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IHosicHUTEABbHAA 3aAIIMCKA

PaGouvas mporpamma yueOHOTo Kypca «Aiiredpa» Ha ypOBEHb OCHOBHOTO OOLIETo
obpazoBanus 11 oOyuatommxcst 7—9-x knaccoB 'BOY «Cpennss mxomna Ne 1y pa3pabortana
B COOTBETCTBHH C TPEOOBAHHSIMHU:

o  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUN
(benepaabHOro rocy1apcTBEHHOT0 00Pa30BaTEIBHOTO CTAaH/IAPTa OCHOBHOTO
o01rero oOpa3oBaHUsY,

o mpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHuu ¢eaeparbHOR
00pa3oBaTeNLHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUs»,

e mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTEIBHOM NEITEIEHOCTH IO OCHOBHBIM
0011e00pa30BaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMam
HavyaJIbHOTO 00IIEro, OCHOBHOTO OOIIIEro U CpeHEero 00IIero o0pa3oBaHusy;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHsIM
BOCIIUTAHUS U O0YUEHHS, OT/bIXa U 03[JOPOBJICHHS ACTEH U MOJIOJICIKIY,
YTBEPKJICHHBIX TOCTAHOBJICHUEM IIIABHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOpPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (paKTOPOB CPebl OOUTAHUS,
YTBEPKJICHHBIX TOCTAHOBJICHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PAa3BUTHUSI MATEMAaTHUECKOTO 00pa30BaHus, YTBEP)KICHHON
pacrniopsbxenueM [IpaBurenscrBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IIaHa OCHOBHOT'O 00111ero 00pa3oBaHusl, yTBEPKIEHHOTO MPUKA30M
I'BOY «Cpennss mxona Ne 1» ot 31.08.2022 Ne 175 «O6 yTBep»/A€HUU OCHOBHOM
00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUsy,

e (enepanbHOil paboueil mporpamMmbl yueOHOTo Kypca «Anredpa, KOTOpbIi BXOJUT
B COCTaB y4eOHOro mpeamera «MareMaTHKa.

PaGouas mporpamma opreHTHpOBaHA HA 1E€BbIE TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
dbenepanibHON pabouelt mporpaMme BOCIUTaHUs U B paboueit mporpamme Bocniutanusi [ bOY
«Cpennsist mkoma Ne 1y,

Anrebpa sBIseTCA OJTHUM U3 ONOPHBIX KYpCOB OCHOBHOTO OOIIEr0o 00pa30BaHMs: OHa
o0ecrnieunBaeT U3y4eHHEe JPYTUX AUCLUUILINH, KaK €CTECTBEHHO-HAYYHOT' O, TaK U
T'YMaHHUTapHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAMMO JUIsl TPOJOKEHHsS] 00pa30BaHus U B
MOBCETHEBHOM >kU3HU. Pa3BuTHE y 00yUaronxcs HayqyHbIX IPEICTaBICHUN O
MIPOUCXOXKACHUH U CYLTHOCTH ajredpandeckux adCcTpakiuii, cnocode oTpaxeHus
MaTeMaTUYeCKOW HayKOH SIBIICHUH U MPOIIECCOB B MPUPOJIC U OOIIECTBE, POJIH
MaTeMaTHYECKOr0 MOJICIMPOBAHNUS B HAYYHOM MTO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOT'O MUPOBO33PEHUS U KAUECTB MBIIIJICHUS, HEOOXOAUMBIX IS
ajlanTaluy B COBpEMEHHOM I poBoM ob1ecTBe. M3yuenue anredpsl o0ecrieynBaeTt



Pa3BUTHUC YMCHUSA Ha6JHO,Z[aTB, CpaBHHBAThL, HAXOANUTH 3aKOHOMCPHOCTH, Tpe6yeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBHSI U
BBIBOJIBI, (hopmympoBaTh yTBepkIeHuss. OCBOCHUE Kypca anreOpbl 00eCIeunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHHUS 00YYAIOIINXCS: OHU MCIIONB3YIOT IEAYKTHBHBIC H WHIYKTHBHBIC
paccyxaeHus, 00001IeHNe 1 KOHKPETU3allnio, abcTparupoBanue u aHanorur. O0yueHue
anreOpe nmpernonaraeT 3HaYuTeIbHBI 00BEM CaMOCTOSTEIBHOMN e TEITLHOCTH
o0yJaromuxcs, I0ITOMY CaMOCTOSITEIIEHOE PELICHHE 3aj1ay SIBJISCTCS peau3anuei
JeSITeIbHOCTHOTO MPUHIIUATIA O0YYCHUSI.

B cTpykType mporpamMmMbl yaeOHOTo Kypcea «Anredpay Uit OCHOBHOTO 00IIero 00pa3oBaHus
OCHOBHOC MCCTO 3aHUMAIOT COACPKATCIbHO-MCTOAUYCCKUC mmHun. «4ucna u BBIYUCIICHUA»,
«AnreOpanueckue BhIpaKeHUs», «Y paBHEHUs U HepaBeHCTBay, «Dynkuuny». Kaxnas u3
9TUX COACPIKATCIIbHO-MCTOANYCCKUX JIMHUH Pa3BHUBACTCA Ha NPOTAKCHHUU Tpex JICT U3Y4YCHHUA
Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JMHUSAMU. B Xoze n3ydenus yueOHOro Kypca
00yJaroIUMCs TIPUXOIUTCS JIOTHYECKU PACCYKIATh, HCIIOIh30BATh TEOPETUKO-
MHO>KECTBEHHBIH S3bIK. B CBSI3U C 3TUM B IIporpaMmy y4eOHOTo Kypca «Anredpa»
BKJIFOYCHBI HCKOTOPBIC OCHOBLI JIOTUKH, ITPEACTABIICHHBIC BO BCEX OCHOBHBLIX pa3aciiax
MaTEeMaTHYeCKOro 00pa3oBaHMs U CIIOCOOCTBYIOIINE OBIIAZICHUIO O0yUYaIOIUMUCSI OCHOB
YHUBEPCAIBLHOTO MAaTEMATUUYECKOTO si3bIKa. CoaepkaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO
yae0HOTro Kypca «Anredpay sIBISICTCS €ro HHTETPUPOBAHHBIN XapaKTep.

COI[ep)KaHI/Ie JHnn «Yuciia U BEIMUCICHUS) CIIYKUT OCHOBOH JJISA I[aJIbHefIHIeFo N3YUCHUA
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(hOpPMHUPOBAHHUIO YMEHUS TIOJB30BAThHCS AITOPUTMAMH, a TAKKE MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCETHEBHOM JKU3HU. Pa3BuTHE OHATHS O
YHUCJIe HA YPOBHE OCHOBHOTI'O 00111eT0 00pa30BaHus CBSI3aHO C PAlIMOHATBLHBIMU U
UppaIlMOHAILHBIMU YMCIIaMH, (GOPMUPOBAHUEM MIPECTABICHUN O JCHCTBUTEILHOM YHCIIC.
3aBepieHre OCBOSHUS YUCIIOBOM JIMHUM OTHECEHO K CpEeAHEMY 00IIeMy 00pa30BaHHIO.

Coneprkanue IByX alreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKEHUs» U «Y paBHEHUS
Y HEPAaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y 0OYUAIOIIUXCS MATEMATUYECKOTO
amnmapara, He00X0IMMOTO JUIsl pEeIIEeHHUs 3a/1a4 MaTEMaTUKHU, CMEXHBIX TTPEIMETOB U
MPaKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHEe OCHOBHOTO 00111er0 00pa30BaHus y4eOHBIN
Marepuai rpyninupyeTcs BOKPYT palldOHATBHBIX BEIpKEHUM. ANredpa JeMOHCTPUPYET
3HAUYEHHE MaTeMaTUKHU KakK s13bIKa JJI IOCTPOCHUS MATEMATHUYECKUX MOJIEJEH, ONUCAHMS
MIPOIIECCOB U SIBJICHUI peaabHOTro MUpa. B 3amaun oOydenus airedpe BXOAAT TaKkKe
JanbHenIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHHS, HEOOXOIMMOTO, B YACTHOCTH, IS
OCBOCHHS Kypca MUHPOPMATHUKH, U OBJIAJICHUE HaBbIKAMU JCTYKTUBHBIX PACCYKICHUMH.
[Ipeobpa3oBaHre CUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEM
K MaTeMaTH4eCKOMY TBOPYECTRY.

Copepxanrie GpyHKIMOHATEHO-TPAPUUECKON JIMHUN HAIEJICHO Ha MOJyYeHHe
00yJaronMMuCs 3HaHUH 0 (PYHKITUAX KaK BaXHEHIIIEH MaTeMaTHIECKON MOIeTTH IS
OTHMCAHUS U UCCIIEOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B IPUPOJIC U OOIIECTBE.
N3yuenne marepuana crmocoOCTBYET pa3BUTHIO Y 00YJArONITUXCSl YMEHHS UCTIOJIb30BaTh
pa3IMyHbIE BBIPA3UTENIbHBIE CPE/ICTBA SI3bIKA MATEMATUKHU — CJIOBECHBIE, CHUMBOJIMYECKHE,
rpadguveckre, BHOCUT BKJIJ B (GOPMUPOBAHUE TIPEICTABICHUN O POJIM MAaTEMaTHUKH B
Pa3BUTUU TUBUIIU3ALNHI U KYJIbTYPBHI.



CornacHo yuebHOMY TU1aHy B 7—9 Kiiaccax u3ydaercsi yueOHbIN Kypc «AnreOpay», KOTOPBIi
BKJIFOYAET CIJICAYIOLIHE OCHOBHBIE pa3eibl cojepkanus: «ncna 1 BEIYUCICHUSY,
«AnrebpanyuecKue BEIPAKCHU», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenne yueOHOTro Kypca «Anredpa» orBoautcst 306 yacos: B 7-M kinacce — 102 vaca (3
yaca B HeJelm0), B 8-M kiacce — 102 gaca (3 gaca B Hezenmo), B 9-m kimacce — 102 vaca (3
Yaca B HEJIEIIO).

Jliig peanuzanuy IporpaMMbl UCIIONIb3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPH peaTh3aliy UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPAMM
HaYyaJIbHOTO 00IIEero, OCHOBHOTO OOIIEr0, CpeTHEro 00IIero 00pa3oBaHus OpraHU3aUsIMHU,
OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO EATEIBHOCTh, MPUKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Aunrebpa, 7 kiacc/ Makapsrues FO.H., Munatok H.I'., Hemikos K.W. u apyrue; mox
penakuueit TenskoBckoro C.A., AkimonepHoe o0iectBo «M3aaTenbcTBo
«ITpocsenieHuey;

e Aunre0pa, 8 xitacc/ Makapsrues F0.H., Muntok H.I'., Hemikos K.U. u apyrue; nmox
penaknueit Tenskockoro C.A., AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocsemenuey,

e Aurebpa, 9 kimacc/ Makaperues FO.H., Munarok H.I'., Hemkos K.W. u npyrue; mos
penakuueit Tenskockoro C.A., AknmonepHoe o0iectBo «M3aaTenbcTBo
«IIpocsenieHuey;

o <. >

DneKTpOHHBIE 00pa30BaTeNIbHbBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO MPU peaTn3aluu
HMMEIOIINX FOCYJapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO
00111ero, OCHOBHOT'O OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e AunreOpa, 7 kimacc, PI'AOY IO «Akagemust MunnpocsenieHust Poccuny;

e Aurebpa, 8 xnace, PI'AOY IO «Axanemus Munnpocsemenus Poccumy,

e Aurebpa, 9 xmace, ®I'AOY IO «Axanemus MuHnpocsemenus Poccumy,

e DNeKkTpoHHBIN 00pa3oBaTenbHbIN pecypc «JloMamHue 3aaanus. OcHOBHOE o01ee
oOpa3oBanue. Anreopa», 7-9 kiacc, AO M3marensctBo «IIpocBemnienney;

s <, >

Conep:xxanue yueOHOro nmpeamMera

/-1 KJacce
Yuca 1 BLIYHCIECHUA

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]T OT OJHON (OPMBI 3aHCH APOOEH K IPyro.
[TonsiTHE panMOHaIBHOTO YHCIIA, 3aIIUCh, CPABHEHUE, YIOPSAIOYMBAHUE palliOHAIBHBIX



yrcen. ApudMeTrnueckue IeiHCTBUA ¢ pallMOHAIBHBIMU YKCIaMu. Pemenne 3aqay u3
peanbHON NPAaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeJIeM: ONpeieieHne, Ipeodpa3oBaHNue BbIpaKEHUH Ha
OCHOBE OIIpEaCICHUs, 3aIIUCh OOJIBIIINX YKCEIL. [IpoueHTsl, 3anIMCh NPOLIEHTOB B BUJE I[p061/1
U 1po0M B BUJIE TPOLIEHTOB. TpU OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pEIlICHUE 3a1a4 U3
peanbHOU MPAKTUKHU.

[IpumeneHne MpU3HAKOB ACTUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHbBIX YHCEIL.
PeanbHble 3aBUCHUMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHas MPONOPIHOHATBHOCTH.
AsredOpanyeckue BbIpasKeHH sl

IlepemeHHbIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUSI C IEPEMEHHOM. [[onmycTMBbIE 3HaYEHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEX/y BEIUYMHAMU B BUI€ (POPMYIIBI.
Boruncnenus no ¢popmynam. I[IpeodbpazoBanre OYKBEHHBIX BbIPAXKEHUMN, TOKIECTBEHHO
paBHbIE BBIPAXKEHUS, TIPAaBUIIa IPeoOpa30BaHUS CyMM U IPOM3BEACHUH, ITpaBUiIa pacKphITUs
CKOOOK ¥ IPUBEJCHUS MOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHbBIM I10OKa3aTeIeM.

Onnounensl 1 MHOTOUIEHBI. CTeneHb MHOTOWIEeHA. ClI0KEHUE, BRIUMTAHUE, YMHOKEHHE
MHOTO4JIeHOB. DOPMYITbI COKPAIIEHHOTO YMHOXKEHHUS: KBAJAPAT CYMMBI U KBaJIpaT pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB

Ha MHOXHUTEJIH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHeHMe, KOPEHb YpaBHEHHUS, IPaBUiia IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTb
YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C OAHOW NTEPEMEHHOM, YACIIO KOPHEW JIMHEWHOTO YPABHEHUS, PEILICHHE
JUHENHBIX ypaBHEHUH. COCTaBIIEHHE ypaBHEHUH 110 YCIOBUIO 33Ja4l. PeleHre TeKCTOBBIX
3a/1a4 C TIOMOIIBIO YPaBHEHUH.

JIuneiiHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U ero rpaguk. Crucrema IByX JUHEHHBIX
ypaBHEHMH ¢ IByMs llepeMeHHbIMU. Pelienne cucteM ypaBHEHHH criocoOOM MMO/ICTaHOBKH.
[IpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUHT

Koopaunara Touku Ha nipsimoil. YucnoBblie mpoMexxyTku. PaccTosHue Mexay AByMsl TOUKaMHU
KOOPJMHATHOUN MPSIMOM.

[TpsimoyromnbHas cucrema koopauHat, ocu OX u Oy. AGcuucca u opauHATa TOYKU HA
KOOpAMHATHOM mi1ockocTu. [Ipumepsl rpadukoB, 3ajaHHbIX popmynaMu. Utenue rpaduxos
peanbHbIxX 3aBucumocteil. [lonstue pynkuuu. I'paduk Gpynkunu. CBoicTBa QyHKIMIMA.
JIuneitnas gynkuus, e€ rpapuk. ['padux dynkuun y = |[X|. [padudeckoe pemeHue
JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.



8- KJace

Yuciia 1 BbIYMCTICHUS

KBagparusiii kopens u3 uucia. [lonsarre 00 uppannoHaibHOM uncie. JlecsaTuunbie
npUOINKEHNS UppalMOHaIbHBIX yncen. CBoicTBa apu(hMETHUECKUX KBAaPaTHBIX KOPHEN U
UX MpUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BHIPAXKCHUN U BBIYMCICHUSM.
JleicTBUTEIbHBIC YKCIIA.

Crenens ¢ nenpIM NokasaresaeM u e€ cBoiicTsa. CTaHgapTHas 3allMCh YUCIIA.
AsiredOpanyeckue BbIpasKeHU s

KBagparHslil TpEXUIIEH, pa3iIoKEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIH.
Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpamdeckor Apoou. CroxeHwue,
BbIUUTAHUE, YMHOXKEHHUE, JIeIeHUE aaredpandeckux Ipooe. PannoHanbHble BoIpaXeHUs U
uX npeoOpa3oBaHHeE.

YpaBHeHHsI M HEPABEHCTBA

KBangpatHoe ypaBHeHue, popMyiia KOpHel KBaJpaTHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [Ipocreiinue n1poOHO-
paloOHaIbHbIE YPABHEHUS.

I'paduueckas uHTEpHIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM JTMHEHHBIX
YPaBHEHUH € JBYMs NIEpEMEHHBIMU. [IprMephl pelIeHns CUCTEM HEJIMHEWHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3374 alNTreOpandecKuM CIIoCOOOM.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OJTHON IEPEMEHHOM.
PaBHOCMIIBHOCTH HEpABEHCTB. JINHENHBIE HEPABEHCTBA € OJIHOM nepeMeHHOoN. CrucTeMsl
JIMHEWHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM.

DOyHKIUH

ITonarue gynkiuu. O61acTh onpeaesaeHnss 1 MHOXKECTBO 3HaueHuH GpyHKIuU. Criocoos!
3aaHus QyHKIUH.

I'paduk pynkuuu. Yrenue cpoiicTB ¢pyHkIuu 1o e€ rpaguxy. [Ipumeps! rpapukoB GyHKIUH,
OTpaKaAIOIIUX peaIbHbIE IPOLECCHI.

@OyHKIMY, ONUCHIBAIOIIUE IPSIMYIO U 00PAaTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH, HX
rpaduku. Oyukmun Y = X2,y = X2, y = VX, y=|X|. ['paduteckoe pelenne ypaBHEHHMI 1 CHCTEM
YpaBHEHUM.



9-i1 kJacce

Yucia 1 BBIYUCIEHUSA

PanmonansHbIe Yncia, UppalMoHaIbHBIC YHCIIA, KOHEYHBIC U OECKOHECUHBIC ICCATUYHBIC
npoOu. MHOXXECTBO JEHCTBUTEILHBIX YHCE, ICUCTBUTEIIbHBIC YMCIIa KaK OCCKOHEYHBIC
JeCcSITHUHBIC TpoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM

JEHCTBUTEIbHBIX YUCET M KOOPAUHATHOMN MPSIMOI.

CpaBHEHHE TEUCTBUTEIBHBIX YHCEI, apU(METUUECKHUE ICUCTBUS C ICUCTBUTEIHBHBIMH
YHUCIIAMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUPE.

[TpubnnxEéHHOe 3HaYeHNEe BEIMYUHBI, TOYHOCTH NpHOIMKeHHust. OKpyrieHue Yucerl.
[Ipukuaka u oLleHKa pe3yJbTaTOB BHIYUCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHU, CBOAAIIMXCS K KBaJpaTHbIM. bukBagparnoe
ypaBHeHue. [Ipumeps! perieHns ypaBHEHUM TPETbel U YETBEPTOU CTEIIEHEN pa3IOKEHUEM Ha

MHOXHUTCIIHN.

Pemenne npoOGHO-paliMOHAIbHBIX YpaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4 anreOpaniyeckum
METOIOM.

VYpaBHeHUE ¢ IByMS TIEpEMEHHBIMH U €ro Tpaduk. Permenue cuctem AByX JTUHEHHBIX
YpPaBHEHUU C IByMsI IEPEMEHHBIMU. PellleHre CucTeM IByX YpaBHEHUM, OAHO U3 KOTOPBIX
TUHEIHOe, a Ipyroe — BTOpo# cteneHu. ['padudeckast MHTEpIpeTaIus CHCTEMbI YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3374 alNTreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nuHeHBIX HEPABEHCTB C OJJHOM ITEpEMEHHOM. Pellienne cucreM JIMHERHBIX
HEpaBEHCTB ¢ 0/1HOM nepemeHHoOU. KBasipaTHble HepaBeHCTBA. ['paduueckast HHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMU.

DyHKUMH

KBangparuunas ¢pynkuus, e€ rpaguk u cBoiictsa. [TapaGona, KOOpAMHATHI BEPLIMHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoIIbl.

I'padukn pyuxrmii: y = kx, y=kx + b,y =k/x,y=x%y= VX, Y = |X| u ux cBoiicTBa.

YucaoBble MOCIAET0BATEIbHOCTH | nmporpeccuu



[TonsiTHE YMCIOBOM MOCIIEIOBATEILHOCTH. 3aJaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHOU
dhopmysoit u popMyIol N-TO YICeHA.

Apudmernueckas u reomerpudeckas nporpeccud. @opmyisl N-ro wieHa apupMeTHIecKol 1
TF€OMETPUYECKOMU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHue 4wieHOB apu(PMETHUECKON U TeOMETPUUYECKON IPOrpeccuii TOUKaMu Ha
KOOpJAMHATHOM IUIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIIMAIBHBIA pocT. CI0KHBIE IPOLIEHTHI.

IlnanupyemMble pe3yabTaTbl 0CBOECHUS
MPOrpaMMBblI

JIMYHOCTHBIE pe3yJabTaThl

JInyHOCTHBIE pPe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTo Kypca «Anredpa»
XapaKTEPU3YIOTCL:

1) naTpuoTHYECKOE BOCTIUTAHUE!

IIPOSIBJICHUEM MHTEpECa K IIPOLIJIOMY M HACTOSIIEMY POCCHUICKON MAaTEMATHUKH, [ICHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHSIM POCCUMCKMX MAaTEMaTUKOB M POCCUNCKON MaTeMaTH4YeCKOU
IIKOJIBI, K HCITOJIb30BAHMIO ATHX JIOCTHKCHUHN B IPYTHX HayKaX U MPUKIATHBIX chepax;

2) rpasIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME!

TOTOBHOCTBIO K BBIMOJTHEHUIO 0053aHHOCTEH IpakJaHUHA U pealln3alliy ero npas,
MIPE/ICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP,
SIBJICHHH, TPOLIETYp TPAXKIAHCKOT0 001IecTBa (Harmpumep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHXKEHUN
HayK{, OCO3HAaHUEM BAKHOCTU MOPAIIBHO-3TUYECKUX IPUHLIUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUM MPAKTUYECKUX 3a]a4 MATEMaTHIECKOM
HaMpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOr0 00pa3oBaHMsI HA MPOTHKEHUN
BCEl KM3HU JJIS1 YCIIEITHON TPO(eCcCHOHATIbHON e TENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HaHHBIM BBIOOPOM M ITOCTPOEHUEM MHAWBUYAIIbHOM TPAEKTOPUHU 00pa30BaHUs
1 ’KM3HEHHBIX IJIAHOB C YU4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHE!
CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUATHIO MaTEMaTHUYECKUX
00BEKTOB, 337124, PEIICHUH, PACCYK/ICHUH, YMEHUIO BUACTh MAaTEMaTHICCKHE

3aKOHOMCPHOCTH B UCKYCCTBE,

5) HeHHOCTH HAYYHOTO MO3HAHMSI:



OpHUEHTAIINCH B IEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABIECHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U 00IIECTBA, TOHUMaHUEM
MaTeMaTHYeCKON HayKH KakK cepbhl 4eJIOBEUECKOH JeITeIbHOCTH, 3TANOB €€ Pa3BUTUS U
3HAYUMOCTH ISl pPa3BUTUS LIUBWIM3ALUH, OBJIAICHUEM SI3bIKOM MAaTEMAaTUKHU U
MaTeMaTUYECKON KYJIbTYPOMl KaK CPEACTBOM IO3HAHUS MUPA, OBJIAJEHUEM IPOCTEHIIUMHU
HaBbIKAMH UCCIIEI0BATEIbCKON JIEATEIbHOCTH,

6) pu3nyeckoe BocniuTanue, popMupoBaHue KYJIbTYPHI 310POBbSI U SIMOIMOHAIBHOTO
OJ1aronosyqus:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUSI B UHTEPECAX CBOETO 30POBbs, BEICHUS
3I0pPOBOT0 00pa3a sku3HU (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHATHH U
OT/IbIXa, PeryJisipHas Gpu3nyeckas akTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKa pedIeKkcuH,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MPaBa APYroro 4eJI0BEKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

OpI/IeHTaIII/ICf/'I Ha IPUMCHCHHUEC MAaTCMATHYCCKUX 3HAHUHU IJId pCIICHUA 3a1a4 B O6HaCTI/I
COXPaHHOCTH OKPY)KAIOIICH Cpe/Ibl, INITAHUPOBAHHUS TIOCTYITKOB M OIICHKH WX BO3MOKHBIX
MOCJICACTBU ISl OKPY)KAIOIIEH cpe/ibl, 0CO3HAHUEM TTI00ATBHOTO XapaKTepa
IKOJIOTUYECKUX MPOOJIEM U TYTEH UX pEIICHUS;

8) aJanranus K UISMCHAIOIIUMCHA YCJII0BUAM COIMAIBLHOH U HpHpO)IHOﬁ Cpeanl:

TOTOBHOCTBIO K JICMCTBUSM B YCIOBHAX HEONPEAEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PE3 IIPAKTUYECKYIO NEATEIbHOCTD, B TOM YUCJIC YMEHUE YUYUTHCA Y
APYTUX JIO/ICH, MPHOOPETaTh B COBMECTHOM JIEATETFHOCTH HOBBIC 3HAHMS, HABBIKU U
KOMIIETCHIIMHU U3 OIBbITA IPYIUX;

HE00X0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHMM, B TOM yucie (GOpMyIHpOBaTh UJIEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAX U ABJICHUAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPeOYIOLINI KOHTpMEP, KOPPEKTHPOBATh MPUHUMAaEMbIe PEIIeHUs U IeHCTBY,
(GhopMyIIMpoBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, (OPMUPOBATDH OIIBIT.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

IMo3naBaTebHBIE YHMBePCcAJbHbIE YueOHbIE 1eHCTBUS
Ba3oBble j1oruuyeckue AeiicTBUA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKUX
00BEKTOB, MOHATHHA, OTHOLIEHUN MEXIY MOHATHAMHU, (OPMYITHPOBATH
orpezeNeHusl NOHITUHN, YyCTaHABIMBATh CYIIECTBEHHBIHN NMPU3HAK Ki1accUu(UKaIINY,
OCHOBaHHUS JJ1s1 000OIIEHHUS U CPaBHEHUS], KPUTEPHH ITPOBOIMMOTO aHAN3a,

e BOCIPUHUMATh, POPMYITHPOBATH U MPEOOPA3OBBIBATH CYKIEHUS: YTBEPAUTEIbHBIE
U OTpULIATEIIbHbIE, €MHUYHbIC, YACTHBIC U OOLIHE, YCIOBHBIE,



e BBIABISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B
(akTax, 1aHHBIX, HAOIIOJAECHUAX U YTBEPXKACHUSX, IPeAaraTb KpUTEPUN AT
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUH;

e JiCJIaTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTUBHBIX

YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

e pa3dupaTh AOKA3aTEIbCTBA MATEMATHICCKUX YTBEPXKICHUH (IIPSIMBIC M OT
IPOTUBHOT'0), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIC JI0KA3aTENILCTBA
MaTeMaTHYeCKuX (PaKkToB, BEICTpaUBATh apI'yMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS;

e BBIOUpATH CIIOCOO penieHus y4eOHo 3anaun (CpaBHIUBATH HECKOJIBKO BAPHAHTOB
peleHus, BEIOUpaTh Hanbo1ee MOAXOAAINHA ¢ YIETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue 1eHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BATEIHCKUN HHCTPYMEHT TTO3HAHUS,
(bopMyITHPOBaTH BOIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEYIHNE, TPOdIIEMY,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE ¥ JJaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHCHHUE,

MIPOBOIMTH 10 CAMOCTOSATEIHFHO COCTABIICHHOMY TUTAHY HECITIOKHBIM SKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MAaTEeMaTHIECKOTO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOMH;

CaMOCTOSITENILHO (hOPMYITUPOBATh 000OIICHHUS M BBIBOJIBI IO PE3YJIbTaTaM
pOBEIEHHOTO HAOJIIOACHUS, HCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh
MIOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 000OIICHUN;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MIPOIECCa, & TAKKE BBIJBUTATH
IPEIOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ unpopmanmei:

e BBIABJIATH HEJOCTATOYHOCTh U U30BITOUHOCTh MH(POPMALIMH, JTaHHBIX,
HEOOXOMMBIX JUISl pellIeHHs 3a/]1auH;

e BBIOMpPAThH, AaHAIU3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
UH(POPMALIHIO PA3IMYHBIX BUAOB U (OpM NpeacTaBIeHNUS;

e BBIOMpaTh popMy npeacTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBATH pelIaeMble
3aJa4uu CXeMaMH, AUarpaMMaMiy, HHOHM rpadukoi 1 ux KOMOMHAIMAMY;

e OLIEHMBATh HAAEKHOCTh HH(OPMALIUY IO KPUTEPUSIM, ITPEITIOKEHHBIM YUUTEIEM
WK COPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHUKaTHBHBIe YyHHBepcaJibHble Y4eOHbIe el CTBHA:

e BOCHPUHHUMATH U POPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSAMH U
HEJSIMU 00ILIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUSI B
YCTHBIX U ITMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 XOAY PELICHU 3aa4H,
KOMMEHTHPOBATH IMOJTYyYEHHBIN pe3ybTarT;

e B X0Je 00CYXKICHHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOI TEMBI,
po0JieMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HAlIEJICHHbBIE Ha TOMCK
pELICHUS, COIIOCTABIATh CBOU CYXKICHHUS C CYKICHUSIMHU IPYIrUX YYaCTHUKOB
Juanora, oOHapyXHBaTh pa3InyKe U CXOCTBO MO3UIUI, B KOPPEKTHOH (hopme
(bopMynHpOBaThH pa3HOTIACUS, CBOM BO3PAXKEHUS,



e TMPEJCTABIATH PE3yJbTAThl PEIICHUS 3a/1a4H, YIKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYILUICHUS C y4ETOM 3a/1a4
NPE3CHTAIMH U OCOOEHHOCTE! ayJUTOpUH,

e TIOHHMMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHOW U MHAUBUAYAIbHON pabOThI
IPU PEUICHNH YYeOHBIX MaTeMaTHUYECKUX 3a/1a4;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM pabOThl, pacpeieisTh BUIBI padOT, JOTOBAPUBATHCS, 00CYKIATh
MPOLIECC U PE3yNIbTAT padOThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFO/ICH;

e yYaCTBOBATh B IPYIIOBHIX (hopMax paboThl (00CYkIeHHS, 0OMEH MHECHHUSIMH,
MO3TOBBIC IITYPMbI U IPYTHUE), BBIMOJIHATH CBOIO YaCTh PabOThI U KOOPMHUPOBATH
CBOM JCUCTBUS C JPYTUMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAa
B OO MPOAYKT MO KpUTEPUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU
B3aUMO/JICHCTBUA.

PeryasitTuBHbIe yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranmsaunmus:

e CaMOCTOSITENIbHO COCTABJIATH IUIaH, AJITOPUTM PELICHHUs 3a1aun (MM ero 4acTh),
BbIOMpATh CIIOCO0 PELIeHUs C YUETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BApUAHTBI PEIICHUH ¢
y4€TOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTE/JIEKT !

e BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCca U pe3yJibTaTa
peleHuss MaTeMaTHIeCKON 3a1a4H;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUU 3a1a4H,
BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIBTATA JEATEIbHOCTH IIOCTABICHHON LIETU U
YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHIKEHHS UM HEJOCTHKEHUS LIENIU, HAXOUTh
OIIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

Hpe)]MeTHI)Ie pe?.yJII)TaTI)I
7-1 kjaacce

K koH1y 00y4eHus B 7 Kkjacce 00yJaromuiics MoJIy4duT CIeIyIOIIHNe IpeIMETHbIE
pE3yJIbTaTHI:

Yuciia 1 BLIYMCJIEHUA

BoinonHsATh, coyerast ycTHbIE M MMCbMEHHbIE IPUEMBI, apudmMeTnyecKue 1elcTBUS ¢
palMOHAIbHBIMU YHACIIAMU.

HaxoauTh 3HaUEHUS YUCIOBBIX BBIPAKCHUH, IPUMEHATH Pa3HOOOpa3HbIEC CIIOCOOBI U MPUEMBI
BBIYMCIICHHS 3HAaYE€HUN JPOOHBIX BRIPAKECHHM, COAEPKANTUX OOBIKHOBEHHBIE U IECSITHIHBIC
apoOu.



[TepexoauTh OT OAHOM (HOPMBI 3aITUCH YUCEN K Ipyroi (peoOpa3oBhIBaTh ACCATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOD).

CpaBHUBaTh U YNOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrasTh YncCia.

BrmonssaTh IIPUKUAKY U OOCHKY pE3yJibTaTa BbI‘IHCJICHHﬁ, OLICHKY 3HAQYCHUH YHCIIOBBIX
Bblpa)KeHI/If/'I. BreinmonaHsaTh I[GﬁCTBI/ISI CO CTCIICHAMMU C HAaTypaJIbHBIMH ITIOKA3aTCIISIMU.

[IpuMeHATH NpU3HAKK JETUMOCTH, Pa3JIOKECHUE HA MHOKUTEIIN HATypaIbHbIX YUCEI.
Pematp npakTuko-OpueHTUPOBAaHHBIC 33Ja4H, CBA3AHHbBIE C OTHOLIECHUEM BEJINYMH,
[IPONOPLUOHAIBHOCTBIO BEJIMYMH, IIPOLICHTAMU, HHTEPIPETUPOBATDH PE3YJILTATHI PEILICHUS
3aJa4u ¢ y4€TOM OTpaHUYEHU, CBA3aHHBIX CO CBOMCTBAMHU PAcCMaTPUBAEMbIX O0OBEKTOB.

AnredOpanyeckue BbIpaKeHU s

Hcrnosp30Bath anreOpandecKyr TEPMHUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh ¢€ B Ipolecce
OCBOCHHSA y4eOHOTO MaTepuaia.

Haxoauth 3HaueHus 6YKB6HHBIX BBIpa)KCHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPEMCHHBIX.

BreimonHsaTe Hp606p330BaHI/I${ OCJI0Tr0 BBIPAXKCHHA B MHOT'OYJICH IIPUBCIACHUCM l'IOI[O6HBIX
cJ1araCMbIX, paCKpbITUCM CKOOOK.

BBINONMHATE yMHOKEHHE OJHOUYIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh pa3ji0KEeHNUE MHOIOWIEHOB HA MHOKHUTEIH C IIOMOIIBIO BBIHECEHUSI 382 CKOOKH
00I11er0 MHOXKUTEIS, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POpMYIT COKpaIEHHOTO

YMHOKCHHA.

[IpumensTs npeoOpa3zoBaHKsl MHOTOWICHOB JJIsl PELICHUS pPa3InYHbIX 3a/1a4 U3 MAaTEMAaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonb30Bath CBOICTBA cTENEHEN ¢ HaTypalbHBIMU MIOKA3aTENSIMU [Tl IPE0Opa30BaHUS
BBIPaKCHUM.

YpaBHeHHs M HEPABEHCTBA

Pemrate nuHeNHbIE YpaBHEHHUS C OJHOW IIEPEMEHHOM, IPUMEHSS [TpaBUiIa IIEPEXOAA OT
HCXOJIHOTO YPAaBHEHUS K PABHOCUIBHOMY eMy. IIpoBepsTh, SIBISETCS JIM 4MCI0 KOPHEM
YpaBHEHUSL.

[IpumensTh rpadguueckre METOIbI IPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupats npuMepsl nap yucen, BISIOIUXCS PEIIeHHEM JIMHEWHOTO YpaBHEHUS C IBYMS
[IEPEMEHHBIMU.



CTpouTh B KOOPAWHATHOH IIIOCKOCTH I'padUK JIMHEHHOTO YpaBHEHUS C ABYMS
MIEPEMEHHBIMH, MOJIb3YACh IPa(QUKOM, TPUBOJUTH PUMEPDI PELICHUS YPABHEHHUS.

Pemate cuctemsl IBYX JTMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaduuecKu.

CocTaBnaTth U pemaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUHN 11O
YCIJIOBHIO 33J1a4, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJTYYCHHBIN
pe3yInbTar.

DYyHKIUHA

I/I306pa)KaTb Ha KOOp,I[HHﬁTHOfI HpHMOI;'I TOYKH, COOTBCTCTBYIOIIUC 3aJaHHBIM KOOpAHATAaM,
JIy4u, OTPC3KH, MHTCPBAJIbI, 3alIMChIBATh YU CJIOBBIC ITIPOMCIKYTKH Ha anre6pa1/1quK0M SA3BIKC.

OtMmeyath B KOOPANHATHOM INIOCKOCTH TOYKH IO 3alaHHBIM KOOPJMHATAM, CTPOUTH IpaduKu
nuHEHHbIX QyHKIMA. CTpouTh rpaduk GyHKIun Yy = [X|.

OnwuchIBaTh C MOMOIIBIO PYHKIIUN M3BECTHBIC 3aBUCUMOCTH MEX/y BEJTHUNHAMHK: CKOPOCTb,
BpEMsI, PACCTOSHUE, IeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIIBHOCTD, BPEMS, 00BEM
paboTHL.

HaxonuTe 3HaueHune GyHKIMK 10 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cocod npeacTaBieHUs U aHanu3a nHGOpMaIuu, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeabHBIX MPOIECCOB H 3aBUCUMOCTEH.

8- KJace

K koHIy 00y4eHus B 8 kj1acce 00y4aroIuics MOIyduT caelyrolue npeIMeTHbIE
pe3yIbTATHI:

Yuciia 1 BbIYUCICHUA

Hcnons30BaTh HavaabHbIE PEACTABICHUS O MHOKECTBE IEUCTBUTENBHBIX YHCEIT JUIS
CpaBHEHMsI, OKPYIJICHUS U BBIYUCIICHUH, N300pakaTh 1eHCTBUTENbHbIEC YHCIa TOUKaMHU Ha
KOOPIMHATHOMW IIPSIMOM.

[TpumMeHATH NOHATHE apUPMETUYECKOTO KBaJPATHOI'O KOPHS, HAXOAUTh KBaJApaTHbIE KOPHH,
HCIOJIb3YS IPU HEOOXOIMMOCTH KaJIbKYJISITOP, BBIIOJIHATH MpeoOpa3oBaHusl BhIPaXKEHUH,

COACPpIKAIINX KBAAPATHBIC KOPHU, UCIIOJIb3Y CBOMCTBA KOpHeﬁ.

Hcnonb30Bath 3anucy OOIBIIUX M MATBIX YHUCENT C TOMOIIBIO AECITUYHBIX IPOOeH 1
crenenei yucna 10.

AJiredpanyeckue BbIpaKeHUs

[TpuMeHSITh MOHSTHE CTETIEHU C IEeTBIM MTOKa3aTesIeM, BEITOTHATh Mpeodpa3oBaHuUs
BBIPOKECHHH, COJEPIKAIINX CTEIIEHHU C IEJIBIM MTOKa3aTEeNIeM.



BBINONHATE TOXKIECTBEHHBIE TPEOOPa30BAHNUS PAIMOHAIBHBIX BBIPAKEHHH HA OCHOBE
IIPaBUJI ICHCTBUH HaJl MHOTOWICHAMH U alIre0pandyecKuMu IpoOsiMH.

PaCKJ'IaI[bIBaTI) KBa,I[paTHHfI TpéX‘IJ'ICH Ha MHOXXHTCIIN.

[TpumensaTH IPeoOpa30BaHMs BEIPAKECHUH IS pEIICHUS Pa3IMYHbBIX 337a4 U3 MaTEMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAbHON ITPAKTUKHU.

YpaBHeHHsI 1 HEPABEHCTBA

Pemarsp nuHeiHbIe, KBaPATHBIC YPABHEHUS U PALlMOHAIbHBIC YPABHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMsI [IEPEMECHHBIMH.

IIpoBoauTh MpOCTENHIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHUCIIE C
NPUMEHEHHEM IpadUuecKuX MpeICTaBICHU (yCTaHABINBATh, UMECT JIH ypaBHEHHE WU
CHCTEMa YPaBHEHUIl PEIICHHUs, €CIT UMEET, TO CKOJIBKO, U [IpoYee).

[lepexoauTh OT ClIOBECHOM (POPMYITUPOBKH 3a7a4M K €€ anredOpandeckoil Moaesu ¢
IIOMOUIbIO COCTABJICHUS YPaBHEHHS WJIM CUCTEMbI YPaBHEHUH, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4y IIOJyYEHHBIN PE3YJIbTAaT.

IIpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB /U1 CPABHEHHUS, OLICHKH, PEIIATh JMHEHHbIE
HEPaBEHCTBA C OJJHON MIEPEMEHHON U MX CHCTEMBI, 1aBaTh rpauIecKyl0 MILTIOCTPAIHIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

[ToHuMaTh 1 UCTIOIB30BATh (PYHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMUHBI, CHMBOJIUYCCKHE
0003HaYCHHsT), ONPEACIATh 3HAUCHUE (DYHKIIUH 110 3HAYCHUIO apryMEHTa, ONPEACISATh
cBoiicTBa (pyHKIMU 1O €€ TpaduKy.

Ctpouts rpaduku 37eMeHTapHbIX GYHKINN BUja:

y=k/x,y=x% y=x%y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (YHKIIHH IO €&
rpaduKy.

9-i1 KJ1ace

K koHIy 00y4eHus B 9 kj1acce 00y4aroImuics MOIyduT caelyrolue npeMeTHbIe
pe3yIbTATHI:

Yucaa v BBIYUCIEHUS
CpaBHI/IBaTI) " YIIOopsAAOYMUBaATh palliOHAJIBHBIC U UPPALIUOHATIBHBIC YK CJIA.

BreimonHaTh apI/I(I)MCTI/IquKI/IC HCﬁCTBHH C pallMOHAJIbHBIMHU YUCJIaMU, COYCTAaA YCTHBIC U
IIMCBMCHHBIC HpI/IéMBI, BBIITOJIHATD BBIYUCIICHUSA C UppallMOHAJIBHBIMHA YUCJIAMHU.

Haxonuts 3Ha4eHUs cTENEHEHN ¢ NENbIMU MTOKA3aTEISIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM.



OKpyTJIsITh NENCTBUTENBHBIE YUCIIA, BBIOIHATH IPUKUJIKY PE3Y/IbTaTa BEIYUCICHHUH, OLICHKY
YHCJIOBBIX BBIPA)KEHUH.

YpaBHeHHsI 1 HEPABEHCTBA

Pemrate nuHeNHbIE ¥ KBapaTHbIC YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM, IIPOCTEHIINE
IpOOHO-paLlOHAIbHBIC YPABHEHHUS.

Pemiate cucreMbl AByX TUHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU M CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHEHUHBIM.

Pemrate TeKCTOBBIE 331a4H aNredpanuecKuM CriocoO0M C MTOMOIIBIO COCTABJICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBOANTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCIIE C
NpUMEHEHHEM rpauYecKuX MpeAcTaBieHu (yCTaHABIHBATh, UIMEET JIM YPAaBHEHUE WUITH

CHCTeMa YpaBHEHHH PEIICHHS, €CIT UMEET, TO CKOJIBKO, U IpoYee).

Pemiate nmuHeliHbIe HEPABEHCTBA, KBAaIpaTHBIC HEPABEHCTBA, H300paXKaTh PEIICHHE
HEPaBEHCTB Ha YHCIIOBOW MPSMOA, 3aMKCHIBATh PEIICHUE C TTIOMOIIbIO CHMBOJIOB.

Pemath cucTembl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPAaBEHCTB, BKIIIOUAIOIINE KBaPATHOE
HEPaBEHCTBO, U300paXaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YMCIOBOW MPSMOH, 3aITUCHIBATH
pELICHUE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MPH PELICHUH PA3JIMUHBIX 3371a4.

DOYyHKIUH

Pacrio3HaBath QyHKIMM H3ydeHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHYECKU PACIIOIOKEHUE Ha
KOOPJIMHATHO# rtockocTh rpadukoB pynkuuit Buga: y = kx, y = kx + b, y = k/x, y = ax® + bx
+¢,y =%,y =X,y = [X|, B 3aBHCHMOCTH OT 3HauYeHHi K0>(DHUIHEHTOB, ONUCHIBATH

CBOMCTBA (PYHKIUH.

Crtpouth u n300pakaTh CXeMaTUYECKU TpapuKU KBaIpaTUUHBIX (PYHKIUH, OMUCHIBATH
CBOMCTBA KBaJIpaTUYHbBIX (DYHKIMHA MO UX rpaduKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIHIO 110 (popMysie, TPUBOJUTH IPUMEPHI KBaIPaTUYHBIX
GyHKIUHI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucj10BBIE MOCJTEI0BATEIBHOCTH H nmporpeccuun

Pacno3naBarh apI/I(bMCTI/I‘{CCKYIO N TCOMECTPUUYCCKYIO TPOTPCCCHUU IIPU PA3HBIX criocobax
3aaHusl.

BbINOMHATE BBIUMCIIEHUS ¢ UCTIOJIB30BaHuEM (GOpMYI N-To wieHa apuMeTHYeCcKo u
TrEOMETPUUECKOI MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTI) YJICHBI MTOCJIECA0BATCIIPHOCTH TOYKaAMH Ha KOOp}II/IHaTHOI)’I IIJIOCKOCTH.



Pemiate 3a1auu, cBA3aHHBIE C YUCIOBBIMU MOCJIEI0BATEILHOCTSMHU, B TOM YHCIIE 33/1a4U U3
peabHOM )U3HU (C UCIOIBb30BAaHUEM KaJbKYJIATOPA, IIU(POBBIX TEXHOIOTHIA).

TemaTu4yeckoe MIAHUPOBAHUE

/-1 KJ1ace
No HaunmenoBanu | KosimuecTBo yacos
11/- e pa3/iesioB U DaeKkTpoHHbBIE (HH(POBHIE)
TeM Beer | Kontpoabnel | IIpakTHYECKH | gGpazoBaTebHbIE Pecypehl
" | nporpammer |0 e padoThI e paboThbI
Yucna u bubnuorexa ®I'UC «Most
| |Bptancnenus. o5 1 mkosa» — lesson.academy-
ParnonasbHbIC content.myschool.edu.ru/02.2/
qucia 07
A6 DAICCKI Anrebpa, 7 kimace, DI'AOY
2 p 27 1 AIIO «Akanemus
€ BBIPXKCHHS
MuHnpocsemenus Poccum»
DIIEKTPOHHBIN
o0pazoBaTenbHbBIN pecypc
«JloMariHue 3a1aHusl.
3 zsa;;el:g; 20 1 OcHoBHOE 00111ee
p obpasoBanue. Anredpay, 7-9
kiace, AO U3narenscTtBo
«[Ipocemienue»
Koopaunats! u
4 | rpaduku. 24 1 <.>
DyHKIMU
5 IToBTOpEHME M 6 1 < >
00o01mieHne
OBIIEE
KOJIMYECTBO
YACOBIIO 102 S 0
I[MPOT'PAMME
8-H KJ1acc
Ne | HaumenoBanu | KosmuectBo 4acos
DaekTpoHHbIE (HM(pPOBbIE)
n/ |e pa3uesioB u 5
o | rem Bceer | Kontpoabnb | IIpakTuyeckn | 00PA30BATEILHBIE PECYPCHI




NMPOrpamMMbl 0 e padoThI e padoThI
Yucna n bubmuoreka ®I'YC «MOA
| | Bbraucienus. 15 nikoja» — lesson.academy-
KBanpatHsie content.myschool.edu.ru/02.2/
KOpHHU 08
Yucna u
BBIYKCJICHUS. Anrebpa, 8 kimace, DI'AOY
2 |Crenens c 7 AI1O «Axanemus
LEJIBIM Munnpocsenienus: Poccuny
MoKa3aTeyieM
ONEKTPOHHBIN
AsreBpanecku o0Opa3oBaTeNbHbII pecypc
«JlomalliHue 3a1aHusl.
€ BBIPQKCHHUS.
3 - 5 1 OcHoBHOE 00111EE
T é)?fnen oOpa3oBanue. Anreopa», 7—9
p kiacce, AO U3paTenscTBO
«IIpocBemenue»
Anrebpanyecku
4 | © BpIpAKEHUA. 15 1 < >
Anrebpanyecka
s Tpo0b
VYpaBHeHus u
5 |HepaBeHCTBa. 15 1 < >
KBanpartHbie
ypaBHEHUS
YpaBHeHUS U
6 |HepaBeHCTBa. 13 < >
Cucremsl
ypaBHEHUH
YpaBHeHUs U
7 | HepaBeHCTBa. 12 1 <..>
Hepasencra
DyHKIUH.
8 | OcHoBHBIE 5 <..>
MOHATHUSA
DyHKIUH.
9 | Ywucnoseie 9 <..>
byHKIIUN
10 IloBTOpEHUE U 6 1 < >
000011IEHNE
OBIIEE
KOJIMYECTBO 102 5 0

YACOB I10




I[TPOTPAMME

9-i1 k1ace
Ne |Haumenopanme | KO/IMUECTBO Yacos JuexTponnbie (1udpoBbIe)
n/ | pa3aejioB H TeM Beer | Kontpoann | [IpakTudeck o0pa3oBaTe/ibHbIE
| porpaMmel 0 ble padoThl | Me padorer | PECYPCBI
Yucma n bubnunorexa PI'UC «Most
1 |petuncnenus. 9 mkosay — lesson.academy-
JlelicTBUTEIbHBIE content.myschool.edu.ru/02.
yucia 2/09
VYpaBHeHus u
HEpaBEHCTBA. Anrebpa, 9 kimace, DI'AOY
2 | YpaBHeHwHs ¢ 14 1 AI1O «Axanemus
oJHOH MuHnpocsemenus Poccum»
MIEPEMEHHOMN
DNEeKTPOHHBIN
VpasHerus i o0pa3oBaTenbHBbII pecypc
«JlomallHue 3a1aHusl.
HEpaBEHCTBA.
3 14 1 OcHoBHOE 00111EE
Cucremsbl
ABHCH oOpa3oBanue. Anredpay, 7—
yp 9 knacc, AO UznarenscTBo
«IIpocBemenue»
YpaBHeHUS U
4 | HEepaBeHCTBA. 16 1 <..>
Hepasencra
5 | OyHKIUH 16 1 <.>
YucnoBbie
6 |mocnemoBarensHoc | 15 1 <.>
TH
IToBTOpEHUE,
7 00o0011IeHKE, 18 1 < >
CHCTEMAaTHU3aIIH
3HAHUMN
OBILIEE
KOJIMYECTBO
YACOB IIO 102 6 0
[TPOTPAMME
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