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1. Conepxkanue y4eOHOro nmpeamMeTa «AJredopa»

7 KJIACC

Yucsaa v BoIYUCIEHUA

Panmonansubie yncna. CpaBHEHHE, YIMOPSIOYMBAHUE M apUPDMETHYECCKHE ICHCTBHS C
palMOHAIBHBIMU YKcIaMu. YucioBas npsamas, MOAYJb YKcCa.

Crenenb ¢ HaTypajdbHBIM TOKa3zaTreleM U e€ CBOWCTBa. 3almuCh 4YHCIa B JCCATUYHOU
MO3UIIMOHHON CUCTEME CUHUCIICHUS.

Pemenne TekcTOBBIX 3a/ad apuMeTHUECKUM criocobom. Pemenue 3amad u3 peanbHOU
MpPaKTUKKH Ha YacTH, Ha JIpoOH, Ha TMPOIEHTHI, MPUMEHECHHE OTHOIICHWNW W TPOIMOPIHH MpHU
peIlIeHnH 3aa4, PelIeHUe 3a/1a4 Ha IBUKCHHE, PaOOTy, TOKYIKH, HAJIOTH.

JemumocTs nenbix yucei. CBoOMCTBa ACIUMOCTH.

[Ipoctbie u cocTaBHble unciia. YéTHbIE U HEUETHBIC yucna. [Ipu3naku nenumMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CYMMBbI M TIPOU3BEACHUS LIEJIbIX YUCEN MPU PEIICHUU
3a/1a4 C MPAKTUYECKUM COJCPKAHUEM.

HaubGonpmmii oOmmii nenurens U HaMMEHbIee o0llee KpaTHOe ABYX uuced. B3zaumuo
npocteie uncia. Anroputm EBkiuna.

Jlenenue ¢ octaTkoM. ApudMeTHUECKHE OTlepaIliy Hajl OCTaTKaMH.

AsredOpanyeckue BbIpasKeHMsI

Bripaxkenue ¢ nepeMeHHbIMU. 3HaU€HUE BBIPAKEHUS C IepeMeHHbIMU. [IpencraBienue
3aBUCUMOCTH MEX]ly BEJIMUYMHAMHU B BUE (POPMYIIbI.

ToxnectBo.  ToxkaecTBeHHbIE  MpPeoOpa3oBaHMsl — aNreOpandeckux  BhIPAXKEHUH.
Jloka3aTesbCcTBO TOXKAECTB.

Opnowienbl. OqHOUWIEH cTaHAapTHOrO BUjia. CTeneHb OAHOWIEHA.

MHorounensl. MHorowieH cranzaptHoro Buja. CreneHb MHorowieHa. ClloXKeHHE,
BbIUWTAaHUE, YMHOXXEHHME M JejieHue MHorowieHoB. IIpeoOpazoBaHue 1eaoro BBIpaKEHHS B
MHorouieH. Kopau MHorousiena.

@opMysbl COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMbI M KBaJpaT pPa3sHOCTU ABYX
BbIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTHM [JBYX BBIpQKEHHH, Pa3HOCTb KBAJpaTOB JBYX
BBIPaXXEHH, IPOU3BEIEHUE PA3HOCTHU U CYMMBI JIBYX BBIPAKEHUH, CyMMa U pa3HOCTb KYOOB JIBYX
BBIPAKECHUI.

Pa3noxxeHre MHOrouwieHa Ha MHOXXHUTEIU. BblHeceHHe 0OIIero MHOXKHUTENSA 32 CKOOKH.
Meron rpynnupoBKH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHenue ¢ ogHoM nepeMeHHoW. Kopenb ypaBHeHus. CBoMCTBa ypaBHEHHH C OJHOMU
IepeMEHHON. PaBHOCUIIBHOCTD ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHYECKash MOJIEIb PEATbHON
CUTYaLUH.

JInneliHOE ypaBHEHHE C OJHOM NEPEMEHHOW. UMCIO KOpHEH JIMHEWHOrO ypaBHEHUS.
Pemenne TEKCTOBBIX 3aJad C IIOMOIIBIO JIMHEHMHBIX YypaBHEHMU. JIMHeNHOEe ypaBHEHUE,
coJeprKauiee 3HaK MOILYJIs.

VYpaBHeHHe ¢ JByMs IepeMeHHbIMH. ['paduk JuHEHHOTO ypaBHEHHS C JABYMS
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ ABYyMs nmepeMeHHbIMU. ['paduyeckuii meTos
pELICHUS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IBYMs IIEpEMEHHBIMU. Pellenue cucreM JIMHEMHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU METO/I0OM ITOJICTAHOBKH M METOJIOM CJIOKeHUs. CucTteMa AByX
JIMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU KaK MOJEJNIb PEalbHOM CUTYaLUH.

DOyHKIUHA
Koopannara toukn Ha npsmoin. YucioBble mpoMexyTku. PaccrosHue Mexay IByMst
TOYKaMHU KOOPAUHATHOU IIPSIMOM.



[IpsmoyronbHas cucteMa KoopauHaT. AOcCIcca U OpAMHATa TOYKH Ha KOOPIWHATHOU
miockocT. Ilpumepsl rpadukoB, 3amaHHbIX (opmyrnamu. YUreHue rpadUKOB peaTbHBIX
3aBUCUMOCTEH.

OyHKIIMOHAIBHBIC 3aBUCHMOCTH MeX 1y BenndruHaMu. [lonsatue ¢pyHkuun. OyHKIUS Kak
MaTeMaTHuYecKasi MOJIEeNb peajbHoro mpouecca. Obmacte ompeneneHus U 00JIacTh 3HAYCHUN
dbyakuun. CiocoOs! 3ananust pyHkuu. ['paduk Gynkuu. [ToHsaTHS MakcHMyMa U MUHUMYyMa,
BO3pacTaHus U yOBIBAaHMS HA MIPUMEPaX PEabHBIX 3aBUCHMOCTEH.

Jluneiinas Gynkmus, e€ cpoiicta. ['paduk nunerinoi pyakuuu. ['paduk GyHKImm y
= |x|. Kycouno-3agannsie pyHKINH.

8 KJIACC

Yucna v BbIYMCTICHUS

KBagparupie kopHH. ApupMeTHUSCKUI KBaIpaTHBIA KOPEHb U €ro cBoicTBa. [loHsaTHE
UppalMOHAIBHOrO uucia. [lefcTBusS ¢ uppauuoHaIbHBIMM uuciaMu. CBolcTBa JEHCTBUH C
MPpALMOHAIBHBIMYU YKciiaMUd. CpaBHEHUE UPPALUOHAIBHBIX YUCEIL.

[IpencraBienus 0 pacIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOXECTBa HATYpaJIbHBIX, LENbIX,
palMOHANbHBIX, IEUCTBUTENBbHBIX unces. CpaBHeHHE yncen. YucnoBble TPOMEKYTKH.

HeiictBust ¢ ocratkamu. OcrtaTku creneHed. lIpuMeHeHHe OCTaTKOB K PELICHHIO
YpaBHEHUH B LIETBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl 0OBEKTOB OKPYKAIOLIETO0 MHUpPA, JJIUTENBHOCTb IPOLECCOB B OKPYKAIOIIEM
mupe. CTaHJapTHBINA BUJI YKCIA.

AsredOpanyeckue BbIpasKeHMsI

Anrebpanueckast 1po0b. JlomycTumMblie 3HaUCHUS TEPEMEHHBIX B APOOHO-PALMOHATBHBIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpanyeckoit Apodu. CriokeHue, BBIMUTaHue, YMHOKEHUE
U JIelieHne anredpandeckux apobeii. Briaenenne memnoii 4acTu anredpandeckoit 1poou.

PanmonanbHble  BbIpaxkeHHs.  TOXAECTBEHHble NpeoOpa3oBaHUs  PaLMOHAIBHBIX
BBIPAKCHU.

JlonycTUMbIE 3HAu€HHs MEPEMEHHBIX B BBIPAXKEHUAX, COJEpXKalluX apudmernueckue
KBaJpaTHbIE  KOpHU. TOXXIAECTBEHHBIE  TMPEOOPa3OBaHUS  BBIPAKEHHH,  COJEPIKAIINX
aprudMeTHUeCKue KBapaTHbIE KOPHHU.

Crenenp ¢ uenbIM IMoOKazareaeM M e€ cBoiictBa. [IpeoOpasoBaHue BbIpaXKEHUH,
coJiepXKalX CTETIEHH.

YpaBHeHUs! M HEpABEHCTBA

KBagparnoe ypaBHenue. ®dopmyna KOpPHEM KBaapaTHOro ypaBHeHHsA. KoamdecTBo
JICHCTBUTEIIBHBIX KOpHEH KBaJIpaTHOro ypaBHeHHs. TeopeMa Buera. YpaBHeHUs, CBOAUMBIE K
JIMHENHBIM YPaBHEHUAM WM K KBaJPAaTHBIM YpaBHEHHIM. KBagpaTHOE ypaBHEHHE C ITapaMETPOM.
Pemenne TeKCTOBBIX 3a7a4 € ITOMOILBIO KBaJPATHBIX YPABHEHUM.

JlpoOHO-palinoHanbHble  ypaBHeHMs. PemieHune JIpoOHO-pallMOHANbHBIX YpPaBHEHHM.
Pemenne TEKCTOBBIX 3a/Jad C TMOMOUIbIO JpOOHO-pallMOHANBHBIX ypaBHeHHMH. ['paduueckas
WHTEpIpPETALNS YPABHEHHUN C IBYMS IEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHou. Crtporme u HecTporue HepaBeHCTBA. ClloKeHHE U
YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OlLEHMBAaHUE 3HA4YEHMsS BbIpaXeHMs. JlokazaTenbcTBO
HEPaBEHCTB.

IlonATHe O pelleHNH HEPAaBEHCTBA C OJHOM IIEpeMEHHOHM. MHOXKECTBO pEIICHUI
HEpaBeHCTBA. PaBHOCHIIBHBIE HEPAaBEHCTBA.

JInHeliHOE HEpPaBEHCTBO C OJHOM IIEPEMEHHOM M MHOXKECTBA €ro pelleHui. Permenue
JIMHENHBIX HEPABEHCTB C OJTHOM IepeMeHHON. CHCTEMBI M COBOKYITHOCTH JINHEWHBIX HEPABEHCTB



C OJIHOM mepeMeHHOU. Pelienne TEKCTOBBIX 3a7a4 C MOMOILIBIO JIMHEWHBIX HEPABEHCTB C OJIHOU
MIEPEMEHHOM.

DOYyHKIUH

OO6nactp onpeneneHus 1 MHOXKECTBO 3HaueHUH QyHKIuH. CriocoOb! 3a1aHusi GyHKIUH.
I'padux ¢ynknuu. Yrenue cpoiictB GyHkiuu mno e€¢ rpaduxy. [Ipumepsr rpadhukoB GyHKIHA,
OTPaKAIOIIUX pealIbHBIC TPOIIECCHI.

Jluneitnas pynkuus. DyHKINHU, ONMHUCHIBAIOUINE IPIMYIO U 00paTHYIO MPONOPIMOHATILHBIE
3aBHCUMOCTH, UX IpauKu.

Oynknuu y = ax”2, y=x"2 + b, y=x"3, y=[x|, y = x, y= k/x, u ux cBoiictBa. = KycouHo-
3aJjaHHbIC (DYHKITHH.

9 KJIACC

Yucia ¥ BLIYHCICHUSA

Kopenp n-ii crenenn u ero cpoiictBa. CTeleHb C PallMOHAJIBHBIM IOKAa3aTeleM U €€
CBOICTBA.

Auaredpanyeckue BbIpaKeHHs

ToxnecTBeHHble NPeoOpa3oBaHUS BBIPAKEHUH, COAEp)KAILUX KOPEHb N-H CTENEeHH.
ToxnecTBeHHbIE TNPEOOpPa3OBaHMS BBIPAKCHHN, COJCPXKAIIUX CTENEHb C PAlMOHAIBHBIM
IIOKAa3aTeJIEM.

KBagparssiii tpéxwieH. KopHu kBazpaTHOro tpéxuneHa. Pa3snoikeHne KBaIpaTHOrO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHus U HEpaBeHCTBA

buxBagpatHeie  ypaBHeHus. IIpumepsl nNpUMEHEHHH  METOAOB  PaBHOCHIIBHBIX
peoOpa3oBaHuii, 3aMEHbI IEPEMEHHOMN, TpapuecKoro METojia MpH peIIeHur ypaBHEHUH 3-i1 u
4-i1 creneHe.

Pemenue 1poOHO-pallMOHAIbHBIX YPAaBHEHUH.

Pemenne cucreMm ypaBHEHMH ¢ JByMsl II€PEMEHHBIMH. PelleHue NnpocTelduInx CHCTEM
HEIIMHEHHBIX ypaBHEHHWH C JBYMsS NEpeMEHHBIMH. | padudeckuid METo] peumIeHUs] CHCTEMBI
HEJIMHEHWHBIX YPAaBHEHMH C ABYMs IepeMeHHbIMH. CucTema ABYX HENMHEWHBIX YPABHEHHMM C
JIBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEaIbHOM CUTYyallUH.

UucnoBsle HEpaBeHCTBA. PenieHre TMHENHBIX HEpaBeHCTB. JloKa3aTeIbCTBO HEPABEHCTB.

KBagparHele HepaBeHCTBA ¢ OJHOM IepeMEHHOM. PellleHHe KBaJpaTHBIX HEPABEHCTB
rpa¢pu4eckuM METOJOM U METOJOM HHTEpPBAJIOB. MeETOJ MHTEPBAIOB Ui pPallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiiirie HepaBeHCTBA € MAPAMETPOM.

Peniennie TeKCTOBBIX 3aJa4 ¢ TIOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHnctBo ¢ nByms mepeMeHHbIMH. PerieHne HepaBeHCTBA C JIBYMsI NEPEMEHHBIMH.
CucTteMbl HEpaBEHCTB € IByMs IepeMEeHHBIMU. I 'paduueckuii MeTo 1 pelieHns CHCTEM HEPaBEHCTB
C IByMs IEPEMEHHBIMHU.

DOyHKIUH

Oyukuus. CpoiictBa GyHKIMI: HyIW (QYHKIMH, HPOMEXYTKH 3HAKOIOCTOSHCTBA
(GyHKLINU, TPOMEXYTKH BO3pacTaHUs M yObIBaHUS (YHKLIMHU, YETHbIE W HEUETHbIC (YHKILUH,
HauOoJbIlIee U HAMMEHbLIee 3HaueHUs (QyHKIUH.

KBagpatuunas ¢yHkius u e€ cBoiictBa. lcmonb3oBaHME CBOMCTB KBaJApaTUYHON
byHknun s pemienust 3anad. [loctpoenune rpaduxa kBagpatuyHod ¢yHkiuu. [lonoxenue
rpaduka KBaApaTUYHON (QYHKIMHU B 3aBUCUMOCTH OT €€ KoapuuueHToB. I'paduku pynkuuit y
=ax2 ,y=a(x—m)2uy=ax — m) 2 +n. [locrpoenue rpadpukoB (HyHKIUI C MOMOIIBIO
npeoOpa3oBaHuil.

Hpo6uo-nmuueiinas Gynkius. UccnenoBanme GyHKIIHA.

@OyHKIMA Y = X'n ¢ HATypaJIbHBIM [TOKa3aTeneM n 1 e€ rpaduk.

YucaoBble MOCTIET0BATEILHOCTH H nmporpeccumn



[Tonsitue YUCJIOBOU MOCJIe1I0BATEILHOCTH. Koneunslie u OeCKOHEUHbIE
MoCJIeI0BaTeabHOCTH. OrpaHMYeHHas IMOCJIENI0BAaTEIbHOCTh. MOHOTOHHO —BO3pacTarouas
(yObIBaromas) mocienoBaTeIbHOCTh. CroCcOOBI 3aIaHus MOCIIEIOBATEILHOCTH: OIMHMCATEIbHBIN,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YIEHA, PEKYPPEHTHBIH.

Apudmerndeckas u reomeTpuueckas nporpeccuu. CBoiicTBa 4WiICHOB apu()METHUECKON U
reOMETpUUYECKON mporpeccuit. DopMysbsl n-ro 4yieHa apuMETHYECKOW U TeOMETPUYECKOU
nporpeccuii. @OopMysbl CyMMBI TEPBBIX N WICHOB apU(PMETHUYECKOH W T'e€OMETPHYECKOMN
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKHE BKJIAbI, KPEIUTHI.

[IpencraBieHre 0 CXOQUMOCTH IIOCIIENOBATEIbHOCTH, O CYMMHPOBAHHU OECKOHEYHO
yOBIBAIOLIEH r€OMETPUUECKON TPOrPECCUH.

Meroxn marematndeckoil UHAYKIMH. [IpocTeiimme npumepsl.

7 kiace
Ne (Ha3BaHue TeMbl Copaepxanue yueOHOro pasjiena Kox-Bo
n/n (pa3aeJa) 4acoB
1. |[loBTOpeHue [Tpumeps! Ha pericTBUs ¢ Apobsmu. Pemenne ypaBHEHUH. 7

[IpouenTtsl. [Tponopruu. Pemenune 3a1ad Ha MPOIICHTHI.
Pemrenne nornyeckux 3agad. Pelenune JIOrnuecKux 3a1ad ¢
MTOMOIIIBIO TpadoB, TAOIHII.

2. |HarypanbHble Apudmernaeckue 1eiCTBHUS ¢ HATYPAITBHBIMU YHACITAMHU. 7
ypcia [Ipoctsle u coctaBHbIe uncna. Paznoxxenne HaTypaJbHOTO
YKClia Ha MPOCTHIC MHOXHUTEIN. 3aKOHBI apu(PMETHICCKUX
JNEUCTBUN. Bo3HukHoeHue mamemamuxkuy Kak HAyKu, 3manbi
eé pazeumus. OcHo8Hble pazoeiibl MamemMamuKu.
Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazgumue HayKu.
beckoneunocmo mnodcecmea npocmuix yucei.

3. [|PanuonanbHbie |CpaBHEHUE pAllMOHANBHBIX yncen. [elicTBus ¢ 7
qHcIIa panoHanbHBIMH uncIaMu. KoHeuHbie 1 O€CKOHEUHBIE
necstruuHbie qpoou. [IpeacraBneHue paimoHaIbHOTO YUCIa B
BHJIE IECATUYHOMN 1podu. Payuonanvusie yucia.

4. |HenictButensHble |[loHsTHE MppanMoHanbHOro yncia. Pacno3HaBanne 14
qucia MppalMOHAIBHBIX yncen. [IeicTBUS ¢ nppalrOHaIbHBIMU
yrcnaMu. CBoMCTBa IEHCTBUMN C UPPALIMOHAIBHBIMU
yuciaMu. CpaBHEHHE HPPALMOHAIIBHBIX Yicel. MHOXKECTBO
JefcTBUTENbHBIX yncen. [IpencraBiaeHus o pacuMpeHnsax
YHCIIOBBIX MHOXeECTB. UncinoBoe paBeHCTBO. CBOMCTBA
YHUCIIOBBIX PABEHCTB. PaBeHCTBO ¢ epeMeHHou. Yucna u
Onunbl ompesko. [lompebrocms 6 UppayuOHAIbHBIX YUCLAX.
Ilxona Iugacopa.

5. |OnHouseHBI Bripakenue ¢ nepeMeHHON. 3HaYEHHUE BBIPAKEHUS. 11
[ToncranoBka BeIpa)XKeHUI BMECTO NEpeMEHHBIX. OTHOUIIEH,
CTENEHb OHOWICHA. [IeHCTBHS C OJHOUTICHAMU.

6. |MHorouneHsl MHoro4JieH, CTeneHb MHOTOWIeHA. 3HAYEHHSI MHOTO4JICHA. 20
MHorousnensl ¢ 0oqHON nepeMeHHo. CTaHIapTHBII BU
MHOI'O4JIEHA C OJHOM MepeMeHHOu. JleicTBus ¢
MHOI'OYJICHAMU: CII0’KEHUE, BBIYUTAHUE, YMHOXKCHUE,
nenenue. [IpeoOpa3zoBaHue 11€710T0 BHIPAKEHUS B MHOTOUJIEH.




DopmyIibl
COKpAILIEHHOTO
YMHOKEHHUS

@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJIpaToB,
KBaJIpaT CyMMBI U pazHocTu. Dopmyinbl mpeodpazoBaHus
CYMMBI M Pa3HOCTH KyOOB, KyO CYMMBI U Pa3HOCTH.
Pa3noxxeHre MHOrO4JI€HOB HA MHOYKUTEIIN: BBIHECEHHE
001Iero MHOXKHTES 32 CKOOKH, TPYIITUPOBKA,
MCTOJIb30BaHUE (POPMYI COKPAIIEHHOTO YMHOKEHHUSL.

24

Anrebpanyeckue
npobu

Anrebpanyeckast ApoOb. JlomycTuMble 3HAaU€HUS TEPEMEHHBIX
B IPOOHO-pallMOHANIBHBIX BhIpaxeHusX. CokpaiieHue
anredpandeckux apodei. [IpuBenenue anredOpandecKux
npo0eit k 001emMy 3HameHaTento. JlecTBus ¢
anredpanvdeckKuMu JIpoOsSMU: CII0KEHHUE, YMHOXKEHUE,
nenenue. ToxnecTBeHHOE MpeoOpazoBanue. [Ipencrasinenue
0 TOXKJIECTBE Ha MHOXKECTBE.

19

Crereus ¢
LEIBIM
roxkasarejieM

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, COISPIKATIX
CTETICHU C HATYPAIbHBIM U IIEJIIM TIOKa3aTelIeM.
[IpeoOpa3oBaHus BEIpAKEHUH, COACPKAIIUX CTCIICHU C
L[eJBIM TIOKa3aTeNeM. 3apooicoeHue aneebpuvl 8 Hedpax
apugmemuxu.

13

10.

JIuHeiiHbIe
ypaBHEHUS C
OJHUM
HEU3BECTHBIM

Ilonsatue ypaBHeHus u KOpHA ypaBHeHus. IIpencrasienue o
PaBHOCUJILHOCTH YPAaBHEHUH U YPABHEHUSIX-CIIE/ICTBUSX.
[IpencraBneHne 0 paBHOCHIIBHOCTH Ha MHOKECTBE.
PaBHOCuUbHBIE TpeoOpa3zoBaHus ypaBHEHUH. Pemienne
JIMHEWHBIX ypaBHeHUN. KonnuecTBo KOpHEN TMHEHHOTO
ypaBHeHus. JINHENHOE ypaBHEHUE C TapaMETPOM.

11.

Cucremsl
JIMHEHHBIX
yYpaBHEHUU

VYpaBHeHuUe ¢ 1ByMs IEpEMEHHBIMU. JINHEHHOE ypaBHEHHUE C
NByMs iepeMeHHbIMU. [oHsATHE cuCTEMBI YpaBHEHMIA.
Pemenue cucrem ypaBuenuit. Ilpencrasienue o
PAaBHOCUIIBHOCTH CUCTEM YpaBHEHHU. MeTOABI PEILICHUS
CUCTEM JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU METOL
CJI0’KEHUSI, METOJI ITOACTaHOBKU. KoymuecTBo pemenuit
CUCTEMBI JINHEWHBIX ypaBHEHUI. CUCTEMa JIMHEHHBIX
ypaBHEHUM ¢ apameTpoM. Arn-Xopesmu. Poosxcoenue
OYKBEHHOLU CUMBOIUKUL.

25

12.

OnucarenpHas
CTATUCTUKA

TabnuuyHoe u rpaduveckoe MpeacTaBIeHUEe JaHHBIX,
CTOJI0UYaThIE U KPYTOBbIE IMAarpaMMbl, U3BJICUEHUE HYKHOU
uHpopmanuu. JfuarpamMmmel paccenBanus. OnucaTenbHble
CTAaTUCTUUYECKHUE MTOKA3aTEIN: CpeIHEe apu(PMETHIECKOE,
Me/iMaHa, Haubouiblilee ¥ HaMMEHbIlIee 3HAUYSHHsI YMCIIOBOTO
Habopa. Otkionenue. CioyyaiiHbie BEIOpochl. Mepbl
paccenBaHUs: pa3Max, AUCHEPCUS U CTaHJIapTHOE
oTksioHeHHe. CBoCTBa CpeTHEr0 apu(PMETHIECKOTO U
mucniepcun. CiyyaitHas n3MeHYMBOCTb. MI3MeHUNBOCTh NpH
n3MepeHusx. Pemaronye npasmia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEJIMYMHAX.

13.

O06o0maroree
MOBTOpPEHHE
Kypca anredpsl 7
KJacca

PammmonansHbIe 1 IEUCTBUTEIILHEIE Unciia. MHOTOYJICHEL.
Anrebpanyeckue npodu. opmybl COKpaEHHOTO
yMHOkeHHs. CTeneHb ¢ 1eNbIM MoKa3zaTesneM. Penienne
TEKCTOBBIX 33714 apUPMETUUECKUM CIIOCOOOM.
Hcnonws3oBanne TaOIMUI, CXEM, YEPTEKEH, IPYTUX CPEICTB
MPEJCTABICHUS JaHHBIX IIPU PELIEHUH 3a7a4u. Pemenue
3aJ1a4 Ha HaXO0XKJACHHUE YacTH YMCIIa M YHCJIa 110 €T0 YacTH.
Pemenue 3a1ay Ha npoueHTh ¥ 10711, OCHOBHBIE METO/IbI
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peleHys TEKCTOBBIX 3aJau: apu(pMeTHUECKU,
anreOpandeckuii, nepedop BapuaHToB. [lepBuuHbIe
IIPEJCTABICHUS O IPYTUX METOJaxX PeLIeHus 3a1a4
(reomeTpuyeckue U rpaduyeckre METobl)

UTOIro

175

8 kiacce

Ne
n/n

HasBanmne
TeMBbI
(pa3nena)

Conep:xanue yueOHOro pasaesa

KoJu-Bo
4acoB

IToBTOpEHME

OpHousneHnsl 1 MHOrowIeHbl. DopMyIIbl COKpAIIEHHOTO
YMHOXXeHUS. Anredpandeckue 1poou. CUCTeMbl TMHEHHBIX
ypaBHEHUU

DyHKIUU U
rpaduku

Yucnosble HepaBeHCTBA. CBOWCTBA YHCIIOBBIX HEPABEHCTB.
[TpoBepka crpaBeATUBOCTH HEPABEHCTB IPU 33aHHBIX
3HAYEHHSX NepeMeHHBIX. [IpeoOpa3oBaHme BhIpaKEeHUH,
coaepkanux 3HaK Moyis. [IpsimoyroipHas cucrema
KoopauHaT. OpMUpPOBaHUE MPEACTABICHUN O
METAINpPEeIMETHOM MOHITHH «KOOPAMHATHDY. [ paduk
3aBUCcUMOCTH. CriocoObl 3a1aHusl PYHKIMI: aHAINTUYECKUH,
rpaduaeckuii, Tabmuaneiid. I'paduk dyakmum. [pumeps
(GYHKIMIA, TOTydaeMbIX B TIPOLIECCE HCCIIEAOBaHUS
Pa3IMYHBIX MPOIIECCOB U PEUICHUs 3a7ad. 3HauUCHHE
dbyHK1MK B TOUKe. [losaenenue epaghuxos yHkyuil.

11

DyHKIMHU Y =
X, y=x>, y=
1/x

CaoiicTBa (yHKIIMIA: 001aCTh ONPEACIICHUS, MHOXKECTBO
3HAYEHUH, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
4ETHOCTH/HEUYETHOCTH, BO3pACTAaHHUE U YOBIBAHHE,
POMEKYTKH MOHOTOHHOCTH, HauOOJIbIlIee U HAaUMEHbIIIee
3HauYeHHe, NepuoauIHoCTb. MccnenoBanue pyHkuuu mo eé

rpaduKy.

11

KBanpartHbie
KOpHU

ApudmeTrnueckuil KBaapaTHbIH KOpeHb. JlonmycTuMble
3HAYEHUS NIEPEMEHHBIX B BBIPAXKEHUSAX, COACPKAILINX
apudmernueckue KkBajapaTHble KopHuU. [IpeoOpazoBanue
BBIPAXECHU, COEPKAIUX KBaJApaTHbIE KOPHU. MHOXKECTBO,
DJIEMEHT MHOXECTBA, NYCmoe, KOHeYHoe, OeCKOHeUHoe
mHoxcecmso. IlonmHOKecTBO. OTHOLIEHHE
MPUHAJJIEKHOCTH, BKIIFOUEHHS], PABEHCTBA. DJIEMEHTHI
MHOXECTBA, PACNO3HABAHUE NOOMHONCECME U INEMEHMO8
NOOMHOICECME C UCNONb308AHUEM KPY208 Jiinepda.
[Tepeceuenue u 00beJMHEHNE MHOXKECTB. Paznocmu
MHOOJICcecms, 0onoHeHue MHodcecmea, Minmepnpemayusi
onepayuii Ha0 MHONICECMEAMU C NOMOWbIO Kpy208 Jiinepa.
[Ipumep u koHTprIpUMEp. ICTUHHOCTB U JI0)KHOCTH
BbICKa3bIBaHUA. CI0JICHbIE U NPOCHbLE 6bICKA3bIEAHUSL.
Onepayuu Hao 8bICKA3LIBAHUAMU C UCHONb308AHUEM
JIO2UHECKUX C6A30K. U, UL, He. Y CN06Hble 8bICKA3bIBANUSL
(umniauxayuu).

15

KBaapatubie
ypaBHEHUS

KBanparsslii Tpéxunes. KopHu kBagpaTHOro TpéXuieHa.
Pa3noxenne Ha MHOKUTENN KBaJAPAaTHOIO TPEXUJICHA.
Teopema Buera. Teopema, oOpatHas Teopeme Buera.
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Beinenenne noaHoro kBajapara. PasinoxeHue Ha MHOKHUTENIN
CHO0COOOM BBIJICJIEHUS TTOJIHOTO KBajparta. JJuCKpuMuHaHT
KBaJpaTHOIO ypaBHeHUs1. PopMyna KOpHEW KBapaTHOTO
ypaBHeHUs. KoMuecTBO NEMCTBUTENBHBIX KOPHEN
KBaJpaTHOI'O ypaBHEHUs. Perienne KBaJpaTHbIX YpaBHEHUN:
rpadu4ecKuil METO/1 PeLIeHUs, UCII0Ib30BaHue (DOPMYJIbI
JUISL HAXOXKJEHUSI KOPHEH, pa3JIoKEHUE Ha MHOKHUTEIH,
no100p KOpHEH ¢ NCT0Ib30BaHNEM TeopeMbl Buera.
VYpaBHEHUs, CBOAUMBIE K JIMHEHHBIM U KBaJPATHBIM.
KBagparHoe ypaBHeHue ¢ mapamerpom. Pemenue
MIPOCTEUIINX KBaIPATHBIX YPaBHEHUH C MapaMeTpaMHu.
[Ipocreiimne nppaoHalIbHbIE YPABHEHUS BUA! m =a.

11. ©®epma. @. Buem, P. /lekapm.

PanmmonansHbie
ypaBHEHUS

bukBanpaTtHbie ypaBHeHus. Pemenue npoOHo-
palMOHAIBHBIX YpaBHEHUN. MeTO bl paBHOCUJIIbHBIX
npeoOpa3oBaHMii, METOJ] 3aMEHBI TIEpeMEeHHON. Perienne
HEKOTOPBIX TUIIOB ypaBHEHUH 3 U 4 CTEIEHU.
Hcnons3zoBanue Teopemsl Buera nist ypaBHeHUM cTeneHU
BbIie 2. [Ipocreiiime nppanuoHanbHble ypaBHEHUS BUJA!

ﬂ}f(x)zﬂ,g(x) Jfx) = a\ff(x)\f:g(x) U UX PELICHHUE.

Pemenue HppalMOHAJIBbHBIX ypaBHeHI/Iﬁ BHUaa ,f(x) = g(x) .

Hcmopus eonpoca o Haxoxcoenuu ¢popmyn KopHell
aneebpauieckux ypagHeHull, Hepaspeuumocms 8 paouKaiax
ypaenenuti cmenenu, oonvutel yemvipex. H. Tapmanws,
IDic. Kapoano, H. X. Abens. D. I'anya.
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JIunetinas
byHKIISA

CgoiicTBa, rpaduk. YTioBoi K03 HUIIHEHT TPSIMO.
Pacnionoxenue rpaduka TMHEHHON (YHKIINH B
3aBHUCUMOCTH OT €€ kodunmenton. OyHkuusa y = |x| .Eé

CBOIICTBa U rpaduk.

11

KBagpartuunas
byHKIUS

Cgoiictsa. [Tapabona. [Toctpoenue rpaduka kBagpaTHIHOM
¢yuknun. [lonoxenue rpaduka kBagpaTnyHON GyHKIIUU B
3aBUCUMOCTH OT €€ ko3¢ ¢purmenToB. Vicronap3zoBanue
CBOICTB KBaJpaTUYHON (QYHKIMH JJIs1 peLIeHMs 3a/1a4.
[TpeoOpa3oBanue rpaukoB GYHKUIUH: MapaIeaIbHbIN
NepeHoc, CuMMeTpusl, oTpaxenue. ['padpuueckas
MHTEPIIPETALNS JTUHENHOIO YPaBHEHUS C IBYMsI
nepeMmeHHbIMU. [IpencraBnenue o rpapuieckon
MHTEPIIPETALIMN TPOU3BOIBHOTO YPABHEHUS C IBYMS
NIEPEMEHHBIMU: JINHUU HA MJIOCKOCTH.

16

HpobHo-

JIMHENHas
byHKIISA

i k
OOGparHas nponopuHOHATLHOCTh. CBONCTBA QyHKIMH ), — =

I'unep6omna. [IpencraBienue 06 aCHMITOTAX.
[TpencraBieHre o B3aMMHO OOpAaTHBIX (PYHKIUSX.
[IpeoOpazoBanne rpadukoB PYHKITUN: TapauIeIbHbII
NEpEeHOC, CHMMETPHS, pacTsHKEHHUE/CxKATHE, OTPAKEHHE.
HenpepriBHOCTH GYHKIIMHM U TOUKH pa3pbiBa (PyHKIIHH.
KycouHo 3a/1aHHbIE QYHKIINH.

10.

CucreMsl
palMOHAIBHBIX
ypaBHEHUU

CucTtemMbl HEMMHENHBIX YpaBHEHUN. MeTOIbI peleHns
CUCTEM HEJIMHENHBIX ypaBHEHUN. MeTox fenenus, MeTos
3aMeHbl nepeMeHHbIX. OTHOpoAHbIe cucTeMbl. [loHsTHE
CUCTEMBI PALIMOHAJIBHBIX ypaBHEHUH. CUCTEMBI ypaBHEHUN

10




MEepBOM U BTOPOU cTerneHu. Perienue 3axad mopu moMonu
CUCTEM YPaBHEHMH I1epBOM 1 BTOPOil creneHu. Cucremsl
palMOHAJIBHBIX YpaBHEHUH. Penienue 3ana4d npyu oMo
CUCTEM pallMOHAJIbHBIX YPaBHEHUI.

11. | I'paduueckuii | MeTobl pelieHUs CUCTEM JIMHEHHBIX YPAaBHEHU C ABYMS 14
croco6 nepeMeHHbIMH Tpaduueckuii Mmeroa. I'paduyecknii meTon

peuieHust penieHus: ypaBHeHHH. Vconb30BaHue CBOMCTB yHKIIUMA

CUCTEM IIPU PELICHNUN ypaBHEHUH. Perienue ypaBHEHUN B LIEIIbIX

YpaBHEHUH YHUCIIAX.

12. | Cinyuaiinble CiyuyaliHble ONBITHI (3KCIIEPUMEHTBI), JJIEMEHTapHbIE 14

OIBITHI U ciydaifHble coObITUS (Mcx0/bl). BeposaTHocTu

Clly4aiiHble AIIEMEHTApHBIX COOBITHI. COOBITHS B CITydaiiHBIX

coOBITUS AKCIIEPUMEHTAaxX U OJaronpusTCTBYIOIINE dJIEMEHTapHbIE
coObITHs. BeposTHOCTH Ciiy4aifHbIX COOBITHI. OIBITHI C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMHU COOBITUSMHU.

Krnaccuueckne BEpOATHOCTHBIE OIBITHI C UCIIOIb30BAaHUEM
MOHeT, KyoukoB. [IpencraBineHue coObITHII C TOMOIIBIO
nuarpamm Oisepa. [IpoTuBomonoXHbIE COOBITHSA,
o0wearHEeHHE U Tiepeceuenne coObIThil. [IpaBuiio cnoxxenus
BeposiTHOocTel. CirydaitHeiii BbIOOp. He3aBucruMbie cOOBITHSI.
[locnenoBarenbHbIE HE3aBUCUMBIE HUCTIBITAHUS.
[IpencraBieHue FKCIIEPUMEHTA B BUJIE IEPEBA, YMHOKEHUE
BeposiTHOCTE!. McnblTaHus 10 IEpBOro ycnexa. Y clioBHas
BEpOSATHOCTh. DOpMyJ1a IOJIHOM BEPOSITHOCTH. Mcmoku
meopuu 8eposIMHOCMell: cmpaxogoe 0elo, A3apmHbvle USpbl.
11. ®epma u b. Ilackanv. A. bepuynnu. A. H. Koamozopos.
13. | O6o6maromee | Oynknuu u ux rpaduku. Ksagparueie kopau. KBaapatasie 15

IIOBTOPEHHE U palMOHalIbHbIE ypaBHEHUs. CUCTEMBI pallMOHAIbHBIX

Kypca anredpbl | ypaBHeHUi. Perienue 3agau Ha ABMKEeHUE, paboTy,

8 kiacca MOKYTIKH. AHaJIN3 BO3MOXKHBIX CUTYalluil B3aUMHOT'O
pacIoyiokeHust 00bEKTOB MPU UX JBMXKEHUH, COOTHOILIEHUS
00BEMOB BBITIOTHSIEMBIX PaOOT MPU COBMECTHOM padorTe.

Pemenue 3ana4 Ha mpoueHTsl U Aoau. [Ipumenenne

IIPONOPIMI P PEHICHUH 3314

UTOoro 175
9 knace
Ne Ha3Banue TemMbl Coaeprxanue yqyeOHOro pasjaena Koxa-Bo
n/n (pa3nena) 4acoB
1. IToBTOpEeHNE ®ynkuuu v rpadpuxu. KBagpaTHsle ypaBHEHUS. 8
PaniroHasibHbIe ypaBHEHUSI U UX CHCTEMBI

2. JIuneitnbie HepaseHnctBo ¢ nepemenHom. [[oka3zaTenbCcTBoO 18

HCEpPAaBCHCTBA C OJHUM

HEU3BECTHBIM

HepaBeHCTB. [IoHATHE O pellIeHNH HEPAaBEHCTBA.
MHoxecTBO pemeHnii HepaBeHceTBa. [IpencraBnenue
0 PaBHOCUJIBHOCTH HEPABEHCTB. JIMHEHOE
HEPABEHCTBO U MHOXKECTBA €r0 pelleHnil. Pemenne
JIMHENHBIX HEpaBEeHCTB. CUCTEMBI HEPABEHCTB C
OJIHOM IIepeMEHHOM. Penienne cucreM HEpaBeHCTB C
OJIHOM MepeMeHHOM: THHEeWHbIX. M300paxenHue
penieHusl CUCTEMbI HEPABEHCTB Ha YHCIIOBOM




NpAMON. 3anuch PElICHUs CUCTEMbI HEPABEHCTB.
JIuHeitHOe HEPaBEHCTBO C MapaMETPOM.

HepasenctBa BTOpoii
CTENEHU C OJTHUM
HEU3BECTHBIM

KBanpaTtHoe HepaBeHCTBO U ero penieHus. Pemenue
KBa/IpaTHBIX HEPABEHCTB: UCII0JIb30BaHUE CBOMCTB U
rpaduka KBaApaTUIHON (YHKIIMH, METO]T
MHTEPBAJIOB. 3aIIUCh PELIECHUs KBAaAPATHOTO
HepaBeHcTBa. KBajipaTHOE HEPABEHCTBO C
I1apaMETPOM U €r0 pelICHHE.

20

Panmonanbubie
HEpaBEHCTBA

[Ipocreiimme nppannoHaIbHbIE HEPABEHCTBA BUJA!
J@)>as JF(x)<as Jr{x)>fe(x)- OO00O0MIEHHBII METO/T
HMHTEPBAJIOB JJIs PELICHUS HEPABEHCTB. Pemienue
CHUCTEM HEPABEHCTB C OJHON IIEPEMEHHOM:
KBaJpaTHBIX, JPOOHO-PALIMOHATBHBIX,
uppanroHaabHbIX. M300pakeHue peleHns CUCTEMBI
HEpABEHCTB Ha YMCJIOBOW MPSAMOMN. 3auch pelIeHus
cucTteMbl HepaBeHCTB. CTporue u HeCTpOrue
HepaBeHcTBa. HepaBeHCTBa 0 cpeaHuX s ABYX
yuces. JlokazareabcTBO HepaBeHCTB. HepaBeHCTBO ¢
JIByMs IlepeMeHHbIMU. [Ipencrasiienne o pemennn
JIMHEHHOI0 HEPABEHCTBA C ABYMsI IEPEMEHHBIMH.
I'paduueckas mHTEpIIpETAIINS HEPABEHCTBA C ABYMS
nepeMeHHbIMU. ['paduueckuii MeTo pereHus
CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMH.

20

KOpeHB CTCIICHHU N

Kopnu n-pix creneneid. JlonmycTuMple 3HAYCHUS
NMEPEMECHHBIX B BBIPAKCHUAX, COACPKAILIUX KOPHU 71-
BIX creneHei. [IpeoOpa3oBanne BhIpaKEHUIH,
coJiepKalnX KOPHU n-bIX creneHeil. CTeneHs ¢
pannoHAIBHBIM MoKa3areneM. [IpeobpasoBanue
BBIPAYKEHHI, COJIEPKAIIUX CTENEHD C PAlMOHAIIbHBIM
nokaszareneM. CteneHHas GyHKLUS C TOKa3aTenem 3.
CsoiictBa. KyOnueckas napabona. @yHKIIUU

y= \/; , Y= %/; . x cBoiicTBa u rpadukmu.

CrenenHast GyHKIIHS C TTOKa3aTejIeM CTEIEeHU
OoJiple 3.

20

YucnoBele
OCJIEJ0BAaTEILHOCTH
U IIPOrPECCUU

IloHsATHE YNCIIOBO NOCIIENOBATEIBLHOCTH.
Koneunble 1 OeCKOHEUHBIE MOCIEI0BATEIbHOCTH.
OrpanundeHHas OCIeA0BaTENbHOCTE. MOHOTOHHO
BO3pacTaroias (yobIBaroIas) mociaea0BaTeIbHOCTb.
CriocoOblI 3a/1aHus [TOCIE10BATEIbHOCTH
onucarelbHbIN, TAOIMYHBIN, C TOMOIIBIO (POPMYJIBI
N-ro 4JeHa, peKyppeHTHBINA. Apudpmernyeckas u
reoMeTrpuueckas nporpeccuu. CBoiicTBa 4lIeHOB
apu(pMeTHYECKONH U T€OMETPUYECKON MPOrPecCHii.
®opMyIIbl N-To YieHa apupMETHUECKON 1
reoMeTpru4ecKou mporpeccuit. @opmyibl CyMMBbI
MEPBBIX N WIEHOB apu(METUIECKON U
reOMETPUUECKOI Mporpeccuil. 3asauu Ha MPOLIEHTHI,
OaHKOBCKHUE BKJIA/bI U KpeauTsl. [Ipencrasnenue o
CXOAMMOCTH MOCJIEI0BATEIIBHOCTH, O CYMMUPOBAaHUU
OCCKOHEYHO YOBIBAIOIIECH T€OMETPHUIECKOM
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nporpeccuu. Meroa MaTeMaTUu4ecKo HHAYKIWH.
[Ipocreiimune npuMepsl.

8. [Tpubnuxénnbie AGCOII0THAS M OTHOCUTEIbHAS TOTPEIIHOCTH 5
BBIYMCIICHUS npubmmkenus. [IpubakeHrs CyMMBI M pa3HOCTH,
MIPOU3BE/ICHUS U YACTHOT'O JIBYX YHCEJI, CyMMBI
HECKOJIbKUX ciaraeMbiX. [IpubnmkEéHabIe
BBIYMCIICHUS C KAIbKYISATOpOM. Mamemamuxa 6
pazeumuu Poccuu: Ilemp I, wkona
mMamemamuyeckux U HagueayKux HayK, pazeumue
poccutickoeo ¢proma, A.H.Kpvinos. Kocmuueckas
npoepamma u M.B.Kenowviui.

9. [ToBTOpEHME, Uwucna v BBIYUCIICHUS (3aIIUCh, CPAaBHEHUE, ACUCTBUS 32
o0o0mieHue, C IeCTBUTEIbHBIMU YHUCIAMU, YUCIIOBAs MPSAMAs;
cucTeMaTu3aIus MPOLIEHTHI, OTHOILEHUS, TPOIIOPIIUHU; OKPYTJICHUE,
3HAHUU npuOmKeHue, orenka). HepaBencrsa. CteneHnb

gucna. ApudmMerndeckas 1 reOMeTpUIecKast
MIPOTPECCHUHU.
10. | PesepBHOE Bpemst [Tpo6usie OI'D u ux ananus 6
UTOI'O 154

2. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YTJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHUS IMPOrpaMMbl IO MaTEeMAaTHUKE XapaKTEpU3YIOTCS B
YacTHU:

1) naTPHOTHYECKOr0 BOCIIMTAHMS: IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY U HAaCTOALIEMY
pOCCHUICKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSM POCCUICKUX MAaTEMAaTUKOB
U POCCUIMCKON MaTeMaTHYeCKOW LIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUH B APYIMX HayKax
U TIPUKIIAJHBIX cepax;

2) TIpaxkIaHCKOr0 W [YXOBHO-HPAaBCTBEHHOI0 BOCIHTAHHMS: TOTOBHOCTBIO K
BBIMIOJTHEHUIO OOS3aHHOCTEW TIpaKAaHMHA W peaJu3allud €ro Impas, IPEACTAaBICHUEM O
MaTeMaTHYeCKUX OCHOBAaX (YHKIIMOHHPOBAHUS pa3IMYHBIX CTPYKTYp, SIBICHHUH, MpOLEnyp
rpaKAaHCKOro oOImiecTBa (HampuMmep, BBIOOPBHI, OIMPOCHI), TOTOBHOCTBbIO K OOCYXIEHHUIO
TUYECKUX TNpoOJeM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHXKEHMH HayKH,
OCO3HAaHHWEM BaXHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TPY10BOr0 BOCIIMTAHUSA: YCTAHOBKON Ha aKTUBHOE yYacCTHE B PEIICHUU MPAKTUYECKUX
3a7a4  MaTeMaTU4YeCKON  HamnpaBlI€HHOCTH, OCO3HAHHMEM BaXXHOCTH  MaTeMaTH4eCKOIo
00pa30BaHUs Ha MPOTSHKEHUU BCEH >KU3HU /ISl YCIIEUIHOM MpOo(decCHOHATBHON 1EATEIbHOCTH U
pa3BUTHEM HEOOXOJMMBIX YMEHMH, OCO3HAaHHBIM BBHIOOPOM U IMOCTPOEHMEM WHIUBUAYaTbHOU
TPaeKTOPUHU 00pa30BaHMS U KU3HEHHBIX IUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIECTBEHHBIX
MOTPEeOHOCTEH;

4) 3CTeTHYeCKOro BOCHUTAHMSA: CIIOCOOHOCTHIO K SMOLMOHAIBHOMY U 3CTETUYECKOMY
BOCTIPUATHIO MaTEeMaTHYECKUX OOBEKTOB, 3aJay, PEIIeHUM, pacCyX JACHHH, YMEHHUIO BUICTbH
MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B HUCKYCCTBE;

5) umeHHocTeli HAYYHOro NMO3HAHUS: OPUEHTAIMENl B JEATEIILHOCTH Ha COBPEMEHHYIO
CUCTEMY HAay4HbIX TPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeNIOBEKa,
OpUpoaBbl M OOIIECTBa, NMOHMMAHMEM MaTeMaTHUeCKOW Hayku Kak cdepbl uYeroBedecKoi
JeSITEIbHOCTH, 3TanoB €€ pa3BUTUS W 3HAYUMOCTHU I Pa3BUTUS LUBUIM3AIUH, OBJAJEHUEM
S3BIKOM MaTeMaTHKH M MATEMaTHYECKON KYJIbTYPOI Kak CpeICTBOM ITO3HAHUS MUPA, OBJIa/IEHUEM
HaBbIKaMU HCCIIE0BATEIBCKOMN 1eATENbHOCTH;




6) ¢usnueckoro BocnuTaHMA, (GOPMHPOBAHMA  KYJBTYPbl  310POBbSI M
IMOLMOHAJIBLHOIO 0JIArOMOJIy4YHMsi: TOTOBHOCTHIO MPHUMEHATh MaTeMaTHYeCKUe 3HaHUSA B
MHTEpECaX CBOETO 3/J0pOBbs, BEIACHMS 310pOBOro oOpa3za >KHU3HM (340pOBOE IMTAHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryisipHas Qu3nyeckas aKTHUBHOCTB),
c(OpPMHPOBAHHOCTHIO HaBbIKA pe(IeKCHH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO e
IpaBa Ipyroro 4eioBeKa;

7) 3K0J10rM4eCcKOro BOCIIUTAHUSA: OPUEHTAMEN HAa IPUMEHEHUE MaTEMaTUYECKUX 3HAHUI
JUISL pelIeHHs 3aa4 B 00JIaCTH COXPAHHOCTH OKPYKAIOILEeH cpeibl, IUNTAHUPOBAHUS TOCTYIIKOB U
OLICHKA WX BO3MOXKHBIX ITOCIEACTBUI IS OKpYXKAlOIMIeW Cpelbl, OCO3HAHUEM TJI00aJIbHOTrO
XapakTepa dKOJOTUYECKUX MPOOJIeM U IyTel UX pellIeHus;

8) amanTanuM K HM3MEHSIOIMMMCH YCJOBHSIM COLHAIBHOW M NPHPOAHOH Cpeabl:
TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUAX HEOIpPENeIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUUECKYIO AESTEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIbITA JIPYTHX;

HEOOXOIUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHHM, (OPMYIUPOBATH HAEU, MOHSTHS,
TUIOTE3bl 00 0OBEKTaX U SBJICHUSAX, B TOM UYHUCIIC PaHee HEM3BECTHBIX, OCO3HABATH JE(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAaHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALINIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TpeOymOIIM KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe pEUICHHsS U JIEHCTBUS,
(GbopMyIHpPOBATh M OIICHUBATH PUCKHU H MTOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

B pesynabTaTe OCBOEHHS MporpamMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanusi y oOyuaromerocss Oyayr cGOpMUPOBAaHBI MeTalpeaMeTHbIe pPe3yJbTaThl,
XapaKTEPU3YIOIIHNECS  OBJIAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMM KOMMYHHUKAaTUBHBIMU JCHCTBUAMH W YHUBEPCAIBbHBIMU PETYJISTUBHBIMU
JEUCTBUSIMU.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBble JJorn4eckne 1eMCTBUS:

BBISABJIATE N xapaKTepnsoBaTL CYHIGCTBGHHI)IG HpI/ISHaKI/I MaAaTEMAaTUYCCKUX O6’B€KTOB,
MOHITUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (GOPMYIUPOBATH OMpEACNIeHUs TOHSITHH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIAcCU(UKAIMKA, OCHOBAaHUSA JJig OOOOIIEeHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POpPMYIHpPOBaTH U NPEOOpPa3OBbIBaTh CYKICHHUS: YTBEPAWUTEIbHBIE U
OTpUIaTeNbHbIE, EAMHIUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABIIATH MATEMATHUUYCCKHC SaKOHOMepHOCTI/I, B3aMMOCBSI3H1 U HpOTHBOpG‘II/ISI B (1)aKTaX,
JTaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHHUSX, TMpeasnaratb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeTIaTh BBIBOJABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

pa3duparh J0Ka3aTenbCTBA MAaTEMAaTHYECKUX YTBEPKACHUU (TMPSMbIE U OT MPOTHBHOTO),
HpOBO)II/ITB CaMOCTOSATCIIBHO J10Ka3aTcjabCTBA MATEMATUYCCKUX (baKT OB, BBICT; p anBaThb
apryMEeHTalHI0, MPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI, IPUMEHATH METOJ MaTeMaTUYECKOU
HHAYKIOUU, O6OCHOBBIBaTB CO6CTB€HHLIG paccymueHHs{;

BBIOHUpATh CIIOCOO0 pelieHus yaeOHOM 3a1aun (CpaBHUBATh HECKOIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS:



MCIIOJIb30BaTh BOMPOCH! KaK UCCIICIOBATEIBCKANA MHCTPYMEHT MO3HAHUS, (DOPMYITHPOBATH
BOTIPOCHI, PUKCHPYIOIIIE IPOTHBOPEYHE, TPOOIIEMY, CAMOCTOSTEIBHO YCTaHABINBATH HCKOMOE U
naHHOe, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

HPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY SKCIEPUMEHT, UCCIECIOBAaHHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEM MAaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
co0oii;

CaMOCTOSITENILHO (OPMYIIUPOBATH OOOOIICHUS U BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIO/ICHUSI, WCCIICIOBAHMSA, OKCICPUMEHTa, OICHUBATh JIOCTOBEPHOCTh  IOJNYYCHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHUIA;

POTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCa, & TAKXKE BBIIBUTATH TPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMH, AAHHBIX, HEOOXOJUMBIX JUIS
pelIeHNs 3a1a4H;

BbIOMpATh, aHAJIN3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATh HHPOPMALHUIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTABICHUS;

BbIOMpaTh (hopMy mpeacTaBieHUs MHGOPMAIMM M WIIIOCTPUPOBATh pellaeMble 3a]lauu
cXeMaMH, JuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh  HAA&KHOCTb MHPOPMALMU IO  KPUTEPUSAM, IMPEAJOKEHHBIM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

BOCIIPHHUMATh U (POPMYJTUPOBATH CYXJCHUS B COOTBETCTBUHU C YCIIOBUSIMH U ILEISIMH
OO0IleHHs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS M0 X0y PEIIEeHHs 331241, KOMMEHTUPOBATH MOJTY4YEHHBIH pe3yibTaT;

B XO/i¢ OOCYKAEHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAa€MOH TEMbI, MPOOIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYKACHUSMHU APYrUX YYaCTHHKOB JUAIOTa, OOHAPYKUBATh PAa3IM4Me U CXOICTBO
MO3ULIMH, B KOPPEKTHOU opme (HOopMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKEHHUS;

NPEICTaBIATh PE3YNbTAaThl PEUICHUs 3aJa4yH, DKCIIEPUMEHTA, HCCIICAOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHS € YUETOM 3aja4 NMPEe3eHTALUU U OCOOCHHOCTEN
ayJIUTOPUH;

NOHMMAaTh M UCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIAMBHUIYalIbHON pabOThl MpU
pemeHnr y4eOHBIX MaTeMaTHYeCKUX 3a/1ad, TMPUHUMATh LETb COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OPraHMU3aLUI0 COBMECTHOM paboThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs,
o0cyxJaTh MpoIiecc U pe3yabTaT padboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paOoThl (00CyXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
HITYPMBI» ¥ HHBIE); BBITIOHATH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJIeHAMHU KOMaH/JIbl, OLIEHMBATh KauyecTBO pe3yjbTaTa M KauyeCTBO CBOEro BKJIaja B OOIIUI
pe3yaBTAT IO KPUTEPHSIM, CPOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusaunus:

BBISIBJISITH TTPOOJIEMBI JJIs PEIICHHSI B )KU3HEHHBIX M YYEOHBIX CUTYAIUSX, ODUEHTHPOBATHCS
B PA3JIMYHBIX MOAXOAaX MPUHATUS pelieHul (MHIUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTAaBJIATH IJIaH, AITOPUTM PEIIeHUs 3a7auu (WM €ro 4acTh), BEIOUPATh
croco0 pemeHUs ¢ YY4ETOM WMEIONIMXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM MH(DOPMAIIUH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



BJIAJIETh CIIOCO0AMM CaMONPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yibTaTa PelICHHs
MaTeMaTH4YeCcKOH 3a7aun, CAMOMOTHUBALIMH U PEIICKCUH;

IPEIBUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTb IPH PELIEHMM 33Jayd, BHOCHUTH
KOPPEKTHUBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pPE3yJjbTaTa JEATEIbHOCTH IOCTABICHHOW WLENU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHUS HIJTM HEJOCTHIKECHHUS L€, HAXOAUTh OIIUOKY, 1aBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY;

BBIp@KaTh SMOIMM MpPU HU3YUYECHHUH MaTEeMAaTHYEeCKUX OOBEKTOB M (PAaKTOB, [aBaTh
SMOIMOHAIBHYIO OLICHKY PEllIeHUs 3aJauu.

IIpeameTHbIe:

K xonny o0ydenuss B 7 kJjacce 00y4arIIUiicsl MOJYYUT CJelyHOlIHe MpeaAMeTHbIe
pe3yabTaThbl:

Ywucna u BerarciaeHus ParmonansHbBIC YHCa.

[lepexonuth OT 0AHOIN GOPMBI 3alKCH YKCeN K Ipyroi (mpeoOpa3oBbIBaTh JECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YaCTHOCTH B OCCKOHCUHYIO
JECATHUYHYIO IPOOB).

Hcnonbs30BaTh MOHSATHS MHOXKECTBA HATypajbHBIX YHCEN, MHOXKECTBA IEJIBbIX YHCET,
MHOKECTBA pAI[MOHATBHBIX YHCENl TMpPU pEUIeHUH 3a]ad, IPOBEACHUU PACCYKICHUH U
JIOKA3aTeIIbCTB.

[Tonumatp 1 0OBSACHATH CMBICI MMO3ULIMOHHOM 3aMIUCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATh U yIOPSAI0YMUBATH PALIMOHATIBHBIC YKCIIA.

BoinmonHsATe, coyeras yCTHbIE M MUCHBMEHHBIC NPUEMBI, apupMETHUECKUEe ACHCTBUS C
palMOHAIBHBIMM YHCIIAMH, MCIOJIB30BaTh CBOMCTBA YHCEN M TpaBWia JACUCTBUHN, MPUEMBI
paIrMOHAIBHBIX BEIYMCIICHUMN.

BrInonHsaTh ASHCTBUSA CO CTENICHSIMU C HATypaIbHBIMHU MTOKA3aTEIISIMH.

Haxonuth 3HaYeHUs YMCIOBBIX BBIPAKEHUN, COACPIKAIUX pPAIlMOHAIBHBIE YHUCIA M
CTCTICHH C HATypPaJIbHBIM TIIOKa3aTelieM, MPUMEHSATh Pa3HOOOpa3HBIE CIOCOOBI W TPHUEMBI
BBIYHCIICHUS], COCTABIISITh U OLICHUBATh YMCJIOBBIE BBIPAKEHUS MPU PEILICHUN PAKTUYECKUX 3a/1a4
W 3aJ1a4 U3 IPYruX Y4eOHBIX MPEIMETOB.

OKpyrisATh UKcia ¢ 3aIaHHOM TOYHOCTBIO, @ TAK)KE 110 CMBICITY NMPAKTHYECKOW CUTYyalluH,
BBITIOJIHSITh TPUKUIKY W OILEHKY pe3yjbTaTa BBIYMCICHHM, OIIEHKY 3HAYE€HUW YHCIOBBIX
BBIPKEHHI, B TOM YHUCJIE NIPU PEIICHUH MPAKTHYECKUX 3a]au.

Pemate TekcToBBIC 3a/1aUU apUPMETHUECKUM CTIOCOOOM, UCTIOJIH30BAThH TAOJIUIIBI, CXEMBI,
YepTekKu, APYrHe CPeCTBA MPEACTABICHUS JAHHBIX IPU PELICHUU 3a]1a4.

Pemate mpakTUKO-OPHEHTHUPOBAHHBIC 3aJ]a4M, CBSI3aHHBIE C OTHOIIEHHUEM BEIUYHH,
MPONOPIUOHAIBHOCTHIO BETUYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a/1a4
¢ yu€TOM OTpaHUYCHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBbIX OOBEKTOB.

JleTuMOoCTb.

Jloka3pIBaTh U MPUMEHATH MIPHU PEIICHUH 3a]1a4 MPU3HAKU JenuMocT Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku 1€TMMOCTH CyMMbI U TPOU3BEICHUS LIETbIX YUCEL.

PacknanpiBaTh Ha MHOXKUTENN HATypaJIbHbIC YUCIIA.

CB00OIHO OMEepUPOBATH MOHATHIME: YETHOE YUCIIO, HEUETHOE YHCIIO, B3AUMHO TIPOCTHIC
qpca.

Haxomute HambonpImil OOIIMN AETUTENh W HAWMEHbIee oOIlee KpaTHOe 4YHCen U
WCITOJIH30BATh WX MPU PEHICHUH 3a7a4, TPUMEHATh anroput™ EBkimna.

OnepupoBarh MOHATHEM OCTaTKa IO MOIYJIO, MPUMEHSTh CBOMCTBA CpaBHEHUH IO
MOJIYJTIO.

Auredpanyeckue BbIpasKeHUs

BripakeHus ¢ nepeMeHHBIMH.



Hcnonb30BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B TIpo1iecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPKEHUH MTPU 33JaHHBIX 3HAUYCHUSIX EPEMEHHBIX.

Vcnonb30BaTe MOHATHE TOXAECTBA, BBIIOJIHATH TOXKICCTBEHHBIE IPeoOpa3oBaHUs
BBIPAKECHUM, TOKA3bIBATh TOXKIACCTBA. MHOIOWICHBI.

BeInonHATe npeoOpa3oBaHus LENOro BbIPAXKEHHUs B MHOTOUIECH ITPUBEIEHUEM 1TO100HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbInonHATE AeHCTBUS (CIIOKEHUE, BbIUMTAaHME, YMHOXEHHME) C OJHOWIEHAMH U C
MHOTOWJICHAMH, TPUMEHATh (POPMYIIBI COKPALIEHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KB3JpaToOB, CyMMa M Pa3sHOCTb KyOOB), B TOM 4HUCIIE JJIs
YIPOILEHUS BBIYUCICHUI.

OcCyIecTBIIATh Pa3oKEHNE MHOTOYICHOB Ha MHOXKUTENIM C IOMOIIBIO BBIHECCHMS 3a
CKOOKM OOIIEro MHOMKHUTENs, TPYNIUPOBKH CIIAraeMbIX, IpUMEHsS (HOPMYJIbl COKPAIIEHHOTO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHUS MHOTOWIEHOB JJIS PEIICHHWsS pAa3IUYHBIX 3a1ad W3
MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOU ITPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HaTypalbHBIMU [TOKA3aTEISIMU JIJIs1 IPeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHus U HEpaBeHCTBA

Pemarp nuHelHbIE ypaBHEHUs C OJHOHM NEPEMEHHOM, IPUMEHSA IPaBWJIa IEPEXOAa OT
UCXOJHOIO ypaBHEHUS K paBHOCWIbHOMY eMmy. IIpoBepsiTh, sBiI€TCS JM YHCIO KOpPHEM
YPaBHEHHS.

[TonOGupats npuMepsl ap YUCEd, SABIAIOIUXCS PELIEHUEM JIMHEHHOTO YPaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAWMHATHOW IIJIOCKOCTH TpaduK JIHMHEHHOTO YpPaBHEHHS C JBYMS
HEPEMEHHBIMHU, TIOJIb3YACh I'PpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl IByX JMHEMHBIX ypaBHEHHUH € JByMs NEpEMEHHBIMU, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBidTh U peliaTh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yJnbTar.

DOyHKIUHA

Koopaunats! u rpaguku.

N300pakaTh Ha KOOPAMHATHOM TMpPsIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOMN IMJIOCKOCTH TOYKHU IO 3a/laHHBIM KOOpJIMHATaM.

OyHKIUN.

Crpouts rpauku TUHEHHBIX QYHKIIHH.

OnwuceiBaTh ¢ TOMOLIBI (YHKUIUH HM3BECTHBIE 3aBHUCUMOCTH MEXAY BEJIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

HaxonuTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

ITonumaTts rpaduyeckuii cnoco® MpeacTaBIeHUS U aHAM3a WHPOPMAlUU, U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonb30Batk cBoMcTBA (DYHKIIMIA TSI aHAIM3a TPapUKOB pealbHbIX 3aBUCUMOCTEN (HYIIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIIMH, IPOMEXYTKH BO3pAcTaHUs U yOBIBaHUS
¢GyHKIMHU, HauOOoIbIIIee U HAaUMEHbIIIee 3HAUCHHSI (DYHKIIMHN).

Hcnonb3oBath rpa@uku i MCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, MpU peIIeHuN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON )KU3HH.



K xonny o0yyenusi B 8 kjacce oOy4yarommiicsi MOJIYy4YUuT CJeAyHOLIHe NpeIMeTHbIe
pe3yJbTaThl:

Ymncsa v BbIYUCIECHUS

HppanuoHaibHbie ynucia.

[TonuMaTh U UCIOIB30BATh MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX MHOXKECTB.

CB0o0OOaHO OTIepUpPOBATh MOHATUSIMH: KBAJPATHBIA KOPEHb, apU(PMETHICCKUNA KBaIPATHBII
KOpEHb, MPpAlMOHAIBHOE YMCIIO, HAXOJWTh, OICHUBATH KBAJAPATHBIC KOPHM, UCIOJIB3YS MPHU
HEOOXOAMMOCTH KAJIbKYJISATOP, BBINOJHITH MPE0Opa3OoBaHUs BBIPAKEHUN, COJEpIKAIIUX
KBaJpaTHbIE KOPHH, UCTIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Barh HavyallbHBIE MPEICTABICHUS O MHOXECTBE JCUCTBUTEIbHBIX YHCEN s
CpaBHEHHUS, OKPYIJCHUS W BBIYUCICHUN, M300pakaTh JEHWCTBUTENIbHBIC YKCIIa TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

Ucnons3oBarh 3amnucu OONBIIMX M MalbIX YUCEN C MOMOILIBIO JECATUYHBIX ApoOeil u
crene”Hed yucna 10, 3amuchiBaTh M OKPYIJISTH YHWCIOBBIC 3HAYEHUS PEaJbHBIX BEJIUYHUH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHUH.

JlenumocTsb.

CB00OIHO OTIEPUPOBATH TIOHATHEM OCTATKa IO MOJTYJIIO, IIPUMEHSTH CBOWCTBA CpaBHEHUI
110 MOJIYJIIO, HAXOAUTh OCTaTKU CYMMBbI M TPOU3BEJICHNUS 110 JAHHOMY MOJYIIIO.

AJireOpanyeckue BbIpaKeHust

JpoOHO-paliioHaIbHbIC BRIPAKCHUSI.

Haxoauth nonmyctumbie 3HaUCHHS TIEPEMEHHBIX B APOOHO-PALIMOHATIBHBIX BEIPAKEHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAIBLHOM APOOH.

BeimonHATe puBeaeHUE anredpandecKux IpoOel K o0IeMy 3HaMEHATeNo, CIOKEHHE,
YMHOXEHHE, AeNIeHUue anreOpandeckux ApoOeil. BBIMOIHATH TOXIIECTBEHHBbIE MpeoOpazoBaHus
palvOHATBHBIX BHIPAKECHUM.

[IpuMeHsaTh mnpeoOpa3oBaHUsl BBIPAKCHHH U1 PEIICHHWS Pa3IMYHBIX 3a7a4 W3
MaTEeMaTHUKH, CMEXXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTHUKHU.

Crenenu.

[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKa3aTesieM, BBIIOJHATh MPeoOpa3OBaHM
BBIPAXXEHUM, COJIEPKAIIUX CTEIICHH C IIEJbIM TTOKa3aTeIeM.

HppanmonanbHbie BEIPaKEHUS.

Haxomuth nonmyctumble 3HA4eHHs TIEPEMEHHBIX B  BBIPAXKEHHUSAX, COAEPIKALIUX
apupMeTHIECKHe KBaJpaTHbIC KOPHU.

BreimonusATe mpeoOpa3oBaHUs HMppaIMOHANBHBIX BBIPAKEHHM, HCIONb3ysd CBOWCTBA
KOpHEH.

YpaBHeHHS U HEPABEHCTBA

Pemiate kBagpaTHbIC ypaBHEHUS.

Pemath 1poOGHO-palrioHaNbHbIE YPaBHEHHUS.

Pemate nuHEHHBIE ypaBHEHUS C TapaMeTpaMH, HECIOXXHBIE CHUCTEMBbI JIMHEWHBIX
YpaBHEHUH C TapaMeTpaMH.

[TIpoBOaUTH HCCIIETIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpaduueckux mpencTaBieHu (YCTaHABIMBAaTh, UMEET U YpaBHEHHE WM CUCTEMa YpaBHEHUH
pelieHus1, €CIM UMEET, TO CKOJIBKO, U IPOUee).

[Tepexonuth OT cioBecHOW (GOPMYIHPOBKM 3adauu K €€ ainredpanyeckoil Mojenu c
MOMOIIBIO  COCTaBJIEHWS ypPaBHEHHWS WM CHCTEMBbl ypaBHEHHWH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJla4yl TIOJIyY€HHBIN PE3YNIbTaT.

[IpuMeHATHh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJISI CPABHEHM S, OIICHKH, PEIIaTh JTUHEHHBIE
HEPAaBEHCTBA C OJIHOM TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TpadUUYECKyI0 HILTIOCTPAINIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOYyHKIUH



[lonumaTh W WCHONB30BaTh (YHKIMOHAIBHBIE TOHATUS W A3BIK  (TEPMUHBI,
CHMBOJIMYECKHE OOO3HAYEHUs), ONPENEeNATh 3Ha4eHHEe (YHKIUU IO 3HAYCHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

CtpouTts rpaduku GyHKIU , ONMCHIBATH CBOMCTBA YHCIOBOM (PyHKIMU 11O €€ rpaduKy.

K xonny o0yuenusi B 9 kjiacce 00y4aroIMiicsi MOJY4YUT cJIeAyIoNue mpeaMeTHbIE
pe3yJbTaThl:

Yucia ¥ BLIYMCICHHUA

CB00OOHO OmEpUpOBaTh MOHATHAMHU: KOPEHb N-H CTENEHH, CTENEHb C PalMOHAIBHBIM
IIOKa3aTeleM, HAXOUTh KOPEHb N-U CTENEHH, CTEIIEHb C PallMOHAILHBIM I10KA3aTeIEM, UCIIOJIb3Ys
npu HEOOXOAWMOCTH KAJIBKYIATOpP, MPUMEHSTH CBOMCTBA KOpPHS N- CTENEHHW, CTENEHH C
palOHaIbHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHSATHE MHOXKECTBA JECUCTBUTEIBHBIX YHCEN IPU pEILIEHWH 3aj]ad,
IIPOBEJCHUH PACCYKACHUN U JOKA3aTEIIbCTB.

CpaBHUBaTh M YINOPSIOYMBATh JEHCTBUTEIBHBIE YWCIA, OKPYIJISATH JIEHCTBUTEIbHbBIE
YHCJIa, BBITOJIHATH IPUKUAKY PE3yJIbTaTa BBIYMCIECHUHN, OLEHKY YMCIIOBBIX BBIPAKEHUN.
Auaredpanyeckune BbIpaKeHHUs

CBoOosHO omepupoBaTh MOHATHUEM KBaJpPaTHOIO TPEXWIEHA, HAXOIUTh KOPHHU
KBaJpaTHOI'O TPEXUJICHA.

PackiagpiBaTh KBaspaTHbIN TPEXUIICH HA TMHEWHBIE MHOXKHUTEIN.

YpaBHeHusI 1 HepaBeHCTBA

Pemiate nuHelHbIe U KBa/ipaTHbIE ypaBHEHUs, YPABHEHUS, CBOSIIUECS K HUM, JpOOHO-
paluOHAJIbHbIE YPABHEHUS.

Pemarp Hec0KHBIE KBaIpaTHBIE YPABHEHUS C I1apaMETPOM.

Pematp nuHeiiHbIe HEPaBEHCTBA, KBAaIPATHbIE HEPABEHCTBA, UCII0JIb30BATh METOT
MHTEPBAJIOB, U300pakaTh PELICHWE HEpaBEHCTB Ha YMUCIOBOM MpPsIMOM, 3alMChIBATh PELICHUE C
MIOMOIIbIO CUMBOJIOB.

Pemarp cucreMsl IByX JUHEHHBIX YPABHEHHUU C JBYMsI IEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIUHEUHBIM.

Pemarp Hec0KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUH C ITapaMETPOM.

[IpumeHsTh  METOABl  PAaBHOCWIBHBIX  MpeoOpa3oBaHUll, 3aMEHbl IEPEMEHHO,
rpau4ecKoro MeToia py peleHuy ypaBHeHu 3-if u 4-i creneHeil.

Pemarp cucreMbl JMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Pemarp ypaBHEHHUs, HEpaBEHCTBA M HUX CUCTEMBI, B TOM 4YHCIE€ C OTPaHUYEHUSIMH,
HalpUMep, B LIEBIX YHUCTIax.

IIpoBoauTh HcCieN0BaHNs ypaBHEHUIN U CUCTEM YPaBHEHUH, B TOM UUCIIE C IPUMEHEHUEM
rpaduyueckux mpeacTaBiIeHUN (yCTaHABIMBATh, UMEET JM YpAaBHEHUE WJIM CHCTEMa ypaBHEHUM
peLlIeHHMs], €CITU UMEET, TO CKOJIBKO, U IIpoYee).

Pemarp TekcTOBBIE 3ajaud aiareOpanyeckuM CHocoOOM C IOMOUIBIO COCTaBIICHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUs, HEPAaBEHCTBA U UX CHCTEMBI /IJIsl COCTABIIEHUS MaTEMaTHYECKON
MOJIEJIM pEAJbHOM CUTyalluH WIA TPUKIAIHONW 3a7aud, HHTEPHPETUPOBATh IOTY4YCHHBIE
pe3yNbTaThl B 3aJTaHHOM KOHTEKCTE.

YucioBble MOCIE10BATEILHOCTH H IPOrPecCUH

CB000OHO ONEepHpOBaTh MOHITUSIMH: 3aBUCUMOCTb, PYHKIMS, TpaQuK QPYHKINHU, IpsSMast
IPONOPLUOHATIBHOCTD, JUHEWHass (yHKIMs, oOpaTHas MPONOPLUUOHAIBHOCTb, Mapadona,
runep6osa, KyCouHo-3a1aHHast (PyHKIHUS.



HccnenoBath ¢yHKuuio no e€ rpaduky, ycTaHaBIUBaTh CBOMCTBA (PYHKLHUH: 001acTh
ONpENIeIEHUsl, MHOXKECTBO 3HA4Y€HUH, HyIM (QYHKIUHM, IPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHUsl M yObIBaHUS, YETHOCTh U HEUYETHOCTH, HAMOOJbIIEE M HAMMEHBIIIEES
3HAYEHUs, ACUMITOTHI.

Pacnio3naBaTh  KBaJpaTW4HYI0 (QYHKOMIO TIO QOpMyne, MNPUBOJUTH PUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON KU3HHU, (PU3UKHU, FEOMETPHUH.

Omnpenensate moJOXeHHE Trpaduka KBagpaTHUYHOW (YHKIMHM B 3aBHCHUMOCTH OT €€
K03 PHUITUEHTOB.

Ctpoutb rpaduk KBaApaTUYHON (PYHKIMH, ONTUCHIBATH CBOMCTBA KBAAPATUYHON (PYHKITHH
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (DYHKITUH JTsI PEIICHUS 3a/1a4.

Ha mpumepe kBagpatununoi GyHknuu crpouTh rpaduk ¢ynknuu y =af(kx + b) + ¢ ¢
MOMOIIBIO TIpeoOpazoBanuii rpaduka GyHkiuu y=f(x).

WnmrocTpupoBaTh ¢ IMOMOLIBI0 Ipaduka peaJbHYyI 3aBHUCHMOCTb WM MPOLECC MO MX
XapaKTEPUCTHKAM.

Apudmernyeckass 1 reoMeTpUYECKasi MPOrpeccuu

CB0oOOHO oOmepHpOBaTh TOHATHSIMH: TIOCIEOBATEILHOCTh, apH(MeTHYecKas H
reoMeTpryYecKasi IpOrpeccum.

3amaBaTh IMOCIEAOBATEIBHOCTH PA3HBIMUA CHOCOOAMH: OMUCATENbHBIM, TAaOJMYHBIM, C
HOMOILBIO (POPMYJIBI N-TO YWIEHA, PEKYPPEHTHBIM.

BEIMONMHATE BBIYMCIIEHUS] C MCIIOJIB30BaHUEM (POPMYJN N-ro 4ieHa apu(MeTHUecKor u
reOMETPUYECKOM MpOrpeccuii, CyMMbl IEPBBIX N UJIEHOB.

N300pakaTh YIEHBI MOCIEIOBATEIIFHOCTA TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemiate 3a1a4n, CBsI3aHHbBIE C YUCIOBBIMH I1OCIEI0BATEIBHOCTSIMM, B TOM YMCIE 3aJjaud
U3 peasIbHOM JKU3HHU (C MCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOJIOTHUI).

Pacrio3HaBaTh ¥ IPUBOJIUTH NPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEe10BATEIbHOCTEH,
OTpaHUYEHHBIX  IOCJEA0BAaTENIbHOCTEH,  MOHOTOHHO  BoO3pacrarolMX  (yObIBarOLIMX)
H0CJIEI0BATEIbHOCTEH.

Hmetp mpencTaBiIeHHE O CXOIMMOCTH IOCIENOBATEIBHOCTH, YMETh HAXOAUTh CYMMY
0eCcKOHEUHO yOBIBaOIIE FTeOMETPUUECKOI IPOrPeCcCHH.

[TpuMeHsTH METOT MaTeMaTHYeCKON MHTYKIIMH TIPY PEIICHNH 3a/1a4.



3. TeMaTH4eckoe MJIAHUPOBAHNE C YKA3aHHEM KOJINYECTBA aKAJeMHYECKUX YaCOB, OTBOJAMMBIX HA H3yYeHHE
KaK10i TeMbI H BO3MOKHOCTH UCIOJIL30BAHHSA M0 KAMKI0I TeMe JJIeKTPOHHBIX PeCypcoB

7 kaacc
Ne Tema ypoka Kos-Bo | [lesAiTeqibHOCTD YUuTEIA € Y4éTOM padoueit IIpumeuanue
n/n 4aco0B NMPOrpaMMbl BOCIUTAHUS (conep:xkanue)
IloBTOpeEHue, 7 u
1-2. | [loBTropenue. [Ipumeps! Ha 2 e yCTaHABIIMBATb JOBEPUTEIHHOE
JENCTBUS C IPOOsIMU OTHOIIEHUE MEXIY YUUTEIIEM U
3-4. | [loBropenue. Pemenue 2 00y4aroIUMUCS, CIIOCOOCTBYIOIINX
ypaBHEHUH TMO3UTUBHOMY BOCIIPHUSITHIO
5. | IloBropenue. [IporeHTHI. 1 ydalnumucs TpeboBaHuil 1 mpocho Pemenue noruueckux 3angad. Pemenue
[Tponoprun YUUTEIS JIOTHYECKUX 33J1a4 C MOMOIIBIO IrpadoB,
e [pHBJIEKaTh BHUMaHHe oOydarommxcs | Tabauu. [Ipumenenue nponopuuii npu
K 00Cy»X1aeMoii Ha ypoKe pelIeHnN 3aj1au.

6-7. | lloBTopenue. Pemenue 3a1au 2 nHpOpMaIUK, aKTHBU3ALNH Pewienue 3a1au Ha HaXOXKAEHUE YACTH YUCTIA
[103HABATEIbHOM JEATEIbHOCTU U 4Kcia 1o ero yactu. Pemenue 3aa1ay Ha
o0yyJaromuxcs MIPOLIEHTHI U JOJIH.

e 1o0yXaaTh 00ydJaroIuXxcsi COOM0IaTh
Ha ypOK€ MPUHIIUIBI yueOHOM
JUCIUIUIMHBI U CAMOOPTraHU3alluu
HarypasabHble uncia, 7 4
8. | HarypaubHble uncia u 1eCTBUS C 1 e [pHBJEKATh BHUMAHUE O0YJAIOIUXCsl | 3AKOHBI apU(PMETUUECKUX JICHCTBUM.
HUMU K 00Cy»/1aeMoii Ha ypoke
9. | Crenens uncna 1 nH(popManny, akTUBU3ALUN
10. | [IpocTeie 1 cocTaBHBIE YnCTa 1 [I03HABATEIbHOMN AEATEIbHOCTU beckoneunocmv mnoscecmea npocmulx uucen.
11. | PasznoxxkeHue HaTypaJIbHBIX YHUCEI 1 oOyuaromuxcst
Ha MHOXHUTEJIH ¢ HHUIUUPOBATH OOYUAIOIIUXCS K

12. | IloaroToBka K BXOIHOU K/P 1 00CYKJIEHUIO, BBICKa3bIBAHUIO CBOETO

13. | BxoagHas KOHTpoJIbHas pabdoTa 1 MHEHHsI, BEIpaOOTKE CBOETO

14. | Pemenue 3agau. Mictopuueckue 1 OTHOILICHHS 110 TIOBOY HOTy4aeMO Bosznuxnosenue mamemamuru Kax HayKu,

CBCACHUA

amanvl eépaseumuﬂ. OcHosnvle pa3()€]lbl




Ha YPOKE€ COIMAIBHO 3HAYUMOM
uHpOopMaIu

e 100YX/IaTh 00y4YarOIMUXCs COOII0IATh
Ha YPOKE MPUHIUIIBI y4eOHOU
JUCITUIUIMHBI U CAMOOPTaHU3aluN

mamemamuKu. BblaaIOu;LtQCﬂ mamemamuKku u
Ux 6K1a0 6 pazeumue HayKu.

PanmonanbHble uncaa, 7 4

15. | OObIKHOBEHHBIE JIpOOU. ® [pUBJIEKaTh BHUMaHHE 00Yy4aIOMIUXCs
Koneunsle necsatuynsie 1podu K 00CyX/1aeMoil Ha ypoKe
16- | Pa3noxeHne 0OBIKHOBEHHOM uH(popManny, aKTUBU3ALIUN IIpencrasnenue palMOHaIbLHOTO YKUCIIA B BUJIE
17. | 1poOu B KOHEUHYIO JIECATUUHYIO MO3HABATEIHHOU JIEATETbHOCTH JECATUYHOM 1podu. Payuonanvusie yucna.
Ipo0b oOyJaromuxcs
18. | Ilepuoauyeckue necsaTUYHBIE ¢ HMHUIUUPOBATH OOYYAIOIINXCS K Koneunblie 1 O€CKOHEUHBIE JECATHYHBIC
apobu 00CYKIEHHUIO, BHICKa3bIBAHUIO CBOETO | IPOOH.
19. | Ilepuoau4HOCTH 1ECATUUHOTO MHEHUS, BRIPAOOTKE CBOETO
pa3noKeHus: OOBIKHOBEHHOM OTHOIIEHUS 10 TIOBOJY MOJTy4aeMOin
npobu Ha ypOKE COIMAIbHO 3HAYMMOMN
20- | JlecaTuuHoe pa3ioKeHUe nHbopMaUn CpaBHeHHE pallMOHaIbHBIX uncen. JleiicTBus ¢
21. | panMOHAIBHBIX YHCEI e 1o0yXaaTh 00y4JaroIUXCcs COOM0IaTh | PAMOHAIBLHBIMU YHCIIAMHU.
Ha YpOK€e NPUHIUIIBI yueOHOU
JUCHUILIMHBI U CaMOOpTaHU3aIU
® TIOJIEPKUBATH B JETCKOM KOJJICKTUBE
JIEJIOBYIO, IPY>KETI00HYI0 atMochepy
JeiictBuTenbuble yncaa, 14 4
22. | UppanumoHanbHbIe Ynca ®  VHUIMUPOBATH OOYUAIOIINXCS K [TonsiTe MppanMOHAIBHOTO YHUCIIA.
00CYKIEHHUIO, BEICKa3bIBaHUIO cBoero | PacrmosHaBaHue MppalMOHaILHBIX YHCEIL.
MHEHUS, BEIPAaOOTKE CBOETO JevicTBUsI ¢ UppaIlMOHAIBHBIMUA YUCITIAMHU.
OTHOIIIEHHUS 10 TTIOBOIY TIOJTy4aeMOun CBoiicTBa I€UCTBUH C UppalMOHATbHBIMU
Ha YPOKE COIMATbHO 3HAYNMOMN yuciamu. CpaBHEHNE UPPALIMOHATEHBIX
nHpopmaruu yucen. [lompebHocms 6 uppayuoHaIbHbIX
¢ [pUBJICKATh BHUMAaHHE OOYyJAIOIIUXCS | YUCAAX. Llixona Hugpazopa.
23. | [lonsATHE NEHCTBUTENHHOTO YKCIIA K 00Cy»/1aeMoii Ha ypoke MHO0XeCTBO JIEHCTBUTENIbHBIX YHCET.
nH(pOpMauu, aKTHBU3AINH [IpeacraBneHust 0 pacCIIMPEHUSIX YUCTOBBIX
MO3HABATEIbHOU E€ATETbHOCTH MHOJKECTB.
24. | CpaBHEHHUE ACHCTBUTEIBHBIX 00yJarouxcst

YHUCCJI




25- | OcHOBHBIE CBOWCTBA 2 MOJJIEPXKUBATE B JIETCKOM KoJuIeKTHBE | UKCIoBOE paBeHCTBO. CBOMCTBA YMCIOBBIX
26. | 1eCTBUTEIBHBIX YUCE JIETIOBYI0, IPYKEM00HYI0 aTMoc(hepy | PaBEHCTB. PABEHCTBO ¢ IEPEMEHHOM.
27- | Ilpubmmkenus yucen 2 YCTaHABJIUBATH JOBEPUTEILHOE
28. OTHOILIEHUE MEXY YUUTEIIEM U
29. | JlnuHa oTpeska 1 00y4aroIUMUCs, CIIOCOOCTBYIOIINUX Yucna u onunvl ompeskos.
30. | KoopauHartHas och 1 IIO3UTUBHOMY BOCIIPUSATHIO
31. | Ob6obmarouit ypok 1o Teme 1 ydalumucs TpeboBaHuil 1 mpocso
«/1eMICTBUTENBHBIE YUCIIA» YUUTEIIS
32. | K/p Ne 1 «/lelicTBUTeJIbHbIE 1 o0y »XIaTh 0O0YJArOIINXCS COOTIOAATh
YHCJIA» Ha ypOKe NMPUHIUIIBI yueOHOU
33. | JlenumocTh yncen 1 JUCLUIUITMHBI U CAaMOOPTaHU3aluu
34. | JlenumocTs uncen. AITOPUTM 1 HaXOJUTh LICHHOCTHBIN aCTeKT
Esxinna y4eOHOro 3HaHUs U HHGOpMAIUH,
35. | Pemrenue 3agau 1 00€eCIIeunTh €ro IOHNMAaHNUE U
MepekuBaHre 00yUJarOIUMUCS
aHAJIM3UPOBATh PEATBHOE COCTOSIHUE
TSI B y4eOHOM KJ1acce
OnHouwnensbl, 11 4
36- | Hucnosble BbIpaXKCHUA 2 MIPUBJIEKATh BHUMAaHHUE 00yJatOIINXCs
37. K 00Cy»/1aeMoii Ha ypoke
38- | bykBeHHbIe BBIpRXKEHUS 2 nH(}OpMAIINN, aKTUBU3AIAN BripaxkeHnue ¢ nepeMeHHOM. 3HaueHHe
39. IIO3HABATENIbHOMN AEATEIbHOCTU BbIpaxkeHUs. [logcTaHOBKA BBIpaKEeHUI
oOyuaromuxcst BMECTO NTEPEMEHHBIX.
40. | IonsiTHEe OgHOUIEHA 1 UHUIIMMPOBATh 00YYarOIMXCs K OaHOouIIEH, CTENEHb OJHOWICHA.
41- | [IpousBeneHre OTHOUIICHOB 2 00CYXKJIEHUIO, BBICKa3bIBaHUIO cBOETO | JIeHCTBUS ¢ OTHOUIIEHAMM.
42. MHEHUS, BBIPaOOTKE CBOETO
43- | CraHgapTHBIN BUJ OTHOYJIEHA 2 OTHOLLEHUS 10 TIOBOAY MOJy4aeMOu
44. HA YPOKE€ COLMAIBHO 3HAYUMOU
45- | IlomoOHBIE OJTHOWIECHEI 2 nHhopManuu JlercTBUS C OTHOWICHAMH.
46. MOOYXIaTh OOYJAIOIINXCS COOTIOATh
Ha ypOKe NMPUHIUIIBI yueOHOU
JUCIUIUIMHBI U CAMOOPTaHU3ALINN
Muorouaennl, 20 4
47. ‘ IToHsiTHE MHOTrOYJIEHA 1 MHorouseH, CTENEHb MHOTOWIEHA. 3HAYEHHUS




YCTaHABJIMBATb JOBCPUTEIILHOC
OTHOIICHHUE MEXAY YYUTCIIEM U

MHOTrowieHa. MHOTOWICHEI C OJHOU
IIEPEMEHHOM.

48- | CBolicTBa MHOIOYJICHOB 00y4aroImuMHCs, CHOCOOCTBYIOLINX
49. MMO3UTUBHOMY BOCIIPHUSITHIO
50- | MHorouneHsl CTaHIaPTHOTO BUAA ydJaimuMucs TpeOoBaHUN U TPOCKO CrangapTHBIN BUJ MHOTOUYWIEHA C OJHOU
51. yUUTEIS IIEPEMEHHOM.
52- | Cymma 1 pa3HOCTb MHOTOYJICHOB e oOyXaaTh oOydJarmuxcs coomonaTh | JeHCTBUSA ¢ MHOTOWIEHAMU: CII0KECHHE,
53. Ha YpOKe 00IenpUHAThIE HOPMBI BbIUUTAHUE, YMHOKEHUE, JICTICHUE.
54- | IIpousBeneHue OJHOUWICHA U MOBEJICHUs], IPaBUiIa OOIIEHUS CO
55. | MHOrOWICHA CTapUIMMH (YUYUTEISIMU) U
56- | IIpousBeneHne MHOTOUICHOB CBEpCTHUKAMHU (00yJaroIUMUCS)
58. ® [IpUBJIEKaTh BHUMaHHE 00Y4aIOIIUXCS
59- | Llenbie BoIpaxeHust K 00CyX/1aeMoii Ha ypoKe [IpeoOpazoBanue 11€710T0 BEIPAKEHUS B
60. nHbOpMalMY, aKTUBU3ALIUU MHOT'OYJICH
61- | HuciaoBoe 3Ha4YCHUE 1IE€JIOTO O3HABATEIbHON NESITCILHOCTH
62. | BEIpaKEeHUS o0yyaromuxcs

® [IOJJIEP’KUBATH B IETCKOM KOJUIEKTHUBE

JIETIOBYIO, IPYKETOOHYI0 aTMOChepy
63- | ToxaecTBEHHOE PaBEHCTBO LIEIIBIX e 100YX1aTh 00YJArOIIUXCs COOJIIOIaTh
64. | BEIpaKEHUM Ha YpOKe MPUHIMIBI y4eOHOMH
65. | OGoOmaronMii ypok mo Teme JUCITUIUIAHBI U CAMOOPTaHU3AINN
«MHOro4JIeHBI» ® aQHAJIM3UPOBATH PEAIBHOC COCTOSIHHUE
66. | K/p Ne 2 «MHOro4aeHb» Jie]1 B y4ueOHOM Kiacce
@opMyJibl COKPALIEHHOT0 YMHOKEHHUS, 24 4

67- | KBagpar cyMMbl e YCTaHABJIMBATb JOBEPUTEIHHOE DopMyJIbl COKPAIEHHOTO YMHOXKEHUSA
68. OTHOIIEHHUE MEXYy YUUTEIEM U pa3HOCTh KBaApaTOB, KBaIpaT CyMMBI U
69- | KBagpar pazHoctu 00y4aroIMMUcs, CIOCOOCTBYIOIINX pasHocTH. POpMyIIbI TPe0Opa30BaHUs CYMMBI
70. MO3UTUBHOMY BOCHPHUSATHIO Y Pa3HOCTH KyOOB, KyO CyMMBI U Pa3HOCTH.
71- | Beinenenue nosHOro KBajgpara ydaluMucs TpeOOBaHUN U IPOCHO
72. YUHTEIS
73- | PazHOCTh KBaipaToB e 100YXIaTh 00y4YaOIMUXCs COOIOIATH
74. Ha ypOKe OOIIENPUHSATHIE HOPMBI
75- | Cymma ky6oB MOBEJICHUsI, IPaBUia OOIIEHUS CO
76. CTapUINMH (YUUTEISIMH) U




77- | PazHocth KyOOB CBEpPCTHUKAMH (00YyUJaIOIIIUMHUCS )
78. e 100YyX/1aTh 00yJarOIUXCcs COONIIOIAT
79- | Ky6 cymmbl Ha YpOKE MPUHIIHUIBI Y9eOHOMH
80. JUCHUILIMHBI U CaMOOPTaHU3aIuU
81- | Ky6 pa3noctu ® [IPUBJICKATh BHUMAaHHE O0yYaArOIUXCS
82. K 00CyX/1aeMoii Ha ypoKe
83- | [Ipumenenue popmyn uH(popManny, aKTUBU3ALIUN
85. | cokpanmi€HHOro yMHOKEHUS MO3HABATEJIbHOMN AEATEIbHOCTH
86- | PaznoxxeHune MHOrousaeHa Ha oOyuaromuxcs Pa3noxeHnne MHOrO4wIeHOB HA MHOKUTEIH:
88. | MHOXUTEIIH e [OJJIEP)KUBATH B JIETCKOM KOJUIEKTHBE | BBIHECEHUE OOIIETO MHOXKMTENS 32 CKOOKH,
JIETIOBYIO, IPYKEMO0HYI0 aTMoc(epy | TPYNIUPOBKA, UCIONIB30BaHUE (HOPMYII
° o6cy>1<neHmo, BBICKA3bIBAHUIO CBOET0 | COKPAIIEHHOIO YMHOKEHHMS.
89. | OGoOmaronuii ypok mo reme MHEHHS, BBIPAOOTKE CBOETO
«DOopMyJIbI COKPAILIEHHOTO OTHOILEHHUS 10 TOBOJY MOJy4aeMOn
YMHOKEHHUSI Ha ypOKE COLMAJIbHO 3HAYUMOI
90. | K/p Ne 3 «@opmy.ibl uHpOpMaIN
COKPANIEHHOT0 YMHOKEHUSD) ® YIpaBJIATh Y4EOHBIMU IPYIIIAMHU C
L[ETbI0 BOBJICYCHHS O0YYAIOIIMMHUCS B
rporiecc 00y4eHUs U BOCTIMTaHHUS,
MOTHBHUPYS UX y4eOHO-
MO3HABATENBHYIO JIEATEILHOCTD
® aHAJIU3UPOBATh PEATLHOE COCTOSTHUE
JIeN B y4eOHOM Kitacce
Auredpanyeckue apoou, 19 u
91- | Anrebpandeckue IpoOu 1 UX e IpUBIEKATh BHMMaHHe oOydaromuxcsa | Anrebpandeckas apo0b. JlomycTumsle
93. | cBoiicTBa K 00cyk/1aeMoiil Ha ypoke 3HAYEHUsI IEPEMEHHBIX B IPOOHO-
nH(pOpMauU, aKTUBU3AIUH panroHaNbHBIX BhIpakeHUsIX. COKpalleHue
MO3HABATEIbHON E€ATETbHOCTH anreOpandecKkux Apooen.
94- | [IpuBenenue anredbpanvecKux o0yJaronmxcst [TpuBenenue anredpanveckux Apoodeit K
95. 11p06e171 K 06H1€My 3HAMCHATCIIHO ° YIOPaBIATH y‘{e6HBIMI/I rpymnmnamMu ¢ 061ueMy 3HAMCHATCIIIO.
96- | ApudmeTnueckue neicTBUS € 1[ETbI0 BOBJICYCHHS O0YJAIOIIMMHUCS B JleiicTBus ¢ anredpandecKuMu APOOSIMHU:
97. | anrebpanyecKUMHU JpoOAMH npoliecc 00y4eHus U BOCITUTAHMS, CIIOXKEHHE, YMHOKEHHE, JIETIEHHE.
98- | [IpeoOpazoBaHue BBIpAKEHUI B MOTHBHPYS X y4eOHO-
99. | anreGpandecKkyro Apooh




100- | PanioHaJIbHBIE BBIPAKEHUS 3 TO3HABATENBHYIO AEATEILHOCTh
102. e 100YyX/1aTh 00yJaromuxcs COOII0IaTh
103- | YucnoBoe 3HaYCHHE 3 Ha YpOKE MPUHIIHUIBI Y9eOHOMH
105. | pallOHAJILHOTO BBIPAXKEHHUS JUCLUIUIMHBL U CAMOOPraHu3aluu
106- | ToxxecTBEHHOE PABEHCTBO 2 ® [OJJEPXKUBATH B ICTCKOM KOJUIeKTHBE | TOXIECTBEHHOE NpeoOpa3oBaHue.
107. | pauyMoHaIbHBIX BHIPAXKEHUN JICTIOBYIO, IpyXeatoOHyto atMmocdepy | IIpeacrasienue o TOXKAECTBE HA MHOXKECTBE.
108. | O6oO0maroIMH ypOK 110 TEME 1 ®  YCTaHABJIUBATH JOBEPUTEILHOE
«AnrebOpanueckue Apoom» OTHOIIICHUE MEXK]ly YUUTEIIEM U
109. | K/p Ne 4 o Teme 1 00y4aroImuMHCs, CHOCOOCTBYIOLINX
«Aaredpanveckue 1poomw» MIO3UTUBHOMY BOCIPUSATHIO
ydaluMucs TpedoBaHui U NpochO
YUUTENSA
® aHAJIM3UPOBATH PEAILHOE COCTOSTHUE
TSI B y4eOHOM KJ1acce
CreneHb C meJbIM NOKa3aTesaeM, 13 g
110- | [TonsaTHe creneHu ¢ LebM 2 ® YCTaHABJIMBATb JOBCPUTEIHHOE
111. | noka3zarenem OTHOLLIEHUE MEXIY YUUTEIIEM U
112- | CBoiicTBa CTENEHHU C LIETBIM 2 00y4aroImuMHCs, CIOCOOCTBYIOIIHX [TpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH,
113. | noka3zarenem MIO3UTUBHOMY BOCHPHUSATHUIO COJIepKalIiX CTENEHHU C HaTypaJIbHBIM U
y4daluMucs TpeOOBaHUN U IPOCHO L[E€JIBIM I1I0KA3aTeJIEM.
114- | CrannapTHbIN BUJ YUClIa 2 YUUTEIS
115. e 100yX/1aTh 00y4JaroLUXCcs COOMI0IaTh
116- | [IpeoOpa3oBanue palOHATbHBIX 3 Ha ypOKe NMPUHIUIBI yueOHOU [IpeoOpa3zoBanus BhIpaKE€HUH, copepKaIuX
118. | BeIpaxkeHui JMCLUIUIMHBL U CAMOOPraHU3aluu CTEMNEHM C LIENIBIM IIOKA3aTEIIEM.
119. | O6006maronuii ypoK 1o Teme 1 ® [pUBJIEKaTh BHUMaHHE 00Yy4aIOIINXCS
«CTeneHb ¢ LENbIM M0Ka3aTeIeM» K 00CcyX/1aeMoil Ha ypoke
120. | K/p Ne 5 no teme «CTtenenn ¢ 1 nHpOpMalnY, aKTUBU3ALUU
1eJbIM MOKa3aTeJIeM» M03HABATEIbHOM JESITEIbHOCTU
121- | IenuMOCTh MHOTOYJIEHOB 2 o0OyJaromuxcs 3apooicoenue ancebpvl 6 HeOpax apugmemuxu.
122. ® TMOAAECPKUBATH B JETCKOM KOJJIEKTUBE
JIEIOBYIO, IPYKET00HYI0 atMochepy
JIuHeiliHbIe ypaBHEHMS ¢ OITHUM HEM3BECTHBIM, 9 U
123. | YpaBHEHUS NEPBOI CTENIEHHU C 1 IlonsiTHE ypaBHEHUS U KOPHS YPAaBHEHMS.

OJHUM HENU3BCCTHBIM




124. | JInuHeliHble ypaBHEHMS C OJJHUM e IpuBIIEKaTh BHUMaHKe oOy4aromuxcs | [Ipeacrasienne o paBHOCHILHOCTH
HEU3BECTHLIM K 00CyKIjaeMOli Ha ypoKe YPaBHEHMH.
nH(pOpMAaIINY, aKTUBU3AIUN [IpencraBneHue o paBHOCUIBHOCTH Ha
[TO3HABATEILHOM JESITEILHOCTH MHOKeCTBEe. PaBHOCHITbHBIEC TTPEOOpa30BaAHUS
o0yJaromuxcs ypaBHEHUH.
125- | PemieHue IMHENHBIX YPAaBHEHUN C ®  YIPaBJIATH YUEOHBIMU IPYIIIIAME C Pemenue nuHeliHbIx ypaBHeHHi. KonnyecTBo
126. | 0O4HUM HEU3BECTHHIM LEJIBI0 BOBJICYEHHS O0YJAOIIMMKUCSA B | KOPHEH JIMHEHHOIO ypaBHEHHMS.
127- | Pemenue 3aaa4 ¢ NOMOILBIO npouecc 00y4eHHs U BOCIUTAHHUSA,
128. | TMHENWHBIX YpaBHEHUN MOTHUBHPYSI KX YI€OHO-
129. | Pemenune 3amau [O3HABATEJIbHYIO AEATEIIBHOCTh
130. | Pemiennie ypaBHeHuU e 1o0yXx/aaTh 00ydJarIuXcsi COOM0IaTh
131. | O60061maronuit ypok 1o Teme Ha ypOKe MPUHIUIIBI yueOHOU
«JIuHeliHble ypaBHEHUS C OJJTHUM JTUCIUTUTUHBI U CaMOOPTaHU3aII
HEU3BECTHBLIMY ® [OJJEP>KUBATh B JETCKOM KOJJIEKTUBE
TIENIOBYI0, IpYXKeNtoOHyIo aTMochepy
® aHAJIM3UPOBATH PEAILHOE COCTOSTHUE
TSI B y4eOHOM KJ1acce
Cucrembl JTHHeHBIX YPaBHEHMH, 25 4
132. | YpaBHEeHUs IEPBOM CTEIIEHU C ® YCTAaHABIIMBAThH JOBEPUTEIBHOE YpaBHEHUE C ABYMSI IEPEMEHHBIMU.
JIBYMSI HEU3BECTHBIMU OTHOIIICHHE MEXIY YUUTEIIEM U JluneliHoe ypaBHEHHE C IBYMs TIEPEMEHHBIMHU.
133- | Cucremsl IBYX ypaBHEHUM 00yJaroIMMHUCs, CIOCOOCTBYIOIIUX [TonsTue cucremsl ypaBHeHul. JluneiiHoe
134. | nepBoii cTeNeHU ¢ IBYMsI ITO3UTUBHOMY BOCHPUATHIO YpaBHEHUE C MTAPAMETPOM.
HEU3BECTHBIMU y4aluMucs TpeOOBaHUN U IPOCHO
135- | Cr1oco0 moacTaHOBKHU YUUTENS Pemenue cucrem ypaBHeHuid. MeTo b1
137. e 100YKIaTh OOYUYAIOIIUXCS COOMIOIATh | PELIEHUS CUCTEM JIMHENHBIX YPABHEHMH C
Ha ypOK€ MPUHIIUIBI yueOHOM JIBYMSI TIEPEMEHHBIMU METOJI CIIOKEHHSI, METO/T
JUCHUIUIMHBI U CaMOOpPTaHU3aIu IIOJICTAHOBKH.
138- | Cnoco6 ypaBHUBaHUS ® [IPUBJICKATb BHUMaHHE 00y4YarOIIUXCs
139. | koadduimeHToB K 00Cy’XJ1aeMOoi Ha ypOKe
140- | PaBHOCWJIBHOCTh YPaBHEHHI U nH(pOpMaIINY, aKTUBU3ALIUN [IpencraBneHue o0 paBHOCUIBHOCTH CUCTEM
141. | cucrem ypaBHEHHI MMO3HABATEILHON JIEATEIBHOCTH YpPaBHEHUU.
142- | PemieHue cUCTEM ABYX JIMHEWHBIX o0yJaromuxcs
143. | ypaBHEHUI ¢ IByMs ® TIOJIEPKUBATH B JETCKOM KOJJICKTHUBE

HEU3BECTHBIMHU

JIEIOBYIO, IPYKETI00HYI0 atMochepy




® AHAJIM3UPOBATH PCAJIBHOC COCTOAHUC
€1 B y‘Ie6HOM KJ1acce

144. | O xoiMYeCTBE PELICHUN CUCTEMBI ®  YIPaBIATh YUCOHBIMU IPyHIIAMU C KonnyecTBo penieHuit CucTeMbl JIMHEWHBIX
ABYX YPaBHEHMH IE€PBOM CTEIIEHH LENIBIO BOBIECUEHHUS 00yJaromuMucs B | ypaBHeHui. CrcTeMa TMHEHHBIX ypaBHEHUH ¢
C IByMs HCU3BCCTHBIMU nporecc o0y4eHus: ¥ BOCIIUTaHUS, napaMeTpOM.
145. | Cucremsbl ypaBHEHUI IIEPBOU MOTHUBHPYS UX y4eOHO-
CTENEHU C TPEMS HEU3BECTHBIMU [I03HABATEJIbHYIO I€ATEIBHOCTD
146- | Pemenne 3a1a4 py MOMOLIH e 100YKIaTh 00yJAONMIUXCS COOTIOAATh
147. | cucteMm ypaBHEHUN nepBO Ha YpOKe 00IIenpUHAThIE HOPMBI
CTEIICHH MOBE/ICHHUS, IPaBHJIa OOIICHUS CO
148- | Pemenue 3amay CTapUIMMH (YUYUTEISIMU) U
149. CBepCTHUKAMH (00yJarOIUMUCS )
150. | Pemenue cucrem ypaBHEHHUI ® HaXOJUThH LIEHHOCTHBIN acIeKT
TIEPBOM CTEIICHU y4eOHOro 3HaHUs U HHGOpMAIUH,
151. | O6o6maronuii ypok 1o reme o0ecne4nuTh ero NOHUMaHue 1
«JInHelHbIE ypaBHEHUS» IepeKuBaHue 00yUJarOUMUCS
152. | K/p Ne 6 «J/Iuneiinbie ¢ HHUIUUPOBATH OOYUYAIOIIUXCS K
YPABHEHHSI M MX CHCTEMbI» 00CYKJIEHUIO, BBICKa3bIBAHUIO CBOETO
153- | Jluneitnbie 110(haHTOBBI MHEHHS, BBIPAOOTKE CBOETO
154. | ypaBHeHus OTHOILEHHS 10 TOBOJY MOJy4aeMOn
155. | Merog I'aycca Ha YpOKE COLMAJIbHO 3HAYUMOM
156. | Pemienne ypaBHEHUIA. nHpopmanuu An-Xopesmu. Posxxcoenue 6ykeennoti
Hcropuyeckue cBeeHus ® [IpUBJEKaTb BHUMaHHE O0YYAIOIUXCS | CUMBOMUKU.
K IIECHHOCTHOMY aCIEKTY U3y4aeMbIX
Ha ypOK€ INOHATHH, TPUEMOB
OnucarejbHasa CTATHCTHKA, 4 4
157. | [IpencraBneHue JaHHBIX B BUE e [pUBJIEKaTh BHUMaHHWe oOyuaromuxcs | Tadbauanoe u rpaduueckoe IpeaCTaBlICHUE
TabIu1l, JUarpamm, rpadukoB K IIEHHOCTHOMY aCIIEKTy M3y4aeMbIX | JAHHBIX, CTOJIOYATBIE U KPYTOBBIE AUATrPaMMBI,
Ha ypOK€ IOHATUN, TPUEMOB U3BJIEYEHHE HY)KHOM MH(pOpMaLu.
® HAXOJUTH IIEHHOCTHBIA acCeKT JuarpaMMbl pacCenBaHMsI.
158. | CnyyaiiHast U3MEHYMBOCTD y4e0HOr0 3HAHUS U MHPOPMALIUH, Crny4aiiHast ”3BMEHYUBOCTh. VI3MEeHUNBOCTH
00ecneunTh ero NOHUMaHue U pu u3MepeHusx. Pemaromue npasuia.
IepeKNBaHUEC 06yqa}0mHMplc;{ 3aKOHOMepHOCTI/I B UIBMCHYMBBLIX BCJINYNHAX.
159. | Cratuctuueckue XxapakTepUCTUKU e noOyXaath oOyuaromumxcs codmonars | ONUcaTenbHble CTATUCTUYECKUE TTOKA3aTeNH:

Habopa JTaHHBIX: CpeTHEe

cpeHee apuMETHIECKOe, MeIHaHa,




apudmernueckoe, MearaHa, Ha ypOKe OOIENPUHATHIE HOPMBI HauOoJIbIlIee U HAaMEHbIIIEe 3HAUCHUS
HauOOJbIIIee U HANMCHBIIIEE MOBE/ICHHUS, TIPABHJIA OOIICHHUS CO grcioBoro Habopa. Otkiionenue. CirydyaiiHbie
3HAYEHMUs, pa3Max CTapUIMMH (YUUTEISIMH) U BbIOpOCHL. Mephl paccenBaHus: pa3max,
CBEpPCTHUKAMU (00yUaIOIIUMHKCS) JIUCTIEPCUS U CTAHIAPTHOE OTKJIOHEHUE.
e [IOJJIEPXKUBATH B JETCKOM KoutekTuse | CBOMCTBA cpeHEro apu()METHYECKOrO 1
NIEJIOBY10, IpYXKeNtoOHyI0 aTMochepy | JAUCIICPCHUH.
160. | IIpencraBinenne o BLIOOPOYHOM 1 e OOYX/IaTh 00YJaIOIIUXCS COOIIOIATh
HCCIIEI0OBaHUH Ha ypOKe MPUHIUIIBI y4eOHOU
JUCHUILIMHBI U CaMOOPTaHU3aIMU
® aHAJIM3UPOBATh PEATLHOE COCTOSTHUE
TSI B y4eOHOM KJiacce
O6o01mauiee NOBTOPeHNE Kypca ajaredpsl 7 kiaacca, 154
161- | IToBTOpenue. PannonanbHbie U 2 ® WHHIMHPOBATH 00YJAIONIMXCS K
162. | neHCTBUTENbHBIE YHCIIA 00CYKJIEHUIO, BBICKa3bIBAHUIO CBOETO
163- | IloBrOpeHnre. MHOro4ICHBI 2 MHEHUS, BBIpaOOTKE CBOETO
164. OTHOIICHHUS IO MOBOY MOTy4aeMOoi
165- | [ToBTOopenue. Anredpanueckue 2 HA YPOKE€ COUUAIBHO 3HAYUMOU
166. | npodu nHpopmaruu
167- | IloBropenue. Gopmyisl 2 ® AHAIM3UPOBATH PEAILHOE COCTOSHUE
168. | cokpam€HHOro YMHOXKEHHUSI JIeN B y4eOHOM Kitacce
169. | [ToaroroBka K KOHTPOJIBLHOU 1 e 1o0yXaaTh 00ydJaroIUXcsi COOM0IaTh
pabote 3a rox Ha ypOKe MPUHIUIBI yueOHOU
170. | KonTpoJsbHasi padoTa 3a ros 1 JUCLUIIIIMHBL U CAaMOOPTaHU3aIuU
171- | TexcroBbie 33724 3 ® HaxOJUTh LIEHHOCTHBIN acCleKT Pemenue TekCTOBBIX 3a7a4 apuPMEeTHIECKUM
173. y4e0HOro 3HaHus U HH(OpMaLuH, cnocobom. Mcnonp3oBanue Tabnul, cxem,
o0ecreunTh ero MOHUMAaHHUE U YepTexe, APYruxX CPeACTB MPEICTABICHUS
NepekMBaHre 00yUJarOIUMUCS JIAHHBIX MPHU pelieHnH 3a1auu. OCHOBHBIE
® TIOJACpPKUBATh B JETCKOM KOJJICKTHBE MCTOJbI pCHICHUA TCKCTOBBIX 3a1a4:
JIeNIOBYIO, IPYKeT00HYI0 atMocdepy | apupMeTHIECKuid, anrebpandecKkuii, mepedop
e TIpHBJIEKaTh BHMMAaHHE 00ydarolumxcs | BAPUAHTOB. [IepBIUYHBIC IPEACTABICHNUS O
K O6CY)KIIaeMOI‘;I Ha ypoKe APYyrux METodax pClICHUA 3a1a4q
MH(OPMAIMH, aKTHBU3AIHHI (reomeTpuyueckue U rpaduyecKue METObl)
174. HOBTOpCHI/IC. Crernens ¢ ISJIbIM 1 IIO3HABATECIILHOUN IEeSITCIBHOCTU
TMTOKa3aTCIEM 00yJarouxcst
175. | 3axiounTenbHBIN YPOK 1




e 100YXIaTh 00y4YarOIMUXCs COOIOIATh
Ha YPOKE NMPUHIUIIBI y4eOHOU
JOUCHUIIJIMHBI 1 CaMOOpI‘aHI/ISaHI/II/I

8 kuace
Ne Tema ypoka Kou-Bo | /lesiTeqIbHOCTH YUHTEIsSl C Y4€TOM padoueit Mpumeyanue
n/n 4acoB NPOrpamMMbl BOCIIUTAHUSA (conep:xanue)
IloBTOpEHue, 7 u
1. | OgHOUIEHB! 1 MHOTOWIEHBI 1 e [OJJIEPKUBATH B JETCKOM KOJUIEKTUBE
2. | ®opmynbl COKpAIIEHHOTO 1 NIENIOBYI0, IpYkKeltoOHyIo aTMochepy
YMHOXECHHS ® [IPUBJICKATh BHUMAaHHUE O0yUarOIINXCS
3. | IIpeobpazoBaHue BeIpaXXeHUI ¢ 1 K 00Cy»X/1aeMoii Ha ypoKe
MOMOIIBIO (hOpMYyIT nH(pOopMaLUY, aKTUBU3ALIUN
COKPAIEHHOI'O YMHOXKEHHUS II03HABATEJILHON JI€ATEIbHOCTH
4-5. | AnreGpanueckue qpoou 2 oOyJaromuxcs
6-7. | CucteMbl JINHEHHBIX ypaBHEHUI 2 e 100YX/1aTh O0YJArOIIUXCsl COOIOIATh
Ha YpOKE MPUHIUIBI yueOHOU
JUCHUIUIITMHBI U CaMOOPTaHU3aIuu
DyHkuuu ¥ rpaguku, 11 4
8-9. | Hucnosbie HEpaBEeHCTBA 2 ® WHHUIUMPOBATH OOYYAIOIINXCA K Uucnosbie HepaBeHCTBA. CBOMCTBA YHCITIOBBIX
00CYXICHUIO, BBICKa3bIBAHUIO CBOETro | HEpaBeHCTB. [IpoBepka cripaBeinBoOCTH
MHEHUS, BBIPaOOTKE CBOETO HEPaBEHCTB IPY 33a/IaHHBIX 3HAYEHUSIX
OTHOILIEHHUS 110 NTOBOAY MOIy4aeMOMi MIEPEMCHHBIX.
10. | KoopaunatHas ock. Mojyib 1 Ha ypOKe COIMAIIbHO 3HaYMMOMN [TpeoOpazoBaHue BhIpaKEHH, COIEPIKAITIX
yucia uHhopManuu 3HAK MOJYJISI.
11- | MHoOXecTBa YHCEN 2 ® HaXOJUThH IIEHHOCTHBIN acIeKT
12. y4eOHOro 3HaHUs U UH(OpMAIIHH,
13. | IloaroroBka K BXOAHOMU K/p 1 00€eCIIeunTh €ro MOHNMAaHNUE U
14. | BxogHasi KOHTpPoOJIbHAsA padoTa 1 nepexrBaHue 00yJarOIUMHUCS
15. | [ekapToBa cucrema KOOpAUHAT 1 ® TIOJEPKUBATH B JETCKOM KoJuiekTuBe | [IpsAMoyronpHas cucreMa KOOpAUHAT.

Ha IIJTOCKOCTH

JIEIOBYIO, IPYKET00HYI0 atMochepy

®opMupoOBaHUE MIPEACTABICHUHN O
METAIPEAMETHOM MOHATHH «KOOPIUHATHDY.




16- | IlonsTue pyHkuMU e [puBJIEKaTh BHUMaHue oOydaromuxcs | CrnocoOsl 3ananns QyHKIMNA: aHATUTUYECKHH,
17. K 00cyX/1aeMoil Ha ypoke rpaduueckuii, TabnuaHbiid. [Ipumeps
nH(pOpMAaIINY, aKTUBU3AIUN (YHKIIHHA, TOTy4aeMBbIX B MPOIECCE
M03HABATEIbHOMN JAESITETbHOCTH UCCJIEIOBaHMSI pa3JIMYHbIX [IPOLIECCOB U
o0yJaromuxcs penieHus 3a1a4. 3HaueHue QYHKIMHU B TOUKE.
18. | Ilonsarue rpaq)mca q)yHKLII/II/I ° r[o6y)1(ﬂa’r[, 06yqa}()n_{p1xc;1 coOIro1aTh Fpa(bmc 3aBUCHUMOCTH. Fpaq)m( CI)YHKI_[I/II/I.
Ha ypOK¢ NPHUHIIUIIBI yqe6Hof/'1 Tlosasnenue 2paqbu7<06 @yHKI/;uIZ.
JUCIUIUIMHBI U CAMOOPTaHU3AINN
® [pUBJIEKaTh BHUMaHHE 00Yy4aIOIIUXCS
K LIGHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha ypOK€ INOHATHH, TPUEMOB
DOyukuuu y =x, y=x%, y=1/x,11 4
19- | ®ynknus y = x u €€ rpaguk e [OJIEpPKUBATH B IeTCKOM KoJuiekTupe | CBOICTBA (yHKIMIL: 00IACT OIPECTCHUS,
20. JIENOBYI0, IPYKETIOOHYI0 aTMOchepy | MHOKECTBO 3HAYEHHH, YETHOCTL/HEYETHOCTD,
21- | Oyukuus y = x> e NpUBIEKATH BHUMAaHHE 00ydaroIMXcs | BO3PACTAHUE U YOBIBAHUE, IPOMEKYTKH
22. K 00Cy:K/1aeMoii Ha ypoke MOHOTOHHOCTH. MccnenoBanue QyHKIHUU 110
23. | I'paduk Gpynxmu y = x* nH(pOpMaIUK, aKTHBU3ALNH e€ rpauky.
24- | Oynkowms y = 1/x MO3HABATEJIbHOMN AESATEIbHOCTH
25. oOyJaromuxcs
26- | I'paduk ¢pynkiuu y = 1/x e 100YXIaTh 00y4YaOIMUXCs COOIOIATh
27. Ha ypOKe NMPUHIUIBI yueOHOU
28. | O6o06menue o Teme «OyHKIUH JUCHUIUIMHBI U CaMOOPTaHU3aIu1
u rpaduKn» ® HAaxOJUTh IICHHOCTHBINA aCTIeKT
29. | K/p Ne 1 «®@yHknum n y4eOHOro 3HaHUs U HH(pOpMaLnH,
rpapukm» o0ecnevnTh ero NOHUMaHue 1
NepeKuBaHne 00yJaroIUMUCS
KBaaparnbie kopHu, 15 4
30- | [TonsTHE KBAAPATHOTO KOPHS ¢ HHUIUUPOBATH OOYUAIOIIUXCS K
31. 00CYXJI€HUIO, BBICKa3bIBAHUIO CBOETO
32- | ApudMeTnyecKkuii KBapaTHBINA MHEHUS, BRIPAOOTKE CBOETO Apudmerndeckuii KBaapaTHBIN KOPECHb.
33. | KopeHb OTHOIICHHUS T10 ITOBOJIY ITOTy9IaeMOk JlomycTrMble 3HaYeHUS IEPEMEHHBIX B

BBIPpAXKCHUAX, COACPKAIIUX apI/I(l)MeTI/IIIeCKI/Ie
KBaJApPATHLIC KOPHH.




34- | CaoiicTBa apu(METUUECKUX

36. | KBagpaTHBIX KOPHEH

37- | [IpeoOpa3oBanue BhIpaKEHUH,

38. | coneprkammx KBaJIpaTHbIE KOPHU

39. | KBagparHblii KOpEHb U3
HaTYpaJIbHOTO Yncia

40. | [IpubnmxéHHOE BHIYMCIICHHE
KBaJPaTHBIX KOPHEH

41. | O0oO1eHue Mo TEME
«KBagpaTHbie KOpHU»

42. | K/p Ne 2 «kKBaipaTHbie KOpHID)

43- | MHo)ecTBa

44.

Ha YPOKE€ COIMAIBHO 3HAYUMOM
uHpOopMaIu

® HaxOJUTh LICHHOCTHBIN acIeKT
y4eOHOro 3HaHUS U HH(GOPMAIIHH,
00ecnevnTh ero NOHMMaHue 1
NepekuBaHre 00y4JaroIUMUCs

® [O/JIEPKUBATH B IETCKOM KOJUICKTHBE
TIENIOBYIO, IPYXKeMoOHyI0 aTMochepy

® [pUBJIEKaTh BHUMaHHE 00Yy4aIOIIUXCS
K 00cyX/1aeMoil Ha ypoke
nH(pOpMAIINY, aKTUBU3AIAN
M03HABATEIbHOMN JAEITETbHOCTH
o0ydJaronmxcst

e 1o0yXaaTh 00ydaroIuXxcsi COOM0IaTh
Ha ypOKe MPUHIUIIBI y4eOHOM
JUCIUIUIMHBI U CAMOOPTaHU3aINN

e [pUBJICKaTh BHUMaHHE 00Y4aAIOIINUXCS
K IIGHHOCTHOMY aCHEeKTy U3y4aeMbIX
Ha ypOK€ ITOHATHU, TPUEMOB

® AHATM3UPOBATh PEATLHOE COCTOSTHUE
7ien B yueOHOM Kiiacce

® TIPUBIEKATh BHUMaHHE 00yUYarOIIUXCSI
K 00CyXKJ1aeMOi Ha ypOKe
nH(pOpMaINY, aKTUBU3ALIUN
MO3HaBaTEIbHON NeITETbHOCTH
o0OyJaromuxcs

e 100YXIaTh 00y4YarOIMUXCs COOIOIATh
Ha ypOoKe OOILENPUHSATHIE HOPMBI
MOBEJICHHSI, IPpaBUia OOIIEHUS CO
CTapUIMMH (YUUTEISIMH) U
CBepCTHUKAMH (00yJarOIUMUCS )

[TpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX
KBaJpaTHbIC KOPHHU.

MHOKeCTBO, IJIEMEHT MHOKECTBA, nycmoe,
KOHeuHOoe, OeCKOHeUHOe MHOMCECMBO.
[TonmuOkecTBO. OTHOIIEHKE
MPUHAIISKHOCTH, BKIIIOUSHHSI, PABEHCTBA.
DJeMEeHThI MHOXECTBA, PACNO3HABAHUE
NOOMHONCECMS U INEMEHNO08 NOOMHONCECME
C UCnonb308anHuem Kpy208 Juiepa.
[Tepeceuenue u 00bETMHECHIE MHOXKECTB.
Pasnocmo mHoowcecms, dononnenue
MHOMcecmsa, Inmepnpemayus onepayuii Hao
MHOIHCECMBAMU C NOMOWBIO KpY2os Diliepa.
IIpumep u koHTprIpUMEp. MICTUHHOCTS 1
JIO’)KHOCTD BhICKa3bIBaHUs. CodicHble U
npocmule gvickasvlganus. Onepayuu Hao
8bICKA3bIBAHUAMU C UCNOb308AHUEM
JI02UYeCKUX CBA30K: U, UNU, He. Ycnoemubvie
BbICKA3bIBAHUSL (UMNIUKAYULL).

KBagpartnbie ypaBHeHus, 20 4




45. | KBagpartHblii TpEXuieH HHUIIMAPOBATH 00YUAIONIUXCS K KBanpatubiii TpéxwieH. KopHu kBagpaTHOTO
00CYXICHUIO, BBICKA3bIBAHUIO CBOETO | TPEXUIICHA.

46- | PaznosxeHne KBaJpaTHOTO MHEHUS, BBIpaOOTKE CBOETO Pa3nosxeHne Ha MHOXKUTEIN KBaJPaTHOTO

47. | Tp€xuieHa Ha MHOKHUTEIN OTHOLLEHUS 10 TOBOJY MOJy4aeMOn TpéxuiieHa. BelaesieHne oiaHoro KBajapara.
Ha YpOKE COLMAIIbHO 3HaYMMOMN PaznoxeHne Ha MHOKUTEIH CLIOCOOOM
uHpopManuu BbIJIEJICHUS IOJHOIO KBaJlpara.

48- | [loHsThe KBagpaTHOTO YpaBHEHUS HAaXOJUTb LICHHOCTHBIN aCIIeKT JIMCKpUMHMHAHT KBaJIpaTHOTO YPaBHEHHS.

49. y4eOHOTr0 3HaHUS ¥ UH(OpMAIIHH,

50- | HenonHoe kBafpaTHOE ypaBHEHUE o0ecneynTh ero NOHMMaHue 1

52. IepeKuBaHne 00yUJarOUMUCS

53- | Pemienue kBaapaTHOTO OIIEPKUBAThH B IETCKOM KOJUIeKTHBe | POpMyIla KOpHEH KBaJIPATHOIO ypaBHCHHU.

54. | ypaBHeHus 00LEro Buia JIETIOBYI0, IPYXKeMtoOHyI0 atMocdepy | KomdyecTBo AeHCTBUTENBHBIX KOPHEH

55- | Pemenue kBaapaTHOTO IPUBIICKATH BHUMAHHE KBaJpaTHOro ypaBHeHus. KBagparHoe

56. | ypaBHeHus 1o popmyiie oOyyJaroruxcs K 00Cyx1aemMon Ha ypaBHEHHUE ¢ TapameTpoM. Perienue
ypo[(e PIH(l)OpMaI_II/II/I, AKTHUBHU3allUU HpOCTGfILHPIX KBaJApaTHbIX ypaBHeHI/Iﬁ C
IIO3HABATEBHON ACATEIbHOCTU napamerpamu. [Ipocreimmue
00yJaromuxcs UppaltoHaIbHbIE YpaBHEHUS BUJIA!
no0yXaaTh 00yJaromuxcs CoOII0AaTh f( x) =q.

_ Ha ypOK€E NPUHIUIIBI yueOHOU
57. | llpueencnnoe KBajpaTHOE JUCLIUIUIMHBI U CAMOOPraHu3alnun
YPaBHCHHC MpUBJIEKaTh BHUMAaHNUE O0yUYaIOLUXCsI

K IIECHHOCTHOMY aCIEKTY U3y4aeMbIX
Ha ypOKe€ IMOHATHH, TPUEMOB

58- | Teopema Buera YIIPABIATH y4eOHBIMH I'PYIIIAMU C Teopema Buera. Teopema, oOpatHas Teopeme

59. 1IeJIbI0 BOBJIeYeHUs oOy4aromumucs B | Buera. I1. @epma. @. Buem, P [lexapm.

60- | [IpumeHeHHEe KBaIpaTHBIX npornecc o0y4yeHHs U BOCIIUTaHHUS,

61. | ypaBHEHMI K pEHICHHIO 3a/1a4 MOTHBHPYS UX y4yeOHO-

62. | O0oOEeHHE 11O TEME [I03HABATEJIbHYIO NEATEIbHOCTD Pemrenne kBagpaTHBIX YpaBHEHHI:

«KBanpatnbie ypaBHEHUS»

MOOYXIaTh OOYJArOIINXCS COOTIOATh
Ha ypOKe OOIIENPUHSATHIE HOPMBI
MOBEJICHHSI, IPaBUia OOIIEHUS CO
CTapUIMMH (YUUTEISIMH) U
CBepCTHUKAMH (00yJarOIIUMUCS )

rpaduUecKuil METOJ1 pelIeHus,
UCIO0JIb30BaHuE (OPMYIIbI JIJIsl HAXOKICHUS
KOpHEH, pa3o)keHre Ha MHOXKUTEINH, 10100p
KOpHEeH ¢ UCrojb30BaHuEM TeopeMbl Buerta.
VYpaBHEHMUSI, CBOAMMBIE K JIMHEWHBIM U
KBaJIPaTHbIM.




63.

K/p Ne 3 «kKBagpatHbie
YPABHEHH»

YCTaHaBJIMBAaTb JOBCPUTCIIBHOC
OTHOIICHHUE MEXAY YYUTCIIEM U

64. | Pemienue ypaBHEeHUM 00y4JarOIUMUCS, CIIOCOOCTBYIOIIHNX
MTO3UTUBHOMY BOCTIPUSITUIO
ydJaimuMucs TpeOoBaHUN U TPOCKO
YUUTEIS
PanuonanbHble ypaBHeHus, 22 4
65. | [lonsaTue paroOHAILHOTO ®  YIPaBIATH yUYEOHBIMU TPYIIIIAMU C
ypaBHECHUS L[EJIbI0 BOBJICYCHHS O0YYAIOIIMMHUCS B
66- | bukBagpaTHOE ypaBHEHHE rpoiiecc 00y4eHUs U BOCTIMTAHMUS, bukBagpaTHbie ypaBHEHUS.
67. MOTHBHPYS UX y4eOHO-
68- | Pacnanaromieecs: ypaBHeHUE MO3HABATEIBHYIO I TEILHOCTh Pemenrie HEKOTOPBIX TUIIOB ypaBHEHUH 3 u 4
69. e 100yX/IaTh 00YYaIOIMXCA COOMIOAATh | CTEIICHH.
70- | YpaBHeHuUE, OJIHA YACTh KOTOPOTO Ha ypOKe OOIENPUHATHIE HOPMBI Pemenue npoOHO-paiMOHATBHBIX YPABHEHHIA.
71. | anreOpanyeckas 1poOb, a Ipyras MOBEICHHSI, IPaBUiIa OOIIEHUS CO
- HyJIb CTapUINMH (YUUTEISIMH) U
72- | Pemenue panroHanbHbBIX CBEpCTHUKAMH (00YJarOIIUMHUCS ) Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUH.
74. | ypaBHEHHH ® YCTAaHABIIMBATH JOBEPUTEIBHOE
75- | Pemenue 3a1a4 npu noMomu OTHOIICHHUE MKy YIUTEIIEM H
76. | pallMOHAJILHBIX YpaBHEHUM 00y4aroIUMUCS, CIIOCOOCTBYIOIINX
77- | Peuienue panmoHaIbHbBIX MTO3UTUBHOMY BOCIIPHUSTHIO MeTo161 paBHOCUIIBHBIX MPeo0pa3oBaHuii,
78. | ypaBHEHUH IIpHU IIOMOIIM 3aMEHBI yJaluMucs TpeOboBaHUN U TPOCKO METO/1 3aMEHbI IEPEMEHHOU
HEH3BECTHOTO YUUTEIS
79- | YpaBHEeHUE-CIIEICTBUE e no0Oyxaate oOydaromuxcs codmonate | [Ipeacrasnenue 06 ypaBHEHUSAX-CIEICTBUSAX.
80. Ha ypOKe MPUHIUIBI yueOHOU [Ipocreiimue nppanmoHaIbHbIe YpaBHEHUS
JTMCHUTUTMHBI 1 CAMOOPTaHU3aInN BHA: m _ m m = aJf(x) V. g(x)
U UX pelleHue. Pemenue uppanroHanbHbIX
ypaBHEHUH BHUA m =g(x)-
81. | O0o06ImEeHne o TeEME ® TIPUBJICKATh BHUMAaHHUE O0yUYaIOIMIUXCS
«PanroHanbpHBIC YpaBHEHUS K IIECHHOCTHOMY aCIeKTy U3y4aeMbIX
82. | K/p Ne 4 «PanuonajbHbIe Ha ypOKe€ IMOHATHN, TPUEMOB
YPABHEHHSD)
83. | Pemenue ypaBHeHU




84. | Pa3noxeHue MHOrOWIEHOB Ha ® HaxOJUTh LICHHOCTHBIN acleKT
MHOKHUTEJIH y4eOHOro 3HaHUs U HHGOpMaIUH,

85. | Pa3noxkeHne MHOrO4JI€HOB Ha 00ecneunTh ero NOHMMaHue 1 Pelienne HEKOTOPBIX TUIOB ypaBHEHUM 3 U 4
MHOHUTENH U PEIICHUE nepekuBaHue 00y4JaroIUMUCs crenenu. Mcnonb3zoBanue TeopeMbl Buera
ypaBHEHUH ® [OANEPXKUBATH B IETCKOM KOJUIEKTHBE | JUIA YPaBHEHWI CTENICHU Bhlle 2. Mcmopust

JACIIOBYIO, ;{py)}(eﬂ}o6Hy}0 aTMoc(i)epy eonpoca o HAX0MHCOeHUU qupMle KOpHeﬁ

® [PUBJIICKATH BHUMAaHUE anzedpauieckux ypasHenul,
06yqa}omﬂxc;{ K 06CY)K,Z[3€MOI>1 Ha Hepaspeuumocmbs epa()ukaﬂax ypaeﬂeHuﬁ
ypOKe MH(pOpPMAIMH, AKTHBU3ALUH cmeneHnu, bonvuiel yemvipéx. H. Tapmanws,
O3HABaTEJIbHON NEITEILHOCTH ore. Kapoano, H. X. Abenv. D. Ianya

86. | KommiekcHbie yncna 00yJaromuxcs

® aHaJIM3UPOBATH PEALHOE COCTOSHUE

JieNl B yueOHOM KJiacce
JIuneiinasi gpynkums, 11 9

87- | IlpsimMast npoNOpIHOHATIEHOCTE ® [IpUBJIEKaTb BHUMaHHE 00yUarOIIUXCs

88. K IIGHHOCTHOMY aCHEeKTy U3y4aeMbIX

89- | I'paduk ynkuuu y = kx Ha YpOK€ MOHATUM, TPUEMOB YrnoBoii ko3¢ HULMEeHT TpAMOi.

91. ® HAXOJUTh IIEHHOCTHBIH aCIEKT

92- | Jluneiinasa GyHKIUSA U €€ rpadux y4eOHOTO 3HaHUs ¥ HH(OPMAIIHH, CoiicTBa, rpaduk. YriaoBoi KodQpPHUIreHTt

94, 00ecreunTh ero MOHUMaHHUE U npsiMmoit. Pacnonoxenue rpaduka JMHEHHOM

MepekMBaHne 00yUJarOITUMUCS (GYHKIINH B 3aBUCUMOCTH OT €€
® MOAAECPKUBATH B JETCKOM KOJUJIEKTUBE K02()(PUIEHTOB.
95. | PaBHOMepHOE ABUXKEHUE NIEIOBYIO0, IPYKET00HYI0 atMochepy
96. | Oynkuus y = x| u e€ rpadux ¢ [TpHBJICKaTh BHUMAHHC obyyatomuxcs ®ynxims y =|x|. E€ cBoiicTa u rpaduk.
K 00cyX/1aeMoiil Ha ypoke
97. | @ynxuusay = [x]uy = {x} MH(OPMAINK, aKTHBH3ALHH
MO3HABATEIbHOU EATETbHOCTH
o0ydJaronmxcst
KBagparnunas pynkuus, 16 4
98- | dynkuus y = ax’ (a > 0) ® YIOPaBIATH yUCOHBIMU TPYIIIAMU C

100.




101- | ®ynkuus y = ax? (a # 0)

102.

103- | I'padux pyukuun y = a (x — xo)* +

105. | yo

106- | Kagpatuunast pyHKIms 1 e€

108. | rpacduk

109- | [Toctpoenue rpadpuxkoB QPyHKUIUH,

110. | coaepkamuxX MOJTYJIN

111. | YpaBHeHue npsaMoii, ypaBHEHUE
OKPYXHOCTH

112. | O600menue mo teme «JInueiinas
U KBaJpaTuyHasi QyHKITHI

113. | K/p Ne S «/Iuneiinas n

KBaJpaTHYHasi PYHKIIUU»

L[EJIbI0 BOBJICYEHHS O0YYarOIIMMHUCS B
rpoiiecc 00y4eHHUs U BOCTIUTAHMUS,
MOTHUBHPYS UX y4eOHO-
MO3HABATEIBHYIO JIESTEIEHOCTh

o0y »XIaTh 0O0YJArOIINXCS COOTIOAATh
Ha ypOKe OOIENPUHATHIE HOPMBI
MOBEJICHHSI, TPaBUiIa OOIIEHUS CO
CTapmuMHu (YIUTEIISIMA) U
CBEPCTHUKAMHU (00yYaAIOIIUMHKCS)
yCTaHABIUBATh JOBEPUTEIHHOE
OTHOIICHHUE MKy YUUTEIIEM U
00y4aroImuMHCs, CIOCOOCTBYIOIIHX
MO3UTUBHOMY BOCTIPHUSITUIO
ydaluMucs TpeboBaHui 1 npoch0
YUUTEIS

o0y 1aTh 00yJaIOIUXCs COOTI0IATh
Ha ypOK€e NPUHIUIIBI yueOHOU
JUCIUIUIMHBI U CAMOOPTraHU3aluN
MPUBJICKATh BHUMaHHE 00yYarOIIUXCsI
K IEHHOCTHOMY aCIIeKTy U3y9aeMBbIX
Ha ypOK€ IOHATHH, TPUEMOB
HAXO/IUTh IIEHHOCTHBIN acIeKT
y4eOHOro 3HaHUs U HH(pOpMaLnH,
o0ecneynTh ero NOHMMaHue u
NepeKuBaHne 00y4JaroIUMUCs
MOJIIEP>)KUBATh B IETCKOM KOJUIEKTHBE
NIEIOBYIO0, IPYKET00HYI0 atMochepy
MIPUBJIEKAaTh BHUMaHHE 00yYaroIuXCs
K 00Cy»/1aeMoii Ha ypoke
nHpOpMAINY, aKTHBH3AIUN
M03HABATEIbHOMN JESATETLHOCTH
o0ydJaronmxcst

aHAJTM3UPOBATh pealbHOE COCTOSTHUE
JieNl B yueOHOM KJlacce

[IpeobpazoBanue rpaduKoB QyHKIIHN:
MapauIeIbHBIA IEPEHOC, CHMMETPHSI,
OTpaKEHHE.

Caoiictsa. [Tapabona. [Tocrpoenue rpagpuka
KBaApatuuHoi GyHKuuU. [Tonoxenune
rpaduka KBaApaTUYHON (QYHKIIUH B
3aBUCUMOCTH OT €€ KOd(hPHUIMEHTOB.
CaoiicTBa QyHKIIHI: 00JIaCTh ONpeaeIeHUS,
MHO>KECTBO 3HAUECHUH, HYJIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, YETHOCTE/HEUETHOCTD,
BO3pacTaHue U yObIBaHHE, TPOMEKYTKH
MOHOTOHHOCTH, HaHOOJIbIIIEE U HANMEHBIIIEe
3HaYeHHE, MePHUOIUIHOCTh. MccaenoBanue
dbyHKIMY 110 e€ rpaduKy.

HenpepbIBHOCTh PYHKIIMM U TOUKH pa3pbiBa
¢yukuii. Kycouno 3agaHHble QyHKIMH.

['paduueckas uHTEpHIpeTALUs TUHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMMU.
[TpencraBienue o rpapuueckoit
WHTEPIPETALMH POU3BOJIBHOIO YPABHEHUS C
JBYMsI IEPEMEHHBIMU: JTUHUU Ha TUIOCKOCTH.




JApobHo-1uneiinas pyHkums, 9 u

114- | O6parHast NpONOPLUUOHATBHOCTD 2 * 100YX/aTh 00y4aroUXCsl COOMIONATE | CpoiicTRa GyHKIIH 3= k . Tunep6ona.
115. Ha YpOKE MPUHIIHUIBI y9eOHOMH X
JUCLUIUIMHBL U CAMOOPraHu3aluu ITpencraBnenue 06 acuMOTOTAX.
® IIpUBJICKAaTb BHUMAaHHUC 06yqa}0]_[11/1xc;1 HpeIICTaBJIeHI/Ie O B3aMMHO O6paTHHX
K IIEHHOCTHOMY aclekTy u3ydaembix | QyHknusax. [IpeobpasoBanue rpadukoB
Ha ypOKe MOHATHH, IpuémMoB (byHKUIMA: TapaienbHbIi epeHoc,
® YCTaHABJIMBATh JJOBEPUTEIILHOE CHMMETDUsl, PACTSDKCHHUE/CXKATHE,
OTHOIICHUE MCKIY YUUTEIIEM U OTPAXKCHUC.
116- | @ynkyus y = k (k> 0) 2 00Y4arOIIIMUCS, CIIOCOOCTBYIOIUX
117. * MO3UTUBHOMY BOCIIPHSITHIO
118- OyHKIUA y = k (k#0) 2 yJaluMucs TpeOboBaHui U IPOCKO
119. * YUUTEIIS
120- | JIpoGHO-nMHeHHas QyHKIU 1 €€ 2 ® [OJJEP)KUBATH B JETCKOM KOJUICKTUBE
121. | rpaduxk TIENIOBYI0, IpYXKeltoOHyIo aTMochepy
122. | IToctpoenue rpadukos 1
Cucrembl pallioHAIbHBIX YPaBHeHMi, 10 4
123- | IlonsTHe cucTeMsl 2 ® YCTAaHABIIMBATH JOBEPUTEILHOE CucremMpl HEJTMHEWHBIX YPaBHEHUH.
124. | panMoHaNIbHBIX YPABHEHUI OTHOLLUEHUE MEXY YUUTEIIEM U
125- | Pemienue cucremM panoHaIbHbIX 3 00yJaroIMMHUCs, CTIOCOOCTBYIOIIUX
127. | ypaBHeHu# cnocodom MIO3UTUBHOMY BOCIIPUATHIO
MIOJACTAHOBKHU y4daluMucs TpeOOBaHUN U IPOCHO
128- | Pemenne cucreM panuoHAIBHBIX 3 YUHTEIA Mertoasl peleHns: CUCTEM HEJIMHENHBIX
130. | ypaBHEHUII IpyrUMH crioco0amMu e [OJJIEP)KUBATH B IETCKOM KOJUIEKTHBE | YPAaBHEHHMH. MeToJ IeNeHus, METO]] 3aMEHbI
JIETIOBYIO, IPYKEM00HYI0 atMoc(epy | mepeMeHHbIX. OTHOPOIHBIE CHCTEMBI.
131- | Pemenue 3aa4 npu noMomu 2 ® 100yXJaTh 00yUarOMuUXCs COOII0AATh
132. | cucrem panMOHaIbHBIX Ha YpOKe MPUHIHUIBI y4eOHOMH
ypaBHEHUH JUCIUIUIMHBI U CAMOOPraHU3alun
I'padmyecknii cnocod pelieHusi CHCTeM YpaBHeHuil, 14 u
133- | I'padpuaeckuii ciocob pemeHus 2 e  YCTaHABJIMBATHL JOBEPUTEILHOE MeTo/bl peleHus: CUCTEM JIMHEWHBIX
134. | cucteMsl IBYX ypaBHEHUH nepBoi OTHOIICHHUE MEX]ly YUUTEIIEM U YPaBHEHUH € ABYMs IEPEMEHHBIMU
CTEIEHU C ABYMSI HEM3BECTHBIMU 00y4aroIUMUCS, CTIOCOOCTBYIOIINX rpauvecKuil METOI.
135- | I'papuueckuii cnocod 2 MMO3UTUBHOMY BOCTIPUSITHIO
136. | uccieoBaHusl CUCTEMBI ABYX




ypaBHEHUH MEPBOM CTENIEHU C
ABYMsI HCU3BCCTHBIMU

yYamyMHucs TpeOoOBaHUHN U TTPOCHO
YUUTENS

137- | PemieHue cucteM ypaBHEHUN ® [OJACPKUBATH B JETCKOM KOJUICKTHUBE
138. | nepBoii U BTOpOH CTENEHU JIEIOBYIO0, IPYKET00HYI0 aTMochepy
rpapuIECcKuM CrIocoOoM e 100yK1aTh 00yJaroMuUXcs cOOII0AaTh
139- | [Tpumepsl pelieHust ypaBHEHUM Ha ypOKe MPUHIUIIBI y4eOHOU ['padmyeckuit MeTo pelieHus YpaBHCHUN.
140. | rpaduyeckum ciocodbom JUCLUILIMHBL U CaMOOPTaHU3aIU Hcnonp3oBanue cBOMCTB pyHKUIUN TpH
e 100yK1aTh 00y4arOmuXcs coOM0aTh | PCIICHUN YPABHCHHUH.
141. | O6006menne no Teme «CUCTEMBI Ha YpOKEe IMPUHIIMIIB YIeOHO
palMOHAIBHBIX YPABHEHHIN JUCHUIUITMHBI 1 CAaMOOPTaHU3alu1
142. | K/p Ne 6 «Cucrempl ® [IPUBJICKATh BHUMAHUE O0yUarOIINXCS
PalluOHAJbHBIX ypaBHeHHffl» K IICHHOCTHOMY aCIIE€KTY M3y4aeMbIX
143- | Pemienue ypaBHEHH B LENbIX Ha YPOKE MOHATHH, TPUEMOB Pewienue ypaBHeHUH B LEIbIX YUCIIAX.
144. | gncnax ®  aHAIM3UPOBATh PEANBHOE COCTOSHUE
145- | Pentenue ypaBHCHI/Iﬁ eI B y‘le6HOM KJj1acce
146.
Cayuaiinble cOOBITHSI H BEPOATHOCTD, 14 4
147. | IloHATHE O Cily4allHOM OIIBITE U e 100YyXaTh oOyuaromuxcs codmoaars | Cirydalinble ONBITEI (3KCIEPUMEHTEI),
CIIy4altHOM COOBITHH Ha ypOKe MPUHIUIIBI yueOHOU AJIEMEHTAPHBIE CITyYallHbIC COOBITHS
JMICIUTUTAHBI ¥ CAMOOPTaHH3AINN (ucxozpl). CoObITHS B CiTyyaitHBIX
® JIpUBJICKAaTb BHUMaHUEC 06y‘IaIOH.II/IXC5I OKCIICPUMCHTAaX U 6J‘IaFOHpI/I${TCTByIOHII/Ie
K I_[eHHOCTHOMy acneKTy I/I3y‘laeMHX BHeMeHTapHBIC C06LITI/I$I. BePOHTHOCTI/I
Ha ypOKE MOHSATHI, TPHEMOB CITy4aiHBIX COOBITHH.
148- 3HeMeHTapHLIe COOBITHS ® YCTaHABJIUBATh TOBEPUTEIILHOE BepOHTHOCTI/I QJICMCHTApPHBIX COOBITHH.
149. OTHOILIIEHUE MEXIY YUUTEIIEM U OMBITH C PaBHOBO3MOXHBIMHA
06y‘~IaIOIIII/IMI/IC$I, CHOCO6CTBYIOHII/IX 3JICMCHTAPHBIMU COOBITHUSIMH.
150- HpaBI/IJ'IO CJIOKCHUA MO3UTUBHOMY BOCIIPUSTHIO HpaBI/IJ'IO CJIOKCHUA BepOHTHOCTefI.
151. yJaIuMucs TpeOoBaHUM U MPOCHO Cnyyaitasliit BeiOOp. [IpencraBnenue
YUUTENs COOBITHH C TOMOIIBIO TUarpamMm Jujepa.
152- | BeposiTHOCTH POTHUBOMOJIOKHBIX e  TOINEPXKHBATh B JICTCKOM KOJUIGKTHBE | |IPOTHBOIONOKHbBIE COOBITHS, O0bEAMHEHHE
153. | coObITHI JIEJIOBYIO, pr)Ke_]'Ho6HyIO aTMOC(bepy N IICPECCUCHUC COOBITHH.
154. | He3aBucuMble COOBITHS HezaBucumebie coobiTus. [locnenoBaTensHble

HE3aBUCHUMBIC UCIIBITAHHS.




155- | YMHOXeHHUE BEpOATHOCTEN 2 e 100yKaaTh oOyuaromuxcs cobmoars | [Ipencrasnenne sKkcriepuMenTa B BUIE
156. Ha ypOKe NMPUHIUIIBI yueOHOU JIEpEBa, YMHOKEHHUE BEPOSITHOCTEH.
JUCHUTUITUHBI U CAaMOOPTaHU3aIT VcnipITanus 0 nepBoro ycnexa.
157. | YcnoBHas BeposiTHOCTh. Dopmyna 1 e 00YXIaTh 00YYarOIUXCs COOM0AaTL | Y CJIOBHAs BEPOSITHOCTL. DPOPMYIIa IMOJHOM
HOJTHOM BCPOSATHOCTH Ha ypoKe O6H_Iel'IpI/IH5[TI>Ie HOPMBI BCPOATHOCTH.
158. | Knnaccuueckoe onpeneneHue 1 MOBE/ICHHUS, TIPABHJIA OOIICHUS CO Kitaccuueckue BEpOsSTHOCTHBIE OIBITHI €
BEPOSITHOCTH CTapUIMMH (YUUTEISIMH) U MCIIOJIb30BaHUEM MOHET, KyOUKOB. Mcmoxu
159- | BerunciieHre BEpOSTHOCTH 2 CBEpCTHHUKaMHM (00y4JaroIuMucs) meopuu 6eposSMHOCMeEl. CmMpaxogoe 0elo,
160. ® HMHHUIMUPOBATH o6yqa}o]_up1xc;{ K asapniHsvle ucpbl. 11 cDepma u b. Iackane.
00CYKJIEHHIO, BhICKa3biBaHUIO cBoero | #1. Bepuynnu. A. H. Konrmozopos.
MHEHUS, BBIpaOOTKE CBOETO
OTHOLLEHHUS 110 TOBOAY MOJy4aeMOu
HA YPOKE€ COLUUAIBHO 3HAYUMOU
nHpopmauu
O6o0maruiee NOBTOPeHNe Kypca ajaredopsl 8 kiaacca, 154
161. | IIoBrOpenue. ®yHKIMHU U UX 1 e OOYX/IaTh 00YJaOIINXCS COOIIOIATh
rpaduKku Ha ypOKe MPUHIUIIBI yueOHOU
162- | IloBTopenue. KBagpaTHbie KOpHU 2 JTHACUUATUIMHBI 1 CAMOOPTaHU3aLNU
163. ® [pUBJIEKATh BHUMaHHE 00YJaAIOIIUXCS
164- | I[loBTopenue. KBanpaTHbie u 2 K LICHHOCTHOMY aCIEKTy U3y4aeMbIX
165. | panroHaIbHbIE YPABHEHUS Ha ypOKe€ ITOHATHU, TPUEMOB
166- | IToBTOpenue. Cuctemsl 2 e  YCTaHABJIMBATH JOBEPUTEIHLHOE
167. | panMoHaIBHbBIX YPaBHEHUI OTHOLLIEHUE MEXY YUUTEIIEM U
168. | [loaroroBka K KOHTPOJIBHON 1 00yJaronmMucs, CroCoOCTBYIOIINUX
pabote 3a roa MMO3UTUBHOMY BOCIPHUSITHIO
169. | KonTpouabHas pabora 3a roj 1 yJaIuMucs TpeOoBaHUM U MPOCHO
170. | Pemenue ypaBHeHHH 1 YUHTEISA
171. | Pemienue cucrem ypaBHEHHI 1 ® TMOAAECPKUBATH B JETCKOM KOJJIEKTUBE
172- | TexcroBele 3a/1a4u 3 IEJI0BYIO, IpYKEN00HYI0 atMochepy | Pemienune 3a1a4 Ha IBHKEHHE, paboTy,
174. ® aHaJIM3UPOBATH PEALHOE COCTOSHUE | MOKYIKH. AHAJIW3 BO3MOXKHBIX CUTyal[ui

JieNl B yueOHOM KJiacce
HAXO/UTh IIEHHOCTHBIN acIeKT
y4eOHOro 3HaHUs U HH(pOpMaLnH,

B3aMIMHOT'O PACIIONIOKEHHSI 0OBEKTOB MIPH UX
JIBDKEHUH, COOTHOIICHHS 00HEMOB
BBHITIOJTHSAEMBIX padOT MPH COBMECTHON
pabore.




175. | 3aKyIFOUHMTENBHBINA YPOK 1 o0ecIeunTh ero MOHUMaHHUE U
IepeKMBaHne 00yUJarOUMUCS
9 kJaacce
Ne Tema ypoka Koa-Bo | /lesiTeqIbHOCTH YUHTEJIsl C Y4€TOM padoyeit dueKkTpoHHbIe (LM POBbLIE)
n/n 4acoB NMporpaMmbI BOCIIUTAHUSA o0pa3oBaTejibHbIE PeCypPChl
IloBTOpeHue, 8 u
1-2. | ®yHKIMK U UX TPAQUKH 2 ® [PHBJIEKATh BHUMAHUE 00YJAOIIHXCS
3-4. | KBagparusie ypaBHEHUS 2 K 00cyk/1aeMoil Ha ypoke
5-6. | PaunonanbHble ypaBHEHUS 2 nHpOpMAaINY, AKTUBH3ALUN bubnuoreka [JOK
7-8. | Cuctembl palimoOHaIbHbBIX 2 [IO3HAaBATEIbHON NEITEIbHOCTH https://m.edsoo.ru/7{417af8
ypaBHEHUU o0y4Jaronmxcs
e 1o0yX/aaTh 00y4JaroIUXCcsi COOM0IaTh
Ha YpOK€e NPUHIUIBI yueOHOU
JUCIUIUIMHBI U CAMOOPTraHU3alluu
JInHeiiHbIe HEPABEHCTBA C OTHUM HEH3BECTHBIM, 18 u
9- | HepaBeHcTBa nepBoil CTENEHU C 2 e  YCTAaHABJIMBATH JOBEPUTEIBHOE bubnmnoreka [JOK
10. | 0IHMM HEH3BECTHBIM OTHOILIEHHUE MEKIY YYUTEIEM U https://m.edsoo.ru/7f42¢692
11- | [Ipumenenue rpaguKoB K 2 00yJaroIMMHUCs, CIOCOOCTBYIOIIUX
12. | pemieHuIo HEPABEHCTB MTEPBOM MMO3UTUBHOMY BOCTIPUSITHIO
CTETEeHH C OJTHUM HEH3BECTHBIM yYaIuMuUcs TpeOOBaHUN U TIPOCKHO
13. | [loaroroBka K BXOAHOM K/p 1 YUHTEIA
14. | BxogHasi KOHTpPOJIbHAsA padoTa 1 ® [pUBJIEKaTh BHUMaHHE 00Yy4aIOIINUXCS
15- | JIuHeliHble HEPABEHCTBA C OJTHUM 2 K 00Cy’XKJ1aeMOi Ha ypOKe bubmorexa [JOK
16. | HEM3BECTHBIM nH(pOpMaIINY, aKTUBU3ALIUN https://m.edsoo.ru/7f42¢c840
17- | CucTtembl IMHENHBIX HEPABEHCTB 4 ITO3HABATEIbHON E€ATEIBHOCTH bubmuoreka [JOK
20. | C OTHUM HEU3BECTHBIM o0yJaromuxcs https://m.edsoo.ru/7f42¢b88
21- | HepaBeHcTBa, conepxaiine 2 e 100YXIaTh 00y4YaIOIMUXCs COOTIOIATh
22. | HEU3BECTHOE MOJI 3HAKOM MOIYJISI Ha ypOK€ MPUHIIHIBI y4eOHOM
23- | Pemenue 3agau 2 JUCLMUIUITMHBI U CAMOOPTraHU3aluu

24.



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

25- | Pemenue 3a1a4 U3 BApuaHTOB 2 e [OJJIEPKUBATH B IETCKOM KOJUIEKTHBE
26. | OI'D JIEIOBYIO0, IPYKET00HYI0 atMochepy
® HAXOJAUTh LIEHHOCTHBIN acIeKT
y4eOHOTr0 3HaHUs U UH(OpMAIIHH,
o0ecnevnTh ero NOHUMaHue U
IepeKMBaHue 00yUJarOUMUCS
e 100yX/IaTh 00y4YarOIUXCs COOII0IATh
Ha ypOKe OOIENPUHATHIE HOPMBI
MOBEJICHHSI, IPaBUiIa OOIIEHUS CO
CTapmuMHu (YIUTEIISIMA) U
CBEPCTHUKAMH (00yUaIOIIUMHKCS)
® CTPOUTH BOCIHUTATEIHHYIO
JESITENIbHOCTD C YUETOM KYJIbTYPHBIX
pa3uYmii JeTel, MoJI0OBO3PACTHBIX U
WHJUBUAYAIBHBIX 0COOCHHOCTEH
HepaBeHcTBa BTOPOIi CTeNeHU ¢ OTHUM HEU3BECTHBIM, 20 4
27- | IlonsTre HEPABEHCTBA BTOPOM 2 e  YCTaHABJIMBATH JOBEPUTEIILHOE bubnuorexa [IOK
28. | CTEIEHHU C OJHUM HEU3BECTHBIM OTHOIIIEHUE MEXIY YUUTEIIEM U https://m.edsoo.ru/7f43ad5a
29- | HepaBeHcTBa BTOpPOIl CTENIEHH C 3 00y4aroIuMHCs, CHOCOOCTBYIOLINX bubnnoreka [JOK
31. | DOJOKUTEIBHBIM MO3UTUBHOMY BOCIPUSTHIO https://m.edsoo.ru/7f43af08
JTUCKPUMUHAHTOM ydalumucs TpeboBaHuil 1 mpocho
32- | HepaBeHcTBa BTOPOM CTEIIEHHU C 3 YUUTEIS
34. | TMCKPUMHHAHTOM, PaBHBIM HYJIIO ® TMpUBJICKATh BHUMaHHE 00YJaIOIIUXCS
35- | HepaBeHcTBa BTOPOM CTEIIEHHU C 3 K 00Ccy»k/1aeMoii Ha ypoke
37. | oTpULATENBHBIM nH(popManny, akTUBU3ALUN
JTUCKPUMHUHAHTOM MI03HABATENbHOMN JESATETLHOCTH
38- | HepaBenctsa, cBOASIIMECS K 3 o0ydJaronmxcs
40. | HepaBEHCTBAM BTOPOU CTENEHU e 1o0yXaaTh 00ydJaroIuXxcsi COOM0IaTh
41- | Pelerue HepapeHcTs 3 Ha YPOKE NIPHHIUIIBL Y4COHOM but6mmoreka [1OK https:/m.edsoo.ru/7f43af08
43. JTUCITUTITUHBI U CaMOOPTaHU3AII
44. | O6006maromuil ypoK 1o Teme 1 ® TOJIEP)KUBATH B JIETCKOM KOJUIEKTHBE

«JIMHENHbIE HEpAaBEHCTBA U
HEpPABEHCTBA BTOPOW CTETIEHU C
OJHUM HEU3BECTHBIM)

TIENIOBYI0, IPYXKeNtoOHyI0 aTMochepy



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

45.

K/p Ne 1 «/Inneiinbie
HEPABEHCTBA M HEPABEHCTBA
BTOPOii CTeNeHU ¢ OJHUM
HEHN3BECTHBIM)

® HAXOJUTh IIEHHOCTHBIN acTIeKT
y4eOHOro 3HaHUs U HHGOPMAIIHH,
00ecneunTh ero NOHMMaHue 1
nepeXMBaHUE 00YJIarOIIUMHCS

46. | Perienne HEpaBCHCTB e 00YKIaTh 00YYarOIIUXCs COOII0IATh
Ha YpOKe 00IIenpUHAThIE HOPMBI
MOBEJICHMsI, IPaBUiIa OOIIEHUS CO
CTapUIMMH (YUYUTEISIMU) U
CBEPCTHUKAMH (00yUJaIOIIUMHKCS )
® AHATU3UPOBATH PEATLHOE COCTOSHUE
TSNl B y4eOHOM KJiacce
PanuonanbHble HepaBeHCTBa, 20 4
47- | Meton nuHTEpBAIOB ® yCTaHABJIMBATh JOBCPUTCIBHOC
49. OTHOIIEHUE MEXIY YUUTEIIEM U
50- | Pemenue panuoHanbHbBIX 00y4aroIuMHCs, CHOCOOCTBYIOLINX bubmunoreka LIOK https://m.edsoo.ru/7f43b098
52. | HepaBEHCTB IIO3UTUBHOMY BOCIPUATUIO
53- | CucreMsl paliioHaIbHBIX yJaluMucs TpeOboBaHui U IPOCkO
55. | HepaBeHCTB YUUTEINS
56- | Hectporue HepaBeHcTBa ® [IpUBJIEKaTh BHUMaHHE 00yYarOIIUXCs
58. K 00Cy»/1aeMoii Ha ypoke
59- | 3ameHa  HEU3BECTHOIO npu nH(popManny, akTUBU3ALIUN
60. | penieHUM HEPABEHCTB MI03HABATEIbHOMN JESATETLHOCTH
61. | JloxazaTrenbCTBO YUCIOBBIX oOydJaronmxcs
HepaBeHCTB (JlomonHeHus K riase e 100yX/aaTh 00yJaromuxcs cooI01aTh
1) Ha YpOKe MPUHIMIBI y4eOHOMH
62. | IIpousBoaHbIEC TUHENHON U JUCIUIUITMHBI 1 CAaMOOPTaHU3alu1
KBaJPaTUIHON (DYHKITHIA ® [OJIEP>KUBATh B JIETCKOM KOJUIEKTHBE
([Jomonnenus k rinase 1) JIeTIOBYIO, IPYKET0OHYI0 aTMOCchepy
63- | Pemenue 3amau ® HAXOAUTh [IEHHOCTHBIN aCTeKT bubmuoreka I{OK https://m.edsoo.ru/7f43b098
64. y4eOHOro 3HaHUs U UH(OpMaLUH,
65. | O6obmaroMii ypok 1Mo TeMe o0ecIeunTh ero MOHUMaHHUE H
«PanmoHanpHBIC HEPABEHCTBAY MepeXUBaHNE 00yIaFOTIIUMHUCS
66. | K/p Ne 2 «PanunonanbHble

HEPaBEHCTBA



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098

MoOYXIaTh OOYJArOIINXCSI COOMIOAATh
Ha YPOKE NMPUHIUIIBI y4eOHOU
JTUCIUIUIMHBI U CAMOOPTaHU3AINN
o0y XIaTh O0YJArOIINXCSI COOMIOIATh
Ha YPOKE OOIIEIPUHATHIC HOPMBI
MOBEJICHHSI, IPaBUiIa OOIIEHUS CO
CTapmuMHu (YIUTEIISIMA) U
CBEPCTHUKAMH (00yYaIOIIUMHKCS)
aHAJIM3UPOBATH PEaTbHOE COCTOSIHHE
JieNn B y4eOHOM Kitacce

CTPOUTH BOCIIUTATEIIBHYIO
JESATEILHOCTh C YUETOM KYJIbTYPHBIX
pa3auyuuii JCTEH, 0JOBO3PACTHBIX
WHIMBUAYATBHBIX 0COOCHHOCTEH

Kopenb crenenu n, 20 u

67- | CoiicTBa u rpaguk HyHKIUU

68. | y=x"x>0

69- | CpoiicTBa u rpaguku QyHKIUI

70. y = me uy = x2m+1

71. | IloHsATHE KOpHS CTENEHH N

72- | Kopau 4€THON 1 HEYETHON

73. | creneHn

74- | ApudmeTndyeckuii KOpeHb

75. | creneHu n

76- | CBolicTBa KOpHEW CTETICHU 71

77.

78. | dynxmma y = Vx (x = 0)

79. | Kopensb crenenu n u3
HATYpaJILHOTO YKCiIa

80- | UppauunoHaiibHbIe YpaBHEHUS

81.

82. | O6obmaroMii ypok mo reme
«KopeHb crenenu n»

83. | K/p Ne 3 «Kopens cTenenu n»

yCTaHABIUBATh JOBEPUTEIHHOE
OTHOIICHHUE MKy YUUTETIEM U
00y4aroImuMHCs, CIOCOOCTBYIOIIHX
MO3UTUBHOMY BOCTIPHUSITUIO
y4daluMucs TpeOOBaHUN U IPOCHO
YUUTEIS

MPHUBJIEKATh BHUMaHHE 00yYarOIIUXCsI
K 00CyXKJ1aeMO# Ha ypOKe
nH(pOpMaINY, aKTUBU3ALIUN
MO3HaBaTEIbHON NeITETbHOCTH
o0yJaromuxcs

MoOYXIaTh O0YJAIOIINXCS COOMIOIATh
Ha ypOKEe MPUHITUTIBI y4eOHOU
JUCIUIUIMHBI U CAMOOPTaHU3AINN
MOJIICP)KUBATH B IETCKOM KOJUICKTHBE
JIEIOBYIO, IPYKET00HYI0 atMochepy
HaXOJUTh [ICHHOCTHBIN acTIeKT
yueOHOro 3HaHUsI U HHPOPMAITUH,

bu6mmoreka LIOK https://m.edsoo.ru/7f42d452

bu6mmoteka IIOK https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862

84. | Ilonsarue crenenu ¢ 1 00ecIeunTh €ro MOHUMaHuE U CremneHb ¢ palliOHAIBHBIM ITOKa3aTEeJIEM.

palMOHATIBHBIM ITOKa3aTeleM NepeXUBaHuEe 00YJarOIIUMHUCS [TpeoOpa3oBanue BBIpaKEHUHN, COACPIKAIINX
([JomonHenwus K riase 2) e 100YXJaTh 00Yy4aIOIUXCs COOII0IATh | CTENEHb C PAIlMOHAIBHBIM IIOKa3aTENIEM.

85- | CroiicTBa crernenu ¢ 2 Ha YpOKE€ OOIICTIPUHSATHIC HOPMBI

86. | paunOHAIBHBIM MTOKA3aTeIEeM MOBEJICHHSI, IPaBUiIa OOIIEHUS CO
([omonnenus k riase 2) CTapUIMMH (YUUTEISIMH) U

CBEPCTHUKAMH (00YyYaIOIIUMHKCS)

® CTPOUTH BOCIHUTATEIHHYIO
JEeSITENIbHOCTD C YUETOM KYJIbTYPHBIX
pasnuuuii JeTel, I0J0BO3PACTHBIX U
WHIUBUAYAIBHBIX OCOOEHHOCTEH

¢ HMHUIUUPOBATH OOYYAIOIINXCS K
00CYKJIEHUIO, BBICKa3bIBAHUIO CBOETO
MHEHUS, BEIPAOOTKE CBOETO
OTHOIIEHUS I10 MTOBOJY MOJIy4aeMOH
Ha YpOKE COIMAIbHO 3HAYNMOMN
uH(pOpMaIN

YucaoBble NOCJAEI0BATEILHOCTH U HX CBOﬁCTBa, apmbMeaneCKaﬂ U reoOMETpUICCKasl MMporpeccum, 254

87- | IlonsaTHe uncnoBoit 2 ® YCTaHaBIIMBATh IOBEPUTEIHHOE bubnmoreka [{OK https://m.edsoo.ru/7f43e6¢6
88. | mocienoBarenbHOCTH OTHOIIICHUE MEXy YIUTEIIEM U
89- | CBoliCTBa YHCIOBBIX 2 00y4aroIUMUCS, CIIOCOOCTBYIOIINX
90. | mocienoBaTeIbHOCTEN ITO3UTUBHOMY BOCIIPHUATHIO
91- | IlonsTue apudmeTndyecKoit 3 ydalmucs TpeboBaHuil 1 mpocho bubnuoteka [{OK https://m.edsoo.ru/7f43ed7e
93. | nporpeccun YUUTENSA
94- | Cymma NepBBIX 7 YJICHOB 4 e TpuBJIcKaTh BHUMaHue oOy4aromuxcs | bubmmuoreka LIOK https:/m.edsoo.ru/7f43f58a
97. | apudmMeTndecKkoi mporpeccuu K 00cyX/1aeMoil Ha ypoke
98. | OGoOmarmui ypoK 1mo Teme 1 nH(pOpMauu, aKTUBU3AIUH

«ApupmMerndeckasi mpOrpeccus» M03HABATEIHHON JAEITETbHOCTH
99. | K/p Ne 4 «<Apudpmernueckas 1 oOyuaromuxcst

NMPOrpeccusn e 1o0yX/aaTh 00yUJarOIIUXCs COOM0IATh
100- | ITonsATHE reOMeTpUUECKON 3 Ha ypOKe MPUHITUIIBI y4eOHOM bubmuoteka [{OK https://m.edsoo.ru/7f43f3b4
102. | nporpeccun JUCHUIUITMHBI 1 CAaMOOPTaHU3 AT
103- | CymMMa mepBbIX 71 YWICHOB 3 ® MOAJIEpKUBAThH B AeTckoM KojutektuBe | bubnnorexa L{OK https://m.edsoo.ru/7f43f8a0

105. | reoMeTpHYECKOI TPOrPeCcCun JIETIOBYI0, IPYKEIM0O0HYI0 atMochepy



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f8a0

106- | beckoneuHo yoObIBaroIIas ® HAXOJUTH IICHHOCTHBINA acCeKT
107. | reomeTpuueckasi IpOrpeccus y4eOHOro 3HaHUs U HHGOPMAIIHH,
108- | Merox MmaremMaTn4ecKou 00ecneunTh ero NOHMMaHue 1
109. | unnykuuu ([lomnoaHeHus K riase NepekuBaHue 00YJarOITUMUCS
3) ® CTPOUTH BOCIIUTATEIHHYIO
110. | O606maromuii ypok mo Teme NESTENIBHOCTD C YUETOM KYJIbTYPHBIX
«["eoMeTpuueckas mporpeccus» pasnuuuii JeTeil, H0JI0BO3PACTHBIX U
111. | K/p Ne § «I'eomeTpuueckast WH/IMBUYAIbHBIX OCOOCHHOCTEH
nporpeccusny ®  YIOPaBIATH yYEOHBIMU TPYIIIIAMU C
L[EJIbI0 BOBJICYCHHS O0YYAIOIIMMHUCS B
rpoiiecc 00y4eHUs ¥ BOCTIMTaHHUS,
MOTHBHPYS UX y4eOHO-
[I03HABATENIbHYIO JESITEIbHOCTD
® aHaJIM3UPOBATH PEATLHOE COCTOSHUE
Jiell B yueOHOM KJiacce
HpubanxkéHHbIe BBIYMCIEHNS, S 4
112. | AGconoTHas OrPEIIHOCTh e [IpUBJIEKaTh BHUMaHHE O0YUYarOIINXCS
npUOIKEHUS K 00cyk/1aeMoil Ha ypoke
113. | OTHOCHUTENBHAS IOTPEIIHOCTD nH(pOpMalLIUY, aKTUBU3ALUU
npUOIIMHKESHUS MI03HABATENbHOMN JESATETLHOCTH
114. | [TpuGnuxeHus cyMMbl U oOyuaromuxcst
pa3HOCTH e 100yX/aaTh 00yJaromuxcs cooI01aTh
115. | [IpuGnuxkeHune Npou3BeACHUS U Ha ypOKe MPUHIUIIBI yueOHOU
YaCTHOTO JMICIUTUTAHBI ¥ CAMOOPTaHH3AINN
116. | ITIpuGmmxEHHBIE BHIYUCTICHUS U ® TIOAJCPKUBATH B JETCKOM KOJUIEKTHUBE
KaJIbKYJISITOP JIeTIOBYIO, JIPYXKET0OHYI0 aTMOCchepy
HTorosoe nosropenue kypca 9 kiacca, 32 u
117- | IToBropenue. HepaBeHnctBa ® TMOAAECPKUBATH B JETCKOM KOJJIEKTUBE
119. TIENIOBYI0, IPYXKeMoOHyI0 aTMochepy
120- | [ToBTOpeHue. Pemenue ®  HaxXOIUTh IICHHOCTHBIH aCIIeKT bu6mmoreka LIOK https://m.edsoo.ru/7f42¢692
122. | HEpaBEHCTB y4eOHOro 3HaHUs U HH(pOpMaLUH,
123- | [ToBTOpenue. CTeneHp yucia bubnmoreka [{OK https://m.edsoo.ru/7f4354a4

124.



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f4354a4

125- | TloBTOopenue. Apupmernyeckas o0ecreunTh ero MOHUMaHHUE U
127. | nporpeccus nepekuBaHue 00yJaroIUMUCS
128- | IToBTOpenue. ['eomeTpuueckas o0y aath o0ydaromuxcs coomoaark | bubdnaunoreka LIOK https:/m.edsoo.ru/7f43f72¢
130. | nporpeccus Ha YpOKE€ OOIICTIPUHSATHIC HOPMBI
131- | [loBTOpenue. Pemienue 3amau ¢ MTOBE/ICHHUS, TIPABHJIA OOIICHUS CO
133. | ucnonab30BaHKEM CTapUIMMH (YUUTEISIMH) U
apudMeTHIECKOU 1 CBEpCTHUKAMHU (0OYJarOIIUMUCS )
F€OMETPUUECKON IPOTrPECCUi CTPOUTH BOCIIUTATEIbHYIO
134- | IloBropenune. Haxoxnenue JEATEIBbHOCTh C YYETOM KYJIbTYPHBIX bubnnoreka LIOK https:/m.edsoo.ru/7f43f0c6
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