHKH. HOBBIM Y4€OHBIM | YacTOTHI, IpyNIIUpOBAaTh HOM BHIOOPKH.
MaTepHuaJioM. TaOJIHIIBI CTaTUCTUYCCKHUEC HWsBiekath
KomOuunpoBaHH | 4acTor, nanabie. CTpOUTH MH()OPMAIHIO U3
BIii. 3aKpeIyIieHue | MHTePBAILHOTO | CTONOYaThIe U TaOJIHIT YacTOT 1
H3y4EHHOT 0 psina, JIMHEHHbIE OpraHU30BBIBATh
Marepuana. BBIOOPOYHOTO JUarpaMMsl U MH()OPMAIHIO B
IIpumenenue UCCIEJOBaHus. | TpadUKH. BHJIE TaOJIII
3HaHUH U Crnoco0b1 4acTOT, CTPOUTh
YMEHUM. HarJIsAHOTO HMHTEPBAJIbHBIN
MpeACTaBIICHUS pan.
CTaTUCTUYECKO Hcnonbe3oBath
it mHOpMAaIHH. HarJsgJHOE
MIpeICTaBICHNE
CTaTUCTUYECKOU

nHdopmanum B
BHUJIE CTOJI0YATHIX
1 KPYTOBBIX
JHATrpamMM,
MOJIUTOHOB,
THCTOTPaMM.




SIcHO, TOYHO,
IpaMOTHO
H3J1araTh CBOU
MBICJIH B YCTHOU U
MMHUChbMEHHOM
pedu, IOHUMATh
CMBICTT
IMOCTaBJICHHOU
3aa4H,
BEICTPaNBaTh
apryMeHTaInuio,
TIPUBOIUTD
TIPUMEPEI U
KOHTPIPUMEPHL.
Kontponuposats
mporiecc u
pe3yabTar
y4eOHOi
MaTeMaTHYeCKOM
JIeITeIbHOCTH.
Pacrio3naBath
JIOTHYECKHU
HEKOPPEKTHBIC
BBICKA3bIBAHMSL.
CaMOCTOSTEIIbHO
IUTAHUPOBATH
aJbTePHATHBHBIC
MyTH TOCTHIKCHUS
Leae, 0CO3HaHHO
BBIOMpATh
Hanbolee

3¢ PeKTHBHEIC
CII0COOBI
perIeHus
YIeOHBIX U
IMO3HABaTEIbHBIX
3aga4y. Haxoauts
B Pa3JIUYHBIX
HCTOYHHUKAX
nHpopmanuio,
HEO0OX0TUMYIO
JUTSE PEeLICHHUS
MaTeMaTHYECKUX
npobiem, U
MPEJCTaBIATE e€ B
MOHATHOH opme;
MIPUHUMATH
peleHue B
YCIIOBHSIX
HETIOJIHOU U
H30BITOYHOM
nHdopmanuu

IMoBTOpenue (8 yacon)

95 - IToBTOpEHUE 32 O006mEenns u O060061maTs u
96 CHUCTEeMaTH3alun CHUCTEMATH3HPOBAT
3HAHUM 1 b 3HAHUS 11O
YMEHUM. OCHOBHBIM TeMaM
Kypca MaTeMaTHUKH
8 kiacca, pemarthb
3a7a4n
MOBBIIICHHON
CJIO’)KHOCTH.
97 HUrorossrii 33 Kontpons u
3a4éT CcHCTEeMaTH3alUs
HU3YYEHHOTO
MaTepHaa.
98 - | Urorosas 33 KonTtpons O600mmaTs n
99 KOHTpOJIbHAs 3HAHWH U yMEHUH CHCTEMATU3UPOBAT

[TpumMeHeHne Bcex
YV,
MPEyCMOTPEHHBI
X IIpoTrpaMmoii §
KJacca.




pabora. b 3HAHUS TI0
OCHOBHbLIM TEMaM
KypCa MaTeMaTUKn
8 Kracca.
100 - | IToBTOpEHUE 3 34 O06o0uIcHus U 00600mare u
102 CHUCTEMAaTHU3aLUN CHCTEMATU3UPOBAT
3HAaHUU U b 3HAaHUA I10
yMeHHﬁ. OCHOBHBIM TEMaM
Kypca MaT€MaTUKN
8 KJacca, pemarb
3a1a9n
MOBBILIEHHON
CJIOKHOCTH.
IMoypouHoe niiaHnpoBaHue
Jara
Neypoka) Conenskanme KosaunyecTBo
n/n IIo dakTHye aep 4acoB
ILUIAHY CKH
I'nasa I. PauuonanbHblie Apoou. 23
§ 1. PannonajibHbIe IpO0H M UX CBOICTBA 5
11 01.09.23 PannonanbHble BBIpayKEHUS. 1
2/2 05.0923 PaunonansHbIe BbIpaKeHUS. 1
3/3 06.09.23 OcHoBHOE cBOICTBO 1podu. Cokpaiienue 1poOei. 1
4/4 08.09.23 OcHoBHoe cBoiicTBO Apodu. CokpaieHue apooei. 1
5/5 12.09.23 OcHoBHOE cBOMCTBO npodu. Cokpalienue 1poOei. 1
§ 2. Cymma u pasHocThb apodeii. 6
6/1 13.09.23 CrnoxeHue ¥ BRIUUTAHUE JPOOei ¢ OJIMHAKOBBIMHU 1
3HaMEHaTEISIMU.
) 15.09.23 CrnoxeHue ¥ BRIUUTAHUE IPOOei ¢ OJIMHAKOBBIMHU 1
3HaMEHaTEISIMHU.
8/3 19.09.23 CrnoxeHue ¥ BRIUUTAHUE JPOOei ¢ OJIMHAKOBBIMHU 1
3HaMEHaTEISIMHU.
9/4 20.09.23 CrnosxeHue 1 BIYUTaHUE APoOEi ¢ pa3HBIMU 1
3HaAMEHATEISIMHU.
10/5 22.09.23 CrnosxeHue U BIYUTaHUE APoOEi ¢ pa3HBIMU 1
3HaAMEHATEISIMHU.
11/6 26.09.23 CrnosxeHue 1 BIYUTaHUE APOOEi ¢ pa3HBIMU 1
3HaAMEHATEISIMHU.
12/1 270923 KonTpoabnasn paﬁ(u)'T'a Ne 1 nmo teme «Cioxkenune u 1
BbIYUTaHMeE APo0ei
§ 3. IIpousBeneHue U YacTHOE APOOei. 10
13/1 29.09.23 YMHOxkeHue apooeit. Bo3Benenue npodu B CTEMEHb. 1
14/2 03.10.23 YMmHO)eHue 1pobeii. Bo3Benenue 1podu B CTENEHb. 1
15/3 04.10.23 Jlenenne npoOei. 1
16/4 06.10.23 Jlenenue npoGeit. 1
17/5 10.10.23 [IpeoOpa3oBaHue pallMOHAIBHBIX BHIPAKEHUI. 1




18/6 11.10.23 [IpeoOpazoBanue pariOHAIBHBIX BBIPAXKEHUH. 1

19/7 13.10.23 [Ipeo6pa3oBanue pallMOHANIBHBIX BHIPAKEHUI. 1

20/8 17.10.23 [IpeoOpa3oBanue pariOHAIBHBIX BBIPAXKECHUH. 1

21/9 18.10.23 Oyukuus y=k/x u ee rpaduxk. 1

22/10 | 20.10.23 Oynkius y=k/x u ee rpaduk. 1

23/1 24.10.23 KonTpoabHnasi padora Ne 2 1o Teme «IIpeodpa3oBanue 1
PAUMOHAIBHBIX BbIPAKEHH ).
I'nasa I1. KBagpaTHble KOpHU. 19
§ 4. [leilicTBUTe/IbHBIE YU CJIA. 2

24/1 25.10.23 PaunonaneHble uncna. 1

25/2 27.10.23 UppaumonanbHbie ynca. 1
§ 5. Apupmernyeckuii KBaJAPATHBIN KOPEHb. 5

26/1 07.11.23 KBanparasie kopHU. ApuMeTHIECKU KBAaIPATHBIHI 1
KOPEHb.

283 10.11.23 Haxoxzaenue npuOIMKeHHbIX 3HAYCHUH KBaJAPATHOTO 1
KOPHSL.

29/4 14.11.23 OyHKIMS KBAAPATHBIN KOPEHb U3 X U ee Tpaduk. 1

30/5 15.11.23 OyHKIUS KBAAPATHBIA KOPEHB U3 X U ee rpaduk. 1
§ 6. CBoiicTBa apu¢MeTHYECKOr0 KBaJpaTHOI0 KOpHs. | 3

311 17.11.23 KBanpaTHblii KOpeHb U3 IPOU3BEACHHUS U APOOH. 1

32/2 21.11.23 KBanpaTHblii KOpeHb U3 TPOU3BEACHUS U APOOH. 1

33/3 22.11.23 KBanpaTHblif KOpeHb U3 CTENICHHU. 1

34/1 24.11.23 KonTtpoabsnas padora Ne 3 nmo teme «CBoiicTBa 1
apu(pMeTHYECKOTr0 KBAJPATHOI0 KOPHS».
§ 7. llpumeHeHune cBOMCTB apupMeTHIECKOTO 7
KBAaJIPaTHOI0 KOPHSI.

35/1 78.11.23 BriHecenue MHOKUTENS 3a 3HaK KOpHs. BHeceHue 1
MHOYHTEJIS 110/ 3HAK KOPHSI.

36/2 29 11.23 BriHecenue MHOKUTENS 3a 3HaK KOpHs. BHeceHue 1
MHOYHTEJIS 1101 3HAK KOPHSI.

37/3 01.12.23 [Ipeobpa3oBaHue BbIpaxeHHUH, COAEPKAIUX KBAAPATHBIC 1
KOpPHHU.

38/4 05.12.23 [IpeobpazoBaHue BhIpaXEHUH, COIEPKAIUX KBAAPATHBIC 1
KOpPHHU.

39/5 06.12.23 Brinecenue MHOKUTENS 3a 3HaK KOpHs. BHecenue 1
MHOYHUTEJIS IO/ 3HAK KOPHSI.

40/6 08.12.23 BriHecenue MHOKUTENS 32 3HaK KOpHs. BHecenue |
MHOYHTEJIS 10T 3HAK KOPHSI.

41/7 12.12.23 [IpeoOpazoBaHue BbIpaX)XEHHUH, COAEPIKAIUX KBAAPATHBIC 1
KOpPHHU.

42/1 13.12.23 KonTtpoabsnas padora Ne 4 no reme «Ilpumenenne 1

CBONCTB apu(PMETHYECKOI0 KBAaAPATHOI0 KOPHS».




I'nasa III. KBagpaTHble ypaBHeHHUS.

N
[t

§ 8. KBaapaTHoe ypaBHeHNeE U €er0 KOPHHU. 10
43/1 15.12.23 Henonnble kBagpaTHbIE ypaBHEHUS. 1
44/2 19.12.23 Henonnelie kBagpaTHbIE ypaBHEHUS. 1
45/3 20.12.23 dopmysa KOpHEH KBapaTHOTO ypaBHEHUS. 1
46/4 22.12.23 dopMyna KOpHEW KBaAPATHOTO YPaBHEHUS. 1
47/5 26.12.23 dopMyIia KOpHEH KBaPaTHOTO YpaBHEHUS. 1
48/6 27.12.23 Pewrenue 3a1ayu ¢ TOMOLIBIO KBAIPATHBIX YPABHEHUIA. 1
49/7 29.12.23 Pemenue 3a1a4 ¢ NOMOIIBIO KBaAPATHBIX YPABHEHUH. 1
50/8 09.01.24 Pemrenue 3a1au ¢ TOMOLIBIO KBAIPATHBIX YPABHEHUIA. 1
51/9 10.01.24 Teopema Buera. 1
52/10 12.01.24 Teopema Buera. 1
st [1eo1ae || Koo paora ¥ Sun e aspaniee

§ 9. /IpoOHbIe panoHAJbHbIC YPABHEHHS. 9
54/1 17.01.24 Pemenue npoOHBIX pallMOHAIbHBIX YPABHEHUH. 1
55/2 19.01.24 Pemennie IpoOHBIX pallMOHATIBHBIX YPAaBHEHHIH. 1
56/3 23.01.24 Pemenue npoOHBIX pallMOHAIbHBIX YPABHEHUH. 1
57/4 24.01.24 Pemennie IpoOHBIX pallMOHATIBHBIX YPAaBHEHHIH. 1
58/5 26.01.24 Pemenue 3a1a4 ¢ mOMOIIBIO pallMOHANBHBIX YPAaBHEHUH. 1
59/6 30.01.24 Pemrenue 3ana4 ¢ mOMOIIBIO PALIMOHATIBHBIX YPaBHEHUN. 1
60/7 31.01.24 Pemenue 3a1a4 ¢ MOMOIIBIO pallMOHANBHBIX YPAaBHEHUH. 1
61/8 02.02.24 Pemenue 3ana4 ¢ MOMOLIBIO PallMOHAIBHBIX YPABHEHUH. 1
62/9 06.02.24 Pemenue 3a1a4 ¢ mOMOIIBIO pallMOHANBHBIX YPAaBHEHUH. 1
ot [oupae| | Kompomtpabon s e e

I'maBa IV. HepaBencrna. 20

§ 10. Yucsi0Bble HepaBeHCTBA U UX CBOMCTBA. 8
63/1 09.02.24 UwucnoBbie HEpaBEHCTBA. 1
65/2 13.02.24 UucnoBble HEPABEHCTBA. 1
66/3 14.02.24 CBolicTBa YHUCIOBBIX HEPABEHCTB. 1
67/4 16.02.24 CBolicTBa YHCIIOBBIX HEPABEHCTB. 1
68/5 20.02.24 CrnosxeHue 1 yMHOKE€HUE YHCIOBBIX HEPABEHCTB. 1
69/6 21.02.24 CrnoxeHue 1 yMHOKEHUE YNCIOBBIX HEPABEHCTB. 1
70/7 27.02.24 [TorpemHoCTh U TOUHOCTH MPUOTUKEHHUS. 1
71/8 28.02.24 [TorpemHocTh ¥ TOYHOCTH MPUOIHNKEHHUS. 1
72/1 01.03.24 KonTtpoabHnas pa6ora Ne 7 no reme «HucjioBbie 1

HEPaBEHCTBa».

§ 11. HepaBeHncTBa ¢ 0/1HOii IepeMeHHOM 1 UX cucTeMbl. | 10
73/1 05.03.24 [Tepeceuenue u 00bEAMHEHNE MHOKECTB. 1




74/2 06.02.24 [Tepeceuenme u 0ObEAMHEHIE MHOKECTB. 1
75/3 12.03.24 YUucnoBble TPOMEKYTKH. 1
76/4 13.03.24 UucnoBble IPOMEXKYTKH. 1
77/5 15.03.24 Penrenne HepaBeHCTB ¢ OHOM TEPEMEHHOM. 1
78/6 26.03.24 Pemenue HepaBeHCTB ¢ OAHON EPEMEHHOM. 1
79/7 27.03.24 Pewrenne HepaBeHCTB ¢ OHON TEPEMEHHOM. 1
80/8 29.03.24 Pemenue cucrteM HEPaBEHCTB € OJJHOM NTEPEMEHHOM. 1
81/9 02.04.24 Pemrenne cucreM HEpaBEHCTB C OHOM MEPEMEHHOM. 1
82/10 | 03.04.24 Pemenue cucreM HEPaBEHCTB € OJJHOM NIEPEMEHHOM. 1
83/1 05.04.24 KonTpoabHas padora Ne 8 mo reme «Pemenne 1

HEPaBEHCTBY.

T'maBa V. CreneHs ¢ HeJIbIM NOKAa3aTeJaeM. JJIeMEeHThI 1

CTATHCTHKH.

§ 12. CreneHns ¢ 1eJbIM MOKa3aTeIeM U €€ CBOICTBA. 6
84/1 09.04.24 S:f;ﬁgiiﬁé CTETEHH C IIEJIBIM OTPULIATEIbHBIM 1
85/2 10.04.24 S:f;ﬁgiiﬁé CTETEHH C IEJIBIM OTPULIATEIbHBIM 1
86/3 12.04.24 CBoliCTBa CTENEHU C LIEJIBIM TTOKA3aTEIEM. 1
87/4 16.04.24 CBolicTBa CTENEHHU C 1IEJIBIM MTOKa3aTeeM. 1
88/5 17.04.24 CrangapTHbIN BUJT YKCTIA. 1
89/6 19.04.24 CranmapTHBIN BU YKCa. 1
90/1 23.04.24 KounrtpoJabHnas padora ;N‘e 9 no reme «CremneHsb ¢ HeJIbIM 1

1oKa3aTejieM U ee CBOHCTBa».

§ 13. DyileMeHTBI CTATHCTHKH. 4
91/1 24.04.24 COop u rpynnupoBKa CTaTUCTHYECKUX JAHHBIX. 1
92/2 26.04.24 CO60p ¥ rpynnUpoBKa CTATUCTUYECKHUX JTaHHBIX. 1
93/3 30.04.24 Harnsaaoe npeacraBieHue craTucTuiaeckor nagopmanud. | 1
94/4 03.05.24 HarnsnHoe npeacraBieHue cTaTucTHUecKo nHpopmanuu. | 1

IMoBTOpeHHe 8
95/1 07.05.24 KBaznpaTHble KOPHU U KBaJpaTHBIE YPABHEHHUS 1
96/2 08.05.24 HepasenctBa 1
97/3 10.05.24 Hrorosasi koHTpoJIbHaAsI padoTa 1
98/4 14.05.24 Hrorosasi KOHTpo/IbHasI padoTa. 1
99/5 15.05.24 [IpeobpaszoBanme pallMOHATBLHBIX BRIPAKCHUIH 1
100/6 17.05.24 DyHKIHH ’ W BX TpaduKH 1
101/7 | 21.05.24 CucreMbl HEpaBEHCTB 1
102/8 22.05.24 Pemrenne TeKCTOBBIX 3a74a4 1




I'padpux KOHTPOIBLHBIX PadoT Mo aaredpe

Nen/m| JlaTa
ITo DaKTHYECKH
ILIAHY|
Kou-
BO
4yacos
Tema
1 KonTponbnas padota Ne 1 no reme «CrnoxeHue U BIUUTaHUE 1
npobei"
2 KonTtponsnas padora Ne 2 o teme «IIpeobpazoBanue 1
palOHATILHBIX BBIPAKECHUN».
3 KonTtponsHast padora Ne 3 o teme «CBoiicTBa apu(pMETHIECKOTO
KBaJIpaTHOTO KOPHSI».
1
4 KonTponbnas padota Ne 4 no teme «lIpumMenenue cBoiicTB 1
apru(METHIECKOTO KBaPATHOTO KOPHSD».
5 KonTponsnas padora Ne 5 nmo teme «KBagpatHoe ypaBHeHue u ero| 1
KOPHI.
6 KonTponbnas padota Ne 6 o teme «Perienne paimoHaaIbHbIX
YPaBHEHUI».
1
7 Kontponbnas padota Ne 7 mo temMe «HuciaoBbie HEpaBEHCTBAY. 1
KonTponsnas pabora Ne 8 o teme «Penienrne HepaBeHCTBY. 1
Kontponbnas padota Ne 9 o teme «CTeneHs ¢ 1ebM
II0OKA3aTeJIEM U €€ CBOWCTBAY.
10 HToroBast KOHTpOJIbHAs paboTa. 2
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IHosicHuTeIbHASA 3aNIMCKA.
Jannast pabovas mporpamMma peain3yeTcsi Ha OCHOBE CIIEIYIONNX JOKYMEHTOB!
1. IIporpamMmbl  0011€00pa30BaTENbHBIX yUpekaeHut. Anredpa. 7-9 kiaccel. / Coct. Bypmucrtpopa T.A. — M. «IIpocemenue», 2019 r. ABropckas
nporpamma 1o anredpe FO.H. Makaperue, H.I'. Muniok u nip.
2. ®@enepalibHOTO MepeyHs Y4eOHUKOB, PEKOMEHJ0BaHHBIX MUHHUCTEPCTBOM 00pa3oBanus Poccuiickoit denepaiuu K UCHOIb30BaHUIO B
o0pa3oBaTeIbHOM IpoIiecce B 001e00pa3oBaTenbHbIX yupexkacHusx Ha 2023-2024 y4eOHsbIi rox,
3. bBypmuctposa T. A, « [Iporpammsl o011e00pa3oBaTenbHbIX yupexaeHuii . Anredpa. 7-9 knacc.» Uzn. «lIpocsemenue», 2019 .
Pabouas nmporpamma o anredpe B 9 knacce paccunrana Ha 102 gaca, u3 pacdera 3 yaca B HEJEIIO.
[Ipu u3ydeHuu Kypca MaTeMaTHKHd Ha 0a30BOM ypOBHE MPOIODKAIOTCS U IMOJNYYalOT Pa3BUTHE COJEp>KATENbHbIE JTHHHUH: «ApupMeTHKa», «Anredpay,
«DNEeMEHTHI JIOTUKU, KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEMN.
B xoz1e ocBoeHUs1 coJiep:kaHusl Kypca yqaniecs MoJay4aloT BO3MOKHOCTh:
® Da3BUTH MPEICTABICHHUS O YHCJIE U POJIM BBIYMCICHUN B YEIOBEYECKOH MPAaKTHKE; CHOPMUPOBATH MPAKTUICCKHE HABBIKMA BBITOJHEHHS YCTHBIX,
MMUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCIICHUH, Pa3BUTh BEIYUCIUTEIBHYIO KYJIBTYPY;
® OBJAJETh CUMBOJIMYECKUM S3BIKOM anreOpbl, BeIpaboTaTh (OopMaibHO-ONEpATUBHBIC anreOpanyecKkue yMEHHs U HAYyYUThCS MPUMEHATh UX K
PEIICHHI0 MaTeMaTHYEeCKIX U HeMaTeMaTHYeCKuX 3a/1ay;
® U3YyYUTH CBOWCTBA U rpa)MKu 3JEMEHTAPHBIX (PYHKINI, HAYYUTHCS UCTIONB30BaTh (PYHKIIMOHAIEHO-Tpa(UIECKUe TPEICTABICHUS I OMUCAHUS
Y aHalli3a pealibHbIX 3aBUCUMOCTEH;
® pa3BUTbH NPOCTPAHCTBEHHbIE MTPEICTABICHUS U N300pa3UTEIbHbIE YMEHMSI, OCBOUTh OCHOBHBIE ()aKThl M1 METO/IbI MJIAHUMETPHUH, ITO3HAKOMUTHCS C
MPOCTEUIIUMH MPOCTPAHCTBEHHBIMH TEJIAMHU U UX CBOMCTBAMU;
® TMOJY4YUTH MPEJICTABICHUS O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEabHOM MHPE M O PAa3IMYHBIX CIIOCO0aX UX U3YyUeHHUs, 00 0COOEHHOCTSAX
BBIBOJIOB M IPOTHO30B, HOCAILMX BEPOSTHOCTHBIN XapaKTep;
® pa3BUTH JIOTUYECKOE MBIIUIEHUE U PeUb — YMEHHS JOTMUYECKU OOOCHOBBIBATH CYXJEHHUS, IPOBOJUTH HECIIOKHbIE CHCTEMATU3allUU, IPUBOIUTH
MpUMEPBhl U KOHTPIPUMEPHI, UCIOJIb30BaTh PA3IUYHBIC SI3BIKM MAaTeMaTHUKU (CIOBECHBIM, CUMBOJIMYECKUHN, TpaduuecKuil) s WLTIOCTPAIUH,
WHTEpIpETAINH, aPTYMEHTAIIUU U JI0Ka3aTeIbCTBA;
e chopmHpoBaTh IPEACTABICHUS 00 U3y4aeMbIX MOHATHSAX M METOAAaX KaK BaXHEHIIMX CPEeICTBAX MATEMaTHYECKOTO0 MOJEIMPOBAHUS PEabHBIX
MPOLECCOB U SIBIICHUI.

3amaun:
® crucreMaTrus3alus CBG}IGHI/If/i O yHucJax, 1/13yquI/1e HOBBIX BHUJ0B YHCJIOBBIX BI)Ipa)KeHI/Iﬁ 158 (1)OpMy.]'I; COBepH_IeHCTBOBaHI/Ie HpaKTI/I'-IeCKI/IX HABBIKOB U
BBIUMCIUTENHHON KYIbTYPHI; (GOPMHUPOBAHHE U PACIIMPEHHUE aNreOpandecKoro anmapara;
L] (bOpMI/IpOBaHI/Ie MATECMATHUYCCKOT O annapaTa JJIs peI_HeHI/ISI 3aJa4 U3 MaTeMaTUuKU, CMEXHBIX HpeHMeTOB, 01<py>1<a}0111e171 peaJ'IBHOCTI/I;



® [IOJIy4eHHE UIKOJbHUKAMHM KOHKPETHBIX 3HAaHMW O (YHKIUSAX KaK BaKHEWIIeW MaTreMaTHdecKol MOJeNu Ui OINUCAaHUS U HUCCIIEJOBaHMS
pa3sHOOOpa3HBIX MPOIIECCOB;

® (hopMUPOBaHKE Y LIKOJIHHUKOB NMPEACTABICHUI O POIM MaTEMATHKU B Pa3BUTHH LIMBUIN3ALUU U KYJIbTYPHI;

® Pa3BUTHE MPEACTABIECHUIN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPY’KAIOIIEM MUDE;

® COBEpIICHCTBOBAHNE UHTEIUICKTYaIbHBIX M PEUEBBIX YMEHHH IMyTeM 00OralieHns MaTeMaTH4eCKOro 3bIKa, Pa3BUTUE JIOTUYECKOTO MBIILICHUS.

Hesan
Wzyuenue anredpsl B 9 Kiacce HAIPaBIIEHO HA JOCTUKEHHE CIIEIYIOIINX EeJIeH:

L4 OBJIAACHUC CHCTEMOM MaTeMATH4YeCKHUX 3HAHHUI H yMeHHﬁ, H€O6XOI[I/IMBIX AJid IpUMCHCHUSA B HpaKTquCKOﬁ ACATCIIBHOCTH, U3YYCHUA CMCIKHBIX
JAUCHUILINH, ITPOAOJIKCHUA O6p3,30BaHI/I$I;

o pa3BHUTHE BbIYUCIUTEILHBIX H (POPMAIbHO-0NIEPATHBHBIX AJIre0panvyecKuX YMeHHUI 10 YPOBHs, IO3BOJISIONIEIO YBEPEHHO HCIIONb30BaTh UX MPU
peIlIeHnH 3a]]a4 MAaTEMATHKU U CMEKHBIX TIPEIMETOB;

L4 HHTEJICKTYAJIbHOE€ Pa3BUTHE, (bOpMI/IpOBaHI/Ie Ka4y€CTB JIMYHOCTH, H€06XOILI/IMI)IX YCJIOBCKY IJIA HOJIHOHCHHOﬁ JKMU3HHU B COBPECMCHHOM O6HI€CTBG,
CBOMCTBEHHBIX MaTEMaTHUECKOI ACATCIIBHOCTHU: SACHOCTHM WM TOYHOCTU MBICIIHM, KPUTUYHOCTU MBINUICHUA, HWHTYULUH, JIOTUYCCKOI'O MBIIJICHUA,
JJICMCHTOB aHFOpHTMquCKOﬁ KYJIbTYPBI, IPOCTPAHCTBECHHBIX HpCHCTaBHCHHﬁ, CIIOCOOHOCTH K MpCOaAO0JICHHUTIO pr,Z[HOCTeI;'I;

o (popmupoBanue npeacrasiieHni 00 UEAX U METO/IaX MAaTEMAaTUKK KaK YHUBEPCAIBHOI'O S3bIKa HAYKH M TEXHUKH, CPEACTBA MOAEIUPOBAHNUS SBJICHUN
U IIPOLIECCOB;

. BOCNHMTAHUE KYJIbTYpBI JINYHOCTH, OTHOIIIEHHS K MaTeMAaTHKE KaK K YaCTH OOIIEYeTI0BEYECKON KYJIbTYphI, HTPAIOIIE 0COOYIO pOJib B OOIIECTBEHHOM
pPa3BUTHH.

OcHoBHbIE pa3BUBaIOLIMe U BOCIIMTATE/IbHbIE LeJIN

PasBurne:

e SlcHOCTH M TOYHOCTH MBICIIH, KpUTHUHOCTH MBIIIJICHUS], UHTYULIUH, JIOTHYECKOTO MBIIUIEHUS, 3JIEMEHTOB aJTOPUTMUYECKOMN KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHNUH, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEN;
MareMaTnyeckou peuu;
CencopHoii cepsl; IBUraTeIbHON MOTOPUKH;
Buumanus; namsaru;

e HaBbIkOB caMO U B3aMMOIIPOBEPKH.
®opMupoBaHHUe MTPEICTaBICHUN 00 HesIX U METOJaX MaTEMAaTHKU KaK YHHUBEPCAIbHOIO S3bIKa HAYKU U TEXHUKHU, CPECTBA MOJCIUPOBAHUS SIBICHUN U
IIPOLIECCOB.
Bocnuranmue:

e KynbTypsl TMUHOCTH, OTHOIIEHUS K MaTEMaTHKE KaK K YaCTH 00IIeYesIOBEYeCKON KyIbTYpPbl, IOHUMaHUE 3HAYUMOCTH MaTeMaTUKHU IS

Hay4YHO-TEXHUUYECKOT0 IIpOrpecca;



e BoeBrIx KauecTs;
e KoMMyHUKa0EIHEHOCTH;
e OTBETCTBEHHOCTH.

B xone npenonaBanust MareMaTuku B 9 kiacce, paboTsl Hax (OPMUPOBAHUEM Y ydYallUXCs, IEPEUUCICHHBIX B POrpaMMe 3HAHUH U YMEHUH, CIIEIyeT
00paTUTh BHUMAHHUE HA TO, YTOOBI OHU OBJIAJEBAIM YMEHUSIMHU 00111e y4eOHOro XapakTepa, pa3Ho0Opa3HbIMHU CIIOCOOAMHU AEATEIBHOCTH, IPHOOPETAIN OIIBIT:

-paboThl C MaTEMATUYECKUMU MOJIENISIMH, IPUEMAMH UX IIOCTPOEHUS U UCCIIEI0BaHMS;

-METOJIaMH UCCIIEOBAHUs PEAIIBHOIO MUPA, YMEHUS JEHUCTBOBATh B HECTAHIAPTHBIX CUTYALUX;

-pelieHus pa3HO0Opa3HbIX KJIACCOB 3aJa4 U3 pa3IM4YHbIX pa3/esioB Kypca, B TOM YHCie 3aJa4, TPeOYIOIIMX TOMCKa ITyTH U CIIOCOOOB peIICHUS;
-MCCIIEIOBATENBbCKOM IeATEIbHOCTH, PAa3BUTHS UACH, IIPOBEICHHS SKCIIEPUMEHTOB, 0000IICHNS, TOCTAHOBKU M (POPMYTUPOBAHMS HOBBIX 33/]a4;
-SICHOr'0, TOYHOT'0, FPAMOTHOI'0 U3JI0’KEHUS CBOMX MBICJIEW B YCTHOM M IIMCbMEHHOM peuH;

-MCIOJIb30BAaHUS PA3JIMYHBIX S3bIKOB MAaTEMATUKU (CIOBECHOTO, CUMBOJINYECKOT0, I'pahuuecKoro), CBOOOAHOIO Mepexoia ¢ OJJHOTO sI3blKa Ha APYrou
JUI WITKOCTPALMK, HHTEPIIPETalluu, apryMEHTalluH;

-IIPOBEJICHUS I0KA3aTEIbHBIX PACCYKACHUHN, apTyMEHTAIH, BBIIBH)KCHHSI TUTIOTE3 U UX 0OOCHOBAHUS,
-TIOMCKa, CUCTeMAaTU3alll1, aHAJIN3a U KilacCu(pUKaluy HHGOPMAIUH, UCIIOIb30BaHUS Pa3HOOOPa3HbIX HH()OPMAIIMOHHBIX HCTOYHUKOB, BKIIIOUasl y4eOHYIO U
CIIPABOYHYIO JTUTEPATYPy, COBPEMEHHbBIC HH(POPMAIIMOHHBIC TEXHOIOTHH.

®OPMbI OPTAHM3AIIUMU YYEBHOI'O ITPOLIECCA

IIpu oprannzanuu yaeOHOro npouecca 0yaer odecneueHa nociae10BaTeIbHOCTb U3Y4EeHUs y4eOHOr0 MaTepHasa: HOBbIE 3HAHHSI OIIUPAIOTCS HA HEJJABHO
IpoiiieHHBIN MaTeprat; 00eCreyeHo MOATAHOE PACKPBITUE TEM C MOCIEeYIOIIEH pealn3alueil; 3akperuieHue B polecce NPakTUKYMOB, TDEHUHTOB U
UTOTOBBIX cOOeceI0BaHM; OyyT HCIIOIb30BaThCsl YPOKU-COPEBHOBAHUS, YPOKH KOHCYJIbTALlUH, 3a4ETHI.

@®opMbl OPraHu3anuM y4eGHOro npouecca:
® UHAWBHIYyaJIbHEIC;

TPYIIIOBBIE;

UH/IMBUYaJIbHO-TPYIIIIOBBIC;

(bpoHTabHEIE;

PaKTHKYMBI

®opMbI KOHTPOJIA.



OCHOBHBIMU BUAAMH KJIACCHBIX M IOMAIIIHUX MUCbMEHHBIX Pa0OT 00yJaromuXcs SBISIFOTCS 00y4aromire padboThl.
[To anre6pe B 9 Ki1acce MPOBOASTCS TEKYIIHE U OJTHA UTOTOBAs MMCbMEHHBIE KOHTPOJIbHBIE PA0OTHI, CAMOCTOSATEIbHBIC PA0OTHI, KOHTPOJL 3HAHUN B
dbopme TecTa, AMArHOCTUYECKUE PAOOTHI.
Texymire KOHTPOJIbHBIE paOOTHI UMEIOT IEJTbI0 MPOBEPKY YCBOCHUS U3YYaeMOT0 U MPOBEPSIEMOTO IIPOrpaMMHOro Mareprana. Ha KoHTpoibHBIE pabOThI
otrBojuTcs 40mMuH. ToroBast KOHTpoJsibHAsE paboTa MPOBOAUTCS B KOHIIE Y4EOHOTO Tofa.
CamocTosTenbHbIe PA0OTHI M TECTUPOBAHNE PACCUMTAHBI HA 9acTh ypoka (15-25 MuH), B 3aBUCUMOCTH OT IIEJIH TIPOBEACHHS] KOHTPOJIS.

OO0ureyvyeOHbIe yMEHNS, HABBIKU H CIIOCOOBI J1eSITeJIbHOCTH
B xone u3yuenus anreOpsl 00ydaromuecs mpuoOpeTaroT OIbIT:
* IUIAHUPOBAHUS U OCYIIECTBICHUS aJITOPUTMUUYECKOMN ACSATEIHHOCTH, BHITIOJIHEHUS 3aJaHHBIX U KOHCTPYUPOBAHUS HOBBIX &JITOPUTMOB;
* pelIeHus Pa3HOOOPpa3HBIX KIIACCOB 33J1a4 M3 Pa3IMYHBIX Pa3/esioB Kypca, B TOM YUCIIE 3aa4, TPEOYIOINX MOMCKA IMTYTH M CIIOCOOOB pelIeHU ;
* HCCIICIOBATENIbCKON JCSITEIbHOCTH, PA3BUTHS HJICH, IIPOBEACHUS SKCIIEPUMEHTOB, 0000IICHIS, TOCTAHOBKH U (hOPMYITHPOBAHUS HOBBIX 33]1a4;
* SICHOTO, TOYHOT'O, TPAMOTHOT'O M3JI0KEHUS CBOUX MBICIIEH B YCTHON M MUCbMEHHOM pedH, UCIOIB30BaHUS PA3IUYHBIX SI3bIKOB MATEMAaTUKH (CJIOBECHOTO,
CUMBOJIMYECKOTO, TPahUIECKOT0), CBOOOIHOTO MEPEX0/1a C OJJHOTO SI3bIKA HA APYTOH ISl HILTFOCTPAIUH,
MHTEPIIPETAINU, APTYMEHTAIIUU U JI0KA3aTeIbCTBA;
* IPOBEJICHUS TIOKA3aTEeIbHBIX PACCYKICHHM, apTYMEHTAIINH, BBIIB)KEHUS TUTIOTE3 U UX OOOCHOBAHUS;
* MOMCKA, CHCTeMAaTU3alluY, aHaIn3a U KJIacCu(PUKAIUU HHPOPMAIINH, UCIIOIB30BaHUs Pa3HOOOPa3HbIX HH(OPMALIMOHHBIX HCTOYHUKOB, BKJIIOYAs Y4eOHYIO
U CIIPAaBOYHYIO JIUTEPATYPY, COBpEMEHHBIC HH()OPMAITMOHHBIC TEXHOJIOTHH.

BbInycKHUK Hay4YuTces B 7-9 Kiaccax (1718 MCIO0JIb30BAHUS B IOBCeIHEBHOM KU3HHU U o0eclieYeH!s] BO3MOKHOCTH YCIEIIHOT0 MPOJ0JKeHH
o0pa3oBaHusi Ha 0a30BOM YPOBHeE)
DJIeMeHThI TeOpMU MHOKeCTB 1 MATEeMaTHYeCKOI JIOTUKH

e  OnepupoBaTh Ha 6a30BOM ypOBHE' MOHATHAMHU: MHOKECTBO, SIEMEHT MHOYKECTBA, MOJMHOKECTBO, IPUHALIEKHOCT;

®  3a/1aBaTh MHOKECTBA IIEPEYUCIIEHUEM HX IJIEMEHTOB;

® HaXOJUTb NepeceueHune, 00beTMHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYALHX;

e OIEepUpOBaTh Ha 0A30BOM ypOBHE NOHATUSAMU: ONPEAEICHNUE, AKCUOMA, TEOPEMA, 10Ka3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIS HOATBEPKIACHUS CBOMX BBICKA3bIBAHMIA.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

13necb M panee — pacno3HaBaTb KOHKPETHbIE MPUMEPbI 0BLLMX NOHATMIA NO XapaKTepHbIM NPU3HAKaM, BbINONHATL AEACTBAA B COOTBETCTBUM C ONPeAeNeHNeM 1 NpocTelLLnmMm
CBOWMCTBaMM NOHATUIN, KOHKPETU3MPOBATb NPMMepPammn obLLMe NOHATHUA.



®  UCNOJIB30BaTh rpaduueckoe NpeacTaBIEHUE MHOKECTB Ul ONMCAHUS PEaJIbHBIX MPOLECCOB U SBJICHHUM, IPU PEIICHUH 3a1ad APYrUX y4eOHBIX
IIPEIMETOB.
Yucaa

e  OmnepupoBaTb Ha 6a30BOM YpOBHE MOHATHIMH: HaTypaJIbHOE YHCIIO, IIEJI0€ YHCII0, OOBIKHOBEHHAS IpO0b, AeCATUYHAs APOoOb, CMEIIaHHas APOOb,
palroOHAIBLHOE YUCIIO, apU(METHUECKUI KBAIPATHBIM KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U NIPAaBUJIA ACWCTBUM IIPU BBIIIOJHEHUN BBIYMCIICHUN;

®  JCHOJIB30BaTh NIPU3HAKH IEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYMCIICHUN U PEIIEHUU HECIIOKHBIX 33]1a4;

®  BBIIOJHATH OKPYTJICHUE PALMOHAIBHBIX YACET B COOTBETCTBUH C IIPABUIIAMHU;

®  OLCHUBATh 3HAYCHUE KBAIPATHOI'O KOPHSI U3 MOJIOKUTEIBHOTO LIEJIOT0 YUCIIA;

®  pacrno3HaBaTh pallMOHAJIbHBIE U UPPALOHATIbHBIE YNCIIA;

e  CpaBHHUBATh YHCIA.
B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  OLECHUBATh PE3Y/IbTATHl BBIYUCICHUHN IIPY PELLIEHUH MPAKTUYECKUX 3a/1ay;

®  BBIIOJHATH CPABHEHHUE YHCET B PEAIbHBIX CUTYALIMSIX;

®  COCTaBJIATH YMCIIOBBIE BHIPAKEHUS MPU PEILICHUH MPAKTUYECKUX 3a/1ad U 3a]1a4 U3 IPYruX y4eOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe0OPa30BAHUA

e BruinmonHATE HeCNOXHBIE NPeoOpa3oBaHUsl Ji BBIUKUCICHHS 3HAUYEHHUN YMCIIOBBIX BBIPAKEHUH, COAEPIKALIMX CTENEHH C HATypalbHBIM
IIOKa3aTeJIeM, CTEIIEHH C LEIbIM OTPULATEIbHBIM IT0KA3aTENEM;

e  BBINOJIHATH HECIIOXKHBIE MPeo0pa30BaHUs LIEJIbIX BRIPAXKEHUN: paCKpbIBaTh CKOOKH, IPUBOJUTH II0JIOOHBIE CIaraeMsble;

®  HCIIOJIb30BaTh (POPMYJIBI COKPALEHHOTO YMHOXEHUS (KBaapaT CyMMBbl, KBaApaT pa3HOCTH, Pa3HOCTh KBAJPaTOB) JUIsl YIPOIIEHUS BBIYUCICHUN
3HAYECHHUN BBIPAKECHUM;

®  BBINOJIHATH HECIIOXKHBIE MpeoOpa3zoBaHus IPOOHO-TUHEHHBIX BRIPAKEHUHN U BBIPAKEHUHN C KBAaJPAaTHBIMU KOPHSIMHU.
B noBceiHeBHO KU3HM M TIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

® IMOHUMATb CMBICJI 3allUCH YUCJIa B CTAHJAPTHOM BU/IC;



e omepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3alUCh YHCIIA.
YpaBHeHHUsS M HEPABEHCTBA

e  OmnepupoBarb Ha 0a30BOM YPOBHE MOHSITHSIMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHHE, KOPCHb YPaBHEHUS, PEIICHUE YPaBHECHHUSI, YNCIIOBOE
HEpaBEHCTBO, HEPABEHCTBO, PELICHNE HEPABEHCTBA;

®  TIPOBEPATH CIPABEIIIUBOCTH YHCIOBBIX PABEHCTB M HEPABCHCTB;

e  pemaTh JUHEHHBIC HEPABCHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOISIINECS K JIMHCHHBIM;

®  pelaTh CUCTEMbI HECIIOKHBIX JTUHEHHBIX YpaBHEHU, HEPABEHCTB;

®  TIPOBEPSATH, ABJISECTCS JIU JAaHHOE YUCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA);

e  pemiath KBaJIpaTHBIC YpaBHEHUS 110 (hOpMYyIIe KOPHEH KBAJAPATHOTO YPaBHCHHS,

®  U300paXkaTh PEIICHHUS] HEPABEHCTB U UX CHCTEM Ha YHUCIIOBOU MPSIMOM.
B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  COCTaBJIATH W PeIIaTh JIMHEHHBIC ypAaBHEHUS IIPH PEIICHUH 3a]1a4, BO3HUKAIOIIUX B IPYTHX YUCOHBIX MPEAMETAX.
DOyHKIUUHA

e Haxonuts 3HaueHHE QYHKIIUU 1O 33JAHHOMY 3HAYCHHUIO apTyMEHTA;

®  HAXOJUTh 3HAUCHHE aPTYMEHTA M0 33JJaHHOMY 3HAYCHHUIO (DYHKIIMHU B HECIIOKHBIX CUTYAIUIX;

®  OMNpENENATh NOJIOKEHUE TOYKHU 10 €€ KOOPJAUHATAM, KOOPJIMHATHI TOUKH T10 €€ MOJI0KEHUI0 Ha KOOPJIMHATHOM IJIOCKOCTH;

e 1o rTpaduKy HAXOAWTH OONACTh OMpEeAeNCHUs, MHOXXECTBO 3HAUCHWH, HYIH (QYHKIHH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKHU
BO3pacTaHus U YObIBaHUS, HAMOOJbIIIEE M HAMMEHBIIIEE 3HAYCHUS (DYHKIINH;

®  CTPOUTH I'paduK JUHEHHOU (QPYyHKIMH;

®  [IPOBEPSATH, ABJSACTCS U NaHHBIN rpaduk rpadukom 3aaHHON QYHKIMH (TMHEHHOH, KBaJAPATUYHOM, 0OpaTHOM MPOMOPIMOHATEHOCTH);

e  ompenensITh NPUOTUKEHHBIC 3HAYCHUS KOOPIMHAT TOUKH TepeceueHus rpadukoB PyHKITUH;

e  omepupoBaTh HAa 6OA30BOM YPOBHE MOHATHSIMU: ITOCIEIOBATEILHOCTD, apu(PMETHIECKAsT MPOTPECCHU S, TEOMETPUYECKAsT TPOTPECCHS;

®  pelmarth 33Ja4M Ha IPOrPECCHH, B KOTOPHIX OTBET MOKET OBITh MOJy4€H HEMOCPEICTBEHHBIM M10/ICUeTOM 0e3 TpUMEHEHUs (GOpMYyIL.



B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTUX NPEeIMETOB:

®  UCNONb30BaTh IpadUKHU pEaJbHBIX IMPOLECCOB M 3aBUCUMOCTEH Ui ONpeleNeHHs UX CBOWMCTB (HauMOoJsbLIME M HAUMEHbLIME 3HA4YEHUs,
POMEXYTKH BO3PACTaHHS U YOBIBaHUS, 00IaCTH MOJOKUTEIBHBIX M OTPUIIATEIBHBIX 3HAUCHUH U T.11.);

®  HCIMOJIb30BaTh CBOMCTBA JIMHEHHON (DYHKIMH U €€ rpaduK MpH peleHUH 3aa4 U3 APYrHX YIeOHBIX TPEIMETOB.
CraTncTuKa ¥ Teopusi BeposiITHOCTEH

e lmeThb nmpeacTaBiIeHUE O CTATUCTHUECKUX XaPAKTEPUCTUKAX, BEPOSATHOCTH CIYyYaiHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

e  pewaTh NpocTelire KOMOMHATOPHBIE 3ajaud METOJIOM IIPSIMOTO U OPraHU30BaHHOTIO 1epedopa;

®  NPEICTaBIATH JaHHbIE B BUJE TAaOJMILl, AUarpamMm, rpauKoB;

e  yuTaTh UH(OPMALIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIIbl, AUArpaMMBbI, Ipaduka;

®  OmpeneNniaTh OCHOBHBIE CTATHCTUYECKUE XapAKTEPHCTUKN YHCIOBBIX HAOOPOB;

®  OLECHUBATh BEPOSTHOCTb COOBITHSA B IPOCTEHIINX CIIyUasix;

®  UMETh IIPEJCTaBICHHUE O POJIM 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SIBICHUSX.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTUX NPEeIMETOB:

®  OILIGHMBATHh KOJIMYECTBO BOSMOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

®  UMETh IIPEJICTABICHHUE O POJIM IPAKTHUUECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUIA;

® CpaBHUBAaTb OCHOBHBIC CTAaTHCTMYECKUE XAPAKTEPUCTHUKH, IMOJYYEHHBIE B IIPOLIECCE PELICHUSA NPUKIALHOW 3a4aud, U3Y4YCHUS DPEaJbHOIO
SBJICHUSI;

®  OLIGHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTIOXKHBIX CUTYalUsX.
TekcToBbIE 3a7a4H

e PemaTh HeCOXKHBIE CIOKETHBIE 3aJ1a4M Pa3HbIX TUIIOB Ha BCE apU(PMeTHUYECKUE IeHCTBUS;

® CTPOUTH MOJETbh YCIOBHMS 3ajauyd (B BHJE TaONHUIIBI, CXEMbl, PUCYHKAa HJIM YpaBHEHHs), B KOTOPOH JaHbl 3HAYEHUS JBYX M3 TpexX
B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIBIO MIOUCKA PEIICHUS 3a/1a4H;

®  OCYIIECTBIIAIThH CIIOCO0 MOKCKA PELICHHS 33Jau, B KOTOPOM PACCYKAEHUE CTPOUTCS OT YCIOBHS K TPeOOBAHUIO WIIM OT TPEeOOBaHMS K YCIOBHIO;

L4 COCTAaBJIATH IIJIaH PCHICHUSA 3a/1a4U;



®  BBIJICJIATH 3TAIlbl PELICHUS 3aa4H;

®  UHTEPHPETHPOBATH BBIUMCIUTEIbHBIE PE3YIbTATHI B 33[1a4€, UCCIIEJ0BATh MOIYYEHHOE PELICHNE 3a1a4H;

e  3HaTh pa3IMuUe CKOPOCTEN 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKHU;

e  pemarth 33Ja4M Ha HaX0XKJIEHUE YaCTH YKcia U YUCIIa 10 €ro 4acTu;

e  pemiarh 3aJa4d PasHbIX TUIIOB (Ha paboOTy, HAa MOKYIIKH, HA JIBUKEHUE), CBA3BIBAIOLIUX TPHU BEJIUYMHBI, BBIICIATH 3TU BEIMYUHBI U OTHOLLEHUS
MEXy HUMH;

®  HaxOJUTh NPOILEHT OT YUCJIA, YUCIIO MO MPOLIEHTY OT HETO, HAXOAUTh IPOLIEHTHOE CHUKEHHUE UJIU MPOLIEHTHOE ITOBBIILIEHUE BEIINYNHBL;

®  peulaTh HECIOXKHBIE JIOTHYECKUE 33/1a4l METOJIOM PacCyXkIECHU.
B noBceHeBHOM KU3HM M TIPM M3Y4YEHHHU APYTUX NMPeJIMeTOB:

L4 HCIIOJIB30BAaTh OTHOIICHUS JISA pCIICHUS HpOCTCﬁMHX 3aJa4, BOBHHKAKIWX B peaﬂbHOﬁ KHU3HU.

HUcTopust MaTeMaTHKH
e  OnuchIBaTh OTAEJIbHBIE BHIAAIOIINECS PE3YIbTAThI, IOJYyYEHHBIE B XO€ PA3BUTHS MaTEMATUKU KaK HAyKH;
e  3HATH IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3HU C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
e [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccum.
Mertoabsl MaTeMaTHKH
e  BriOupars noaXoaAIIMIi H3YUEHHBINH METOA JUIsl PELIEHUs N3YYEHHBIX TUIIOB MAaTEMAaTUYECKUX 3a/1a4;

L4 HpI/IBOI[I/ITB IMPUMEPBI MATEMATUUCCKUX SaKOHOMepHOCTeﬁ B oxpy;xaromeﬁ JEHCTBUTEIILHOCTU U IMPOU3BCACHUAX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 7-9 Ki1accax 1uis o0ecniedeHHs BO3MOKHOCTH YCIICIIHOTO NPOA0JIZKeHHsI 00pa3oBaHusi HA 0a30BOM
U yriiy0JIeHHOM yPOBHSAX

JJIeMeHThI TEOPHMHU MHOKECTB U MATEMATHY€eCKOM JIOTUKH



e  Onepuposamv’

NOHAMUAMU: OnpedeieHue, meopemd, aKkCUuoMd, MHONCECMB0, XapaKkmepucmuky MHONCECMEA, dNeMEHM MHOMXCeCmed, nycmoe,
KOHeuHoe U OeCKOHeYHOe MHOHNCECMB0, NOOMHONCECME0, NPUHAOLEHCHOCb, BKII0UEHUE, PABEHCMBO MHONCECE,

®  U300padicameb MHOINCECMBA U OMHOUEHUE MHONCECHE C NOMOWDBIO KPY208 Diliepa;

®  onpeodensamov NPUHAOLEHCHOCIb ITIEMEHMA MHONCECMEBY, 00beOUHEHUIO U NepecedeHUr) MHONCECMS,

®  300a8amb MHOMCECMBO C NOMOWbIO NEPEUUCTICHUS IIEMEHMO8, CI0BECHO20 ONUCAHU,

®  onepupoéamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JOMCHOCMb  BbICKA3bIBAHUS, OMPUYAHUE BbICKA3bIBAHUL, onepayuu Hao
BbICKA3LIBAHUSMU. U, UL, HE, YCIOBHbLE BbICKA3bIGAHUS (UMNIUKAYULL),

®  CcmMpoums 8blCKA3bIGAHUS, OMPUYAHUS BbICKA3LIBAHUIL.
B noBceHeBHOI1 ;KM3HU M NIPU U3YYE€HHH IPYTUX MPEAMETOB:

®  Ccmpoums YenouKu YMO3IAKIIOUEHUL Ha OCHOBE UCNONb308AHUS NPABUIL IOCUKU,

®  UCNONB308AMb MHONCECMEBA, ONePayUl ¢ MHOMCECMBAMU, UX epaguyeckoe npedcmasienue OJis ONUCAHUS PEAlbHbIX NPOYECCO8 U A8NEeHULL.
Yucaa

e  Onepuposamsb NOHAMUAMU. MHONCECMBO HAMYPALLHBIX YUCE], MHONCECMBO YENblX YUCEN, MHONCECMBO PAYUOHATILHBIX YUCel, UPPAYUOHATIbHOE
YUCI0, KBAOPAMHbBIL KOPEHb, MHONCECMBO OelCMEUMENbHbIX HUCET, 2eOMEeMPUYEcKdsl UHMEPNpemayusi HAmypaibHblX, YenblX, PAYUOHANbHDBIX,
0eticmeumenbHbIX Yucei,

®  NOHUMAMb U OOBACHAMb CMBLCT NO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCILA,

®  GLINOIHAMDb BLIYUCTICHUS], 8 MOM YUCTEe C UCNOIb308AHUEM NPUEMOE PAYUOHAILHBIX GbIYUUCTICHULL

®  GLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCel ¢ 3a0aHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCILA,

®  pPedcmasiAmb payUoOHAIbHOE YUCTO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpsA0OHUBAMDb YUCIA, 3ANUCAHHbIE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU OpoOuU,

o naxooume HO/[ u HOK uucen u ucnons308ams ux npu peuweHuu 3a0au.

23pneck M fanee — 3HaTb onpeaeneHne NOHATUA, YMeTb MOACHATb €ro CMbICA, YMeTb MCNOb30BaTh NOHATUE 1 €ro CBOMCTBA NPY NPOBEAEHNIN PACCYKAEHWUIA, A0KAa3aTeNbCTB, PeLleHUM
3agau.
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B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABUILA NPUOTUINCEHHBIX 8bIYUCTEHUL NPU PeUleHUU NPAKMUYeCKUX 3404y U peuleHul 3a0ayd Opyaux yueOHvlx npeomemos;

®  GLINOIHAMb CPABGHEHUE PE3VIbMAMO8 BbIYUCTIEHUL NPU PEUeHUU NPAKMUYECKUX 3a0ay, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIYUCTIEHUL,

®  CoOCMasisamb U OYeHUBAMb YUCTIOBbLE BbIPAINCEHUSL NPU PEULeHUY NPAKMUYECKUX 3a0ay U 3a0ay U3 Opy2ux y4eOHbiX npeomemos;

®  3anuUcbIBamMb U OKPY2IAMb YUCLO8blE 3HAUEHUSA PEANbHbIX 8EIUYUH C UCNONIL30BAHUEM PASHBIX CUCIEM USMEPEHUSL.
ToxnecTBeHHbIE IPe0OpPa30BaHUS

o  Onepuposame NOHAMUAMU CIMENEHU C HAMYPATbHbLIM NOKA3amenemM, CeneHu ¢ YeablM OmpuyamenbHblM NoKazamenem,

®  GLINOAHAMb NPEoOPA308AHUS YENbIX BbIPANCEHUIL 0eUCMEUs. ¢ OOHOUIEHAMU (CIlOJCeHUe, bIYUMAHUe, YMHONCEHUE), OeliCBUsl C MHO20UNeHAMU
(cnodicenue, sbiuumanue, YMHONCEHUE),

®  GLINOAHAMb PA3NIONHCEHUE MHOSOUJIEHO8 HA MHOMCUMENU OOHUM U3 CHOC0008: BbiHeCeHUue 3a CKOOKY, ePYNNUpOSKA, UCHONb308aHUe (Hopmy
COKPAWEHHO20 YMHONCEHUSL,

®  guldenAmb K8AOPam CyMmbl U PA3HOCMU OOHOULEHOB,

®  PACKNA0bIBAMb HA MHONCUMENU KBAOPAMHBIUL MPEXUIeH,

®  BLINOAHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX CMENEHU C YeabiMU OMPUYANETbHBIMU NOKA3AMENAMU, NePexoOUums Om 3anucu 8 suoe
CMeneHu ¢ YyeaviM OMmpuyameibHblM HOKasamenem K 3anucu  suoe opoou,

®  BLINOIHAMb NPeodPA308aHusi OPOOHO-PAYUOHATLHLIX BbIPANCEHUU: COKpaweHue O0pobell, npueedexue anreeopauieckux opooei K obuemy
SHAMEHamento, CLodHCeHUe, YMHOMNCeHUe, 0eleHue aneedpaudeckux Opobell, 6036edeHue aneedpauteckol 0poou 6 HaMypPaIbHyIO U Yeryilo OmpuyameibHyo
cmenemb;

®  GLINOIHAMb NPEOOPA3OBAHUSL BLIPANCEHULL, COOEPHCAUYUX KEAOPAMHbIE KOPHU,

®  guI0enAmb K8aopam CyMMbl UU PAZHOCIU 08VUIIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbLE KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPHCAUUX MOOYTb.
B noBce1HeBHOM KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM 8U0e;

®  GLINOJHAMb NPeoOPA308AHUSA AN2eOPAUYECKUX 8bIPANCEHULL NPU PeuleHUU 3a0ay Opyeux yY4eOHbIX npeomemos.
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YpaBHeHHUsS M HEPABEHCTBA

o  Onepuposamv nouamuaMu: ypaeHeHue, HepaGeHcmeo, KOPEeHb YPAGHEHUs, peuleHue HepaseHCmed, pPAGHOCUNbHbIE VPABHEeHUs, 001acmb
onpeoenenus ypasHenus (Hepasencmed, CUCmembl YPaeHeHU U HEPABEHCME),

®  pewams QuHelHble YPAGHEHUA U YPAGHEHUS, CE00UMbIE K TUHEUHbIM C NOMOWbIO MOACOECBEHHBIX NPeodpPa3068anULL

®  pewams K6AOpamHvle ypasHeHus U yPasHeHUsl, C80OUMble K KBAOPAMHbBIM C HOMOUWbIO MONCOECEEHHbIX NPE0OPA308aHULL

®  peuwamsb OpOoOHO-IUHElIHbIE YPABHEHUSL,

®  pewams npocmeriviue UppaAYUOHAIbHBLE YPAGHEHUS 8UOA | f f(x)=a, \/ f(x)= \/ g(x);

®  pewams ypasHeHust 8UOA x'=a;

®  pewams ypasHeHus CNOCOOOM PAZLONCEHUS HA MHOICUMENU U 3AMEHbL NePEeMEHHO,

®  UCNONBL308AMb MEMOO UHMEPBALO8 OISl PeUleHUs YeablX U OPOOHO-PAYUOHATILHBIX HePABEHCME;

®  pewams TuUHelHble YPAGHEHUsL U HEPABEHCBA C NAPAMEMPAMU,

®  peuams HeC0NHCHbLE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuams HeCN0NHCHbLE CUCTNEMbL TUHEUHBIX YPABHEHULL C NAPAMEempamu,

®  peuams HeCONHCHbLE YPABHEHUS 8 YebIX YUCTAX.
B noBceHeBHOI ;KM3HU M NPU U3YYE€HHH JIPYTUX NPEAMETOB:

® cocmasnams U peuwlams JUHelUHble U K8AOpAmHble YPAGHEeHUs, YPABHEHUS, K HUM C8OOAWUECS, CUCMEMbL TUHEUHbIX YPABHEeHUU, HEPABEHCME Npu
peuieHuu 3a0a4 Opyaux y4eOHvLX Npeomemos,

®  GLINOAHAMb OYEHKY NPAsOOn0000Us pe3yibmamos, NOAYYAeMblX Npu peueHuu JUHEeUHbIX U K8AOPAMHbIX YPAGHEHULl U CUCTeM JUHEUHbIX
VPaBHEeHUll U HePABeHCME NPU peueHUU 3a0ay Opyeux y4eOHbIX npeomMemos;

®  guLIOUpPamMb COOMBEMCMBYIOWUE YPABHEHUS, HEPABEHCMEA UIU UX CUCMeEMbl O] COCMABIeHUs MAMeMAamuyeckol Mooenu 3a0aHHOl PealbHOl
cumyayuu Ui NPUKIAoHo 3a0ayu;

®  yMemb UHMEPNPEeMUpos8ams NOLYYEHHI NPU PEUeHUU YPAGHEHUsl, HEPABEHCMBA U CUCTEMbl Pe3yIbmam 6 KOHmeKcme 3a0aHHOU PedlbHOl
cumyayuu Ui NPUKIAOHoU 3a0ayu.
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DOyHKIUHA
o  Onepuposameb NOHAMUAMU. QYHKYUOHAILHAS 3ABUCUMOCTb, (YHKYUS, epagur (yHKyuu, cnocobvl 3a0anus yHKYuu, apeymenm u 3HadeHue
@yHKyuu, obracmov onpeoeneHuss U MHONCECHBO 3HAYEHUU (@YHKYUU, HYIU QYHKYUU, APOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb (QYHKYUU,

YeMmHOCMb/HeUemHOCMb (DYHKYUU,

. . . . . k
® cmpoums 2pa@uKu JTUHEUHOU, K8AOPAMUYHOU QYHKYUU, 0OpAmHOU NPONOPYUOHATLHOCMU, QYVHKYUU BUOA. y=a+——, y=~/xsy=3yx»
x+b

y=|xls

® Ha npumepe KaAOpaAMUYHOU @OYHKYUU, UCNOIB308aMb Npeodpazosanus cpaguxa @yukyuu y=f(x) 0na nocmpoenus 2paguxos QyHKyui
vy :af(kx+b)+c y

®  cocmasiams YpasHeHus NpAMol No 3A0AHHbIM VCI08UAM: NPOX0OAwell yepe3 08¢ MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, Npoxoosujeli yepes
OaHHYI0 MOYKY U NAPALIEIbHOU OAHHOU NPAMOLL,

® uccrnedogamsv QYHKYUIO No ee epaguxy;

®  HAXOOUMb MHOMCECBO 3HAYEHUL, HYU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (OYHKYUU,

®  Onepuposamsv NOHAMUAMU. NOCIE008AMENLHOCTb, APUPDMEMUUECKAs NPOSPECCUS], 2e0MEMPUYECKAsl NPOCPECCUsl;

®  pewiamsv 3a0ayu HA APUGMEMUUECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUIO.
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWLIO 2PAPDUKA PEAbHYIO 3A8UCUMOCTb U NPOYECT NO UX XAPAKMEPUCTMUKAM,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU QYHKYUU NPU PeuleHUU 3a0ay U3 Opyeux y4eOHvlx npeomenos.
TekcToBbIe 3a1a4n

e Pewams npocmule u ClOHCHbIE 3A0ayU PA3HBIX MUNOS, A MAKH#CE 3a0a4U NOGLIUEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HbIE KPAMKUE 3aNUCU KAK MOOENU MEKCMO8 CLONCHBIX 3a0aH OJisl NOCMPOEHUs. NOUCKOBOIU CXeMbl U peuletus 3a0ay;

®  paziuuames MOOelb MeKCma U MOoO0elb peueHus 3a0ayu, KOHCMPYUposams K OOHOU MOOeNU peuleHUs HeClONCHOU 3a0ayu pasHvle Mooenu
meKkcma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCO0A NOUCKA peueHuUs 3a0ay (om mpebo8aHus K yCI08Uio U Om YCI08Usl K mpebo8aHuio),
13



®  MOO0enUPOBamb PACCYHCOCHUs NPU NOUCKEe PEUeHUs 3a0a4 ¢ NOMOWbIO 2pagh-cxembl;

®  gbIdenAMb SMANbl peuleHUs 3a0ayl U COOePHCaAnUe Karco020 Smand;

®  yuemb 8bIO0UPAMb ONMUMALLHLIL MEeMOoO peuleHUs 3a0a4u U 0CO3HA8AMb 8bIOOP Memood, paccCMAmpueams pa3iuyHvle Memoobl, HaAX00Ums
PpasHvle peuwenust 3a0ayu, ecid 603MONCHO;

®  QHANU3UPOBAMb 3AMPYOHEHUS NPU PeuleHUU 3a0ay;

®  GLINOJIHAMb PA3IUUHbIE NPEeoOPA308AHUS NPEOTONCEHHOU 3A0ail, KOHCMPYUPOBAMb HO8ble 3a0adu U3 OAHHOU, 8 MOM Yucie 0opamHvle;

®  UHMEPNPemMuUpPOBaAMb BLIYUCTUMENbHbIE Pe3YIbMAambl 8 3a0aue, UCCIe008amb NOJYYeHHOe peuleHue 3a0ayll,

®  QHANUBUPOBAMb BCEBO3MOJNCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS. 08YX 00BEeKMO8 U UMEHEHUE UX XAPAKMEPUCMUK NPU COBMECHHOM
08udICeHUU (CKOPOCMb, 8peMsl, PACCMOsHIUE) NPU PeuteHUU 3a0ay Ha O8UNCEHUE O8YX 00BLEKMO8 KAK 8 00HOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABIEHUSIX,

®  UCCe008amb 8Ce8O3MOICHbIe CUMYAYUU NPU PeuleHUU 3a0ad Ha 08UdICeHUe N0 peKe, PACCMAmpUEanms pazusle CUCHeMbl OmcyHema;

®  pewamsb pazHo0OPa3HbLe 3a0auU «HA YACUY,

®  pewams u 0O60CHOBLIBAMb CB0€ PeleHUe 3a0ay (8bLOCISAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXONCOCHUE YACTU YUCIA U YUCIA NO €20 YACMU HA
0CHOBE KOHKPEMHO20 CMbICAA OpoouU;

®  0co3Hasamv U O0OBACHAMb UOCHMUYHOCMb 30A0a4 PA3HbIX MUNO08, CEA3bIEANOWUX MPU GeIUYUHbL (HA pabomy, HA NOKYNKU, HA OBUICEHUE),
8b10€IAAMb IMU BEIUUUHBL U OMHOULEHUSL MeHCOY HUMU, NPUMEHAMb UX NPU PeuleHUU 3a0ai, KOHCMPYUpo8ams coOCmeenHvle 3a0ay YKA3AHHbIX MUNo8;

®  @rnadenmv OCHOBHBIMU MEMOOAMU PeuleHUsl 3a0ay Ha CMeCU, CNILABbL, KOHYESHMPAyuuL,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM HYUCILE, CILONCHbIE NPOYEHMbL C 000CHOBAHUEM, UCHONL3YSL PA3HbIE CNOCODbL;

®  pewams 102UNECKUE 3a0a4U PAZHBIMU CROCOOAMU, 8 MOM YUCTe, C 08YMsL OIOKAMU U C mpeMst OIOKAMU OAHHBIX ¢ NOMOWbI0 MAOIUY,

®  pewams 3a0ayu N0 KOMOUHAMOPUKeE U MeopUU 8ePOSIMHOCMel HA OCHO8E UCHONb308AHUSL U3YUEHHBIX MEMO008 U 0O0CHO8bIEAMb PeuleHUe;

®  pewams HeCl0NHCHbLE 3a0ayU N0 MAMEMAMUYecKol CIMamucmuKe;

®  061a0emb OCHOBHBLIMU MEMOOAMU PEeUeHUsl CIONCEMHbIX 3a0ay. apughmemuyeckul, areebpauyeckutl, nepebop eapuanmos, 2eoMempuyecKull,
epaureckutl, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHHU APYTUX NPEIMETOB:
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®  guidenamb Npu peuleHuy 3a0ay XApaKkmepucmuku paccMampusaemMol 6 3aoave cumyayuu, OmJIUYHble OM PeanrbHuIX (me, Om KOMOPbIX
abcmpazuposanucy), KOHCMpPYUpos8ams HOGble CUMYAUUU C Y4emom IMux Xapakmepucmuk, 6 4acMHOCMU, NPU peuleHuu 3a0ay Ha KOHYeHmpayuu,
Yuumuleams NiIOMHOCMb 8eUeCmed;

®  pewams u KOHCMPYUpO8ams 3a0aiu HA OCHO8E PACCMOMPEHUs DedlbHblX CUmyayull, 6 KOMOpulX He mpedyemcs MOuHbl BblYUCTUMENbHDILIL
pesyrbmam,

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCeMbl OMCYemd.
CraTucTHKA M TEOPHsi BEPOSITHOCTEI

o  Onepuposamsb NOHAMUAMU: CMOJLOYAmMblEe U KPY2o8ble OUuazpammvl, madauybl OAHHIX, cpeOHee apugmemuyeckoe, meduana, Haudoavuiee u
HauMeHbuee 3HaveHUst 8blOOPKU, paZmMax 8blOOPKU, OUCNEPCUsi U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHAS USMEHYUBOCTb,

®  u3gneKams uHopmayulo, NPeoCmasieHHyo 8 mabauyax, Ha OUuazpammax, epagurax;

® cocmasnams madaUYbl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  Onepuposamv NOHAMUAMU. BAKMOPUAL YUCILA, NEPECMAHOBKU U COYemaHnusi, mpeyeoivHuk Ilackans;

®  NPUMEHAMb NPABGUILO NPOU3BEOCHUS NPU PEUEHUU KOMOUHAMOPHLIX 3a0al;

®  onepupoamv NOHAMUSIMU: CAYYAUHBLU ONbIM, CAVYAUHBIL 8bIOOD, UCNBIMAHUE, dIeMEeHMAPHOe CIyYatiHoe cobvimue (UCX00), KIACCUYECKOoe
onpeodenerue 6eposimHOCMU CLYHAUH020 COObIMUSL, ONePayul Had CIYYAUHBIMU COOLIMUIMU,

®  npedcmasiamov UHGOPMAYUIO ¢ NOMOWDBIO KpYy208 Diiepa;

®  pewams 3a0a4u HA BLIYUCTIEHUE BEPOSIMHOCMU C NOOCUEMOM KOIUYECMEd 6APUAHMOE C NOMOUbIO KOMOUHAMOPUKLU.
B noBce1HeBHOM KU3HHU M TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  U36IEKAMb, UHMEPNPEMUPOBAMb U NPeoOPA308bI8AMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUASPAMMAX, SPAPUKAX, OMPANCATOULYIO
CBOLICMBA U XAPAKMEPUCUKU PEATIbHbIX NPOYECCO8 U SBTIeHULL,

® onpedenamv cmamucmuieckue Xapakmepucmuki 6bl00poK no madbauyam, OUaAspamMmam, pagurkam, 6blNOIHAMb CPABHEHUE 8 3a8UCUMOCMU OM
yenu peutenus 3a0ayu;

®  OYeHUBAMb 8EPOSIMHOCTNG PEAbHbIX COOLIMULL U SGIEHU.

OTHoOIIEHU S
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o  Onepuposame NOHAMUAMU: PABEHCMEO (Puyp, pasHvle Gueypbl, PAGeHCME0 MPeEYeOIbHUKOS, NAPALIeIbHOCHb NPAMbBLX, NePNEHOUKYISAPHOCTb
APAMBIX, VeIibl MeANCOY NPAMBIMU, NEPREHOUKYIAD, HAKIOHHAS, NPOeKyuUs, no0odue guayp, nodooHvie (ucypsl, NOOOOHbIE MPeY2OIbHUKU,

®  npumensmv meopemy Paneca u meopemy 0 nNPONOPYUOHATLHLIX OMPE3KAX NPU PEUEHUU 3A0aY,

®  Xapakmepuz08amv 63AUMHOE PACNONONCEHUE NPAMOU U OKPYHCHOCU, 08YX OKPYICHOCIEIL.
B noBceHeBHOI1 ;KM3HU M IPU U3YYe€HHH JPYTUX NMPEAMETOB:

®  UCNONB308AMb OMHOWEHUSL OJISl PEUEHUs 30U, BO3ZHUKAIOWUX 8 PeaibHOU HCUZHU.
BeKTOpbI M KOOPIAHHATHI HA TIOCKOCTH

o  Onepuposame NOHAMUAMU BEKMOpP, CYMMA, DA3HOCMb BEKMOPOS, NPOU3BEOCHUE GeKMOpPAd HA YUCIO, Y20l MeNCOY BeKmMOopamu, CKAIAPHOe
npoussedeHue 6eKmMopos, KOOPOUHAMbl Ha NIOCKOCMU, KOOPOUHAMbL 6eKMOPA;

®  GLINOAHAMb OCUCMBUS HAO BEKMOPAMU (CLOJCEHUe, 8bIUUMAHUE, YMHONCEHUe HA YUCILO), 8bIMUCTSIMb CKAIAPHOE NPOU3BeOeHUe, Onpedeisims 8
APOCMEUWUX CAYUAAX V2Ol MeXHCOY BeKMOPAMU, GbINOJIHAMb DPA3N0ONCEHUe 6eKMOopd HA COCMAGIAWUe, NPUMEHAMb NOLYYeHHble 3HAHUSA 6 (U3UKe,
NOIb308AMbCA POPMYNOU BLIYUCTICHUS PACCIOAHUSL MENCOY MOYKAMU NO U3BECHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUs (hucyp 01 peuleHus 3a0ad;

®  NPUMEHAMb 6EKMOPbLL U KOOPOUHAMbL OJIsl PEUEHUS. 2eOMEMPUYECKUX 3a0ay HA BbIUUCTIeHUE ONUH, Y2l08.
B noBceHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX MPEAMETOB:

®  UCNONBL308AMb NOHAMUS BEKMOPOS8 U KOOPOUHAM 05l peulerUss 3a0ad no usuke, ceoepaguu u Opyeum y4eoOHvim npeomMeman.
Hcropust MaTeMaTHKHU

*  Xapakmepuz06amv 6K1A0 8bLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMIUE MAMEMAMUKY U UHbIX HAYYHBIX 0Oacmell;

®  NOHUMAMb POSb Mamemamuky 6 pasgumuu Poccuu.
MeTtoabl MAaTEMATHKH

o Ucnonwv3ys usyyeHHvle Memoobl, Npo8oOUNMb 00OKA3AMENbCMEO, BbINOIHAMb ONPOBEPIHCEHUE;

®  guLIOUPaMb U3YUEHHbIe MEMOObL U UX KOMOUHAYUY OJisl PEUEeHUss MAMeMamu4eckux 3a0ay;

®  UCNONL306AMb MAMeMamuiecKue 3Hanus OJis ONUCAHUS 3aKOHOMEPHOCMEL 8 OKpYJcarouell 0eticmeumenbHOCmu U NPOU38e0eHUAX UCKYCCMEA,

L4 NPUMEHANMb npocmeﬁmue npoecpammHsle cpedcmea U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbl npU peueruu mamemamuiecKux 3a0au.
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Conep:xxaHue Kypca MaTeMaTHKH B 7-9 kJiaccax (Mog4epKrUBaHUEM BBIJICIICHO COJIEpKaHue I Kypca anreopsl 9 kiacca)

Auredpa

Yucaa

PanmonaJjnHbIe YncIa

MHoOecTBO palMOHAIbHBIX uncen. CpaBHEHHE palMOHANBHBIX yHcell. JlefcTBUsS C palMOHANbHBIMU YHCIaMu. [Ipedcmasienue payuoHaiIbHO20
yuca 0ecamudHol opoowio.

I/Ippaunonanbﬂme qyucjia

[TonaTue mppaunoHanbHOro yucia. Pacro3sHaBaHue nppanuoHaibHbIX ynceln. [IpumMepsl gokaszarenscTB B anredpe. MppalnuroHaaibHOCTh yHcaa \/E .
[Tpumenenue B reomerpun. Cpasuenue uppayuonanbHulx yucen. Muoscecmeo oelicmeumenbmbix yucei.

ToxnecrBeHHBIC IPe0Opa3oBaHuA

Yucaosbie 1 OYKBEHHbIC BbIPAKECHHA

Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbIpakeHUs. [locTaHOBKA BBIpaKEHUN BMECTO IEPEMEHHBIX.

Ieibie BoIpamKeHUs

CreneHb ¢ HaTypallbHBIM IIOKa3aTeseM U ee cBoicTBa. [IpeoOpa3oBanus BeIpaXXeHUH, CoJlepKallluX CTENEHU C HaTypajIbHbIM I10Ka3aTeNIeM.

OnHouseH, MHOTOUJIeH. JIeHCTBHS ¢ OJHOWIEHAMU M MHOTOWIEHAMH (CIIO)KEHUE, BBIYUTaHUE, YMHOKeHHUE). DOopMyIibl COKPAIIEHHOTO YMHOKEHUS:

PA3HOCTL KBaJApaToB, KBaApaT CYMMbI U PA3HOCTH. PaznoxeHrne MHOTOWICHA HAa MHOXKHUTEIN: BBEIHCCCHHE O6HICFO MHOXHUTCJIA 3a CK06KI/I, 2PpYynnupoeKda,

npumerneHue d)ODMVJl COKPAUEHHO20 YMHOMCEHUAL. Kea()pamyblzl MpexuieH, pas3ioHceHue KGCI@DGW!HOZO mpexujierHa Ha MHoacumesu.

JIpoGHoO-panuoOHAJIbHBIE BHIPAKEHHUS

Crenens ¢ menbiM mokaszateneM. I[IpeoOpazoBaHue IpOOHO-TMHEWHBIX BBIPAKEHUH: CIOXKEHHE, YMHOXEHHE, NeNeHue. Aneedpauueckas Opoos.
Jonycmumoie 3nauenuss nepemennsbix 8 OpoOHO-payuoHaibHulx evipadicenusx. Cokpawenue anrceopauueckux opooeil. Ilpusedenue anrceopauveckux opooeu K
0bwemy 3Hamenamento. [leiicmeus ¢ ancebpauyeckumu OpoOsIMuU: CLONCEHUE, 8bIYUMAHUe, YMHOJCEHUE, OelleHUe, 8036e0eHIUe 8 CNENeHb.

IIpeobpazosanue 8vipasiceHuil, cO0epHCAuUX 3HAK MOOYVIIA.

KBanparnbie kopHu
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ApubdmMeTnieckuii KBaJpaTHBI KopeHb. [IpeoOpazoBaHue BBIpaXKCHHM, COACPKAIMMX KBAaApaTHBIE KOPHU: YMHOXCHHE, [I€JICHHE, BBHIHECCHHE
MHOJKUTEISI U3-T10J] 3HaKa KOPHS, 8HeCeHUe MHONCUMEISL NOO 3HAK KOPHAL.

YpaBHeHMsI M HEPABEHCTBA

PagBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MepeMEHHOM.

YpaBHeHus

[TonsTre ypaBHeHUs U KOpHS ypaBHeHUs. [Ipedcmasnenue o pagnocunvHocmu ypaeuenuil. Obnacmo onpeoenenus ypagrueHus (001acms 00Ny CmuMblx
3HAYEeHULl NepemMeHHOl).

JIuHeliHOEe YpaBHEHHE U €r0 KOPHH

Pemenue nuHelHbIX ypaBHEeHUH. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo xopueii nunetinozo ypaeuenus. Pewenue nunelnvix ypagnenu ¢
napamempom.

KBanpaTrHoe ypaBHeHHe U €r0 KOPHH

KBagparusie ypaBHenus. Hemomubie kBagpaTHbie ypaBHEHUS. JJUCKPUMUHAHT KBaJIpaTHOTO ypaBHeHUs. DopMyrna KOpHEW KBaJApPaTHOTO YPaBHEHUSI.
Teopema Buema. Teopema, obpamnas meopeme Buema. Pernenuwe KBaJpaTHBIX YpaBHCHHIA:MCIIONB30BaHUE (OPMYIBI JJIsi HAXOXKICHUS KOPHEH,

epaghuueckuli Memoo pewleHus, paznodxicenue Ha MHONdCUmenu, noooop KopHell ¢ UCNONb3o8anuem meopemvl Buema. Koauuecmeo kopheti keaopammnozo

YpaeHerus 6 3aeucumocmu om eco ducxpuMMHaHma. BMKGClaDaI’I’IHble YDABHEHUA. YpaeHeHuﬂ, C800UMbBIE K _JUHCUHbIM U KGClaDan’IHblM. KGG@DCZWZHble

VDAGHEHUA C napamempom.

Jlpo0HO-panHoOHAIbHbIE YPABHEHUS
Pemenue npocremx ApoOHO-IMHEHHBIX ypaBHEHUN. Peuwenue 0pooHo-payuoHanibHulX ypagHeHui.

Memoovl pewienusi ypagueHuii: mMemoovl pAGHOCUNbHBIX NPeoOpPa306anull, Memoo 3ameHbl nepemMeHHou, epaguueckuii memoo. Hcnonvzosanue

CB0UCME OYHKYUL NPU peueHUU YPasHeHUll.

IIpocmeiiuue uppayuonansivie ypasnenus uda L/ f (x) = a,_\/f (x)= \iig (x).

n
Ypasuenus suda X =da .YpasHeHus 8 yeavix Yuciax.
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Cucrembl ypaBHeHUH

VYpaBHeHHe C ABYMS INepeMeHHbIMH. JInHeiiHOe ypaBHEHHME C JIBYMsI TNEpEeMEHHBIMH. [Ipamas Kak epaguyeckas uHmepnpemayusi JUHEuHO20
VpasHeHusl ¢ 08yMsl NepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PerieHue cuctemMbl ypaBHEHUM.

MeTobl pemeHus CUCTEM JIMHEHHBIX YPAaBHEHHUI C IByMsI IEPEMEHHBIMU: epaduueckuti Memoo, Memoo CloH#CeHUs, METO]I TIOJICTAHOBKH.

Cucmembl JUHEUHBIX YDASHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YHUCIOBBIX HepaBeHCTB. [IpoBepka cripaBeANTMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAUEHUSAX MEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporme W HeCTporue HepaBeHCTBA. Oobnacmbv onpedeneHus Hepagencmeda (001acmb OONYCMUMbBIX 3HAYEHULL
nepemeHHol).

Perienue nuHeHHbIX HEPABEHCTB.

KeadpamHoe HEPABEHCMBO U €20 pEeueHUA. Pewenue KSGaDamelx HEPABEHCMEB. UCnoJb306dHUE ceolicme u epad)uka KGGODGWZMLIHOZZ qbVHKMMu,

Mmemoo UuHmepeanos. 3anuce peuerus K@CZODCZMHOZO HepaeeHcmed.

Pewenue yenvix u 0D06H0-Dauu0Haflele HepaseHcme Memooom UHmepesaos.

Cucrembl HEpaBeHCTB

Cucremsnl HCPABCHCTB C OJIHOM HepeMeHHOﬁ. Penienre cucTeM HEPABEHCTB C OJHOM NMEPEMEHHOM: JTHMHEWHBIX, Kgadpam%lx. I/I306Da)KeHI/Ie PEIICHUA

CHUCTCMBI HCPABCHCTB Ha YHCIIOBOM HDSIMOI\/JI. 3anuck PECIICHUA CUCTEMBI HCPABCHCTB.

DOyHKIUHT
IHonsitue pyHkuuu
JlekapTOBbI KOOPAMHATHI Ha MIIOCKOCTH. PDOopMHUpOBaHKE MTPEACTABICHUNA O METANPEIMETHOM HMOHATUH «KOOPAUHATB». Croco0bI 3aaHusl (PYHKIIUI:

aHATUTUYECKUH, rpaduyeckuid, TabmuuHbid. ['padux Qynkmmu. [MpumMepsr dyHKIMA, TOJyYaeMbIX B TPOIECCE HCCIASAOBAHUS PA3IMYHBIX pPEaTbHbIX

IPOIIECCOB M pemeHusd 3aaay. 3HaueHue GVHKIMHU B Touyke. CBorictBa (DVHKIMUA: 00JIACTH OIPENEIEHUs, MHOKECTBO 3HAYCHHUU, HVIIH, TIPOMEKYTKH

3HAKOMNOCTOAHCTBA, 1t€ﬂ’lHOCI’i’lb/Hellel’l’l)'-IOCI’l’lb, OPOMEKYTKH BO3pAaCTaHUA U V6LIBaHI/I$I, HaMOOJIbIIee M HAUMEHBIIICE 3HAYCHHMSI. HccrnegoBanue d)VHKHI/II/I 1o €€

rnaghnxy.
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Ipeocmasnenue 06 acumnmomax.

Henpepuwisnocmo CbVHKL{LlM. Kycouno 3a0aHHblLe qbwucuuu.

JluneiiHast pyHKIHSA

CpoiictBa u rpaduk guHelHON (GyHKIMH. YTI0BOW KodhdummeHT npsmoi. Pacmonokenue rpaduka JuHEHHON (YHKIMM B 3aBUCHMOCTH OT €€
yraoBoro kodd¢uimenta u cBOOOIHOTO WwieHa. Haxoocoenue kodghguyuenmos aunetiHou hyHKyuu no 3a0anHbIM YCI0BUIM: NPOXOAHCOCHUE NPAMOU Hepe3
08e MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOACOCHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALLeTbHOU OAHHOU NPIMOLL.

KBagparuunas pynkumst

CaorictBa u rpaduk KpaapatuyHoil dvyHkimu (mapaboina). [locmpoenue cpacdhuka xeadpamuunou dyuxkuyuu no mouxkam. HaxoxineHue Hyiael

KBaJApaTUIHOM (bVHKIII/II/I MHOIHCecmea 3Ha'l€HZ/lZZ, NPOMEANCYMKOB 3HAKONOCMOAHCMEA, NPOMENHCYNIKOE MOHOMOHRHOCHIU.

OOpaTHasi NPONOPUHOHATBHOCTH

k
CaroiicTtBa QyHKIMHU y = K y = —. l'unep6ona.
X X

I'paguru dynxuui. llpeodpasoearue epagura Qynkyuy y = f (x)_ 014 nOCMpoenys 2papukos GYHKYUI 6U0d_ y — qf (kx -+ b)+c-

. k
I'papuru yuxyu y=a+_b,_y:./xly=.3/x,_y:|x|._
X+

IMocenoBaTeIbHOCTH H MPOTPeCCHH

YwncaoBas moCIeA0BaTSAbHOCTD. [IprMEphl YMCIOBRIX MMOCISIOBATEILHOCTEH. beCKOHESUHBIC ITOCISIOBATCILHOCTH. ADI/Id)MeTI/I‘IGCKaﬂ Oporpeccusa mu

€€ CBOICTBA. FCOMCTDI/I"ICCKEIH IIPOrpeccus. ®0DMV]ZCZ 061/14620 YeHAd U CYyMMbl N nepevlx Yi1eHo6 ClDl/ld)Memull€CKOl:i u ZQOMQMDMHQCKOZZ npoepeccmi.

CXOaﬂu/tCl}lCﬂ ceomempudecKai npocpeccus.

Pemenue TeKCTOBBIX 33124

3anauu Ha Bce apudMeTHYECKHUE TeiiCTBUSA

Pemenne TekcToBBIX 3a7au apudMeTHUECKHM criocobom. Mcmonb30BaHue TaONUIl, CXEM, YepTeKel, IPYTUX CPENCTB MPEACTABICHUS JaHHBIX TPU
pELICHUH 3a]a4H.

3agauu Ha IBMKeHUe, Pa0OTY U MOKYNKH
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AHann3 BO3MOXHBIX CHTyalluii B3aUMHOTO PACIOJIOXKEHUS OOBEKTOB NpPH WX JBUKCHHH, COOTHOIICHHS OOBEMOB BBIMOJHIEMBIX PabOT mpH
COBMECTHOMH pabore.

3agaum HA YACTH, 10JIH, TPOUEHTHI

Pemenue 3amay Ha HaXOXACHUE YACTH YMCIIAa M YKCIIAa TI0 €ro YacTh. Pemenue 3a1ad Ha MPOIEHTHI U 1oyH. [IpuMeHeHne nmponopiuid npyu peieHnn
3aj1a4.

Jloruueckue 3agauu

Pemenue nornueckux 3anad. Pewernue nocuueckux 3a0ay ¢ nomouvio epaghos, maobauy.

OcHoBHBIE METOAbI PeIlIeHHsI TEKCTOBLIX 3a1a4: aDHd)MCTquCKHﬁ, anre6panquKH171, HCDC6OD BapHaHTOB. [lepsuunvie npedcmaeﬂeﬂuﬂ o ODVZMX

Memooax peuteHust 3a0ay (ceomempuyeckue u cpaduyeckue memoobl).

CTaTUCTHKA U TeopHs BEPOSTHOCTE
Crarucruka

Tabau4HOE M FDad)I/I‘{eCKOG OpeaACTaBJICHUC AAaHHBIX, CTOJIOYAThIE U KpYroBbIC JUAIpaMMBI, Fpaq)I/IKI/I, IMPUMCHCHUC OuarpaMm H Fpa(bHKOB JJIA

ONHMCAHUS 3aBUCUMOCTEH pPEalIbHBIX BEJIIMYWH, U3BJICUCHHE MH(POPMAIMKM U3 TaOJHIl, quarpamMm U rpadukoB. OnucareabHble CTATUCTHYSCKHUE IMOKA3aTeln
YHCIIOBBIX HA0OPOB: cpenHee apupMeTHIecKoe, Meduana, Hanbobllee 1 HaMMEHbIIIee 3HaYeHNs. Mephl pacCenBaHus: pa3Max, OuUcnepcus u CMmanoapmuoe
OMKJIOHEHUe.

CrnydaiiHast ”3BMEHUMBOCTh. I3MEHUMBOCTH MpU U3MEPEHUSX. Pewarowue npasuna. 3aKkoHOMEePHOCMU 8 USMEHYUBLIX GEIUUUHAX.

CayuaiiHble coObITHUS

CrnydaiiHble OTBITHI (IKCIIEPUMEHTHI), dJIEMEHTApPHBIC CIydaiiHble COOBITHS (UCX0/b1). BeposiTHOCTH 351eMeHTapHBIX cOOBITHI. COOBITHS B CITy4yalHBIX
JKCIIEPUMEHTAaX W OJarompUsATCTBYIOIINE dJE€MEHTapHbIE COOBITHS. BEepOosSTHOCTH Ciy4ailHBIX COOBITUH. OMBITHI C PAaBHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObiTusiMu. Kraccudeckune BEpOSTHOCTHBIE OMBITHI C HCIOJIB30BAHUEM MOHET, KYOHWKOB. [Ipedcmagnenue cobvimuti ¢ nomowpto ouazpamm Jiliepa.
Ilpomusononoscnvie cobvimus, 0OveounHenue u nepeceuenue coovimuil. Ilpasuno cnoscenus eeposmuocmeti. Cayuatinviti évloop. Ilpedcmasnenue
9Kcnepumenma 6 eude oepesa. Hezasucumvie codvimus. Ymuoowcenue eeposmuocmel Hezasucumvlx coovimuti. Ilocnedosamenvuvie Hezasucumvle
ucneimanus. TlpeacraBieHne o0 HE3aBUCUMBIX COOBITUSX B JKU3HH.

dnemenmol KOMOUHAMOPUKU
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Ilpasuno ymHootcenus, nepecmanosxu, d)CZKmODMCUZ yucna. Couemanus u yucio covemanuti. Popmyna uucna covemanui. Tpeyeonvnux Ilackans.

Onbimbl ¢ OONLUUM YUCTIOM PABHOBO3MOHCHBIX IJIEMEHNAPHBIX cobvimuil. Buiuucnenue 8EePOSIMHOCIEl 8 ONLIMAX C NPUMEHEHUEM KOM6MHCZWZODHle CbODMWZ.

HUcnovimanus Bepuyiu. Yenex u neyoaua. Bepossmuocmu cobvimuil 8 cepuu ucnvimanuil bepuyiiu.

Cnyuaiinsle eenuqunsl
3nakomcmeo €O CAYYAUHLIMU GETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CAyYauHblx eeauuun. Pacnpedenenue eeposammuocmeii.
Mamemamuueckoe oorcudanue. Ceotlicmea mamemamuieckoco oxcuoanus. I[lonamue o 3axone Oonvwux uucen. HMzmepenue eeposmuocmei. Ilpumenenue

3aKOHA OONbLUIUX YUCeT 8 coyuojiocuu, cmpaxoeaiuu, 6 30pa600xpaHeHuu, obecneyenuu bezonacHocmu HaceneHus 8 '-lp€36blllal/7Hblx cumyayusix.

Hcnoab3yembie (popMbl, CTIOCOOBI M CPeICTBA NPOBEPKH U OLIeHKH 00pa30BaTeIbHbIX Pe3yJbTATOB

OrnieHKa 3HaHUM—CUCTEMAaTUYECKHI MPOIECC, KOTOPBIM COCTOUT B OMPEICTICHUN CTENIEHU COOTBETCTBUSI UMEIOIIUXCS 3HAHU M, YMEHUI, HABBIKOB,
IpeBapUTeNbHO MIaHUpyeMbIM. [Iporiecc oneHkH BKIIIOUaeT B ce0sl Takue KOMIIOHEHTHI: ONpe/IeeHue 1eneld 00ydeHuns; BHIOOp KOHTPOJIbHBIX 3aJaHUH,
MIPOBEPSIIONTUX TOCTHKEHHUE 3TUX I€JI€H; OTMETKY WUJIM APYTror Croco0 BHIPaXKEHUS PE3yJIbTaTOB MIPOBEPKHU. B 3aBUCMMOCTH OT MOCTaBIEHHBIX LIEJICH T0-
pazHOMY CTPOMTCS MpOrpamMma KOHTPOJIS, MOAOUPAIOTCS pa3NuYHbIE THIIHI BOIPOCOB U 3afaHuil. Ho mpumMeHeHne npuMepHbIX HOPM OLIEHKH 3HAHUN JOHKHO
BHECTH €IMHOOOpa3ue B OLICHKY 3HAaHUW U YMEHHUM yJalluxcs U caenarh ee 0onee 00beKTUBHOU. [IpuMepHbIe HOPMBI IPEACTABIISIOT OCHOBY, UCXOS U3
KOTOPOM, YUUTENb OIICHUBAET 3HAHUS U YMEHUS YYaIIHXCA.

Conepxanue n 00beM MaTepuaJia, MoJJISKAIIETO MPOBEPKE U OIIEHKE, OMPEACTISIOTCS MPOrPaMMOi 10 MaTEMATUKE JIJIT OCHOBHOM IKOJBL. B
3a/IaHMs U1 IPOBEPKHU BKIIFOUAKOTCSI OCHOBHBIE, TUITMYHBIE U IPUTOM PA3JIMYHOM CII0AKHOCTH BOIIPOCHI, COOTBETCTBYIOLIUE IPOBEPSIEMOMY PA3IEITY
MIPOTrpamMMBI.

OcHOBHBIMH (p)OPMAMM NPOBEPKH 3HAHUM M YMEHUI y4alIUXcs 110 MaTEMAaTUKE B OCHOBHOM LIKOJIE SIBJISIIOTCS OMPOC, IK3AMEH, 3a4eT,
KOHTPOJIbHAsi padoTa, CaMOCTOsITe/IbHAasI padoTa, TeCTUPOBaHNeE, IPOBEPOYHAast padoTa, NPoBepPKa NMCbMEHHBIX JOMAIHUX Pa0dOT HAPSAY C
KOTOPBIMH MIPUMEHSIFOTCS U IpyTue (opMbI MpoBepku. [Ipu 3TOM yUUTHIBAETCS, YTO B HEKOTOPBIX CIy4asX TOJBKO YCTHBINA OMPOC MOXKET JaTh 00JIee MOJTHbIE
MIPEICTABJICHHS O 3HAHUSX M YMEHHUSAX yUaluXCs; B TOKE BpeMsI MIChbMEHHas paboTa MO3BOJISIET OIICHUTh YMEHHUE yUaluXcsl U3JlaraTh CBOM MBICTTH Ha
OyMmare; HaBBIKA I'PaMOTHOT'O O(OPMIICHHS BHITIOTHSAEMBIX UMH 33/IaHUH.

IIpu oneHKe YCTHBIX OTBETOB M MUCbMEHHBIX PA0OT YUUTENb B MEPBYIO OYEPE/Ib YIUTHIBACT UMEIOLIUECS Y Ydalerocs: (hakTHYeCKrUe 3HaAHUS 1
YMEHUS, UX MOJIHOTY, IPOYHOCTh, YMEHHUE MPUMEHSTh Ha MPAKTUKE B PA3TUYHBIX CUTyalUsIX. Pe3ynbTar OlleHKH 3aBUCUT TaKK€ OT HAJIMYUS U XapaKTepa
JIONYIIIEHHBIX TOTPEITHOCTEN.

Cpenu norpentHocTe BoIASISIIOTCS OIMOKH, HeI04eThl U MeJIKHE MOTPeIHOCTH.

[TorpentHOCTh cunTaeTCs OMMOKOM, €CITH OHA CBUACTEIBCTBYET O TOM, YTO YUCHHUK HE OBJIA/IeN OCHOBHBIMH 3HAHUSMH, YMEHUSIMH U UX TIPUMECHEHUEM.

K HegoveTram oTHOCATCS MOTPEIIHOCTH, CBUAECTENILCTBYIOIINE O HEAOCTATOYHO MOJTHOM MM HEJOCTATOYHO MPOYHOM YCBOEHUHU OCHOBHBIX 3HAHUU U

YMEHUH WU 00 OTCYTCTBUH 3HAHUM, HE CIUTAIOIINXCS B COOTBETCTBHUH C MPOTPaMMOi OCHOBHBIMH. K HeoueTaM OTHOCATCS MOTPEITHOCTH,
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OOBSCHSIONINECS PACCETHHOCTRIO WITH HEAOCMOTPOM, HO KOTOPBIE HE TIPUBEIIM K MCKKEHUIO CMBICTIA TIOJIYYCHHOTO YYCHUKOM 3aJIaHUsI HJI Crtoco0a ero
BhIMOTHEeHM. [ paMMaTudeckast ommoOka, JOMyIIeHHAas B HATMCAHUH U3BECTHOTO yYaIIeMyCsl MAaTeMaTHYECKOTO TepMUHA, HEOpEKHAas 3aMiCh, HEOPEKHOE
BBITIOJTHECHHE YEPTEKa CUNTAIOTCS HEJTOUETOM.
K MeikuM nmoOrpemHocTAM OTHOCSTCS TOTPEITHOCTH B YCTHOM M MUCbMEHHOM peuu, HE UCKAXKAIOIIUE CMBICIIA OTBETA UJIU PEILICHUs, CITydyaliHbIe
OIIMCKH U T. II.
Kaxxmoe 3amanue st yCTHOTO OMpoca WM MTUChbMEHHON PaOOTHI MPECTABIISIECT TEOPSTHUSCKUN BOTIPOC HITH 3a71a4y.
OTBeT Ha BOIIPOC CUYUTACTCS OE3YIPEUHBIM, €CIIH €T0 COJIEPIKAaHNE TOYHO COOTBETCTBYET BOIPOCY, BKIIFOUAET BCE HEOOXOAMMBIC TEOPETHUCCKHE
CBeICHMSI, 000CHOBAHHBIE 3aKITIOUCHUS U MOSICHSIONINE PUMEPEI, a €ro U3JI0KEHUE 1 0(OPMIICHHE OTIMYAIOTCS KPATKOCTHIO U AKKYPATHOCTBIO.
Pemenue 3amaun cunraeTcs 6€3ynpeyHbIM, €CIIU MOJYYSH BEPHBIA OTBET MPH MPABHUIBHOM X0JI€ PEIICHHS, BRIOPAaH COOTBETCTBYIOIIHMM 3a7a4e CI1ocod
peleHus, TPABUILHO BBIIOJHEHBI HEOOXOIMMBIC BEIYHCIICHHS U TPEOOPa30BaHUS, TTOCIEAOBATEIHHO U aKKYpaTHO 0()OPMIICHO PEIICHUE.
OueHka oTBeTa y4yauerocsi Npyu yCTHOM OIPOCE U OIEHKA MUChbMEHHOW KOHTPOJIBHOM padOThl IPOBOIUTCS IO MATHOALIEHON CUCTEME.
OueHka yCTHBIX OTBETOB:
OTBer oLeHHUBAaETCHA OTMETKOM “5”, ecnu yyanuics:
® TIOJIHOCTBIO PACKPBUI COZICpKaHNE MaTepuaia B 00beMe, MPEeTyCMOTPEHHOM MIPOTPaMMOi U YYEOHUKOM;
®  U3JIOXKWI MaTepHasl FPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3YSI MAaTEMATUYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY, B OTIPEICICHHON JIOTMUECKOM
MIOCJIE0BATEIILHOCTH;
® MPaBWIBHO BHITIOJHWI PUCYHKH, UEPTEKH, TPaPUKU, COMMYTCTBYIOIIUE OTBETY;
® [I0Ka3aJl yMEHUE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IPUMEPAMU, IPUMEHSATH B HOBOW CUTYAIIUU MPY BHIMOJIHEHUH MTPAKTUYECKOTO 3aJaHUSs;
® [POJEMOHCTPUPOBAJT YCBOCHHE PaHEe N3YICHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMUPOBAHHOCTH M YCTOWYUBOCTD UCITOJIB3YEMBIX TIPH OTBETE
YMEHUI U HAaBBIKOB;
e OTBEYaJl CAaMOCTOSITENIbHO, €3 HAaBOAILINX BOMIPOCOB YUHUTETIS.
OTBeT OLleHUBaeTCA OTMETKOH “4”
€CJIM YJIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSIM Ha OLIEHKY ‘5™, HO TIPU 3TOM UMEET OJIMH U3 HEJ0UETOB:
® B M3JIOXKCHHH JIOMYIIEHBI HEOObIITNE MPoOesbl, HE HCKa3UBIINE MAaTEMAaTHUYECKOE COJIEP)KaHNe OTBETA;
e JIONYIIEHBbI 1-2 HeoueTa MPU OCBEIIEHUH OCHOBHOI'O CO/IEPKaHUs OTBETA, UCIIPABJICHHBIE MTOCIE 3aMEUYaHUsl YUUTEIIS;
e JIOMYIICHBI OIIUOKA MK O0Jiee IBYX HEA0YETOB IIPH OCBEIICHUH BTOPOCTETIEHHBIX BOMPOCOB WM B BBIKJIA/IKaX, JIETKO HCIIPABICHHBIE MTOCIE
3aMeuyaHus yYuTerns.)
OTBeT olleHUBaeTCsl OTMETKOH “3”, ecnu:
® HEMOJIHO PACKPBITO COJEpKaHUE MaTepHaa (coaep aHue U3JI0KEeHO pparMeHTapHO, He BCET/Ia MOCIeI0BATENbHO), HO MOKa3aHo o0Iiee MOHNMaHue
BOIIPOCA U MPOJIEMOHCTPUPOBAHbI YMEHUS, JOCTATOYHBIE JUIS 1AJIbHEUILIETO YCBOEHUS TPOTrPaMMBl;
®  WMENNCh 3aTPYTHECHUS WIIN JOMYIIECHBI OITMOKY B ONIPEIEIICHNN MTOHATHH, NCTIOJIb30BAaHUN MAaTEMAaTHYECKON TEPMUHOJIOTHH, YEPTEKAX, BBIKIAIKAX,
MCIIPaBJIEHHBIE MOCIIE HECKOIBKUX HABOASIINX BOIIPOCOB YUMTEIIS;
® YYEHHUK HE CIPABHWICS C IPUMEHEHHEM TEOPHH B HOBOW CUTYAIIUH MIPH BBHIMOJHEHNUN TPAKTUYECKOTO 3a/IaHMsI, HO BBITIOJIHUII 00s13aTEIHHOE 3aJaHHE.
OTBeT OLIeHHBaETCs 0TMETKOM “2”, ecim:
® HE PacKpHITO COJEpKaHUEe yueOHOro MaTepuana,
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e 0O0OHapy)XEHO HE3HAHHE WM HE TOHUMaHHWE YUCHUKOM OOJIbIIeH Wik HanboJiee BAXKHOW YacTH y4eOHOTO MaTepHana;
e JIONYUICHBI OIIMOKU B ONPEAEICHUH OHATHUS, IPU UCIIOIb30BAHUU MaTEMaTUYECKON TEPMUHOJIOTUH, B PUCYHKAX, UepTeXax UK rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABIICHBI 110CIIE HECKOIBKMX HABOASIIUX BOIPOCOB YUUTEIIS.
OnenuBaHne NUCbMEHHBIX padoT:
ITpu npoBepke NMCbMEHHBIX pabOT IO MaTEMaTHKE CIENYET Pa3InyaTh Ipyoble U HErpyOble OMINOKY.
K rpy0nsimM ommékam oTHOCSTCS:
e -BBIYMCIMTEIbHBIC OMNOKYU B IPUMEPAX U 33]a4ax;
-OIIMOKN HAa HE3HAHME MOPS/IKA BBINOJIHEHUS apU(PMETHUECKUX IeHCTBUH;
-HeTIPaBUJILHOE pelIeHue 3a1a4u (TIPOITYCK IeHCTBHIA, HETIPaBIILHBINA BBIOOD NEHCTBUH, TUIIHEE EHCTBUE);
-HEJI0OBEICHHE JI0 KOHIIA PELICHUs 3a/1a4ll UM [IPUMEPA;
-HEBBIIIOJIHEHHOE 3a/laHueE.
K HerpyObIM ommdkam OTHOCATCS:
-HepalOHaJIbHbIE IPUEMbI BHIYHUCIICHUH;
- HeNpaBWJIbHAsl OCTAHOBKA BOMPOCA K JACHCTBHIO NPH PEILICHUU 33/]auu;
-HEBEPHO CPOPMYJIMPOBAHHBIN OTBET 3a/1a4H;
-HEeNPaBUJIbHOE CIIUCHIBAHUE JAHHBIX YUCEJI, 3HAKOB;
-HeJI0BEICHHUE JI0 KOHIA peoOpa3oBaHUi.
[Ipu onleHKe MUCBMEHHBIX PAa0OT CTABATCS CIEAYIOIINE OTMETKH:
“S5”- ecny 3a/1a4y peIIeHbI 0e3 OmuooK;
“4”- ecniu nonylieHsl 1-2 HerpyOble omuoKy;
“3”- ecnu gomyueHsl 1 rpy6ast u 3-4 HerpyOble OIMOKH;
“2”- He3HaHHWE OCHOBHOTO NMPOTrPAMMHOI0 MaTepuaa Wik OTKa3 OT BBIOJIHEHUS y4eOHBIX 00s13aHHOCTEH.
OunennBanne TeCTOBBIX PadoT:
“5”- ecniu Habpano ot 8110100% oT MakCUMaIBFHO BO3MOXKHOTO Oasuia;
“4”- ot 6110 80%:;
“3”- ot 51 no 60%;
“2”- no 50%.

®opmupoBanue YY/I:
PeryasituBubie YY/:
— onpedensmp TEINb ACATEIBHOCTH Ha YPOKE C TIOMOIIBIO YUUTEISI K CAMOCTOSTENIEHO;
— YYUTBCS COBMECTHO C yUUTEJIEM OOHAPYKUBATh U (DOPMYIUPOBAMb YUeOHYI0 Npoo.iemy,
— YYUTHCS NIAHUPOBAMb YICOHYIO IEATEIHEHOCTh Ha YPOKE;
—  8bICKA3bI6AMDb CBOIO BEPCHIO, MTBITATHCS MPEIaraTh Crocod e€ mpoBepKH (Ha OCHOBE MPOTYKTUBHBIX 33aHUN B YICOHHKE);
— paboras Mo NpeANIoKEHHOMY IUIAHY, UCHOIb306amMb HEOOXOAUMBbIE CpeacTBa (Y4eOHUK, KOMITBIOTEP U MHCTPYMEHTHI);
— onpedenAms yCIEIIHOCTb BBIMOJIHEHHS CBOETO 3aJaHHs B IUAJIOTE C YUUTEIIEM.
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CpenctBoM (GOpMHUPOBAHUS PETYIATUBHBIX IEHCTBUN CIIy’KaT TEXHOJIOTUs MPOOJIEMHOr0 AMAajora Ha 3Tare W3y4eHHUsl HOBOTO MaTepHrasa U TEXHOJIOTus
OLIEHUBaHMsI 00Pa30BaTENIbHBIX TOCTUKEHUH (YUeOHBIX YCIIEXOB).
Ilo3naBareibuble YV /I:

— OpHUEHTHUPOBATHCS B CBOCH CHUCTEME 3HAHUW: HOHUMAMb, YTO HYXKHA JONOJHUTEIbHAS HHPOPMAaLUs (3HAHUS) TSI pelieHHsI yueOHOI 3a1auu B OJJUH
miar;
— Oenambu NPeIBAPUTENBbHBIA 0mOOp NCTOYHUKOB HH(GOPMALIUU 7S pellieHus yueOHOH 3a1auu;
— 7100bIBaTh HOBBIE 3HAHMSL: HAX0OUMb HEOOXO0AUMYIO HH(POPMALIHIO, KaK B yUeOHUKE, TaK U B MPEAJIOKEHHBIX YUUTEIIEM CIIOBApAX, CIPAaBOUYHUKAX U
HMHTEpHET-pecypcax;
— J0OBIBaTh HOBBIC 3HAHUS: U36/1eKamb NHPOPMAITUIO, TIPEJCTABICHHYIO B pa3HbIX opmax (TEKCT, TabNIuIla, cXeMa, HIUTFOCTPALUs U JIp.);
nepepadaTbIBaTh MOJYYCHHYIO HH()OPMALUIO. Habniodams u 0enams CaMOCTOATENbHBIE 661600b1. CpecTBOM (POPMUPOBAHUS MO3HABATENbHBIX JEHCTBUI
CIy’)KUT Y4€OHBII MaTepua 1 331aHus yuieOHHKa, 00ecrieunBaroIIye epBYIO JMHHUIO Pa3BUTHS - yMEHHE OOBSCHITH MUD.

Kommynukarusabie YY/I:
JIOHOCHUTH CBOIO TIO3HIIMIO J0 JAPYTHX: 0)opMIsimb CBOIO MBICIb B YCTHON M MMCBbMEHHOM peud (Ha YpOBHE MPEIOKEHUS HIIM HEOOJBIIIOTO TEKCTA);
— CIyHIaTh ¢ MOHUMATh peyub Opyeux;
BBIPA3UTENLHO YUmMams U NepecKazvléams TEKCT;
eécmynams B O6ecely Ha ypOKe U B KU3HU;
COBMECTHO 00206apu6ambvcs O TpaBHiIaX OOIICHUS U MMOBEIECHHUS B IIIKOJIE U CIICA0BATh HM;
— YUHTBCS 8bINOAHAMb PA3TUYHBIC POJIU B TpyNIe (IUaepa, UCTIOTHUTENS, KPUTHUKA).
CpenctBoM GpopMHPOBAHUS KOMMYHUKATUBHBIX AEHCTBHUM CIIy>KaT TEXHOJIOTUs IPOOJIEMHOr0 Ananora (nmooyxJaroliuii ¥ MoABOAALINMA JUAajIor),
TEXHOJIOTHUS IPOTYKTUBHOTO YTCHHUS M OpPraHU3anus padOThI B MAJIBIX TPYIINIAX.

JINYHOCTHBIE TOCTHKEHHUS Yuyamuxcs

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON JAESATEIbHOCTH U MOBCETHEBHOM JKU3HU JIJIS:

-MOJIETIMPOBAHUS IPAKTUYECKUX CUTYallMi U UCCIIeI0BAaHMSI TIOCTPOEHHBIX MO/JIENIEH ¢ MCIOIb30BAHUEM allnapaTa aireopsl

-OIMCAHUS 3aBUCHMOCTEN MEX1y (PU3NYECKUMU BEJIMYMHAMHI COOTBETCTBYIOLIMMH (OpMYIaMH MPU UCCIEAOBAHUN HECIOKHBIX MPAKTUYECKUX
CUTYaLun;

-MHTepIpeTanuu rpaduKoB peaJbHbIX 3aBUCUMOCTEN MEX/1y BEJITMUNHAMMU.

(opMHpOBaHHE OTBETCTBEHHOT'O OTHOIIEHHS K YUE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH 00yYaroIuXcs K CaMOPa3BUTHIO U CAaMOOOPa30BaHHUIO HA OCHOBE
MOTHBAIIMM K 00YYEHHIO U NTO3HAHUIO, BEIOOPY NajibHeero o0pazoBaHus Ha 6a3e OpUEHTHUPOBKU B Mupe mpodeccuii U npopeccuoHanbHbIX
IPENOYTEHUH, 0CO3HAHHOMY IOCTPOCHUIO MHANBUIYAIBHOM 00pa30BaTEIbHOM TPAEKTOPUH € YUETOM YCTONUMBBIX MO3HABATENLHBIX HHTEPECOB
(dbopMupOBaHUE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM MPAaKTUKU
dbopMupoBaHrEe KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIEHUHU U COTPYAHUUYECTBE CO CBEPCTHUKAMM, CTAPIIUMHU U MIIAAIIMMHU B 00pa30oBaTeNbHOM,
OO0IIECTBEHHO MOJIE3HOH, y4eOHO-UCCIIE0BATENIbCKOM, TBOPUECKOM U APYrUX BUAAX AESATEIbHOCTH
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® yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIHM B YCTHOM U MUCbMEHHOW peuu, MIOHUMAaTh CMBICJI [TOCTABJIEHHOM 3a/1a4M, BHICTPAaUBaTh
apryMeHTaluIo, IPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI

KPUTUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHHSI, OTIMYATh TUIIOTE3Y OT (haKTa

KpEaTUBHOCTb MBIIUIEHHS], UHUIIUATUBY, HAXOAUYUBOCTb, aKTUBHOCTb IIPU PELLICHUH aJIreOpandecKkux 3aaad

YMEHHUE KOHTPOJIMPOBATH NMPOLIECC U PE3yNIbTaT YUeOHOH MaTeMaTHu4eCcKOi 1eATeIbHOCTH

CHOCOOHOCTH K 3MOIIMOHAILHOMY BOCTIPHSTHIO MaTEMAaTHYECKUX 00BEKTOB, 33/1a4, pEIICHU, pacCyKAeHUI

Conep:xkanue nporpamMmabl.

O0s13aTeIbHBINE MUHMMYM COJepPKaHUA 00pa30BaTeJbHOI 00/1aCTH MaTeMaTHKA.
e JlelicTBUSI ¢ OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMH.
e OOpMyJIBl COKPALLIEHHOI'O YMHOKEHHS.
¢ Tox1eCTBEHHbIE IIPE0OPA30BaHUs ANreOpandecKuX BhIPAKEHUI.
e CTeneHb ¢ HaTYpaJbHBIM [10Ka3aTEJIEM.
e J/IuHeliHbIE YPAaBHEHHS U HEPABEHCTBA C OJTHOM IIEPEMEHHOM.
e KBangparusie ypaBHEHUS.

TpeOoBaHMsi K MAaTeMATH4Y€CKOH MOATOTOBKE
Yposenwv ooaz3amenvnoii noocomosxu odoyuarouezoca
YMeTh BBINONHSTH JEHCTBHS ¢ OOBIKHOBEHHBIMU U AECATUYHBIMU JPOOSIMH.
YMeTh BBIIONHSITH TOXKISCTBEHHBIC IPEOOPa30BaHUS ANTreOPandecKUX BRIPAKESHUH.
3HaTh (HOPMYIBI COKPAIIICHHOTO YMHOKEHHS.
YMeTb penath JIMHEWHbIC YPABHEHUS U HEPABEHCTBA U UX CHCTEMBI.
YMeTb pemath KBaJipaTHbIE YPaBHEHUS.

Yposenwv o6a3amenvnoii noocomosxu ¢vinycknuka
e Halinure 3HaueHUE BBIPAKECHUS:

a)é-g-l—li; 0)21,15:14,1-2,8-0,125;
8 15 20 50

e YpocTuth BeIpaxkenue: 4c(c—2)—(c—4);
e Pemure ypaBHeHue: 2x° +6x—4=0;

e Pemiute HepaBeHcTBO: 18—3(1—x) <x+2.
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YPOBeHb 603MOIICHOU NOOZOMOBKU 6bINYCKHUKA

e Haiinure 3HaueHne BhipakeHus: 0,364 : 215 + E :0,125+2,5-0,8;

® YIPOCTUTE BBIPAKECHHUE: 5 b’ :( 22ab >— b j;
a —2ab \a —4b" a+2b
ePemmte ypaBHeHue: 3x° +x—4=0;
6x—15y =12,

e Perriite cucteM ABHEHUN:
y P 4x-9y=10.

KBagparuunass pyHkumsi.

Oynkmus. O6macTe onpeaeneHus U ooacts 3HadeHU QyHknyu. CBOHCTBA QPYHKITHIA.
KBazpaTHblil TpeX4seH U €ro KOpHU. Pa3znoskeHue KBagpaTHOroO TPEXUICHA HA MHOKUTEIH.
KBanparuunas ¢pynkuus u ee rpagux. @ynknus y = X. Kopens m-oii crenenu.
B pe3zynomame uzyuenusn 0annoii memul 00y4aromuiica 0014cen
3HaAmMb/NOHUMAMb: ONIPEICIICHUE KBaJPAaTHOTO TpeXwieHa, (POPMYITHPOBKY TEOPEMBI O Pa3IOKEHUN HA MHOKUTEIU KBAIPATHOTO TPEXWICHA; OTIPE/ICIICHHE
CTENeHHON (YHKIIMHU C HATYPaJbHBIM I10Ka3aTelIeM; CBOMCTBA CTENEHHOM (DYHKIIMU C YETHBIM U HEUETHBIM I10Ka3aTesIeM; OIIpeesIeHue KOPHS [1-0i CTeNeH!
C pallMOHAJIbHBIM [10Ka3aTEeJeM;
YMemb: BBIIETATH KBaJpaT ABy4WIeHA U3 KBAaJPAaTHOIO TPEXWIEHA; pacKIablBaTh TPEXWICH Ha MHOKHUTENH, €CIIM €CTh KOPHH; CXeMaTH4eCKU N300paxarthb
rpaduk QYHKIHUN y=X MPH Pa3IMYHBIX I ¥ OMIMCHIBATH CBOWCTBA; BBIYHUCIISITh 3HAYCHNE KOPHS MT-0i CTETICHHU; YIIPOIIATh BBIPAKEHHSI CO CTETICHSMHU.
Hcnonvzosams npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUUECKOI 0eAMeTIbHOCHU U NOBCEOHEEHON HeUu3HU IIS: UTeHUS rpadUKOB (YHKIUH, pereHns
HECJIOKHBIX aNreOpanyecKkux 3aaay.

Yposenwv o6a3amenvnoii noozomosku 6vinycKkHuKa

e Haiisure 3nauenue GpyHkuun y = x° —6x+4 mpu x=-5, x =0.
e ITocTpoiiTe rpaduk GyHKIHH Y = x° — 6x + 5.

e Pa3noyuTe KBaApaTHBI TpexwieH 2x° +5x—3 Ha MHOXHTEIH.

Ypoeeub 6O3MOIICHOU NOOZOMOBKU 6blNYCKHUKA
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e [Tocrpoiite rpaduk QyHKITHH:
2 2
a)y=x —3|x|+2; 0) yz‘x —6x+5‘.

e Haiinure p 1 g, ecnv mapabona y = x° + px +¢ mepeceKaeT och abCIce

B TOUKax x=2 ux=3.

2

o [Ipu kakoMm 3HaUeHWUN p BbIpaKEeHHE 2px —2x—2p—3 CTaHOBUTCA

KBaJ[paTHBIM TPEXUWICHOM, OJTHUM M3 KOPHEH KOTOPOTO SIBJISIETCS YKCIIO HYJIb?

Haiinnre BTOpOil KOpEHB.

YVA:
KoMmyHunkaTuBHbIe:
Cnymare ¥ CIbIIaTh APYT OpyTa; IPEACTaBIsTh KOHKPETHOE COJIepKaHNE B COOOIATh €ro B MUCbMEHHOMN U yCTHOU (opMme.
PeryasituBubie:
[IpuHUMAaTH MO3HABATENBHYIO 1IEJIh, COXPAHATH €€ IPU BBIOJHEHUN y4eOHBIX IEHCTBHIA, PEryJIMpOBaTh BECh MPOIIECC X BBITOJHEHHUS U YETKO BBITOIHATH
TpeOOBaHUs MO3HABATEIbHON 3a1aUH.
Ilo3naBaTenbHbBIE:
BbIBOANTE CeCTBUSA U3 NMEIOIUXCS B YCIIOBUY 33jaud JAHHBIX; YCTAHABINBATH IPUUNHHO-CIIEACTBEHHBIE CBSI3U.

YpaBHeHUs] M HEPABEHCTBA € OJJHOM IepeMeHHOM.
Ilenoe ypaBHeHue u ero kKopHu. JpoOHbIe paliioHaIbHbIE ypaBHEHUS. PellieHne HepaBeHCTB BTOPOM CTETIEHH C OJHOM IepeMeHHol Perienne HepaBeHCTB
METOJIOM MHTEPBAJIOB.
B pe3ynomame uzyuenusn 0annoi memot 00yuaoOuuiica 001:4ceH
3HaAmMb/NOHUMAMb: TIOHATHUS 11€JI0T0 PALMOHAIBHOTO YPaBHEHUS; CIOCOOBI Pa3sIoKeHUs
MHOTO4JIEeHa Ha MHOXKUTEIIN; OTpe/iesieHue OMKBaAPaTHOT 0, TPOOHO-PAlMOHAIBHOTO YPAaBHEHUH; aJITOPUTM peIIeHUs TPOOHO-pallMOHAIBHBIX YPaBHEHHIA;
olpeziesieHue HEPAaBEHCTBA 2-0M CTENEeHH C OAHON IepeMEHHOM; rpaduueckuii cnocod pemieHrs HepaBeHCTB (AIrOPUTM); METO UHTEPBAJIOB;
YMemb: ONPENEIIATh BU/Ibl YPAaBHEHU; BIaIeTh pa3IMYHBIMU CIIOCOOAMU pa3IokKEeHHUs MHOTOWIEHA HA MHOXKUTEIIN; IPUMEHSTh JITOPUTM PELICHUs IPOOHO-
PalMOHATIBHBIX YPaBHEHUH JUJIsl UX PELICHHUS; ONPeIesITh HEPAaBEHCTBA 2-011 CTENEHU C OJHON NEPEMEHHOM; MPUMEHATh rpapUUecKuil crocod A ux
pELIEHNUs; IPUMEHSITh METOJI NHTEPBAJIOB.
Hcnonvzoeamsv npuodpemennble 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAMeTbHOCMU U NO6CEOHEGHOU HCU3HU NI PEIICHUS LENbIX PALIMOHAIBHBIX,
OMKBa/IPaTHBIX, IPOOHO-PAIIMOHATIBHBIX YPAaBHEHHH.

Ypoesenwv o6azamenvnoii noocomosku evinyckHuka
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e Pemite ypaBHEHHE — + =1
x x+2

e Pemnte HepaBeHCTBO 2x” +5x—3 > 0;

e Pemnite HEpaBEHCTBO (2x - 3) (x + 4) <0.

ypOGeHb 6O3MONCHOU NOO2OMOBKU 6bINYCKHUKA

x* 4x Tx+6
e Peminte ypaBHEHHE: - =l-— 5
x+1 x+2 X +3x+2

. 2 8
e HaiinuTe perenys HepaBeHCTBa X~ —— x —— < 0, MPHHAJIEKANIHE TTPOMEKYTK
p p 3773 p p YIKY

4

2+9x-5x
e Penure HepaBeHCTBO: ————— > 0.
3x"-2x-1
YVI:
KoMMyHUKaTHBHbIE:
Craymate ¥ ciblaTh APYT Apyra; IpeAcTaBIsTh KOHKPETHOE COJIepKaHNe U COOOLIaTh €ro B MUCbMEHHOMN U yCTHOU dopMme.
PeryasiTuBHbIE:

[TpuHMMAaTh TO3HABATENBHYIO 11€]Ib, COXPAHATH €€ TIPH BBHIOJHEHUH YUeOHBIX ACHCTBUIA, PETYITUPOBATH BECH MPOIIECC UX BBIMOJIHEHHUS U YETKO BBIOIHSTh
TpeOOBaHMs TO3HABATEILHOMN 3a/1a4H.

Ilo3naBaTeybHbBIE:
BI)IBOI[I/ITI) CJICACTBUA N3 UMCIOIIINXCS B yCJ'IOBI/II/I 3aJa49u JaHHBIX yCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'IeI[CTBeHHI)IC CBA3U.

YpaBHeHUsI U HEPABEHCTBA C ABYMH NepeMeHHbIMU.
VYpaBHeHUs ¢ ABYMS NepeMeHHbIMU M ero rpaduk. I'paduueckuil crocod pemieHus cucTeM ypaBHeHUH. PerneHue cucteM ypaBHEHMH BTOpPOW CTEIEHH.
Pemenue 3a1a4 ¢ momolIpko cucTeM ypaBHEHH BTopoi ctenenu. HepaBeHcTBa ¢ 1ByMs nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.
B pezynomame usyuenus 0annoii memolt 00y4arOuWUILCA 001HCEH
3HamMb/NOHUMAMb. ONIPEICIICHUE PEIICHUs YPaBHEHHUS C IBYMs TIEPEMEHHBIMH; OIpeNeieHne rpaduka ypaBHEHHUS C IBYMs NEPEMEHHBIMH, YTO 3HAYUT
pELINTh CHCTEMY YpaBHEHHUIl BTOPOW CTENMEHH, (AITOPUTM pELICHMs); ONpEeAeSICHHE pEIIeHUs] HEepaBEHCTB C JBYMS NEPEMEHHBIMH; PELICHHE CHUCTEMBI
HEPABCHCTBA C IBYMs ICPEMCHHBIMU ;
yMeTh: rpadu4yecky peliath CUCTEMBbl YPaBHEHUH; NMPUMEHATh CIIOCOO MOJCTAHOBKH; peIlaTh 33Jauyd C MOMOIIBIO CHCTEM YpaBHEHHM BTOpPOW CTEIEHH;
l"pa(bI/I‘IeCKI/I HUILTIOCTPUPOBATHL MHOXKECTBA peHIeHI/II\/II HEKOTOPBIX CUCTEM HEPABCHCTB C ABYMA NIEPEMECHHBIMHA U UX CUCTEM.
Hcnoan3oBaTh NpuodpeTeHHbIE 3HAHUS U YMEHUSI B MPAKTUYECKOIi 1eTeJbHOCTH U
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MOBCeIHEBHOI "KU3HHU JUIs: PEIICHHUs] YPaBHEHU, CUCTEM YPaBHEHUU U CCTEM HEPABEHCTB C JBYMS IIEpPEMEHHBIMHU.
Yposenwv o6a3amenvnoii noocomoexu ¢vinycknuka

2 2
. | x"+y =10,
e Pemmmite cucremy ypaBHEHUi
x—y=2.
e 3anayva. /IBoe pabounx mizroroBwin 74 neranu. [lepsolit pabotan 74, a BTOpoii-8u.
N3BecTHO, 4TO MepBbIi pabOYMii U3rOTOBIISAI B Yac Ha 2 AeTaiu OOJbIle BTOPOIO.

CKOJIBKO JeTaJIed B Yac U3rOTOBJISUT KaXKIbIH paboumnii?

Ypoesenwv 603morncnoii noocomosxu evinycknuka
L X +8yT =12xy,
e Pemiite cucreMy ypaBHEHHI
X+2y=6;
e 3amaqa. [loes3n mporren MIMO HETIOBIKHO CTOSIIETOHA IUIaTGopMe YesIoOBeKa
3a 6¢, a MUMO mIaTGopMsel amuHoH 150M 3a 15c¢. HaliTi cCKOpOCTh ABYIKEHUS

rmoesaga u €ro JJInHY.

x—-2y+2<0,
e [Ipy KakuX 3HAUYCHUAX Kk CHCTEMa HEpaBEHCTB < y—2 >0,
y—kx=0
3a[1aeT Ha KOOPAUHATHOMN IITOCKOCTH TPEYTOJILHHUK.
YVI:
KomMmyHukaTuBHbBIE:

[IpencTaBisiTh KOHKPETHOE COIEPKAHKE U COOOIATh €r0 B MUCHbMEHHON U YCTHOM (hopme;
YMeThb (WU pa3BUBATh CIIOCOOHOCTH) € TTOMOIIBIO BOMPOCOB JOOBIBATH HEAOCTAIOIIYI0 HH(POPMAIIHIO.
PeryasaTuBHblie:
CraBuTh yueOHYIO 33/1a4y Ha OCHOBE COOTHECEHHUS TOTO, YTO yXKe U3BECTHO, YCBOCHO, U TOTO, YTO €II€ HEU3BECTHO; CAMOCTOSATENBHO (POPMYIHPOBATH
MO3HABATENBHYIO II€JIb U CTPOUTH IEUCTBUS B COOTBETCTBUH C HEH.
ITo3HaBaTe/IbHBIE:

HpOBO,Z[I/ITB aHaJIu3 croco0oB pCUICHUSA 3a1a4

ApudmMernyeckasi M reoMeTpu4YecKasi IpoOrpeccuu.
[MocnenoBarensHocTu. Onpenenenue apupmernyeckoit mporpeccun. @opmyia n-ro wieHa apugmerndeckoil nporpeccun. OnpenenaeHne reoMeTpuyecKon
nporpeccur. opmyia -ro wieHa reoMeTpuIecKon nporpeccnn. @Popmyna CyMMBI IEPBBIX IT WIEHOB FT€OMETPUUECKON



IIPOTPECCHM.
B pezynvmame uzyuenusn 0anHo memovl 00y4aIOWUICA 0019ICEH 3HAMb/NOHUMAMY
MOHSITHE MOCIEA0BATEIHLHOCTH; CMBICI IMOHSATHUS «II-i» WIEH MOCIeA0BaTEIbHOCTH; ONpeaesieHue apu(hMETHIECKON U T€OMETPUUYECKOM MTPOrpeccuit;
OTIpeieNIeHNe pa3HOCTH apru(PMETUIECKOIM MPOTPECCHH U 3HAMEHATEIIsl TeOMETPHUECKON IPOTpeccuii; pOpPMYIIBI I-TO YJIeHa U CYMMBI IT — YICHOB
apuMETUIECKON U TEOMETPUUECKON
IPOTPECCUil; XapaKTePUCTUKA CBOMCTBA apru(PMETHUECKOI U TEOMETPHUECKON TPOTPECCHi;
yMeTbh: HCII0JIb30BaTh UHJEKCHOE 0003HaYEHNE; MPUMEHATH (POPMYIIBI [1-T'O YWIEHA U CYMMBI [I-4JIEHOB apu(METUUECKONW U T€OMETPUUYECKOM Mporpeccuit s
BBIIIOJIHEHUS YIIPAKHEHUM.
Hcnoab3oBaTh NpruoOpeTeHHbIC 3HAHUSA U YMEHHUS B IPAKTHYECKOH JesITeJIbHOCTH M NOBCEAHEBHOM "KU3HM : JIJIS PELICHUS 3a1a4.
Yposenwv o6a3amenvnoii noocomoexu gvinycknuka
o SBnsieTcs M JaHHAs YMCIIOBas MOCIEA0BATEILHOCTD apu(pMeTHuecKoit
nporpeccueii: a)—5;-3;—1; 1;....; 6) 25;15;10;...; ) 3; 6;12;...7

o flBisiercst MM maHHAsI YMCIOBAs MOCIENOBATEIHHOCTh TE€OMETPHUCCKON
. 1
nporpeccuet: a)—>3; 5;—-5; 5;....; 6) 25;5; g 6)3;,6;12;...7

e Haiinute cymMmMy 1IecTH NIEPBBIX YJICHOB
a) apudmMeTHUeCcKoil porpeccun, ecnu a, =5, d = 4;
1

6) TeOMETPUUYECKOH mporpeccuy, eciu b, =1, g = 3

YP08eHb 6O3MONCHOU NOOZOMOBKU 6bINYCKHUKA

e [Ipu kakux n wieHsl apudmerudeckoii nporpeccuu 15,13, 11, ...

OTpHIIATEIBHBI?
e ApudmMernueckas mporpeccust 3agaHa ¢popMmynoit a, =3n+5.

Haiigure S,,.
e HalinuTe IATHIN U NEPBBIA YIIEHBI T€OMETPUUECKON ITPOTPECCHUH,

ecnu b, =5, b, = 20.
e Periuth ypaBrHenue 1+ x+x" +x° +...=1,5 ecim 0 < x <1.

YVI
KommyHunkaTuBHbIC:

OOMeHUBaThCSI MHEHUSIMH, IIOHUMATD MMO3HIINIO TAPTHEPA, B TOM YHCIIE U OTJIWYHYIO OT CBOGH; 3a1aBaTh BOMPOCHI, CIYIIATh M OTBEUATh HA BOMPOCHI APYTHX,
(I)OpMyJ'II/IpOBaTL COOCTBEHHEIE MBICJIM, BBICKA3bIBATh U 000CHOBBIBATH CBOIO TOYKY 3pCHU.
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PeryasitTuBHble:
[TnanupoBaTh (B COTPYIHUYECTBE C YUUTEIEM U OJHOKIACCHIUKAMU HIIM CAMOCTOSTEIILHO) HEOOXOUMbIC ACUCTBHUS, OTIEpAIlH, IEHCTBOBATH I10 TUIAHY;
CaMOCTOSITENILHO IJIAHUPOBATh HEOOXOJUMbIE IEUCTBUS, OTIEpAIIH.
Ilo3naBaTenbHbIE:
AHanM3upoBaTh YCIOBHS U TPeOOBAHUS 3a]aul; IPOBOAUTH aHAIN3 CIIOCOOOB PEUICHHS 331a4 C TOYKU 3PEHHS UX PALMOHAIN3ANUNA U SKOHOMUYHOCTH.

JjieMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTH.
[Tpumepsr komOuHaTOpHBIX 3a1a4. IlepecranoBku. Pasmemnienus. Coueranus. OTHOCHUTENBHAS YAaCTOTA CIIydaifHOro cOOBITHS. BeposTHOCTH
PABHOBO3MOXHBIX COOBITHII.
B pesynomame usyuenus 0anHHOU memvl 00yHaOUUIICA 00NIHCEH 3HAMb/NOHUMAMb:
KOMOMHATOPHOE MPaBUJIO YMHOKEHHSI; OIpeie]ICHHE IEPECTAHOBOK,
pa3MeIeHH, COYeTaHHI1; MOHATUS OTHOUICHUH YaCTOThI M BEPOATHOCTH CIYYailiHOTO COOBITHS; (POPMYIIBI IJIs MO/ICYETA UX YHUCIIA; TOHATHUS «CIIydaiiHOe
COOBITHE, «KOTHOCUTEIIbHAS YAaCTOTa», «BEPOSTHOCTb CIIYy4alHOTO COOBITUSY;
YyMemp: pazandaTh NOHITUS «Pa3MELEHUE)» U «COUYETAaHU»; ONPENEISATh O KaKOM BUJIE KOMOMHAIIMI UJIET peub B 33Jauax; peliarh 3a/1a4u, B KOTOPbIX
TpeOyeTcsl COCTABIATh T€ WM MHbIE KOMOUHAIIMU 3JIEMEHTOB U MOJICUUTATh UX YUCIIO; BHIYUCIATH BEPOSTHOCTD CIIy4aifHOTO COOBITHUS MPH KJIACCHYECKOM
IOAXOJE.
Hcnonvzosams npuodpemennvle 3HAHUA U YMEHUA 6 RPAKMUUECKOT 0eAMeIbHOCHU U NOBCEOHEGHOUl JHCUZHU JITIS: PEIIeHUs] KOMOMHATOPHBIX 3aau.
Yposenwv o6a3amenvnoii noo2omoseku 6binycCKHUKA

CKOJBKMMH cIOCO0aMH MOTYT Pa3MECTUTHCS 6 YEeNIOBEK B calloHe aBTOOyca Ha IIECTH CBOOOHBIX MECTax?

CKOJIBKO TpeX3HauYHBIX YHCEN, B KOTOPBIX HET OJIMHAKOBBIX IIU(P, MOXKHO cOCTaBUTh U3 mudp 1, 2, 3, 4, 5?

N3 12 uneHoB TypuUCTHUECKOM TPYIIIBI HAJI0 BHIOPATh TpeX AeKYpHBIX. CKOJIBKUMH CIOCOOaMU MOKHO ClIeNaTh TaKoH BbIOOp?
KaxoBa BeposiTHOCTB TOTO, UTO MpU OpOCaHUM UTPaJIBLHOTO KyOHKa BhIMaaeT Oosee 4 0UKoB?

Yposenwv 603moorcnoit noozomoexu evinycknuka

e 3 20 BompocoB K 5k3aMeHy BoBa 12 BonpocoB BeIyYmII, 5 COBCEM HE CMOTpEI, @ B OCTAJIbHBIX YTO-TO 3HAET, a yTO-TO HeT. Ha sk3ameHe B Ouiete
OyJzeT Tpu Bompoca.
a) CKOJIBKO CYIIeCTBYET BapUaHTOB OMIIETOB?
6) CxoJIbKO U3 HUX T€X, B KOTOpbIX BoBa 3HaeT Bce BOMpoCkI?
B) CKOJIBKO U3 HUX T€X, B KOTOPBIX €CTh BOIIPOCHI BCEX TPEX THIIOB?
r) CKOJIBKO U3 HUX T€X, B KOTOPbIX BoBa BeIy4HI1 O0IBIIMHCTBO BOIPOCOB?
e CriyyaifHpIM 00pa30M OJJHOBPEMEHHO BBIOMPAIOT ABe OYKBHI U3 33 OyKB pycckoro andasura. Haiiaure BEposITHOCTb TOTO, UTO:
a) 00e OHM TJIaCHEIE;
0) cpeau HUX €CTh OyKBa «bY;
B) Cpelld HUX HET OYKBBI «a»;
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) ogHa OyKBa TJlacHas, a Apyras coryiacHasl.

Yya
KomMMyHuKkaTuBHbBIE:

YcranaBiauBath paboyre OTHOIEHUS; 3()(HEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATh MPOAYKTUBHON KOOTIEPAIHH.

PeryasitTuBHblie:
CocCTaBiATh IUIaH U MOCIEI0BATEIBLHOCTD ICHCTBUN; BHOCUTh KOPPEKTUBBI U IOTIOJIHEHHUS B COCTABJICHHBIC TUIAHBI.

Ilo3naBartenbHbIC:
Bribupate Hanbomnee 3¢ (eKTuBHBIEC CIIOCOOBI PEHICHNUS 331a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHI{; IPOBOANUTH aHAIHU3 CIIOCOOOB pelICHUs 3a/ay;
BOCCTaHABJIMBATh IIPEIMETHYIO CUTYAallMIO, OIIMCAHHYIO B 3a/1a4e, MyTEM nepedopMynpoBaHus, H300pakaTh Ha CXEME TOJBKO CYILIECTBEHHYIO
UH(POPMALINIO; aHATTU3UPOBATh OOBEKT, BBIICISS CYLIECTBEHHBIE U HECYIIECTBEHHBIC TIPU3HAKH.

HTorosoe nosropeHue.
Pa3nen maTreMaTuku.
e Ucna 1 BBIYUCIICHUS.
e BripaxeHus u npeobpazoBaHus.
e VYpaBHEHUS U HEPABEHCTBA.
e  ODyHKIUH.
YYA
KommyHunkaTuBHbIC:
ApryMeHTHpOBATh CBOIO TOUKY 3pEHUS, CHOPUTh U OTCTaWBaTh CBOIO MO3ULIMIO HEBPAXKIEOHBIM JJIsl ONITOHEHTOB 00Pa30M; pa3BUBATh YMEHHUS
WHTEIPUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOUTH IPOJYKTUBHOE B3aUMOJIEUCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH.
PerynastuBHeblie:

Braocuth HEOOXO0IMMBIE TOTIOTHEHHUS! M KOPPEKTHUBHI B IJIaH U CIIOCOO JEHCTBUSA B CITydae PaCXOXKIEHUs dTAJTOHA, PEAIbHOTO JIEHCTBUSI M €T0 pPE3yJIbTara.

ITo3HaBaTeJbLHBIE:
OcyiecTBISTh CpaBHEHUE U KIACCU(DUKAIUIO T10 3aJaHHBIM KPUTEPHSIM.
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TemaTnuyeckoe MIIAHNPOBaAHUE

TemaTnyeckoe MIAHUPOBAHUE C OINpe/AeIeHHEM OCHOBHBIX BH/I0B Y4eOHOI 1esiTeJIbHOCTH
Auredpa
9 kaacc

Tematndeckoe 1aHUpOBaHKE 1O anredpe A 9-ro Kjacca COCTaBIEHO € y4eToM padoueil mporpaMMbl BOCIIUTaHUS. BocnTaTeIbHbIN IOTEHIMAN JAHHOTO
y4eOHOro npeMeTa 00ecneuynBaeT peaan3aluio CIeyIOIMX [eJIeBbIX NPUOPUTETOB BocnuTaHus oOydatonmxcs OO0O0:

Pa3BUTHC HCHHOCTHBIX OTHOIICHUH K CEMbE KaK I'JTaBHOM OIIOPE€ B KM3HHU YCIIOBEKA U HCTOUHHUKY €I'0 CHACThA;

pa3BHUTHE IIEHHOCTHBIX OTHOIICHUH K TPYIY KaK OCHOBHOMY CIIOCOOY TOCTHXKEHUS )KH3HEHHOTO OJIarOmMoIIydus 4YeJI0BEKa, 3aJI0Ty €r0 YCIEITHOTO
npohecCHOHANBFHOTO CAaMOOTIPEACTICHUS U OUIYIICHHS] YBEPEHHOCTH B 3aBTPALIHEM JIHE;

pa3BUTHE EHHOCTHBIX OTHOILIEHUH K cBoeMy OTeuecTBy, cBoeil Maioil u 6ombiioi PonnHe kak MecTy, B KOTOPOM YE€JI0BEK BBIPOC U MO3HAJ IIEPBBIE
paiocTH M HeyJauu, KoTopas 3aBelllaHa eMy IIPeJKaMu U KOTOPYIO HY»KHO o0eperaTh;

Pa3BUTHUEC ICHHOCTHBIX OTHOIICHUH K npupoac KaKk UCTOYHUKY JXKU3HU Ha 36MJ’IC, OCHOBC CaMOrIo €€ CynmeCTBOBaHMs, HY)KI[aIOHIefICﬂ B 3allUTC U
IMOCTOAHHOM BHUMAHHH CO CTOPOHBI YCJIOBCKA,

pa3BUTHE [IEHHOCTHBIX OTHOLICHUH K MHUPY KaK INIABHOMY ITPHHIIUITY Y€JIOBEYECKOTO OOIIEKHUTHUS, YCIOBHIO KPEIKOH JIPy>KObI, HaTa)KUBAHHS
OTHOILEHUH ¢ KOJUIeraMu 1o paboTe B OyaylieM U co3JaHusl 0J1IaronpusTHOIO MUKPOKIMMaTa B CBOEH COOCTBEHHOM ceMbe;

pa3BUTHE HEHHOCTHBIX OTHOIIEHUHN K 3HAHUSAM KaK MHTEJUIEKTYaIbHOMY pecypcy, o0ecreurnBaoleMy Oyayliee YeloBeKa, Kak pe3ysbTary
KPOIOTIIMBOIO, HO YBJIEKATEIBHOTO YUeOHOTO TpY/a;

Pa3BUTHUEC HCHHOCTHBIX OTHOIICHHUH K KYJIbTYPC KaK IYXOBHOMY 6OFaTCTBy O6HI€CTBa 1 BAXKHOMY YCJIOBHUIO OITYIICHUA YCJIOBCKOM ITOJTHOTEI
HpO)KHB@.GMOﬁ JKU3HH, KOTOPOC JAOT €EMY UTCHUC, MY3bIKad, HCKYCCTBO, TCATP, TBOPUECKOC CAMOBBIPAKCHUC,

Pa3BUTHUEC ICHHOCTHBIX OTHOIICHHUH K 3A0POBBIO KaK 3aJI0Ty I[OJ'IFOI)'I 1 aKTUBHOM KH3HHU YCJIOBCKA, €0 XO0pOomero HaCTpOCHUA U OITUMHUCTUYIHOT'O
B3TJIsI Aa HaA MUP,

Pa3BUTHEC ICHHOCTHBIX OTHOIICHHUH K OKPYXAaroUIUM JIIOAAM KakK 663yCJ’IOBHOI71 1 aOCOJIFOTHOM IEHHOCTH, KaK paBHOIIPABHBIM COLIMAJIbHBIM
naptHepam, ¢ KOTOPbIMH H€O6XO)II/IMO BBICTpanBaTh )106p0>1<enaTenBHHe 1 B3aUMOIIOJACPKUBAIOINE OTHOMICHUS, TaOIINEC YCJIOBCKY pad0CTh
O6H_ICHI/I$I 1 IMO3BOJIATOIIHEC n3oeraTh 9YyBCTBA OANMHOYCCTBA,

pa3BHUTHE IIEHHOCTHBIX OTHOIIICHUH K CaMUM ce0e Kak X035eBaM CBOCH CyIbOBI, CAMOOTIPEICISIFOIIIMMCS W CAaMOPEATH3YIOIIUMCS JIMIHOCTSIM,
OTBEYAIOIIUM 33 CBOE COOCTBEHHOE OyayIee.
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Ne Tema KonunuecTBo yacos
1. BBoaHoe noBTopeHue 2
2. KBanparuunas ¢pyHkuus 24
3. VYpaBHEeHUs 1 HEPABEHCTBA C OJIHOW MEPEMEHHOM 12
4. YpaBHEHUs 1 HEPABEHCTBA C ABYMS MIEPEMEHHBIMU 16
5. Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu 15
6. DneMeHThl KOMOUHATOPUKH U TEOPUU BEPOSTHOCTEH 13
7. Hrorosoe nmoBropenue. Pemenune 3amxau no kypey VII— IX knaccos 20
Hroro 102

e [O.H. Makapsrues, H.I'. Munniok, K.1. Hemxkos, C.b. CyBopoBa. Anredpa. YueOuuk s 9 kimacca oOrieoOpa3oBaTeNbHBIX YUPEKJICHUI.

YuebHO-MeTOAMUYECKOE 00ecIIeUeHHe:

IIpoceemenue, 2019 r. — 272 c.
e [O.H. Makapsrues, H.I'. Munmiok, C.b. CyBopoBa. M3yuenune anredpsl B 7-9 kiaccax. Meroaudeckoe nocooue. — M.: [Ipocsemienue, 2014.
e [O.H. Makapsrues, H.I'. Munrok JI.M. Kopotkosa. /lunaktuueckue maTepuaisl o anreodpe, 9 kiacc. — M: Ilpocsemenne, 2018 — 160c.
e AunreGpa: TunoBsie 3aaanus as popmuposanus YV / JIL.U.boxenkosa, Mocksa 2014.

HNHuTepHer-pecypcesnl:

-denepanbHblil HHCTUTYT NEAarorn4eckux n3MepeHnii www.fipi.ru
-DenepanpHplil HEHTP TECTUPOBAHUSA WWW.rustest.ru
-PocO6pHam3op www.obrnadzor.gov.ru

-Poccuiickoe obpazoBanne. denepanbublii moptai edu.ru
-denepanpHOE areHCTBO 10 0O6pazoBanuio PO ed.gov.ru

-DenepanpHbIi COBET 10 yueOHMKaM MuHHCTEepcTBa 00pa3oBanus U Hayku Poccuiickoii @eneparun http:/fsu.edu.ru
-OTKpbITHIN OaHK 3a7aHMil 10 MaTeMaTuke http://www.mathgia.ru:8080/or/gial 2/Main.html?view=TrainArchive

-CeTp TBOpUECKHMX yuuTenen http://www.it-n.ru/
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Kuaacc: 9a6

KosuuecTBo 4acosB:

- Ha y4yeOHbIii rog: 102
- B HeZedw: 3

II1aHOBBIX KOHTPOJILHBIX padoT -8
IInaHOBBIX TUATHOCTHYECKHUX PadoT - 2

IMoypouHoe miIaHUpOBaHHe

Auarebpa, 9 knace

2020 /2021 y4yeonbIii roa

Ne Tema ypoka Pemaembie IInanupyemsie pe3yabTaThl (B cooTBeTcTBHH ¢ PT'OC) Jara npoBenenust
npooJieMbl
P IpenmerHble Ilnan dakr
HonsaTus Yy JInYHOCTHBIE Pe3yabTaThl
pe3yJIbTaThl
1 BBojiHOE MOBTOpEHHE. ymenne
> KOHTPOJIMPOBATH
HpolLece U pe3ypTar
yueOHOI
CIymars ¥ CIbIIATh MaTEMaTHICCKOH
JPYT ApyTa; JeATeNIbHOCTY;
MIPE/ICTABIAT

KOHKPETHOC COACPIKAHUEC

CIIOCOOHOCTD K

BBOJIHOE [OBTOPEHHE. u coo6u1aTLvero B SMOIMOHAIBHOMY
MICbMEHHOW M YCTHOM BOCHPUSTHIO
dhopme. MaTeMaTHYECKUX
00BEKTOB, 3aj1a4,
peLeHu,
paccyXaeHuit;
Texuonozuu: 310poBbeCcOCPEIKEHUS, TMIHOCTHO-OPUEHTHPOBAHHOTO O0YUIECHHS, IeJJarOTHKa COTPYTHIYECTBA
I KBagparuunas ¢pyHkuus
3 @OyHKINM 1 UX Bripaborath yMmeHHE | HE3aBHUCHMaA, -yMeTh HaxouTh 1o | Cirymarth  CIbIIaTh UCIIOJIb30BATh
rpaduKy. CTPOHTH rpaduk | 3aBUCHMas 3HAYCHHIO JpyT Apyra; pUOOpEeTEHHBIE 3HAHUS 1
KBaJ[PaTHIHOU nepeMeHHasl, apryMeHTa 3HaueHHe | MPE/ICTABIATh YMEHUSI B IPAKTHYECKON
byHKIHH u | ¢yHkuws, rpaduk ¢$yHKIMY 1 KOHKPETHOE COJIEpXKaHNE | JESTEIbHOCTH U
MPUMEHSTD GbyHKIHMN Hao00poT 1 coo0IIaTh €ro B MIOBCETHEBHOM JKU3HU IS
4 O6macthb onpesienienust | rpaduueckue ¢yHKIWMA, 001IaCTh -yMETh HAXOJUTh ITMCEMEHHON M YCTHOM BBITIOJTHEHHS PACUETOB T10
1 00J1acTh 3HAYCHUH NPEJCTABICHUs. Ul | ONpENeNICHUs U 00J1acTh ¢dopme. (dbopmyaMm, COCTaBICHHUS
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5 OO0acTb ONpe/iesIeHus] | pelIeHHUs] HEPaBEHCTB | 00JacTh U3MEHEHHMS orpezieneHus u
1 0071aCTh 3HAUCHUH BTOpO#l cremeHH cC o0nacTe 3HaYCHUS
OJIHOM MEepEeMEHHOM. (dyHKIMH;
-YMETb CTPOHUTh
Goustee CIIOKHBIC
rpadukn QyHKITHI
6 CBoiicTBa (HyHKIIHH. HyJH QyHKITIH, -yMETh OTIPEACIITh
7 ChoficTsa dyRKI, BO3pacTaromas u Hym GyHKINH,
yObIBaromast yHKIUS | MPOMEXKYTKA
BO3pacTaHHs U
yObIBaHHS

8 KBanpaThslii TpexuneH KBaJpaTHBIN -yM€Tb HaXOAUTh
U €ro KOpHHU. TpEeXwIeH, ero KOpHU KOPHH KBaJIpaTHOTO

9 KBaznpatHblii TpexuiieH TpexuieHa
U €ro KOpHHU.

10 Paznoxenne KOPHHU KBaIpaTHOTO -yMeTh HaXOAUTh
KBaJpaTHOTO TpexuJieHa, KOPHH KBaJIpaTHOTO
TpexuJieHa Ha pasioKeHue Ha Tpex4iieHa;
MHOXKUTEJIH. MHOXKUTEIH -yMeTh

11 Paznoxxenue pacKiiapIBaTh Ha
KBaJIpaTHOTO MHOXKUTEIH
TpexwieHa Ha KBaJpaTHBIN
MHOXKUTEIH. TPEeXwWICH

12 KonrpoabHnas pabora
Nel no teme
«DyHKINU U X
CBOMCTBa.

KsanpatHsrit
TPEeXWICH»

13 DyHKIHA y=ax’ , ee BeipaGotats ymenne | QyHKuus, rpadux ~YMETb CTPOUTH
rpaduK U CBOWCTBA. CTPOUTH rpaduK (byHKIMH, CBOWCTBA rpaduk GyHKIMN

14 Oyuxius y=ax’ , ee KBaJPaTHUHOM GyHKIMHT =t
rpaduk U CBOKCTBA. (hyHKIMH U

PUMCHATD -IIpaBHJILHO YUTATh
rpadudeckue rpadux

15 I'padpuku QyHKIIIH NpEACTaBICHUA U rpaduk GyHKIUH, -yMETb CTPOUTH
y=ax’+ n, y=a(x-m)>. PEIIEHHS HEPABEHCTB | mapasuieNibHbIN rpauk QpyHKIHH,

16 I'padukn pynkumii BTOPO¥i CTENEHHU ¢ MePEeHOC UCTIONB3Ys
y=ax’+ n, y=a(x-m)?. | OAHOU NEPEMCHHOIL. Tpeo6pazoBaHus

rpauKoB

[Ipunumars
MO3HABATENBHYIO LIENb,
COXpPaHsATh €€ IIpU
BBINTOJTHEHNH YIEOHBIX
JIEHCTBUI, PETyIUpPOBATh
BECH MPOLIECC UX
BBITIOJIHEHHS X YETKO
BBINOJIHATH TPEOOBaHMS
MO3HAaBaTEILHOM 3aJa4H.

BriBoguTh cencTeys U3
HMMEIOLUXCA B YCIOBUU
3a/1a4y JaHHBIX;
YCTaHAaBJIUBATh
IIPUYUHHO-
CJIEICTBEHHBIE CBS3H.

CnywaTs ¥ cabllaTh
ApYr Apyra,
MPEACTaBIATh
KOHKPETHOE COJIep)KaHue
¥ COO0IIaTh €To B
MMCbMEHHOU U YCTHOM

¢bopme.

IIpunumars
MTO3HABATENBHYIO LIENb,
COXpPaHATH €€ IIpU
BBINOJTHEHNH Y4eOHBIX

(opMyI1, BBIpaXKAIOLIUX
3aBUCUMOCTH MEXIY
peanbHBIMHI BETHUYUHAMU;
UHTEpIpeTauy IrpaduKoB
peanbHbIX 3aBUCUMOCTEMN
MEKAY BENUINHAMH.

HCIIOJIb30BATh
NPUOOPETEHHBIC 3HAHUS U
YMEHUSI B TIPAKTUYECKON
JIeSATEILHOCTH U
MOBCETHEBHOM XKU3HH IS
BBITIOJTHEHHS PACUETOB T10
(dbopMyaM, COCTaBICHHUS
(b opMyI1, BBIpaKAIOIIAX
3aBHCHMOCTH MEXITY
pEaNbHBIMH BETHYMHAMH;
MHTEpIpeTaun rpadukos
peasbHBIX 3aBUCUMOCTEN
MEXK/1y BEIUYNHAMHU.

YMEHHE KOHTPOJINPOBATh
IpoLece 1 pe3ysbTaT
y4e0HOI MaTeMaTHIeCKOi
JIeSITEIIbHOCTH

CIIOCOOHOCTH K
SMOILIMOHAILHOMY
BOCIIPUATHUIO
MaTeMaTHYECKUX 00BEKTOB,
3aJ1a4, peleHuH,
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17 IMocTpoenue rpadpuka
KBaJIpaTUYHOMN
byHKIMH.

18 IMoctpoenue rpaduka
KBaJpaTUYHOU
¢$yHKINN.

19 [octpoenwue rpaduxa
KBaJlpaTU4YHOMN
¢$yHKINN.

20
OyHknus y=x".

21 Kopens n-oii crenenu.

22
Kopens n-oii creneHwu.

23 JpobHo-nmmHeitHas

¢yHKIHS U ee Tpaduk.

BBCCTU
TMOHATHUEC KOPHA n-
CTCIICHHU

KBaJIpaTHYHAs
¢byHKIMs, mapadoa,
BepLIMHA napaboJibl,
BETBH 1apadoIIbI

-3HaTh AITOPUTM
MOCTPOCHUS
rpaduka
KBaJpaTUYHON
(hyHKIHAH;

-yMETh HaXOIUTh
KOODPJMHATEI
BEPIINHEI TapaboIbl

crerieHHast PYHKITHS C
HaTypaIbHbIM
IoKa3aTejeM, CBOMCTBA

-3HaTh CBOMCTBA

(hyHKIMH C ¢ TIpH n-
YETHOM H N-C C

CTeTIeHHOH (QYHKITNH U C YETHBIM U

0coOeHHOCTH ee Tpadrka| HEYETHBIM

mpy 1r000M HaTYpaJIbHOM| MOKa3aTeseM;

n -yMETh
mpeoOpa3oBLIBATH
rpaduku
y=x'uy=x'C
Hanbomee
BBEICOKUMH
CTENEeHIMHI

KOpPEHb N-if cTeneHy, -3HaTh TaOIHILy
T0Ka3aTesb KOPHs, CTETICHEH;
ITOJIKOPEHHOE -yMeTh yMETb
BBIpaKEHUE, BBIYUCIIATH
apudmeTnuecKui 3HAYEHUS

KOPEHb HEKOTOPBIX KOpHEH
apuMeTHICCKHIA n-oH cTeneHu

KOpEHB N-i CTEeTeHH,
€ro CBOMCTBa

-yMETh IPUMEHSATH
CBOMCTBa KOpHS n-i
CTETICHU TIPHU
BEITTOJTHCHUH
BBIYHCIIEHUN U
peoOpa3oBaHui

JeHcTBUlL, peryaupoBaTh
BECh IPOLECC UX
BBITOJIHEHUSI U 4ETKO
BBINOJIHATH TPEOOBaHMS
MO3HAaBAaTEILHOM 3aJa4H.

BLIBO,HI/ITB CICACTBUA U3
HUMEIOIINXCA B YCIIOBUH
3aJa4r JaHHBIX;
yCTaHaBJIMBATH
IPpUIUHHO-
CJICACTBCHHBIC CBA3H.

paccyxaeHuii

¢dopmupoBanne
KOMMYHHKaTUBHOU
KOMITETEHTHOCTH B
0O0ILIEHNN U
COTPYIHHYECTBE CO
CBEPCTHUKAMU, CTAPIIUMU H
MJIQIIIAMH B
00pa30BaTeNBHOMN,
OOIIECTBEHHO IMOJIE3HOH,
y4ueOHO-
HCCIIeI0BATEIbCKO,
TBOPYECKOH U PYTrUX BHIAAX
JIeSITEIILHOCTH

YMEHHUE SICHO, TOUHO,
TPaMOTHO U3J1araTh CBOU
MBICIH B YCTHOHU H
MUCbMEHHOM peyH,
IIOHMMATb CMBICII
MOCTaBJIEHHOH 3a/1a4H,
BBICTPauBaTh
apryMEHTalUI0, IPUBOIUTh
IPUMEPBI U KOHTPIPUMEPHI

KPUTHYHOCTB MBIIIJICHHS,
YMEHHUE PaclO3HABAThH
JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUA, OTJIMYATH
THIIOTE3y OT (pakTa
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24

Cremnens ¢
panroHaIbHBIM
[IOKa3aTeIEM.

CTEIIEHb C
paluroOHaIbHBIM
MoKa3aTesieM U €€
CBOMCTBa

-YMETb IPUMCHSATH
OIPCACIICHUC

s= =35 gy

HA000POT

25

KonTponbnas pabora
Ne2 1o Teme
«KBanpatnynas

(GyHKIHD»

26

JAunarnocruyeckas
padora

YMEHHE KOHTPOJIUPOBATh
HPOLIECC U pe3ybTaT
y4e0HOI MaTeMaTHIecKOi
JeATEeIbHOCTH

Texnonozuu: 300poBbecOEpeReHNs, MPodIEMHOTO 00yueHNs, Tr(dHepeHnNPOBAHHOTO MOX0/1a B 00Y4EHHH, IeAarornka COTpyAHNYECTBA, KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

II YPABHEHUWS M HEPABEHCTBA C OJJTHOM MEPEMEHHOM
27 Ilenoe ypaBHEeHHE U IIeJI0e YpaBHEHHE, -ymets onpenensate | Cirymars u ChbImaTh UCTIONIb30BATh
€ro KOpHH. PaBHOCHIIBHBIC CTEIICHb YPaBHEHUS; | APYT APYTra; pUOOpETEHHBIE 3HAHUS 1
28 Ilenoe ypaBHEeHHE U YpaBHEHUsI, CTETIEHb -YMETh penaTh TIPEACTaBISAT YMEHUS B IPAKTHIECKON
€ro KOpHH. Beripaborats ypaBHEHHs, KOPHU YpaBHEHHsSI TPETbeH | KOHKPETHOE COJIepKaHHe | NIEeSTENbHOCTH U
yMeHHeE pelaThb ypaBHEHHUS, u OoJiee cTeneHe, U cOo001IaTh €ro B MOBCETHEBHOM JKU3HU IS
npocreime rpaduyeckuii cnocod | MCHONB3Ys NHCBMEHHOHN U YCTHOM
29 Ilenoe ypaBHEeHUE U ypaBHEHHsI 3aMEHOM | PEIICHUS yPaBHCHHUI pasnoxeHue Ha bopwme. BBITIOJTHEHHS PACUETOB T10
€ro KOpHH. HepeMeHHON U MHOXHTEINH, dopmyiam,
HEpPaBEHCTBA C OJJHOM rpaduUeCcKuit IIpunumats
nepeMeHHOM croco0 TI03HABATENbHYIO 1IETIb, COCTaBJIEHUS (HOPMYII,
JpoGHble METOJIOM JIpoOHBIE -3HATh U YMETh COXpAaHATH €€ MpH BBIPAXKAIOIINX 3aBUCHMOCTH
30 panmoHaIbHbIE HMHTEPBAJIOB. panmoHaIbHbIe pemiats IpoOHbIE BBINOJTHEHNH YIEOHBIX MEX]y peaTbHBIMH
YpaBHEHHUSL. YpaBHEHWUsI, OOIIHiA panroHaIbHEIC JICUCTBUH, PEryJIMPOBATh | BEIMYMHAMH.
JpoGHble 3HaMeHaTeNb Apo0Oell, | ypaBHEHHs, HaX0as | BECh IPOLECC MX
31 pauuoHaIbHbIE XOJISIINX B YpaBHEHUE | OOIIMI 3HAMEHATEN b | BHITOJHEHHS U YETKO HCIO0JIb30BaTh
YpaBHEHHUSL. Jpo0eii, BXOAAINUX B | BBHIIOIHATH TPEOOBaHUS | IPHOOPETCHHBIE 3HAHUSA U
JpoGHble BLIpAGOTATE VMEHHE ypaBHEHHE, U MO3HABATENIFHON 3a1a4l. | YMEHUS B IPAKTHYECKOMH
32 panuoHanbHbIE eIlI:aTI; . oci’;dﬁmne yMHOXas 00e yacTu JIeATETHbHOCTH U
YpaBHEHHSI. p P . ypaBHEHHS Ha BEBIBOTUTE ClIeICTBHA U3 | MTOBCEIHEBHOM KHU3HM IS
JpoOGubie YPaBHCHIA faMeHOH 0OIIIMIA 3HAMEHATENb | UMEIOIIUXCA B YCIOBUU
33 paLOHATEHBIE TCPEMCHHOU 1 . 3aJ[a4M JaHHBIX; BBITIOJTHEHHS PACUETOB T10
YPaBHEHHS. HEPABCHCTBA € OJIHOM yCTaHaBJINBaTh dopmyram,
HepeMeHHOM -
Peme}ine HEPABEHCTB METOLOM HEpaBEHCTBA BT?pOI/I -3HaTh U IOHUMATh OpUIMHHO-
34 BTOPOM CTEIICHH C HHTEPBAJIOB. CTETIEHH C OJTHON anroputm pemerust | CICACTBEHHBIC CBA3H. cocTaBleHus HopmylI,
OJIHOM TIEPEMEHHOM. NIEPEMEHHON HEPABEHCTB; BBIPQXKAIOMINX 3aBUCUMOCTH
P -YMETb IIPABUIILHO MEXY pealbHbIMU
CIHCI{I/IG HCPABCHCTE HalTH OTBET B BHJIE BCIIMYMHAMMU.
35 BTOPOM CTENEHU C

OJIHOM TIEpEMEHHOM.

YHUCJIOBOI'O
IIPOMEIKYTKA
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Pemenne HCEPABCHCTB

HYJIH QYHKIMH, METO

-3HaTb aJITOPpUTM

36
METOJIOM HHTEPBAJIOB. HUHTEPBAJIOB peleHus
HEpPaBEHCTB
METOJIOM
Pemenue HepaBeHCTB
WHTEPBAJIOB;
METO/IOM MHTEPBAJIOB.
37 -yMETh pellaTh
HEPaBEHCTBA,
UCTIONB3YS METOJ
WHTEPBAJIOB
KonrpoabHnas pabora
Ne3 o Teme
38 «YpaBHEHUS U

HEPABEHCTBA C OJHOMI
IIEPEMEHHOI)

Texuonozuu: 3n0poBbecOeperxeHust, AuddepeHINPOBAHHOTO MOAX0a B 00YYCHHH, TOITAITHOTO (POPMHUPOBAHHUS YMCTBEHHOT'O JICHCTBYS, KOMMYHHUKAIIMOHHBIC TE XHOJIOTHU

I YPABHEHUSA U HEPABEHCTBA C IBYMS IEPEMEHHBIMHA
39 VpaBHEeHHUE C AByMS Bbipa6otats ymenue | Y PABHCHHE C ABYMS -3HaTh onpeznenenue | IIpencraBnsats UCIIONb30BaTh
MepEeMEHHBIMHU U €T0 pewats NepeMEHHbBIMH, pelLIeHUs ypaBHEHHs | KOHKPETHOE COJCpIKaHHe | MPUOOPETEHHbBIC 3HAHUS U
rpaduk. npocteifiue peLIeHHe YPaBHEHUS C | C IBYMS U coo0marh €ro B | yMCHHS B IPAaKTHYECKOH
40 YpaBHEHHUE C ABYMS CHCTEMBI, JBYMS ICPEMEHHBIMHE, | TIEPEMEHHBIMU; MMUCbMEHHOH W YCTHOHM | AEATENBHOCTH U
MIEPEMEHHBIMH U €ro coflepIKaLIue rpaduKy ypaBHEHHI ¢ | OmpenencHue bopwme; TIOBCEAHEBHOM KHU3HH JUIA:
rpaduk. ypaBHEHHs BTOPOii JIBYMS ICPEMEHHBIMH | TpadiKa ypaBHEHHS
CTEIICHN ¢ ABYMSL ¢ IBYMs YMeTb (WM pa3BUBATH | MOACIUPOBAHUS
TIePCMEHHBIMH, 1 HepeMEHHBIMU CIIOCOOHOCTB) C | MPAaKTUYECKUX CUTyalUi U
pelLaTh TEKCTOBbIC -YMETb CTPOHUTh HOMOIIBIO BOIIPOCOB | HCCJICIOBaHUS
33124 C TIOMOIIBIO rpaduky ypaBHEHHUI | 100BIBaTH IIOCTPOECHHBIX MOJIEIIEH C
COCTABICHAS TAKHAX C OByMs HEZOCTAIOIIYI0 UCIIONB30BAaHUEM amIapaTa
CHCTEM. HepEMEHHbIMU UHGPOPMALHIO. ajnreopsl
41 I'paduueckmii criocod I'paduk GpyHkumy, -3HATh BUJIBI CraBuTh yueOHYIO OTIMCaHUS 3aBHCUMOCTEH
pELICHHS CUCTEM CHCTEMbI YpaBHEHUH, rpaduKoB 1 yMeTh 3alauy Ha OCHOBE Mexy Gpu3nuecKuMu
ypaBHEHHIL. rpaduyeckuii cnocod | UX CTPOUTE; COOTHECEHHMS TOr0, YTO BENTMYHHAMH
42 I'paduyeckuii ciocod pELICHHS CUCTEM -yMETh ONPENENATh | Y’K€ U3BECTHO, YCBOCHO, | COOTBETCTBYIOLIMMHU
pELICHHS CUCTEM KOJIMYECTBO U TOT0, 4TO eIé bopMmynamMu mpu
ypaBHEHUIL. pelLICHUT CHCTEMBI HEU3BECTHO; UCCIIeIOBAaHUH HECJIOKHBIX
43 I'padmueckuii criocod o TpaduKy; CaMOCTOSATENILHO MIPAKTUIECKUX CUTYaIUH;
PEILEHHS CUCTEM Beipaborars ymenne -yMETh peliaTh (hopmynupoBath
YPaBHEHHIA. PeIaTh HPOCTCHIIINE CHCTEMBI [03HABATENLHYIO LIEJb U | MHTEPIPETALUH TPaQUKOB
CHCTCMBI, rpaduyecku CTPOUTB JICHCTBUS B peasbHBIX 3aBUCUMOCTEN
44 Pemrenne cucrem coneprarmne CucTeMsl ypaBHEHHI! | -3HATh alNTOPHTM COOTBETCTBHH C HEH. MEXy BETNIHHAMH.

YpaBHEHHM BTOPOH
CTEIEHMU.

ypaBHEHHSI BTOPOH
CTEIICHH C ABYMS

BTOpPOH CTEIIEHH,
CHoCcOOBI PenIeHUs

pELIEHUs] CUCTEM
BTOpPOH CTEIIEHU;

IIpoBoauTs aHanu3
CII0CO00B pelIeHHs
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45

Pemenne cuctem
ypaBHEHUI BTOPOI
CTCTICHH.

46

Pemenue cuctem
YPaBHEHHUI BTOPOI
CTETICHH.

47

Pewenne cucrem
YpaBHEHUM BTOPOMH
CTEIICHH.

48

Pemenue 3amau ¢
[IOMOIBIO0 YPaBHEHUH
BTOPOH CTENEHHU.

49

Pemenue 3amau ¢
[IOMOILBIO0 YPaBHEHUH
BTOPOH CTEIICHHU.

50

Hepasenctsa ¢ 1Bymst
NIepEeMEHHBIMH.

51

Hepagsenctsa ¢ 1Bymst
NIepeMEHHbBIMH.

52

CucTeMbl HEpaBEHCTB
¢ AByMs
[IEPEMEHHBIMU.

53

CucTeMbI HEpaBEHCTB
¢ IByMd
MIEPEMEHHBIMH.

MNEPEMCHHBIMHU, U
peuratb TCKCTOBLIC
3aga4u C IIOMOIIBIO
COCTaBJICHUA TaKUX
CHUCTEM.

Bripaborars ymenue
pelarts npocTeimue
CUCTEMBI,
coJieprKalme
YpaBHEHHUS BTOPOI
CTENEHU C ABYMS
HNEPEMEHHBIMHY, 1
pelaTh TEKCTOBBIE
3aJ1a41 C MOMOILBIO
COCTaBJICHUS TAKUX
CHUCTEM.

-yMEeTh MX PElIaTh,
HCTIOJB3YS
W3BECTHBIC CIIOCOOBI
(cnoco6
MOJICTAHOBKH U
CII0cOo0 CITOKEHNS)

ANTOpUTM peLeHus
3a71a4 ¢ IIOMOILBI0
YpaBHEHUM BTOpOH
CTENEHN, CIIOCOOBI
peleHus

-yMETh COCTaBIIATh
TIPUIHHHO-
CIIEZICTBEHHBIE CBSI3H
MeXIy JaHHBIMHU B
3ajave u
COCTaBJICHUH
YpaBHEHHUH,
UCTIONB3Ys
(hopmyibl;

-yMeTh pemarth
YpaBHEHUU

a3 IMIHBIMA
cocobamu

HepasencTBo ¢ aByms
MIepEeMEHHBIMH, €r0
pemeHus

-3HATb OIIPCACICHUC
peIeHuA
HCPABCHCTB C ABYM:
TMEPEMEHHBIMU

CucTteMbl HEPaBEHCTB
C OBYMs
[IEPEMEHHBIMUY, €€
peuieHus

-3HaTh U YMETh
pelaTh CUCTEMBbI
HEpaBEHCTBA C
JIByMs
MepeMEHHbIMU

3a1a4

[IpencraBnsats
KOHKPETHOE COIepIKaHue
M cOOO0IIAaTh €r0 B
MUCbMEHHOM U YCTHOM

(opwme;

YMmeThb (WU pa3BUBaTh
CIIOCOOHOCTB) C
HOMOIIIBIO BOIIPOCOB
00OBIBaTH
HEJIOCTAIOLIYIO
HHPOPMALIHIO.

CraBuTh yueOHYIO

HCIO0JIb30BaTh
IpHOOpETEeHHbIE 3HAHUS U
YMEHHUS B IIPAKTUYECKOM
JIeATENBHOCTU U
MOBCEIHEBHOM KU3HH IJIS:

MOJIETTMPOBaHUS
MPaKTHYECKUX CUTYAIHH 1
HCCIIEOBaHNS
IIOCTPOCHHBIX MOJEIIEH C
UCTIONIb30BAaHKUEM allapara
anreopsl

OIIMCAHHUA 3aBUCUMOCTEN
MEXAy PU3NUECKUMHU
BEJINYNHAMU
COOTBETCTBYIOIINMHU
bopmynaMu mpu
WCCIIEJOBAaHUN HECIIOXKHBIX
MPaKTHYECKNX CUTYAIHUH;
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54

KonrpoabHnas pabora
Ne4 o Teme
«YpaBHEHUS U
HEPaBEHCTBA C JBYMSI
TIepEMEHHBIMI

3aJa4y Ha OCHOBE
COOTHECEHHMS TOTO, UTO
y’K€ U3BECTHO, YCBOEHO,
U TOTO, 4TO €I1é
HEM3BECTHO;
CaMOCTOSTEITFHO
(dhopmMynHpOBaTH
MMO3HABATENBHYIO LIETh U
CTPOUTH IECUCTBUS B
COOTBETCTBUU C HEM.
[IpoBoanTh ananm3
CHOCO0OB pEIICHHUS
3a1a4

MHTEpIpEeTay IpaduKoB
peanbHbIX 3aBUCUMOCTEN
MEX1Y BEIUYNHAMHU.

Texnonozuu: 3M0pOBbECOCPSIKECHUS, TUMIHOCTHO-OPUECHTHPOBAHHOTO O0YUYCHHUS, PA3BUBAIOIIECTO O0YUYCHMUS, TIEJArOTHKA COTPYTHHUCCTBA, KOMMYHHUKAIIMOHHBIC TEXHOJIOTHU

v APUOMETHYECKAS U TEOMETPUYECKAS ITPOI'PECCHUHU
55 TloCneN0BATeNMHOCTH. | Jlath HoHsTHE 06 MIOCJIEI0BATENILHOCTD, | -IIPUBOANTD OOmeHuBaThCs HCTIONIb30BATh
. YJICHBI HPUMEPHI MHEHUSIMH, TOHUMATh pUOOpETEHHBIE 3HAHUS 1
56 apu(GMETHIECKON U . .
B —— TIOCJIEIOBATENILHOCTH, | MOCIIEAOBATENIFHOCT | MO3WIMIO MapTHEPa, B YMEHUS B IPAKTHIECKON
(opMyIIBI N-TO YIEHA eif; TOM YHCJIE U OTINYHYIO | JESTEIbHOCTH U
MpoTpeccusx Kak .. . .
T10C/eA0BATEABHOCTH. | qpciioBBIX MIOCJIEIOBATENILHOCTH, | -yMETb ONPEACNATh | OT CBOEH; 3a/1aBaTh MOBCETHEBHOW JKU3HU IS
PEKyppEHTHbIE qIIeH BOIIPOCHI, CITYIIaTh U
MOCJIEI0BATENBHOCTS
X 0c0BOro bopmyJbl MOCJIEIOBATENBHOCT | OTBEYATh Ha BOIPOCHI BBITOJIHEHHS PACYETOB 110
—_— 1 1o hopmyse Ipyrux, opmynupoBats | dhopmynam,
57 Omnpenenenue ' apupmeTHIecKast -yMETh OMPENENATh | COOCTBEHHBIE MBICIIH,
apupmMeTnuecKoi MIPOrpecCusi, pa3HOCTh, | BUJ IPOTPECCHU MO | BBICKA3bIBATh U cocTaBieHust Gopmyl,
nporpeccuu. Popmyna ¢dopmyIa n-ro uiaeHa e€ oInpeJeNeHuIO; 000CHOBBIBATh CBOIO BBIPAXKAIOLINX 3aBUCHMOCTH
n-TO WIeHa apupMeTHIecKOH -3HATh U PUMEHATH | TOYKY 3PEHHI. MEXY peabHBIMH
apupmMeTHIecKoi MIPOTPECCHH: TP pELICHNH 33139 BEJINYNHAMH.
MIPOTPECCUHL. YKa3aHHYIO [Tnanuposarts (B
58 Ornpenenenue hopmymy COTPYIHUYECTBE C HCIO0JIb30BaTh
apupmMeTHIecKoi YUYHUTENEM U pUOOpEeTEeHHBIE 3HAHUS 1
nporpeccuu. Popmyia OJHOKJIACCHUKAMU HJIH YMEHHUS B TIPAKTUYECKON
n-TO WIeHa CaMOCTOSTEIIBHO) JIeSITeIbHOCTH U
apudmMeTnIecKon HEOOXOINUMBIE IEHCTBHA, | MMOBCEIHEBHOM KI3HH IS
TIPOT'PECCHH. omneparuu, 1elcTBOBaTh
59 Dopmyna CyMMBI n aprupmeTHIecKast -yMETh HaXOAUTh T10 IUTaHy; BBINOJIHEHHA PACYECTOB 110
MEPBBIX YJIEHOB mporpeccus, popmyna | cymmy CaMOCTOATEJILHO (opmynam,
apudmMeTnIecKon CYMMBI 4JIEHOB apu(MeTHIECKON IJTaHUPOBATh
IIPOIPECCHUHU. aprupMeTHIecKOn IIPOrPECCUu 1o HEOOXOAMMbIE JICHCTBHS, | cocTaBiIeHUs popMyl,
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60

®dopmyna CyMMBL #
NIEPBBIX YJICHOB
apupmMeTnuecKoi
MPOTPECCUH.

61

DopMyiia CyMMBI 1
MEPBBIX YICHOB
apudmMeTnIecKoi
IIPOTPECCUHU.

62

KonrpoabHnas padora
NeS o

TeMe
«Apudpmernueckas
IIPOTPECCUsI»

63

Ornpenenenue
TEOMETPUUYECKON
nporpeccuu. ®opmyna
n-rO 4JIeHa
TEOMETPUUYECKON
IIPOTPECCUU.

64

Ornpenenenue
TCOMETPHUUECKON
nporpeccun. @opmyna
7-TO 4jIeHa
TCOMETPHUYECKOM
MIPOTPECCHUH.

65

DopMyiia CyMMBI 1
MIEPBBIX YJICHOB
TEOMETPUUYECKON
IPOTPECCUH.

66

DopMyiia CyMMBI 1
MIEPBHIX YJICHOB
FEOMETPUUYECKON
MIPOTPECCUHL.

67

dopmyna cyMMBI #
MIEPBBIX YJICHOB
FeOMETPUUECKON
IIPOTPECCUMU.

68

dopMyiia CyMMBI 1
HEPBBIX YJICHOB
reOMETPUUECKON
MPOTPECCUH.

IIPOIPECCUU: thopmyne
reoMeTpHuuecKas -3HaTh OIIPENEIICHUE
IpOrpeccus, reOMETPUUYECKON
3HaMEHAaTeb [IPOrpeccuu;
TEOMETPUUYECKON -yMEThb
nporpeccuy, GopMysia | pacrno3HaBaTh
N-ro 4ieHa TEOMETPUIECKYIO
TEOMETPUYECKON MPOTPECCHUIO;
IIPOTPECCUU: -3HaTh JAHHYIO
hopMymy U yMETh
UCTIONB30BaTh €€
IIPY PEILCHUY 3a1a4
reoMeTpHuuecKas -3HaTh U YMETh

nporpeccusi, popmyia
CYMMBI 4JICHOB
TEOMETPUUYECKON
MPOTPECCHU:

HaXOAUTb CyMMY
FE€OMETPUUYECKOI
IIPOrPECCUu 1o

hopmyie

oIepanuu.

AHaIM3MpoBaTh yCIOBHS
U TpeOOBaHMS 3a/1a4H;
MPOBOJHTH aHAIU3
CIOCO0OB pEIICHHS
3a1a4y C TOUYKH 3PCHUS
UX palyoOHAIU3ALIN H
9KOHOMHUYHOCTH.

[ImanupoBats (B
COTPYAHUYECTBE C
yauTENeM U
OTHOKJIACCHUKAMH HJIH
CaMOCTOSTEIHHO)
HEOOXOIUMBIC IeHCTBHS,
omneparuu, 1elCcTBOBaTh
10 IIaHy;
CaMOCTOSITEJILHO
TUIAHUPOBATh
HEOOXOUMBIC ICHCTBUS,
oTiepaIuu.

AHaIM3upoBaTh YCIOBHS
1 TpeOOBaHMS 3a/1a4H;
MIPOBOJUTH aHAIIU3
CII0COOO0B pelIeHHs
3aJ1a4U C TOYKU 3PEHUS
UX palMOHAIN3AIUH U
SKOHOMHYHOCTH.

BbIpaXKaromux 3aBUCUMOCTU
MCKAY p€aJIbHbBIMU
BCIIMYMHAMU.

¢dopmupoBanne
OTBETCTBCHHOTO
OTHOIICHUS K YUCHHIO,
TOTOBHOCTH M CIIOCOOHOCTH
obOy4aromuxcs K
CaMOpa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIMHU K
00y4EeHHUIO U TTO3HAHUIO,
BBIOOPY JaibHEHIIETO
oOpa3oBaHus Ha Oaze
OPHEHTHPOBKH B MHPE
npodeccuit u
npodeccroHaIBHBIX
IIPEeANOYTEHUH,
OCO3HaHHOMY MOCTPOCHHIO
MHIUBUAYaIbHOU
obpazoBaTenbHOI
TPACKTOPUU C YUETOM
YCTOWYUBBIX
MIO3HAaBATEJILHBIX HHTEPECOB

YMEHHUE KOHTPOJIUPOBATh
IpoIiecc M pe3yabTaT
y4eOHOM MaTeMaTHIeCKOn
JIeATEITBHOCTH
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69

KonTponbnas pabora
Ne6 o Teme
«'eomerpuueckas
IIporpeccus»

Texuonozuu: 3n0poBbecoOepexenus, TuddepeHINPOBAHHOTO MOAX0/a, TO3TAMHOTO (HOPMUPOBAHUS YMCTBCHHBIX JICHCTBHMA, KOMMYHHUKAIT

HWOHHBIC TCXHOJIOTHHU

A% SJIEMEHTBI KOMBUHATOPUKHN U TEOPUU BEPOSITHOCTEHN
70 [Ipumepsnt mepedop BO3MOKHBIX -OPHEHTHPOBATECS B | YCTaHaBIMBAThH paboune | MCIIOIB30BATh
KOMOMHATOPHBIX 331a4. OsHako BapUaHTOB, KOMOHMHATOPHKE; OTHOIIICHHUS; MpHUOOpETEHHBIC 3HAHUS 1
HaKOMHTB .
71 1} — a c . KOMOWHATOpHOE -yMETh CTPOHTH 3¢ PeKTHBHO YMEHHS B TIPAKTHIECKON
JaIuXcs
pHMEp yHart MIPaBUJIO YMHOXKEHHS JIEPEBO BO3MOXHBIX | COTPYIHHYATH U JIEATEIIBHOCTH 1
KOMOMHATOPHBIX 33/1a4. | HOHSTUSIMU o
BapHaHTOB CII0COOCTBOBATH MOBCETHEBHOM >KU3HU IS
7 MIEPECTAHOBKH, .
IlepecTaHOBKH. - MePECTaHOBKH, YUCIIO -3HaTh U YMETh NPONYyKTUBHOU
’ BCEBO3MOXHBIX MOJIb30BATHCS KOOTIepalLuy. BBINOJIHEHHS PACYETOB 110
73 TlepecTaHoBKH COYCTaHUS U
p : MEPECTaHOBOK, dhopMmymamu st dbopmyam,
74 COOTBCTCTBYIOTIHMIT a3MCIICHUS CIIEHUS CoCTaBIATh IIJIAH U
PasmenieHust. dopmynamu s | P ’ p
coveTaHus KOMOUHATOPHBIX MoCcIe0BaTeNbHOCTh COCTaBJICHUS (POPMYIL,
75 P MOJICYETAa HX YHUCIIA, . .
a3MCIICHMA. 3a1a4 JIEMCTBHI; BHOCUTH BBIPAXKAIOIIUX 3aBUCUMOCTH
76 BBecTH TTOFATHA KOPPEKTHUBHI 1 MEXAY peabHBIMH
Coueranmusi. OTHOCHUTEJIbHOM
JIOTIOJTHEHNS B BEJINYNHAMH.
YaCTOTHI u
77 CoueraHus. COCTaBJICHHbIC TUIAHBbI.
BEPOSITHOCTH -
78 OTtHOCHTENbHAs o cily4aiHoe coOBITHE, -OIpeNeaTh
z CITy4aifHOTO B 5
4acToTa CIIy4aitHOTO COBBITHS OTHOCHUTENbHAs KOJIMYECTBO bIOHPaTh HAMOOJICC
COOBITHSI. 4acToTa, PaBHOBO3MOKHBIX 3¢ peKTHBHBIC CIOCOOBI
79 KJIACCUYECKOC HCXO0JIOB peuicHus 3a1a4u B
onpeaeseHue HEKOTOPOTo 3aBUCUMOCTH OT
BeposarHocTh BEPOATHOCTH UCTIBITAHNUS; KOHKPETHBIX yCJIOBUH,;
PaBHOBO3MOXHBIX -3HaTh HPOBOJUTH AHAIIN3
COBBITHIL. KJIACCHYECKOE CII0COOOB PEIICHHST
oTpeseneHue 3aj1a4; BOCCTAHABIMBATh | MCIOJIB30BAThH
BEPOSTHOCTH MIPEAMETHYIO CUTYalNIi0, | MPHOOpETeHHBIC 3HAHUS U
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80 MIPOTUBOIIOJIOKHBIE -3HaTh popmyiy OIMCaHHYIO B 33/1a4e, YMEHUSI B IPAKTHYECKON
coOBITHS, BBIYHCIICHHSA myTéM JIeSTeJIbHOCTH U
HE3aBHCUMBIC BEPOSITHOCTH B nepeopMyIMpOBaHuS, MIOBCETHEBHOM JKU3HU IS
cOOBITHS, cily4yae ucxoja n300paxkaTh Ha CXeMe
HECOBMECTHBIE H MPOTHUBOMONOXXHBIX | TOJBKO CYIIECTBEHHYIO BBITIOJTHEHHS PACUETOB T10
COBMECTHBIC COOBITHS | COOBITHIA HHPOPMAIIHIO; dopmymam,
aHATM3UPOBATH OOBEKT,
BBIJIEIISIS CYIIECTBEHHBIE | COCTaBJICHHUS GOPMYI,
Croxenne u 1 HECYIIIECTBEHHBIC BBIPAKAIOIINX 3aBUCHMOCTH
YMHOXCHIC TIPU3HAKH. MEXKAY peaTbHBIMH
BEPOSITHOCTEH. BeITHUHHAML
yYMEeHHE KOHTPOJINPOBATh
IpoLece U pe3ysbTaT
y4eOHOM MaTeMaTH4IeCKOn
JIeSITEIbHOCTH
81 KonTpoabnas pabora
Ne7 o teme
«DJIeMeHTHI
KOMOHMHATOPUKH U
TEOpHU
BEPOSITHOCTEH»
82 JAunarnocruyeckas
pa6ora

Texnonozuu: 3n0poBbecOepexeHys, TnpPepeHIPOBAHHOTO TOAX01a B 00yUEHNH,TO3TAITHOTO (JOPMHUPOBAHNS YMCTBEHHBIX JIEHCTBHH, NCCIIEIOBATEIBECKON NEATEIbHOCTH,
CaMO/IMarHOCTHKH, KOMMYHHKAIIMOHHbBIE TEXHOJIOTHH

V1 HUTOT'OBOE NOBTOPEHHE. PEHIIEHUE 3AJAY ITO KYPCY VII - IX KJTACCOB




83 DyHKIUN
84 DyHKIUN
85 OyHKITUH

001acTb onpeaeneHus
U 00J1acTh 3HAYCHUIH
GbyHKIHN

-3HaTh AITOPUTM
HOCTPOEHUS
rpaduka pyHKIUY;
-YMETb CTPOHUTh
rpadhuky GyHKINH,
-yMETb 10 TpaduKy
OIIpeNIeIATh
CBOMCTBa (PyHKITHH

ApPryMEHTHPOBATH CBOIO
TOYKY 3pCHHS, CIIOPUTH
M OTCTAUuBAaTHL CBOKO
MTO3HIIUIO
HEBPaXICOHBIM IS
OIIITIOHEHTOB 00Pa3oM;
pa3BUBaTh YMEHUS
HWHTETPUPOBATHCS B
TPYIITY CBEPCTHUKOB H
CTPOHTH IPOTYKTUBHOE
B3aMOJEHUCTBHUE CO
CBEPCTHHKAMU U
B3pPOCIIBIMHU.

Brocuts HeoOXoauMbIe
JOTIOJTHEHUS K
KOPPEKTHBHI B IUIaH U
croco0 JeicTBys B
CIydae pacXOKACHUS
9TaJIOHA, PEaTbHOTO
NEUCTBUS U €70
pe3ynbrara.

OcyIecTBIsITh
CpaBHEHHE U
KITaCCU(PUKAIUIO TTO
3a/IaHHBIM KPUTEPHSIM.

ApryMeHTHPOBAThH CBOIO
TOYKY 3pEHHS, CIIOPUTH
¥ OTCTAauBaTh CBOIO
TTO3UIIHIO
HEBPaXKIEOHBIM ISt
OIIITIOHEHTOB 00Pa3oM;
pa3BUBaTh YMEHUS
HMHTETPUPOBATHCS B
IpyMIy CBEPCTHUKOB U

KPUTUYHOCTH MBILIUICHHS,
YMEHHE PACIO3HABATD
JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBaHHUS, OTJINYATH
THIOTE3Y OT (hakTa

KpPEaTHBHOCTH MBIIIJICHUS,
WHHIMATHBY,
HaXOI4UBOCTb, aKTUBHOCTb
IIPU pEIIeHUN
reOMETPUUYECKHX 3a7a4

yYMEHHUE KOHTPOJIUPOBATh
IpoIiecc 1 pe3yabTaT
y4eOHOM MaTeMaTH4eCKOu
JIeATENbHOCTH

CITIOCOOHOCTD K
SMOIMOHAILHOMY
BOCIIPUSATHUIO
MaTeMaTHYECKHX 00BEKTOB,
3a/1a4, peleHuH,
paccyxaeHun
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86

KBanpathbie
YpaBHCHHUS U
HEPaBEHCTBA

87

KBanpathbie
yYpaBHEHHUS U
HEpaBEHCTBA

88

Cucrtembl ypaBHEHUN

89

Pemenue 3amau ¢
MTOMOIIIBI0 YpaBHEHUI

KBaJpaTHbIE
YpaBHEHHS,
HEpPaBEHCTBA BTOPOH
CTETIEHU, CUCTEMBI
YpaBHEHUH

-yMeTh pelaTh
YpaBHEHHUSI TPEThEH
Y 4eTBEPTOU
CTENEeHH C OJTHUM
HEM3BECTHBIM C
TTOMOIIBIO
pa3ioxeHus Ha
MHOXHTEIH U
BBEJICHUSA
BCIIOMOTaTENbHOM
MePEeMEHHOMH;
-yMeTh pelaTh
HEpaBeHCTBA
METOJIOM
HHTEPBAJIOB;

-yMETh pemaTh
CHCTEMBI ypaBHCHUH

90

Pemenue 3amau ¢
MTOMOIIIBI0 YPaBHEHUI

91

Pemenue 3amau ¢
IIOMOIIBI0 YPABHEHUN

92

Pemenue 3amau ¢
MTOMOIIBI) CUCTEM
YpaBHEHUN

93

Hrorosas
KOHTPOJIbHAsI padoTa
Ne8.

peIIeHIe TEKCTOBBIX
3a71a4

-YMETh penaTh
3a7a9H C TOMOIIBIO
YpaBHEHUU

-yMETh penaTh
3a7a9H C TOMOIIBIO
COCTaBJICHUsI CUCTEM

94

IToBTOpEHuE.
IIporpeccuu.

95

IToBTOpEHuUE.
[Iporpeccuu

96

[ToBTOpeHnue.
[Iporpeccuu

97

Pemenue npoOHO-
paIHOHAIIBHBIX
ypaBHEHUI

98

Pemenue npoOHO-
PpanMOHAIBHBIX
ypaBHEHHUN

Pa3HOCTh
apudmeTnyeckoit
[IPOrpECCUH,
3HaMEHaTelb
reOMETPUYECKON
MpOTpeccUu, Cymma n-
ro 4YieHa
apu(hMETHIECKON 1
reOMETPHUECKOM
IpOrpeccuu

-3HaTh (OPMyIIBI N-
IO 4JIeHa ¥ CyMMBI N
YWICHOB
apuMeTHIecKoi u
reoOMEeTPUIECKON
nporpeccuil 1 yMeThb
UX TIPUMEHSITH TIPH
pelleHny 3a1au

CTPOUTH MPOAYKTUBHOE
B3aMMOJCHCTBHE CO
CBEpPCTHUKAMH U
B3POCIBIMHU.

Brocuts HEOOXOMMMEIE
JIOITOJTHEHHS U
KOPPEKTHBHI B IJIaH U
croco0 JeicTBUA B
CITydae pacxXoKACHUS
JTaJIOHA, pEabHOTO
NIEHCTBUS U €T0
pe3yibTara.

OcyIecTBIsITh
CpaBHECHHE U
KIacCU(UKAIHIO IO
3aJ[aHHBIM KPUTEPHUSIM.

(hopmupoBanue
OTBETCTBCHHOTO
OTHOIIICHHS K YUCHHIO,
TOTOBHOCTHU M CIIOCOOHOCTH
oOyJaromuxcs K
CaMOpa3BUTHUIO U
camM000pa30BaHUIO Ha
OCHOBE MOTHUBAIIMHU K
00yYEHUIO U MO3HAHUIO,
BBIOOPY JasibHEHIIIETO
obOpazoBanus Ha 0aze
OPUEHTHUPOBKU B MUpPE
npodeccuii u
npo¢heCCHOHATBHBIX
MPEANOYTEHUH,
0CO3HAHHOMY MOCTPOCHHIO
WHIUBHYaIbHON
00pa3oBaTenbHOM
TPAEKTOPUH C YIETOM
YCTOWYUBBIX
MO3HABATENILHBIX HHTEPECOB
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99 Pemienue qpoOHO-
palrOHaJIbHBIX
ypaBHEHUNI

100 Pemenue 3anay Ha
COCTaBJICHUE APOOHO-
PalOHATBHBIX
YpaBHEHHI

101 Pemenune 3amau Ha
COCTaBIIeHUE IPOOHO-
paroHaIbHBIX
YpaBHEHHI

102 ITonsenenne UTOroB

Texnonozuu: 3n0poBbecOepexeHus, T GepeHIMPOBAaHHOTO MOAX0Aa, IEAATOTHKA COTPYIHUIECTBA, CAMOJHATHOCTHKH U CAMOKOPPEKIHN
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