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|. HosicHUTEIbLHAA 3aIHCKA

Pabouass mporpamma ydeOHOTO Kypca «Anredpa» s OOy4aromUXCs C 3aIep>KKOU
MICUXHUYECKOTO Pa3BUTHsI Tsl 7-9 KilaccoB pa3paboTaHa Ha OCHOBE:

. denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
®eaepannny (C IBMEHEHUSIMU U JIOTIOJIHEHUSIMU );
° nmpukaza MuHHCcTepcTBa mpocBemeHnss Poccum ot 22.03.2021 Ne 115 «O6

yrBepxaeHun llopsiaka opraHuzalMd M OCYIIECTBICHHS 00pa3oBaTeNbHON JESATENbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM MIPOTpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM Ha4daJbHOTO
o0miero, OCHOBHOro 00IIero u cpeaHero oOmero o0pa3oBaHus» (C H3MEHEHUSMH U
JTIOTIOJTHEHUSIMH )

° npuka3za MunaucrepcTBa npocpenieaus Poccuiickoit denepamuu ot 31 mas 2021 r.
No 287 «OO0 yTBEepKJICHHMHM U BBEACHUU B JEHUCTBHE (eIepaIbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTAaHJAPTa OCHOBHOTO 00IIEro 00pa3oBaHUs;

° npuka3za MunucrepcrBa npocpeiieHus P® Ne 568 or 18.07.22 r. «O BHeceHuu
U3MEHEHUH B ¢eaepalbHbIi TOCYIapCTBEHHBIH CTaHAApT OCHOBHOTIO 00IIero ooOpa3oBaHus,
YTBEpkKACHHBIN NpukazoM MunuctepcrBa npocsemienus PO ot 31 mas 2021 r. Ne 287;

° npukaza MunucrepcrBa npocsemienus: Poccuiickoit @enepanuu Ne 31 ot 22.01.2024
«O BHECEHMHM W3MEHEHMIl B HEKOTOpble MpuKa3bl MuHUCTEpCTBa 00pa3oBaHUsT U HAyKu
Poccuiickoit @enepanun 1 MunucrepcrBa npocsenieHus Pocculickoit denepannu, KacarolMecs
benepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB HAYAIBHOIO OOIIEero o0pa3oBaHUs
¥ OCHOBHOTO 00111er0 00pa3oBaHUs»;

° npukaza MunaucrtepcTBa mpocBemieHus Poccuiickort ®enmepamuum Ne 110 ot
19.02.2024 «O BHECEHNHM U3MEHEHUHN B HEKOTOpbIE MpHUKa3bl MUHKUCTEPCTBA 00OpPa30BaHMs U HAYKU
Poccuiickoit @eaepanun 1 MunucrepcrBa npocsenieHus Pocculickoit denepannu, KacaroIuecs
denepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB OCHOBHOT'O O0IIET0 00pa30BaHUs»;

. npukaza MunucrepctBa npocsenieans PD ot 24 nHosOps 2022 r. Ne 1025 “O6
yTBEp)KIeHHH (eaepaTbHON aanTHPOBAHHOW 00pa30BaTENbHONW MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus AJs1 00y4aIOLUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBS;

. MOJIOKEHUsT O pabouell mporpamme ydeOHOTO TMpeaMeTa, Kypca, IUCHUTUTAHBI
(Monynsi) MKOY «IInotaBckas cpennsis o01eo0pa3oBaTeibHas MIKOJIay.

Pabouyas nporpamMmma opueHTHpOBaHA HA YICOHUKU:

. Anrebpa : 7-i xmacc : 0a3oBblii ypoBeHb : yueOHuk / HO. H. Makapsrues, H.I'.
Munnrok, K.W. Hemkos, C. b. CyBopoga ; nmox pea. C. A. TemnsxkoBckoro. — 15-e uza., nepepad. —
Mocksa : IIpocsenienue;

o Anrebpa : 8-i1 kmacc : 0a3oBblil ypoBeHb : yueOHuK / FO. H. Maxapsrues, H.I'.
Munrok, K.M. Hemkos, C. b. CyBoposa ; oz pen. C. A. TensikoBckoro. — 16-e u3n., nepepad. —
Mockga : I[IpocBenienue;

o Anrebpa : 9-if kmacc : 0a3oBbIii ypoBeHb : yueOHuk / HO. H. Maxkapsiues, H.I'.
Munmrok, K.W. Hemkos, C. b. CyBopoga ; nmox pea. C. A. TemsxkoBckoro. — 15-e uza., nepepad. —
Mocksa : [Ipocsenienue.

[IproputeTHpiME LensIMU 00yueHus anredpe B 7-9 kiaccax sIBISIOTCS:

* ¢dopMHUpOBAaHUE [EHTPAIBHBIX MaTeMaTHMYeCKHX TOHATHH  (YUCIIO, BEIHYHMHA,
reoMeTpuyeckas  ¢urypa, TEpeMeHHas, BEpPOATHOCTb,  (PyHKIHs),  0OECIECUMBAIOIITUX
MPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MaTeMaTH4YeCKOro oopa3oBanus odyuatontuxcs ¢ 3I1P;

* mnoxseneHue oOyuatomuxcs ¢ 3[IP Ha gocTymHOM i HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBS3U ajJreOpbl U OKPYXAIOIIero MUpa, MOHUMaHHe aiaredpbl Kak 4acTu oO0Ied KyIbTyphl
4eJI0BEUECTBA;

" pa3BUTHE WHTEIIEKTYaJIbHBIX W TBOPYECKHX CIOcoOHOCTEeW oOyuatomuxcs ¢ 3I1P,
MMO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUM, KPUTUUHOCTH MBIIIJIEHUS, HHTEpEca K
W3YYCHUIO MAaTEMaTHKU;

. dopmupoBanue QyHKIIMOHATEHON MaTeMaTHYECKON TPAMOTHOCTH: YMEHUsI paclio3HABATh
NPOSIBJICHUS] MAaTeMAaTHUECKUX TIOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHBIX JKU3HEHHBIX
CUTyallUsiX ¥ TMpU M3YYCHUW JPYTUX Yy4YeOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (HOpMYyIUpoBaTh MX Ha S3bIKE MATEMaTUKH U CO3/1aBaThb MaTeMaTHYeCKHE MOJIEIH,
NPUMEHSATh OCBOCHHBIM MAaTeMAaTHUECKUM anmapar Ui pelieHHs MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,



MHTEPIPETUPOBATH U OLIEHUBATH NIOJIyYEHHBIE PE3YIIBTATHI.

BocrnutaTenbHbIi moTeHIAT y4eOHOTO Kypca «Asredpay peam3yercst 4yepes:

J NpUBJICYCHNE BHUMAHUS 0OYJalOMXCs K IEHHOCTHOMY aCTIeKTY M3y4aeMbIX Ha ypoKax
SIBIICHUH, OpPraHM3alyio padoThl C TOJNy4aeMOil Ha ypOKe COLHMaIbHO 3HAYMMOW HMH(pOpMarmerd —
VMHUILIMUPOBAaHUE €€ OOCYXKIEHUs, BBICKA3bIBaHUS OOYYAIOLIMMUCS CBOETO MHEHHUSI 1O €€ IOBOAY,
BBIPAOOTKH CBOETO OTHOIICHHS K HE;

. JEMOHCTpAIMIO  OOydYalolMMCS  IPUMEPOB  OTBETCTBEHHOTO,  IPaKIAHCKOTO
MIOBE/ICHUS, TIPOSIBJICHUSI YENIOBEKOIIIOOUS M OOPOCEPCYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIMX
TEKCTOB JJIsl YTEHHUsI, 3aj1a4 JJIs pellieHus], TPOOIEMHBIX CUTYAIM /U1 00CYXIEHUS B KJIacce;

J NpUMEHEHHE Ha YpOKEe WHTEPAKTUBHBIX (opM paboTel ¢ O00y4aromUMHUCS:
UHTEIUICKTYaJbHBIX UTP, CTUMYJIUPYIOUIMX IO3HABATENbHYI0O MOTHBAIMIO  OOydYaromumxcs;
TUIaKTUYECKOTO TeaTpa, I/ie IOJIyueHHble Ha YPOKE 3HAHHsS OOBITPHIBAIOTCS B TeaTPabHbBIX
MOCTAaHOBKAX; TUCKYCCHUH, KOTOPBIE Jal0T 00YYaIOUIMMCS BO3MOXKHOCTb MPUOOPECTH OMBIT BEJCHUS
KOHCTPYKTHUBHOTO JMAaJora; TPYyNIoBoN pabOThl HiIM paboThI B Mapax, KOTOPbIE ydaT 00ydaroluxcs
KOMaH/IHOW paboTe M B3aUMOJCHCTBUIO C IPYTUMH 00YyJaIOLIMMUCS;

. MHULMMPOBAHUE M TIOAJEPIKKY HCCIEIOBATEIbCKOM AESTEIbHOCTH OOYyYaroluxcs B
paMKax peanu3alid UMW UHAWBUIYAIbHBIX U TPYNIOBBIX HCCIENIOBATENbCKUX MPOEKTOB, YTO AACT
OOY4JarOIMMCSI BO3MOXKHOCTh TPHOOPECTH HABBIK CAMOCTOSATEIIBHOTO PEIICHUs] TEOPETUYECKON
npoOsieMbl, HaBBIK TE€HEPHPOBaHHMA M OQOPMIICHUS] COOCTBEHHBIX HWJEH, HABBIK YBaXHUTEIHHOTO
OTHOILICHUS K Yy)KHM HJiesiM, 0(pOPMIICHHBIM B paboTax APYTUX HCCIEeI0BaTeNeld, HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpE]] ayAUTOPUEH, APTyMEHTUPOBAHUS U OTCTAUBAHUS CBOEU TOUKH 3PEHHUS.

CornacHo y4eOHOMY IUTaHYy Ha HW3ydeHHE Y4eOHOro Kypca «Anrebpa» B 7-9 Kiaccax
otBoxutcsd 306 yacos:

o B 7 xiacce - 102 gacoB (3 yaca B He/IeII0);
. B 8 kiacce - 102 yacoB (3 yaca B He/IeIHO);,
o B 9 kyacce - 102 gyacoB (3 4yaca B HEZIEIIO).

Cpok peanu3aiuu paboyei mporpamMmsl 3 roa.
VYpoBeHb: 6a30BbIH.



1. Conep:xanue yueOHOro Kypca
7 KJIIACC

Yucna v BbIYMCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0] OT OAHON GopMbl 3amucu Apodeil K Apyroi.
[lonsiTHEe palMOHAIBHOIO YHUCIA, 3alMCh, CPAaBHEHHE, YIOPSIJAOYMBAHHUE DPALMOHAIBHBIX YHUCEIL.
Apudmerndeckue IEHCTBUS ¢ pallMOHAIBHBIMU YMCIaMu. Pelenue 3aad U3 pealbHOM MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTesIeM: OIpe/elieHue, MpeoOdpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OTIPE/ICICHNUS, 3aIICh OOIBIINX YHCEIL.

IIponeHTsl, 3auch NPOLEHTOB B BHJE APOOM M IpoOU B BHUJE MPOLIEHTOB. TpHU OCHOBHBIE
3a/1a4M Ha IIPOLICHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU IPAKTUKHU.

IIpuMeHeHNne MPU3HAKOB AECIMMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00paTHas MPOMOPIUOHAIBHOCTH.

AsiredOpanyeckue BbIpasKeHM st

[IepemeHHbIE, YKMCIOBOE 3HAYEHHUE BBIPAXKECHHUS C MNEPEMEHHOW. JlomycTUMblEe 3HAYECHUS
nepeMeHHbIX. [IpencraBineHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHJE (opMysbl. Beruucnenus
o popmymam.

IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHM, TOXXKJIECTBEHHO DPAaBHbIE BBIPAXKEHUS, IMpaBUIIa
npeoOpa3oBaHusl CyMM W IPOHM3BEACHUH, MpaBHUiIa PACKPBITUS CKOOOK M MPUBEACHUS TMOAOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Opnowiensl U MHorouneHsl. CreneHp MHorowieHa. Cio)keHHE, BBIYUTAHHE, YMHOMKEHHUE
MHOTOWICHOB. DOpMyJibl COKpAlIEHHOTO YMHOMKEHHs: KBaJApaT CyYMMBI M KBaJpaT pPAa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHE, KOpeHb YpaBHEHMs, IpaBuUiIa NpeoOpa3oBaHUS YpaBHEHUs, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YpaBHEHWS,
pelieHue JUHEHHBIX ypaBHeHUH. CocTaBieHHE YypaBHEHUH IO YCIOBHUIO 3aaauyu. Pemienue
TEKCTOBBIX 3a/J]a4 C TIOMOILBIO YPABHEHUM. "

*JIuHeliHOe ypaBHEHUE C ABYMs NEPEMEHHBIMU U ero rpaguk . Cuctema JIByX JTUHEHHBIX
YpaBHEHMH C JByMs IEpeMEHHbIMH. PelieHue cUCTeM ypaBHEHHH CIIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CUCTEM YPAaBHEHMIA.

DOyHKIUH

Koopnunara Toukm Ha npsmon. YucioBsle NpOMEKYTKH. PaccrosHme mexnay AByms
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[IpsmoyronpHast cucrema koopauHat, ocu OX m Oy. Alcmucca W OpauHATa TOYKH Ha
KOOpJAMHATHOM 1iockocTH. Ilpumepsl rpadukoB, 3anaHHbIX ¢Gopmynamu. YrteHue rpapukoB
peabHBIX 3aBUCHUMOCTEH.

[onsitue ¢pynkunu. I'paguk ¢pynkuun. CpoiictBa GyHkuumil. JIuneiinas ¢ynkuus, e€ rpaduk.
I'paduk ¢pyuknun y = kx + b. *I'paduueckoe perienre TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
ypaBHEHHIA*.

8 KJIACC

Yucia v BbIYUCTICHUA

KBagparueiii koperr u3 uucna. *[lonsitue o0 wuppammoHasbHOM uucie. JlecsTuaHbie
NpUOIIKEHUsT UPPAIMOHATBHBIX yucen™. CBoicTBa apupMETHUECKUX KBaJIPAaTHBIX KOPHEH W HX
MPUMEHEHNE K TMPeoOpa3OBaHHUIO YHCIOBBIX BBIPAKCHUN W BBIUMCICHUSM. *JleliCTBUTETHHBIC
qrcna*.

Cremnens ¢ 1enbIM TIoKaszareneM u e€ cBoiicTBa. CTaHmapTHas 3aMKCh YHUCTA.

Auredpanyeckue BbIpasKeHUs

! 3H€CL u gajiee * * 0003HAYEHBI TCMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMUTCIILHOM IUIAHEC. Heuaror
CaMOCTOATEIILHO ONPCACIIACT 00BeM n3ydaceMoro mMmarepuala.



KBanpaTHslil TpéxuiieH, pa3iaoKeHUE KBaPaTHOIO TPEXUIEHA HA MHOKHUTEIH.

Anrebpanyeckas apoOb. OcHOBHOE CBOMCTBO anreOpamveckoil npobu. CroxeHwue,
BBIUUTAHUE, YMHOXEHHE, JAeJeHHe anreOpanyeckux IpoOeil. PannoHanmbHBIE BBIPOKEHHS M HUX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBaspatHoe ypaBHeHHe, (opMysna KOpHEH KBajpaTHoro ypaBHeHus. *Teopema Buera™.
Pemienne ypaBHeHnH, CBOAANIMXCA K JIMHEWHBIM U KBagpaTHbIM. [Ipocreiiie 1poOHO-palnoHaibHbIe
ypaBHEHHSI.

*T'paduyeckas nHTEpHpeTanus YpaBHEHHH C JBYMs NEPEMEHHBIMH M CHCTEM JMHEWHBIX
YpaBHEHMH ¢ ABYMs epeMeHHbIMU ™. [IprMepsl peleHns CUCTeM HeJTMHEWHBIX YPaBHEHUH ¢ IBYyMs
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

UucnoBble HeEpaBeHCTBA W HX CBoMcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTDh HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM nepeMeHHON. CHUCTeMbl JTMHEUHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

DOYyHKIUA

[Tonarue ¢ynkumu. OOnacTh onpeneneHuss ¥ MHOXECTBO 3HaueHHi (yHKimH. CriocoOb
3a1aHus QYHKIIHA.

I'papux Pynxnun. Yrtenue cBoiictB ¢yHkumu mo e€ rpaduky. Ilpumepsr rpadukos
(GYHKLUH, OTPaXKaIOLUINX pealibHbIe IPOLIECCHI.

OyHKIMM, ONUCHIBAIOIIKE MPSAMYI0 M OOpaTHYIO MpPONOPLUOHAIBHBIE 3aBUCHUMOCTH, HX

k .
rpaduxu. OyukmanY = X2,y = X,y = V%, Y = o *['pacduueckoe penieHrne ypaBHEHUN U CUCTEM

ypaBHEHHIA ™.
9 KJIACC

Yuciia 1 BbIYUCICHUA

ParnonanbHele yncna, *uppanyvoHaIbHble YKMCIa, KOHEYHbIe U OECKOHEUHbIE ECSITUYHbIC
npobu. MHOXeCTBO JCHCTBUTEIBHBIX YHWCEN; JCHCTBUTENBHBIE 4YHCIAa KaKk OeCKOHEYHbIe
JieCATUYHbIe ApoOH. B3auMHO 0HO3HAUHOE COOTBETCTBHE MEX]y MHOXKECTBOM JIEHCTBHUTEIBHBIX
yuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apu(MeTHUECKHe IeUCTBUS C JAeHCTBUTEIbHBIMU
yuciaMu™.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEILHOCTH IIPOLECCOB B OKPYKAIOIIEM MHUPE.

[IpuOnmx€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh MNpHOMMKeHHus. OKpyrieHue 4yucel.
IIpukuaka ¥ OLEHKA PEe3yIbTATOB BHIYUCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBagparnoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIINXCS K KBaJApaTHbIM. bukBaapaTtHoe
ypaBHeHHe. *[IpuMepsl perieHus: ypaBHEHUM TpeTbell M 4eTBEPTOM cTerneHel pasioKeHHeM Ha
MHOXUTETH™.

Pemienue 1poOHO-palOHANIBHBIX YPaBHEHHH.

Pemenne TeKCTOBBIX 3a/1au anredpanyeckuM METOJIOM.

VYpaBHeHHE C JByMs INEpEeMEHHBIMH W ero rpaduk. PemeHue cuctem ABYX JHMHEHHBIX
YpPaBHEHUN C JABYMs IEpEMEHHBIMU. PelleHne CuUCTeM [BYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpoW cremeHu. I'paduueckas MHTEpIpeTanusi CUCTEMbl YpaBHEHHH ¢
JIBYMsI IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEWHBIX HEPAaBEHCTB C OJHOW IEpeMEHHOW. PemeHue cucreM JMHEHHBIX
HEpPaBeHCTB C OJHON mnepemeHHOW. KBaapaTHble HepaBeHcTBa. ['paduyeckas HHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOYyHKIUH

KBagpatuunas Qynkius, e€ rpadpuk u cpoiictBa. Ilapaboma, KOOpJAMHATHI BEpPUIMHBI
napaboJIbl, OCh CAMMETPHUH TTapadoITbL.



I'paduku Gynkmuit: y = kx,y = kx + b,y = X, y = Vx, y = EI/II/IX CBOICTBA.

Yucii0BbIE 10CJI€10BATEIBHOCTH U IPOrPecCHH

[ToHsiTHE YMCIIOBOM TMOCIENOBATEIBHOCTH. 3alaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dopmynoit u popmysoi N-To wieHa.

Apudmernueckas u reomerpuueckas nporpeccud. @opmyssl N-ro wieHa apupmMeTHndecKoi
Y T€OMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

*MN300paxeHne 4wWIEHOB apU(PMETHUECKOM M TeoOMEeTpUYecKOll IMporpeccuid TOYkamMHM Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN U SKCIIOHEHLUAIbHBIN pocT. CII0KHbBIE IPOLIEHTHI ™.



I11. Ilmanupyemble pe3yJIbTaThl 0CBOCHHUSI Y1e0HOI0 Kypca
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpPe3yJbTaThbl OCBOCHHS MPOrpaMMbl  y4yeOHOro Kypca «Aisredpay
XapaKTePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHHE:

MpOSIBJICHUEM HWHTEpeca K TMPONUIOMY U HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHMEM K JOCTHKEHUSM POCCUHMCKHMX MAaTEMAaTHKOB M  POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHHUM B APYTrUX HAyKaxX U MPHUKIAJIHBIX
chepax;

2) rpaxjaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHCHHUIO OOS3aHHOCTEH TpaIaHWHA W pealu3alldd ero Tpas,
MIPEACTABICHHEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SABICHUMH,
MPOLEAYp TPAKIAHCKOTO O0IIecTBa (HApuMep, BIOOPHI, OMPOCKI), TOTOBHOCTBIO K OOCYKIECHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHHUEM JOCTH)KEHUH HAayKH, OCO3HAHHUEM
BKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTHMBHOE Yy4YacTHE B PEHICHUH NPAKTUYECKUX 3a/lad MaTeMaTHYeCKOU
HaIlPaBJIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOro oOpa3oBaHHMS Ha NPOTSHKCHUHM BCeH
JKU3HU JUISl YCTICTHOW MPOPECCHOHATBHON IEATSIIBHOCTH M PAa3BUTUEM HEOOXOIUMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHAMBHUAYAIbHON TPACKTOPUU OOpa30BaHUsS M KU3HECHHBIX
TUTAHOB C YIETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K SMOIIMOHATBPHOMY W 3CTETUYECKOMY BOCIPHSTHIO MaTEMaTHYCCKHX
00BEKTOB, 3a/1a4, PEUICHHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTALIMEH B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, MPUPOJAbI U OOIIeCTBA, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl YeTOBEYECKON NEATebHOCTH, JTaroB €€ pPa3BUTHS H
3HAUMMOCTH ISl Pa3BUTHUS IIUBUIIM3ALIMM, OBIAJCHUEM SI3BIKOM MaTE€MaTUKU U MAaTeMaTH4eCKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHMS MHpA, OBJIAJCHUEM TMPOCTEHIIMMHU  HABBIKAMH
MCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢pusuveckoe BocnuTanue, popMupoBaHHue KYJAbTYPbI 310POBbSI H IMOLHMOHAJILHOIO
Os1aromostyqust:

TOTOBHOCTBHIO MPUMEHATh MaTEMaTUYECKHE 3HAHUSI B MHTEPECaX CBOETO 3J0POBBS, BEACHUS
3I0pOBOTO 00pasa KH3HU (3I0pOBOE MUTaHHE, cOATaHCHUPOBAHHBIA PEXUM 3aHITHH U OTABIXA,
perymnsipHasi u3nyeckas aKTHMBHOCThH), C()OPMHUPOBAHHOCTHbIO HaBbIKa pediexkcuu, MpU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0TMYecKOe BOCIIUTAHME:

OpHEHTAaIMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUW N7 pelleHus 3aaad B 00JIacTu
COXpPAaHHOCTH OKPYXKAIOIIEH Cpelbl, TUIAHUPOBAHUS TOCTYIKOB M OIEHKH WX BO3MOXKHBIX
MOCNEACTBUIA JUISI OKPYXAlOIIeH Cpelbl, OCO3HAHHEM TJ00aIbHOTO XapakTepa SKOJIOTHYEeCKHX
po0JieM U ImyTel X peleHus;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSIM COUMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYIHX
J0JIel, MpUOOpeTaTh B COBMECTHOM JCSATEIHPHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIMH W3
OMBITA IPYTUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHHWM, B TOM YHCIIEe (OPMyIUpPOBATH HJIEH,
MOHSITHSI, TUMOTE3bl 00 OOBEKTaX M SBICHHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
neduuTel COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30OB, TPEOYIONIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS W JIEWCTBUS,
(GbopMyIUpOBATh U OLIEHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OIIBIT.



METANIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbBIC YHHBepPCAJIbHbIE YUeOHbIC 1eHCTBHUS:

J yCTaHaBJIMBATh NPUYMHHO-CIIECACTBEHHBIC CBA3H B XOJI€ YCBOCHHSI MATEMAaTHYECKOTO
Marepuaa;

J BBISBIISITH NE(UIUT JAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHHsI TOCTABICHHOM 3a/1auu;

J C TIOMOINBIO YyYHTENs BHIOMpPATh CHOCOO pEIHICHHs MaTeMaTHYeCKOH 3anadu
(cpaBHUBATH BO3MOKHBIC BAPUAHTHI PELICHU);

J OpUMEHATh W [peoOpa3oBhIBATh 3HAKM M CHMBOJIBI B XOJA€  pEIICHUS
MaTeMaTHYECKUX 3a/]a4;

J yCTaHaBJIMBaTh HCKOMOE ¥ JAHHOE TP PELICHUN MaTeMaTH4eCcKOH 3a1a4H;

J NOHUMAaTh M HWHTEPIPETHPOBATh HMH(POPMAIMIO pAa3IMYHBIX BHIOB M  (opm
Ipe/ICTaBICHNUS;

o WITIOCTPUPOBATH pPellIaeMble 3a/1a4i Tpa@UUeCKUMH CXeMaMHu;

J 3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

J NOHMMAaTh M HCHOJb30BaTh MaTeMaTH4YEeCKUEe CpENCTBAa HarasiaHocTH (Tpaduky,

JuarpaMmal, Ta6J'II/II_IBI, CXEMBI U ,Z[p) AJI WIIKIOCTpaluu, UHTCPHPCTALIUU, apr'YMEHTALIUU.
KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIE y‘-leﬁl—[l)le JelcTBUA:

o OpPraHU30BBIBATh Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTEJIEeM U CBEPCTHUKAMHU B MPOIIecce PEIeHUs 3a1ay;
. B3aMMOJICHCTBOBATh M HAXOAWTHh OOMIHME CrocoObl paboThl; paboTaTh B TPYIIIE:

HaxoJIUTh OOIIee pPElIeHHEe U pa3peniaTh KOH(QIMKTHI Ha OCHOBE COIJIACOBAHMS IMO3UIMK U y4éTa
MHTEPECOB; CIyIIaTh NapTHEPA; POPMYIUPOBAThH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE;

° MIPOTHO3UPOBATH BOSHUKHOBEHNE KOH(PJIMKTOB IIPU HAIMYUHU PA3HBIX TOYCK 3PEHUS U
paspeniath KOH(QIMKTHI HA OCHOBE Y4E€Ta HHTEPECOB M IMO3HUIIUN BCEX YIACTHHUKOB,

° apryMEHTHPOBAaTh CBOKO MO3UIUIO U KOOPAUHUPOBATH €€ C MO3ULMSIMU MAPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JAESITEIbHOCTH;

° BBITIOJIHSITH CBOKO 4acTh palOThl, JOCTUTaTh KAadeCTBEHHOTO pe3yjibTaTa H
KOOPAWHUPOBATH CBOU JEUCTBUS C IPYTUMH WICHAMU KOMaH/IbI;

° OIICHMBATh KAUeCTBO CBOETO BKJIaJa B OOIINI IPOAYKT.

PeryasiTuBHbIe yHUBepPCcAJIbHbIE YUeOHbIe 1eliCTBHA

° CTaBUTh II€M, BBIOMpATh U CO3/aBaTh aJTOPUTMBI JJI pEIHIeHUs Y4eOHBIX
MaTeMaTHYECKUX MpodIem;

° IJIAHUPOBATh M OCYHIECTBIISITh ACATEIbHOCTb, HAMPABICHHYIO Ha PEIICHUE 3a/1ad
HCCIIEIOBATENILCKOrO XapaKTepa.

° dbopMynupoBaTh U  yAepKHBaTh Yy4eOHyIO 3amady, COCTaBlsATh IUTAaH U
MOCJIEI0BATEILHOCTh ACHCTBUM;

° OCYIIECTBIISATh KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI,

° KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YIEOHONW MAaTeMaTHUYECKOU JIeATeTbHOCTH;

° aJIcKBaTHO OLICHUBATh MPaBUIBLHOCTh WM OIIMOOYHOCTH BBHITIOJHEHUS Y4eOHOM
3a/1a4n, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PellIeHus;

° CIIMYaTh CHOCOO NEWCTBHSI W €ro pPe3ylbTaT C 3aJaHHBIM JTAJIOHOM C IIEJbIO
oOHapyXeHHs OTKJIOHEHUH U OTIMYUN OT ITaJIOHA.

° MNpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH pEIICHHH Y4eOHOM
3aJa4u;

° MOHUMATh TPUYHHBL, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblid pe3yibTaT

JCATCIIbHOCTH, OHpe}leJ’IfITB ITIO3UTUBHLBIC U3MCHCHHA H HaHpaBJ’IeHI/Iﬂ, Tpe6yIOHH/I€ HaJ'IBHefIIHeﬁ
paboTHL;
. PEryIHpoBaTh CIIOCO0 BBIPAKEHHSI SMOIIUH.

NPEJMETHBIE PE3YJIbTATHI
K konmy oOyuenus B 7 Kjacce OOYyYaroIIUIiCS TOJYYUT CIEAYIOIIUME TNpeAMETHbIE

pEe3yJIbTAThI:
Yucia 1 BLIYUCIECHUA



BbImonHATh, coyeras yCTHbIE M NHCHbMEHHBIC NPUEMBI, apu(METHUECKHE IEHCTBHS C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs] YHCIOBBIX BBIPAKEHUH; NPUMEHATH pPa3HOOOpa3HbIe CIOCOOBI M
MpUEMBI BBIUMCIICHHS 3HAUEHUN TPOOHBIX BBIPAXKEHUH, COIepKalX OOBIKHOBEHHBIE U IECATUYHBIE
JpooH.

[lepexomuth OT 071HOI OPMBI 3amKCH YKCEN K APYroil (mpeoOpa3oBbIBaTh AECATUYHYIO APOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JISCITUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JCCATHYHYIO JIPOOB).
CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucia.

BbINONMHATE MPUKUIKY U OLIGHKY pe3ysbTaTa BBIYMCICHUHN, OLICHKY 3HAUYE€HUN YHCIIOBBIX
BBIPAKCHU.

BbInonmHATe JIEHCTBUSL CO CTEMEHSMH C HaTypalbHBIMU IOKa3zaTelasiMH (C Omopod Ha
CIIPABOYHYIO WH(DOPMAIIHIO).

[IpuMeHsTh NPU3HAKU JEIMMOCTH, PA3I0KEHHE HA MHOKUTENIN HATypaJIbHbBIX YHCEI.

Pemate mpocTeiilme NpaKTHKO-OPUEHTHPOBAHHBIC 3a]aud, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, MMPONOPLHUOHATIBHOCTBIO BEIMYMH, MPOLIEHTAMU; WHTEPIPETUPOBATh PE3YJIbTAThl PEIICHHUS
3a7a4 ¢ y4€TOM OrpaHHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHMsI

OpueHTHpOBaTECS B TOHATHAX W ONEPUPOBaTh Ha 0a30BOM YpOBHE anredpamyuecKon
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTe 3HaueHMst OyKBEHHBIX BBIPOKEHHUH MTPH 33aJaHHBIX 3HAUYECHUSIX IEPEMECHHBIX.

BrinmonusaTe mpeoOpa3oBaHus LEJIOr0 BBIPAKEHUS B MHOTOWIEH IPHUBEICHUEM MOI0OHBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOYJICHAa Ha MHOTOWIEH W MHOTOYJeHa Ha MHOTOYJIEH,
OpUMEHATh (HOpMYJIBl KBagpaTa CyMMBI M KBajpaTa pPa3HOCTH (C ONOpOH Ha CHPaBOYHYIO
nHpopMaIu).

OcymiecTBIATh Pa3oKEHHE MHOTOWIEHOB HAa MHOXKHTEIHM C TIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIEero MHOXHUTENS, TPYMNIHUPOBKH CJaraeéMbiX, HpUMEHEHUs (OpMYyT COKpaIEHHOTO
YMHOKEHHS (C OTIOPOi Ha CTIPaBOYHYIO HH(POPMALIUIO).

[IpumeHnsaTs npeoOpa3oBaHUs MHOTOWIEHOB JUIs pEIICHUS pPa3JIMYHbIX 3a1ad U3
MaTEeMaTHKH, CMEXXHBIX TIPEJIMETOB, U3 PEATBHOM MPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH C HaTypaJlbHBIMU TOKAa3aTelsIMU Ui IpeoOpa3oBaHUs
BBIPKEHHH (C OMIOPOH Ha CIPABOYHYIO HH(POPMAIIHIO).

YpaBHeHHS H HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHUS C OJAHOW NEPEMEHHOW, MPUMEHSS MpaBWIIa MEPEXoja OT
HCXOJIHOTO YpaBHEHHUS K PAaBHOCUIILHOMY eMy. [IpoBepsiTh, BIsSETCS JIM YUCIO KOPHEM YPaBHEHHMSL.

Wwmets nipeacTaBieHne o rpaduyeckux METOJax MpHU PEelICHUH JIMHEHHBIX YpaBHEHUH U UX
CHCTEM.

[TonGupath mpUMeEpHI Map YHCeN, SBISIOIUXCS PEIICHHEM JTUHEHHOTO YPaBHEHHS C JIBYMSI
HEPEMEHHBIMH.

Ctpouth B KOOPAWHATHOM IUIOCKOCTH TpaduK JHHEWHOTO YpaBHEHHS C JIBYMs
NEPEMEHHBIMHU; MOJIB3YSICh IPauKOM, IPUBOAUTE IPUMEPHI PELLICHUS YPAaBHEHMUSL.

Pemrate cucTemBl NBYX JIMHEHHBIX ypaBHEHHH C JBYMsI TIEPEMEHHBIMH, B TOM 4YHCIIE
rpadudecky (¢ ormopoil Ha aNropuT™M Y4eOHBIX JEHCTBUI).

CocraBisiTh (TOCiie COBMECTHOTO aHaIM3a) M PElIaTh JIMHEWHOE ypaBHEHWE WM CHCTEMY
JMHEWHBIX ypaBHEHUH IO YCJOBUIO 3a/1a4M, MHTEPIPETHPOBATH B COOTBETCTBMU C KOHTEKCTOM
3a/1a4y NOJIYYeHHBIA pe3ynbTarT.

DOyHKIUH

N300paxxaTh Ha  KOOPAMHATHOW TPSMOM  TOYKH, COOTBETCTBYIOIIHE  3aJlaHHBIM
KOOpJAWHATaM, JIy4d, OTpPE3KH, HHTEpBaJbl; 3alHChIBATh YHCIOBBIE IPOMEXYTKHM Ha
anreOpanvdeckoM S3bIKE.

OTMmeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH MO 33JaHHBIM KOOpJIMHATaM; CTPOHUTH
rpaduku muHeHHbIX QyHKIMA. CTpouts rpaduk Gyakimu Y = KX + b.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMHA H3BECTHBIE 3aBUCHMOCTH MEXJy BEIHMUYMHAMH (IO
QITOPUTMY YYeOHBIX JCHCTBHI): CKOPOCTh, BPEMsI, PAaCCTOSHHE; II€HA, KOJUYECTBO, CTOMMOCTE;
IPOU3BOIUTENEHOCTD, BpeMs, 00bEM PaOOTHI.



HaxonuTs 3HaueHune GyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.
[Tonnmate rpaduyeckuii crmocoOd TPEACTaBICHUS W aHaau3a WH(OpMaIMu; W3BJICKaTh U
HMHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEeaNbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJiacce OOydaromuiics TOMYYUT CIEAYIOIMIKME MPEeIMETHBIC
pe3ynbTaThl:

Yncsa v BbIYUCIEHUSA

Hcnonbs30BaTh HavyallbHbIE NPEJICTABICHHUS O MHOXECTBE JEUCTBUTENBHBIX YUCEN IS
CpPaBHECHHS, OKDYIJICHHS W BBIYHCICHUH; W300pa)xkarh JACUCTBUTEIbHBIC YHCIIAa TOYKAMHU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumensITh MOHATHE apU(PMETUIECKOTO KBAPATHOTO KOPHS;, HAXOIUThH KBaJIPATHBIE KOPHU,
UCIIONIB3YSl TPU HEOOXOAMMOCTH KaJbKYNIATOp; BBINOJHATH MpocTeilline mnpeoOpa3zoBaHus
BBIPKEHUM, COJEpKalIUX KBaIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHE.

Hcnonb3oBaTh 3amucy OOJBIIMX M MaJbIX 4YHMCET C IMOMOIIBIO ACCITUYHBIX JpoOeil u
crenene yucina 10.

AnredpanyecKkue BbIpazKeHUs

[IpuMeHsTh TOHSTHE CTENEHUW C IeJbIM IO0Ka3aTejeM, BBIIOJIHATh IPeoOpazoBaHus
BBIPOKEHHM, COJEpXKallMX CTENEHH C IIeJIbIM IoKa3arejaeM (C HCIOJIb30BaHUEM CIPABOYHOM
uHpopmanun).

BrInoHATE HECIOKHBIE TOXKIECTBEHHBIE MPEOOPa30BaHUsl PAIIMOHAIBHBIX BBHIPAKEHUM Ha
OCHOBE IIPaBWJI ACMCTBUIA HAJ MHOTOWICHAMH U aNreOpanyecKuMu APOOSIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[TpumensTh IpeoOpa30oBaHUs BBIPAKEHUI ISl pEIIeHUs PAa3IMYHBIX 33/1a4 U3 MaTeMaTUKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON TPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJipaTHBIE YpaBHEHHS (C UCIIOJIb30BAaHUEM CITPABOYHON MH(POPMALINHN )
U palMdOHaJbHBIE YpPAaBHEHMS, CBOJSAUIMECS K HHUM, CHCTEMBbl JBYX YpPaBHEHUU C JByMs
MepEMEHHBIMH.

[IpoBoauTh mpocTeiiine UCCIEeI0BaHNUs YPaBHEHUN M CUCTEM YpPaBHEHM, B TOM YHCIE C
puUMeHeHneM TpadUuecKuX Mpe/ICTaBIeHUN (yCTaHABIMBATh, UMEET JIU ypaBHEHUE WJIU CHCTEMa
YpaBHEHUU pelIeHUs], €CITU UMEET, TO CKOJIbKO, U TIP.) C OTIOPON Ha allTOPUTM YUYE€OHBIX JACHCTBUM.

[TepexomuTe OT croBecHOW (GOPMYIUPOBKH 3adaud K €€ anredpandeckol MOIenu ¢
MOMOILIbIO COCTaBJICHUSI YPABHEHUS WM CUCTEMbl YPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4y TOJIyYeHHBIN pe3yibTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH; pellaTh JIMHEWHbIE
HEpPaBEHCTBA C OJHOW TMEPEMEHHOW W UX CHUCTEMbI; JaBaTh T'PAPUUECKYI0 HWIUTFOCTPAIUIO
MHO€ECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

OnepupoBarh Ha 0a30BOM ypoBHE (YHKIIMOHATIbHBIC TOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMsI); OMNpEeAeNsITh 3HauyeHHE (YHKIMH TO0 3HAYCHHIO apryMEHTa;
OTIpeIeTIATh CBOMCTBA (PyHKIIMHU IO €€ TpaduKy.

o -2 y=y3y = _ k.
Ctpouts rpaduKK dIeMeHTApHBIX QYHKIMIA BUaa , y = X,y =X,y =+/x ,y= ~> OTHCHIBATH
CBOMCTBA YUCIIOBON (yHKIMU 1O €€ rpaduKy (MIpu HEOOXOIUMOCTH € HANPABIIAIOLIEH MOMOIIBIO).

K xonHmy oOyuenus B 9 kJjiacce OOydaromuiics TOMYyYUT CIEAYIONIME MpeIMeTHbIC
pEe3yJIbTAThI:

Yucaa v BbIYMCTIEHUSA

CpaBHUBAaTh U yHOPSIAOYUBATH PAIMOHAJIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BreimonHaTe apudMeTHuecKkue AEHCTBUS C PAllMOHAIBHBIMU YHCIAMH, COYeTas YCTHBbIC U
MUCHbMEHHBIE MPUEMBI, BBIMIOJHITH BBIYUCIECHUS C UPPALIMOHATBHBIMU YHCIIAMH.

HaxonuTte 3HaueHust creneHen ¢ LENbIMU MOKA3aTelsIMA U KOPHEW; BBIYMCIATh 3HAUCHUS
YUCIIOBBIX BBIPAXKEHUU.

OKpyrisaiTb JEHCTBUTENBHBIE 4YHCJA, BBINOJHATh MPUKUAKY peE3yibTaTa BBIYUCICHUH,
OLIEHKY YHCJIOBBIX BBIPAKEHHIA.

YpaBHeHNS U HEPABEHCTBA

Pemiare nuHelHbIE U KBaJipaTHBIE YPABHEHUS, YPABHEHUS, CBOSIIMECS K HUM, MPOCTEUIIINE



JpOOHO-pallMOHANBHBIE YPaBHEHUSI.

Pemate mpocreiimme CUCTEMBI NBYX JMHEWHBIX YpPaBHEHUM C ABYMS IEPEMEHHBIMU M
CHUCTEMBI JBYX YpPaBHEHHUM, B KOTOPHIX OJIHO YPAaBHEHHE HE SBJISIETCS JIMHEWHBIM (110 BU3yaJIbHOM
orope).

Pemrate mpocreiilive TEKCTOBBIC 33Ja4ydl  alreOpanvyeckuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YPABHEHMS WIIM CUCTEMBI JBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpoCTEHIINE UCCIIEIOBAHUS YPAaBHEHUN M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
NpPUMEHEHHEM IpaUuecKux Mpe/CTaBlIeHU (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE HIIM CHCTEMa
YPaBHEHUH pELLEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHble HeEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTh peEIIeHUE
HEPAaBEHCTB HA YHMCJIOBOM IIPSIMOM, 3alIMCBHIBATH PELLIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucteMbl TMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJPATHOE
HEPaBEHCTBO; M300pakaTh pPEUICHHE CUCTEMbl HEPABEHCTB HA YHCJIOBOH NPSMOM, 3alMCBHIBATh
pELIeHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3ajau.

DOYyHKIUA

Pacrnio3naBath (yHKIMHU M3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXeMAaTHUECKU PACHOJIOXKEHHE Ha
KOOPIMHATHOM II0CKOCTH TpadukoB dyHKImit Buma: Y = kx, y =kx + b, , y = ax’ + bx +c,y = %, y

k . . N
= Jx,y= ~ B 3aBHCHMOCTH OT 3HAYCHUH KOX((UIIMEHTOB; ONTUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth M M300paxarh cXeMaTW4eCKM IpadUKu KBaJApaTU4YHbIX (YHKLIMH, ONMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpapuKam.

Pacrnio3HaBaTh KBaJpaTuuHyto QyHKIHIO O (popMysie, IPUBOAUTH IPUMEPbI KBaJPAaTHUHBIX
GyHKIMT U3 peabHOW KU3HH, GU3UKU, TEOMETPUH.

YucaoBbie MOCIEI0BATEILHOCTH H IIPOrPECCHH

Pacrnio3naBate apuMeTHUECKYI0 M T€OMETPHUYECKYIO MPOTPECCHH TPH PAa3HBIX CIIOCOOax
3aJaHusl.

BEIMONHATE BBIYHCICHHUS C HWCHOJB30BaHHEM (QOpMyN N-ro 4ujieHa apu(METHUECKOW u
reoMEeTPUUECKOM Mporpeccuii, CyMMbI IEPBBIX N UJIEHOB (C OMOPO Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Pemate 3amaun, CBA3aHHBIE C YUCIIOBBIMHU ITOCJIEIOBATEIBHOCTMH, B TOM YMCIIE 337a4U U3
peanbHON JKU3HU (C UCTIOJIb30BAHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).



TemaTn4yeckoe IVIAaHUPOBaHUE

7 KJ1ace

HasBanmue pa3aesa (Tembl)
Kypca

Bcero

K/p
(3auertnl)

KoaudecTBO 9acoB
*

H/p*:,
a/p

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Brenenue. [loBTopenue.

1

0

bu6mmoreka [IOK
https://m.edsoo.ru/7f
414736

BeIpaxenus, ToxecTBa,
YPaBHEHHUS

20

bubmuoreka [JOK
https://m.edsoo.ru/7f
414736

DyHKIUU

13

bu6mmoreka [IOK
https://m.edsoo.ru/7f
414736

CremneHsb ¢ HaTypaJIbHBIM
HoKazaTeJeM

13

bubmuorexa [JOK
https://m.edsoo.ru/7f
414736

MHOT0o4IeHbI

17

bu6mmorexa [IOK
https://m.edsoo.ru/7f
414736

DopMyIBI COKPALLIECHHOTO
YMHOXECHUS

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f
414736

CucreMsl JIMHERHBIX
YpaBHEHUU

12

bubmuorexa [JOK
https://m.edsoo.ru/7f
414736

[ToBTOpenue n 06001IEeHNE

bu6mmoreka [JOK
https://m.edsoo.ru/7f
414736

HNroro

102

11

8 ki1ace

Ne
n/n

HasBanmue pa3gesia (Tembl)
Kypca

Koan4yecTBO 4acoB

Bcero

K/p
(3aueTnl)

H/p*:,
a/p

DJIEeKTPOHHBIE
(uugposbIe)
o0pa3oBaTe/ibHbIE

pecypchl

Beenenue. IloBropenue.

1

0

bu6mmoreka [JOK
https://m.edsoo.ru/7f
414736

PanmonansHbIE 1poOH

17

bu6mmorexa [IOK
https://m.edsoo.ru/7f
414736

KBanparusie KopHU

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f
414736

YpaBHEHUS U CUCTEMBI
YpaBHEHUU

31

bu6mmoreka [JOK
https://m.edsoo.ru/7f
414736

Hepasencrpa

14

bu6mmorexa [IOK
https://m.edsoo.ru/7f
414736
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6 DOyHKIUH 10 1 0 bubmmoreka [IOK
https://m.edsoo.ru/7f
414736
7 CTeneHb C 1eIbIM 6 1 0 Bbubnunorexa [LIOK
HoKa3aTeneM https://m.edsoo.ru/7f
414736
8 [ToBTOpeHue u 06001ICHNE 5 1 0 bubnmoreka [JOK
https://m.edsoo.ru/7f
414736
Hroro 102 11 0
9 kJaacce
Ne Ha3sBanmue pa3gesna (Tembl) KoanyecTBO 4acoB DJIeKTPOHHbIE
n/n Kypca Bcero K/p H/p*:, (uudpossbie)
(3aueThl) a/p o0pa3oBaTe/ibHbIE
pecypcsl
1 Beenenue. IloBropenue. 3 1 0 bubnnorexa [JOK
https://m.edsoo.ru/7f
414736
2 Yucna 1 BEIYUCICHUS 8 1 0 bubmuorexa [JOK
https://m.edsoo.ru/7f
414736
3 @yHKIMH U TpaduKu 10 1 0 bubnnorexka [JOK
https://m.edsoo.ru/7f
414736
4 YpaBHEHHs K1 HEPABEHCTBA C 20 2 0 bubmuoreka [IOK
OJIHOM IepeMEHHOM https://m.edsoo.ru/7f
414736
5 YpaBHEHUS 1 HEPABCHCTBA C 26 2 0 Bbu6nunoreka LIOK
JBYMsI TICPEMEHHBIMU https://m.edsoo.ru/7f
414736
6 Apudmernueckas u 19 2 0 bubnunoreka [IOK
reOMETPHYECKas IIPOTPECCHH https://m.edsoo.ru/7f
414736
7 IMTosTOpenue u 0600IICHNE 16 1 0 bubmmorexa [IOK
https://m.edsoo.ru/7f
414736
Hroro 102 10 0
K/p " - konTposbHas padota. Il/p . - mpakTHdeckas paboTa.
KanengapHo-temaTuyeckoe njiaHUpPOBaHUe
7 kJaacc
Ne No 110 Cpoku n3yuyeHust
whn | paseny HaunmeHnoBaHue pa3aesioB, TeM NMPOrpamMMblI
IVIAH | dakr
IToBTOopenue (3 yaca)
1 1 [ToBTOpEHME
2 2 IToBTOpeHNE
3 3 Bxonnasi KOHTpo/IbHAs padoTa

BoipaxkeHusi, TOAecTBa, ypaBHeHus (20 yacos)
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4 1 Pammonanbabeie uncna

3) 2 UuncoBble BEIPAKEHUS

6 3 UucaoBble BRIPaKEHUS

7 4 BripaxkeHus ¢ nepeMeHHBIMHU

8 5 BripakeHus ¢ nepeMeHHBIMH

9 6 CpaBHeHHE 3HAUYCHUH BBIpAKECHUI

10 7 CpaBHEHUE 3HAUEHUH BbIPAKEHUM

11 8 CBoiicTBa I€MCTBUMN HAJ YUCIaAMU

12 9 CBoMcTBa AEUCTBUN HAJ YUCIAMUA

13 10 ToxnectBa. ToxxiecTBEHHBIE MPEOOpPa3OBAHUS
BBIPAKCHUI.

14 11 ToxnectBa. ToxxieCTBEHHBIE MPEOOpPa3OBAHUS
BBIPAKCHUIA.

15 12 [ToBTOpEeHME M crcTeMaTH3alus Y4eOHOro MaTepraia

16 13 KountpoabsHnas padora Ne 1 «IIpeobpazoBanue
BBIPAKCHUI»

17 14 YpaBHEHUE U €ro KOPHU

18 15 JIuneliHbpIe ypaBHEHHUsI C OJHOU IIEPEMEHHON

19 16 JluHelHble ypaBHEHHUsI C OTHOM EpEMEHHON

20 17 Pemenue 3a1a4 ¢ moMOIIbI0 YpaBHEHUH

21 18 Pemenne 3a1a4 ¢ momMoIp0 ypaBHEHUN

22 19 IToBTOpEeHME U cucTemMaTH3alys y4eOHOTO MaTepuana

23 20 Kontpoabnas padora Ne 2 «JIuHeiiHbIe ypaBHEHUS C
OJTHOW TIEPEMEHHOI»

@Oynknuu (13 yacon)

24 1 UrcoBble TPOMEKYTKH

25 2 Uro takoe ynkius. Beraucnenue 3HaueHU QyHKIUN
o gopmyse.

26 3 Uro takoe pyHkIus. Beraucnenue 3HaueHwA (yHKITHNA
o gopmyse.

27 4 I'padux pyHnkumn

28 5 I'padux pynkumm

29 6 [IpsiMasi IponOPLUHOHATIBHOCTH U €€ rpaduk

30 7 [TpsiMasi IponOpLHOHATIBHOCTD U €€ rpaduk

31 8 Jluneiinast pyHKIMs 1 ee rpaduk

32 9 Jluneiinas GpyHKIMS U ee rpaduk

33 10 B3aunmMHoe pacrnonoxxeHue rpaduKoB JTUHEHHBIX
byHKIHIT

34 11 B3aumMHoe pacronoxxeHue rpaduKoB JTUHEHHBIX
byHKIMIT

35 12 [ToBTOpEeHME U crucTemMaTu3anus y4eOHOro MaTepuasia

36 13 Konrtpoabnas pabora Ne 3 «Dynkunun»

Crenenb ¢ HaTypaJbHBIM NoKa3areeM (13 yacos)

37 1 OnpeneneHye CTENeH! ¢ HaTypaJIbHbIM MOKa3aTesleM

38 2 OmnpepeneHne CTENEHN ¢ HATYPaIbHBIM MTOKa3aTelIeM

39 3 VMHOXEHHE U IeJIEHNE CTEIIEHEN

40 4 YMHOXEHUE U IeJICHUE CTeNeHEen

41 5 Bo3Benenue B cTeneHb MpOU3BEJICHUS U CTETIEHU

42 6 BozBenenue B cTeneHb MPOU3BEICHUS U CTETICHU

43 7 OHOYJIEH U €T0 CTaHAAPTHBIN BUT

44 8 VYMHOXKeHUE 0qHOUWIEHOB. Bo3Benenue oqHoYwIeHa B
CTETICHB.

45 9 YMHOXKEHHE OQHOUYTIEHOB. Bo3BeaeHre oqHo4YIeHa B
CTETICHb.

46 10 OyHkuun Y = X° MY = X° U MX CBOWCTBA




47 11 DyHKIMHU Y = X“uy =X W ux cBoicTBa

48 12 IToBTOpeHue 1 cucremaTu3anus ydeOHOro MmaTepuana

49 13 KonTtpoabsnas padora Ne 4 «CteneHs ¢ HaTypajabHbIM
MOKa3aTeIeM»

MuorouJjiensl (17 yacon)

50 1 MHOTro4JIeH M €r0 CTaHAaPTHBIN BUJT

51 2 MHOro4JICH M €r0 CTaHAaPTHBIN BUJT

52 3 CroxeHue ¥ BBIMUTAaHWE MHOTOYJIEHOB

53 4 CrnosxeHue ¥ BBIMUTAHUE MHOTOYJIEHOB

o4 S) YMHOK€EHUE OJJHOUWIEHA HA MHOTOWIEH

55 6 VYMHOKEHVE OIHOYIEHA HA MHOTOWIEH

56 7 VYMHOKEHME OIHOYIEHA HA MHOTOWIEH

57 8 Briaecenue o011ero MHOKHUTENS 32 CKOOKH

58 9 Briaecenue 0011ero MHOKHUTENS 32 CKOOKH

59 10 [ToBTOpEHME M cUcTEeMaTH3aIMsl Y9e0HOTO MaTepralia

60 11 KoutpoabsHas padora Ne 5 «Cymma v pa3HOCTb
MHOTOYJICHOBY

61 12 YMHOXEHHUE MHOTOWIEHA HA MHOTOUYJIEH

62 13 YMHOXEHHE MHOTOUYIEHA HA MHOTOUJIEH

63 14 Paznoxenne MHOTOWIEHa HA MHOKUTEIN CIIOCOO0M
IPYNITUPOBKH

64 15 Pa3noxxeHre MHOTOUJIEHA HA MHOXKUTENH CITIOCOOOM
TPYNIUPOBKH

65 16 [ToBTOpEHME U cucTemMaTu3alys y4eOHOro MaTepuaa

66 17 Kontpoabnas padora Ne 6 «YMHOKEHUE
MHOTOYJICHOBY

®opMyJibl COKpPalLIeHHOT0 YMHOKeHus1 (18 yacoB)

67 1 Bo3sBenenue B kBaapar CyMMbI U pa3HOCTH JBYX
BBIPAKCHUI

68 2 Bo3BeneHne B KBaipaT CyMMBI U Pa3HOCTH JBYX
BBIPAKCHUI

69 3 Paznoxxenne Ha MHOKUTEN ¢ TOMOIIBIO (hOPMYIT
KBaJ[paTa CyMMBbI M KBaJIpaTa pa3HOCTH

70 4 PaznoxeHne Ha MHOKUTEIHN ¢ TOMOIBIO (OpMYIT
KBaJ[paTa CyMMBI M KBaJ[paTa pa3HOCTH

71 5 YMHOKEHHUE Pa3HOCTH IBYX BBIPAKEHUH HA UX CYMMY

72 6 YMHOKEHHE pa3HOCTH JIBYX BBIPAKEHUHN HA UX CYMMY

73 7 PasnoxeHne pa3HOCTH KBaJpaTOB HA MHOXKUTEIN

74 8 PasnioxeHne pa3HOCTH KBaJpaToOB HA MHOXKHUTEIN

75 9 IToBTOpeHue u cucremarusanus ydeOHOro Marepuasia

76 10 KonTtpoabsnas padora Ne 7 «®opmynbl COKpaieHHOTO
YMHOXKEHUS)

77 11 PaznoxxeHne Ha MHOKUTEIN CYMMBI M Pa3HOCTH KyOOB

78 12 Pa3no)xeHrne Ha MHOXUTEIIM CYMMBI U Pa3HOCTH KyOOB

79 13 [TpeobpazoBaHme METOTO BBIPAKCHHS B MHOTOWICH

80 14 [IpuMeHeHHe pa3ITUYHBIX CIIOCOOOB /IS pa3I0KEeHUs
MHOTOYJICHA Ha MHOKHTEIN

81 15 [IpuMeHeHne pa3TuIHBIX CIIOCOOOB IS PA3IOKCHUS
MHOT'O4WJIEHa Ha MHOXKHUTENN

82 16 [IpuMeHeHne pa3IuYHBIX CIIOCOOOB TSI PA3JIOKEHUS
MHOTOWIEHa Ha MHOXKHUTENN

83 17 [ToBTOpEeHME M crcTemMaTH3anus y4eOHOro MaTepuaia

84 18 KountpoabsHnas padora Ne 8 «[IpeobpazoBanue 11e510ro

BBIPAXKCHUS B MHOT'OYJICH»

CucreMbl JTHHEHBIX YpaBHeHUH (55 yacoB)




85 1 JIunelHbIe ypaBHEHHUs C 1BYMs IEPEMEHHBIMU
86 2 I'paduk JIMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU
87 3 I'paduk JIMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU
88 4 CucteMbl TMHEHHBIX YPaBHEHUH C IBYMS
MIePEMEHHBIMH
89 5 Cnoco0 1oaCcTaHOBKHA
90 6 Cnoco0 11oICTaHOBKHA
91 7 Crioco06 ciosxeHust
92 8 Crioco06 ciosxeHust
93 9 Perienue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUI
94 10 Pemenue 3a1ad ¢ TOMOIIBIO CUCTEM YpaBHEHHM
95 11 [ToBTOpEHME M ccTeMaTH3alus y4eOHOro MaTepuaia
96 12 Konrtpoabnas padora Ne 9 «Pemenue cucrem
YpaBHEHUI»
IToBTOpeHue u 0600meHne (6 4acoB)
97 1 HrtoroBoe nmoBTOpeHmE
98 2 HTorosoe nmoBTopenune
99 3 HTorosoe nmoBTopenune
100 4 HrtoroBoe nmoBTopeHue
101 5 [IpomexyTouHas aTTecTanus
102 6 Wrorosslii ypok
8 kJ1acc
o e o Cpoku n3y4yeHus
wn | paszeny HaumeHoBaHue pa3nesioB, TeM NPOrpaMMmbl
IJ1aH | (paxr
IToBTOpenue (3 yaca)
1 1 IToBTOpeHue
2 2 [ToBTOpEeHUE
3 3 BxoaHasi KOHTpPoJIbHAs padoTa
Panuonanbubie 1podu (17 yacos)
4 1 PanrioHanbHbIe BbIpaKeHUs
5 2 OcHoBHoOe cBoiicTBO Apodu. CokpalieHue apodei
6 3 OcHoBHOE cBOICTBO apodu. CokparnieHue apoodei
7 4 CrnosxeHue 1 BBIYUTaHNE APOOEH ¢ OJUHAKOBBIMU
3HaMeHaTesIMU
8 ) CrnosxeHue 1 BIYMTaHUE APOOEH C pa3HbIMU
3HaMeHaTesIMU
9 6 CrnoxeHre 1 BRIYUTaHHE APOOEH ¢ pa3HBIMH
3HaMeHaTesIMU
10 7 [ToBTOpEeHME U crucTeMaTH3anus y4eOHOro MaTepuasia
11 8 Konrtpoabsnas padora Ne 1 «PanuonansHble ApoOu
CymMa U pa3HOCTB ApoOei»
12 9 YMHoxenue apooeit. Bozpenenue npodeli B CTETICHb
13 10 YMmHoxeHue npobeii. Bossenenue npobeii B cTeneHb
14 11 Jlenenue npobeit
15 12 ITpeoOpa3oBaHue pariOHAIBHBIX BBIPAXKEHUN
16 13 ITpeoOpazoBaHne parOHATEHBIX BBIPAKCHHN.
17 14 [Ipeo6pa3oBaHue pallMOHAIBHBIX BHIPAKEHUN
13 15 OyHKIMA Y = S u e€ rpadux
19 16 [ToBTOpEHUe U cucTeMaTH3anus yueOHOro MaTepuaa
20 17 KountpoabsHas padora Ne 2 «[IpousBenenne u yacTHOE

Ipooeii»




KBaaparnbie kopHu (16 4acoB)

21 1 PanmonannHbIE Yncia

22 2 WppatmonaibHble yncia

23 3 KBanparusie kopHU. AprMETHIECKUN KBAIPATHBIN
KOpEHb

24 4 VpaBHeHue X° = a

25 5 Haxoxnenne npuOMmmkEHHBIX 3HAYCHUH KBaIPaTHOTO
KOpHS

26 6 ®dyukuys Y = yx u eé rpaduk

27 7 KBanpatHplii KOpEeHb U3 MPOU3BEICHUS U IPOOH

28 8 KBanparHbplii KOpEHb U3 CTCTICHH

29 9 [ToBTOpEHME M cUCTEeMaTH3AIHs YIeOHOTO MaTepHralia

30 10 KontpoabHas padora Ne 3 «Apudmernueckuit
KBaJpaTHBI KopeHb. CBOKCTBA apu(PMETHIECKOTO
KBaJIPaTHOT'O KOPHS»

31 11 BriHecenne MHOKHUTES 32 3HaK KOpHsS. BHeceHne
MHOYKHUTEJIS IO/ 3HAK KOPHS

32 12 BriHeceHre MHOKHUTES 32 3HaK KOpHS. BHeceHue
MHOYKHUTEJIS TI0J] 3HAK KOPHS

33 13 [IpeobpazoBanue BhIpaXKEHUN, COICPIKAIIIX
KBaJ[paTHbIC KOPHU

34 14 [IpeobpazoBanue BhIpaKEHUN, COACPIKAIIIX
KBaJ[paTHbIC KOPHU

35 15 IToBTOpEHME U cucTemMaTH3alys y4eOHOTO MaTepuaa

36 16 KounrpoJabHnas padora Ne 4 «[IpuMeHeHne cBOWCTB
apru(METHIECKOTO KBaJPATHOTO KOPHS)

YpaBHeHusi M cucremsbl ypaBHeHuii (31 yac)

37 1 Henonublie kBagpaTHbIE ypaBHEHUS

38 2 Henonable kBapaTHBIe YpaBHEHUS

39 3 dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHHUS

40 4 dopmysa KOpHEH KBaJpaTHOTO YpaBHEHUS

41 5 Pemienue 3a1a4 ¢ TOMOIIBIO KBA/IPATHBIX YPaBHEHUI

42 6 Pemienue 3a1a4 ¢ TOMOIIBIO KBA/IPATHBIX YPaBHEHUH

43 7 Teopema Buera

44 8 Teopema Buera

45 9 IToBTOpeHue u cucremarusanus ydeOHOro Marepuaia

46 10 Konrtpoabsnas padora Ne 5 «Cymma n pa3HOCTB
MHOTOYJICHOBY

47 11 KBaznpaTHblil TPEXUIIEH U €I0 KOPHU

48 12 KBaznpaTHblil TPEXWIEH U €0 KOPHH

49 13 Paznoxenne KBapaTHOTO TPEXUIEHA HA MHOKHTEIN

50 14 Pasno)xeHne kBaJipaTHOTO TPEXUIEHA HA MHOYKUTENH

51 15 Perenue 1poOHBIX pallMOHANBHBIX YpaBHEHUH

52 16 Perenue 1poOHBIX pallMOHANBHBIX YPaBHEHUH

53 17 Perienue 1poOHBIX pallMOHANIBHBIX YPABHEHUH

o4 18 Pemenue 3a1a4 ¢ mOMOIIBIO pallMOHANIBHBIX YPaBHEHUN

55 19 Pemenue 3a1a4 ¢ MOMOIIBIO pallMOHANBHBIX YPaBHEHUN

56 20 YpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk

57 21 YpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk

58 22 HccnenoBanue cucreM ByX JIMHENHBIX YPAaBHEHUH C
JIBYMSI TIEpEMEHHBIMA

59 23 HccnenoBanue cucreM IByX JIMHENHBIX YPAaBHEHUH C
JIBYMSI TIEpEMEHHBIMA

60 24 I'paduueckuii criocod peneHust CUCTEM YpaBHEHU I




61 25 I'paduueckuii crocob penieHns CUCTEM YpaBHEHUH

62 26 Anrebpanyeckuii cnocod penieHus CUCTEM YpaBHEHUH
63 27 Anrebpanyeckuii cnocod penieHns CUCTEM YpaBHEHUH
64 28 Pemenue 3amayd ¢ TOMOIIBIO pallMOHATBHBIX YPaBHEHUH
65 29 Pemenue 3a1a4d ¢ TOMOIIBIO pallMOHATBHBIX YPaBHEHUIN
66 30 IloBTrOpenue u cucremarusanus yaeOHOro MaTepuaia
67 31 KonTtpoabnas padora Ne 6 «KBagparHblil TpEXUIIEH.

JpobHble panmoHanbHbIe ypaBHEHUS. Y paBHEHUS C
JIBYMsI IEPEMEHHBIMU U IX CUCTEMBI»

Hepagencrna (14 yacos)

68 1 UwucoBble HEpaBEHCTBA

69 2 CBoiiCTBa YHCIOBBIX HEPABCHCTB

70 3 C0XeHre ¥ YMHO)KEHUE YHCIIOBBIX HEPABEHCTB

71 4 [TorpenrtHocTh ¥ TOYHOCTH MPUOTMHKCHUS

72 5 [Tepecedyenue n 00beAMHEHNE MHOXKECTB

73 6 UrcnoBble TPOMEKYTKH

74 7 UrcnoBble TPOMEKYTKH

75 8 Pemenue HepaBeHCTB ¢ OHON IEpEMEHHOM

76 9 Penrenne HepaBeHCTB C OJTHOM NEPEMEHHOM

7 10 Pemrenue HepaBeHCTB ¢ OJHOM IMEpEMEHHOMN

78 11 Pemenue cucreM HepaBEHCTB ¢ OHOM IMMEPEMEHHOMN

79 12 Pemenue cucreM HepaBEHCTB ¢ OHOM MEPEMEHHON

80 13 [ToBTOpEHME M cUcTEeMaTH3AIKs YIeOHOTO MaTepHralia

81 14 KonTtpoabnas pabora Ne 7 «HepaBeHncTBa»

Dynknus (10 yacos)

82 1 Oyukuus. O6nacTh onpeaeneHuss 1 MHOXECTBO
3Ha4YeHUH PYHKIUU

83 2 Oynkiusa. O6sacTb onpeaeaeHns 1 MHOXKECTBO
3HaYeHUN QYHKINU

84 3 CBoiicTBa GyHKINU

85 4 CaoiicTBa HyHKIUU

86 5 CBoiicTBa MMHEHHON QYHKINU

87 6 CBoiicTBa TMHEHHON QYHKINU

88 7 CaoiicTBa QyHKIHMH Y = E uy=+x

89 8 CaoiicTBa GpyHKIHI Y = E ny=+x

90 9 IToBTOpenue u cucremarn3zanys yaeOHOTo MaTepuaia

91 10 KonTtpoabnas pabora Ne 8 «Dynkuus»

CreneHb ¢ nejabIM nNokasareseM (6 yacoB)

92 1 Omnpenenenue CTENEHH C IENBIM OTPUIATETEHBIM
TOKa3areieM
93 2 CBoiicTBa CTENEHU C II€JIBIM NTOKa3aTelleM
94 3 [loHsiTHE cTaHJAPTHOTO BUAA YKCTa
95 4 Pemenue 3amay ¢ 60IBITMMEU U MAJIBIMUA YUCITAMHU
96 5 IToBTOpeHue u cucremarn3anys ydeOHOTo MaTepuaa
97 6 KonTtpoabsnas padora Ne 9 «Crenens ¢ nensm
TTOKa3aTeIeM»
IToBTOpeHue u 0600meHne (5 4acoB)
98 1 HTorosoe moBTopeHne
99 2 HroroBoe noBTopeHue
100 3 HroroBoe noBTopeHue
101 4 [IpomexyTouHas aTTecTanus
102 5 HtoroBslii ypok




9 kJiace

Cpoxu usyyeHust

Ne Ne o
HaumenoBaHue pa3zeiioB, TeM NPOrpaMMblI
n/m | pasgeny
IJ1aH | paxr
IToBTOpenue (3 yaca)
1 1 IToBTOpeHUE
2 2 [ToBTOpenue
3 3 BxoaHasi KOHTpoJIbHAsA padoTa
Yucsaa v Boluucjaenud (8 yacon)
4 1 JeWcTBus HaA ACHCTBUTEILHBIMHU YHCIAMHU
5 2 CpaBHEHHE TCHCTBUTEIBHBIX YHCEIT
6 3 ITorpentHoCTh ¥ TOYHOCTHh U3MEPEHUS
7 4 Pa3mepbl 00bEKTOB U AJIUTENBHOCTD IIPOLIECCOB B
OKpY’KaloIleM MHUpe
8 5 [TpakTHKO-OpHEHTHPOBAHHBIE 33]a91
9 6 [TpakTHKO-OpHEHTHPOBAHHBIE 33]a91
10 7 [ToBTOpEeHME U cucTemaTu3ays y4eOHOTO MaTepuaa
11 8 KonrpoJubHnas padora Ne 1 «Hucna u BEIYMCICHUS
®yukuun u rpapuxu (10 yacon)
12 1 CBoiiCTBa YETHOCTH M HEYETHOCTH (DYHKITHH
13 2 I'pacduku 1 cBOIiCTBa HEKOTOPBIX BUJOB (PYHKIIUN
14 3 ®yHKIHs y = ax’, ee rpaduK U CBOICTBA
15 4 OyHKIWs y = ax’, ee rpadUK U CBOHCTBA
16 S) Ipadukn QyHKIMH y =ax” +Nu y=a (x-m)
17 6 Ipadukn QyHKIMH y =ax” +Nu y=a (x-m)°
18 7 [TocTpoenue rpaduka KBagpaTHIHON HYHKIIHH
19 8 IToctpoenue rpadurka KBaApaTUIHON QYHKITHH
20 9 IToBTOpeHue u cucremarusanus ydeOHOro Marepuasia
21 10 Konrtpoabnas pa6ora Ne 2 «DyHkuuu u rpadukm»
YpaBHeHNsI M HEPABEHCTBA € 0JIHOI nepemMeHHoi (20 yacoB)
22 1 Ilenoe ypaBHEHUE U €0 KOPHU
23 2 Ilenoe ypaBHEHUE U €10 KOPHU
24 3 I{enoe ypaBHEHUE U €0 KOPHH
25 4 JlpoOHbIe panmoHaIbHbIE YpaBHEHUS
26 5 JlpoOHBIe panoHAIBHBIE YPaBHEHUS
27 6 JlpoOHbIe panoHaJIbHbIE YpaBHEHUS
28 7 JlpoOHbIe paloHaJIbHbIE YpaBHEHUS
29 8 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH
30 9 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH
31 10 [ToBTOpEeHME U crcTemMaTH3anus y4eOHOro MaTepuaia
32 11 KonTtpoabsnas padora Ne 3 «YpaBHeHus ¢ ogHou
MIEPEMEHHON»
33 12 Pemenue HepaBEHCTB BTOPOM CTENEHU C OHON
MePEMEHHON
34 13 Pemenne HepaBEHCTB BTOPOM CTENEHU C OJHON
MePEMEHHON
35 14 Pemrenne HepaBeHCTB BTOPOM CTENEHU C OJTHON
IIEPEMEHHOM
36 15 Perrenne HepaBeHCTB METO/IOM HHTEPBAJIOB
37 16 Pemiennie HepaBeHCTB METOIOM MHTEPBAJIOB
38 17 Peniennie HepaB€HCTB METOIOM MHTEPBAJIOB
39 18 Pemenne HepaBeHCTB METOIOM HUHTEPBAJIOB
40 19 [ToBTOpEHME U crucTeMaTH3aus Y4eOHOTO MaTepuaia




41 20 KonTtpoabsnas padora Ne 4 «HepaseHcTBa ¢ ogHOM
MePEMEHHON
ABHEHMSI M HEPABEHCTBA C IBYMSI NlepeMeHHbIMH (26 4acoB)

42 1 YpaBHeHUs ¢ ABYMS IEPEMEHHBIMHU U €r0 rpaduk

43 2 YpaBHEHUs ¢ ABYMS IEPEMEHHBIMHU U €T0 TpaduK

44 3 YpaBHEHHUsI ¢ IBYMs ITIEPEMEHHBIMU U €0 Tpaduk

45 4 Pemenue cucreM ypaBHEHU BTOPOW CTENICHU

46 S) Pemenue cucrem ypaBHEHUI BTOPOH CTENEHU

47 6 Pemrenne cucreM ypaBHEHUN BTOPOU CTEIIEHH

48 7 PemreHne cucreM ypaBHEHUN BTOPOU CTEIIEHH

49 8 Pemenue cucreM ypaBHEHUN BTOPOH CTENICHU

50 9 HccnenoBanue cUCTEM ABYX JTMHEHHBIX YpaBHEHUH C
JIBYMS IEPEMEHHBIMU

51 10 HccnenoBanue cucTeM ABYX JTMHEHHBIX YpaBHEHUH C
JIBYMS IEPEMEHHBIMU

52 11 Pemrenue 3a1au ¢ TOMOIIBIO CUCTEM YPaBHEHHI BTOPOI
CTETIeHU

53 12 Pemenue 3a1a4 ¢ MOMOIIBIO0 CUCTEM YPaBHEHU BTOPOI
CTETIeHU

54 13 Pemenue 3a1a4 ¢ MOMOIIBIO0 CUCTEM YPaBHEHUI BTOPOI
CTETIeHU

55 14 Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM YPaBHEHUH BTOPOI
CTENCHU

56 15 [ToBTOpEeHME M cUcTEeMaTH3aIKs YIeOHOTO MaTepralia

57 16 KounTtpoJubHas padora Ne 5 «YpaBHeHus ¢ 1Byms
MIEPEMEHHBIMH U UX CHCTEMBD»

58 17 HepaseHctBa ¢ 1ByMsi mepeMeHHBIMU

59 18 HepaBeHnctBa ¢ 1ByMsi mepeMeHHBIMU

60 19 HepaBeHctBa ¢ 1ByMs mepeMeHHBIMU

61 20 CucTeMbl HEpaBEHCTB C JBYMS IEPEMEHHBIMA

62 21 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU

63 22 CucTeMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU

64 23 CucreMbl HEPaBEHCTB € ABYMsI IEPEMEHHBIMU

65 24 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU

66 25 [ToBTOpEHME M cUCTEMaTH3AIHS YIeOHOTO MaTepHralia

67 26 Kontpoabnas padora Ne 6 «HepaBeHcTBa ¢ 1Byms
NIEPEMEHHBIMH U UX CUCTEMBI»
udmMeTnyeckasi U reomerpuyeckasi nporpeccuu (19 yacon)

68 1 IlocnenoBarenpHOCTH

69 2 IlocnenoBarenbHOCTH

70 3 Omnpenenenue apupmernyeckoit nporpeccuu. Popmyna
N-TO WwieHa apuPMETHIECKON IPOTPECCHH

71 4 Omnpenenenue apupmernyeckoit mporpeccuu. Popmyna
N-TO WwieHa apuPMETHIECKON IPOTPECCHH

72 5 Omnpenenenue apupmernyeckoit mporpeccuu. Popmyna
N-TO WwieHa apuPMETHIECKON IPOTPECCHH

73 6 dopmynia CyMMBbI IEPBBIX N WICHOB apu(METHUECKON
POTPeCcCuu

74 7 dopmyia CyMMBbI IEPBBIX N WICHOB apu(METHUECKON
POTPeCcCuu

75 8 dopmyia CyMMBbI IEPBBIX N WIEHOB apu(METHUECKON
POTPECcCU

76 9 IloBTOpenue u cucremarusanus yaeOHOro MmaTepuana

77 10 KontpoabHas padora Ne 7 «Apudmernueckas

MIPOTPECCHS»




78 11 Onpenenenne reomeTpuyeckoi nporpeccun. opmyna
N-TO YieHa FTeOMETPUIECKON MPOTPECCHH

79 12 Omnpenenenue reomerpudeckoi mporpeccuu. dopmyna
N-TO YieHa FTeOMETPUYECKON MPOTrPECCHH

80 13 Omnpenenenue reomeTpudeckoi mporpeccuu. dopmyna
N-TO YieHa FTeOMETPUYECKON MPOTrPECCHH

81 14 dopMya CyMMBI IEPBBIX N WICHOB T€OMETPUUICCKON
poOrpeccuu

82 15 dopMya CyMMBI IEPBBIX N WICHOB T€OMETPUUIECKON
porpeccuu

83 16 dopMya CyMMBI IEPBBIX N WIEHOB T€OMETPUUIECKON
porpeccuu

84 17 dopMya CyMMBI IEPBBIX N WICHOB T€OMETPUUICCKON
porpeccuu

85 18 [ToBTOpEHME M cUcTeMaTH3alus Y4eOHOro MaTepuaia

86 19 KountpoabsHnas padora Ne 8 «['eomerpuyeckas
MIPOTPECCHUSD»

IToBTOpenue n 0600menne (16 yacon)

87 1 HrtoroBoe nmoBTOpeHmE

88 2 HTorosoe nmoBTopenune

89 3 HTorosoe nmoBTopenune

90 4 HTorosoe nmoBTopenune

91 5 HrtoroBoe nmoBTopeHue

92 6 HrtoroBoe moBTOpeHME

93 7 HTorosoe nmoBTopenue

94 8 HTorosoe nmoBTopenune

95 9 HrtoroBoe nmoBTOpeHme

96 10 HrtoroBoe moBTOpeHME

97 11 HrtoroBoe moBTOpeHME

98 12 HTorosoe moBTopeHune

99 13 HTorosoe moBTopeHne

100 14 Hrorosoe noBTopeHue

101 15 IIpoMexyTouHas aTTecTalus

102 16 HToroselil ypok
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