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IHosscHuTEABbHAA 3AIIMCKA

Pabouas nmporpamma yuebHOTo Kypca «Anredpay Ha ypoBEHb OCHOBHOTO OOIIETO
oOpazoBanus i 00yJaromuxcst /—9-X KJ1accoB pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSIMMU:

e  @epaepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepaecHUN
(benepaabHOro roCy1apCTBEHHOT0 00Pa30BaTEIBHOTO CTaH/IaPTa OCHOBHOTO
o01rero o6pa3oBaHUsY,

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHuu ¢eaeparbHOR
00pa3oBaTeNbHOW MPOrPaMMbl OCHOBHOTO 00IIer0 00pa3oBaHuUs,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3aluK U OCYIIECTBIICHHS 00Pa30BATEIBHOMN IEATEILHOCTH 110 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMam
HAYaIBHOTO 00IIEr0, OCHOBHOTO OOIIEro M CPEeIHEro 00IIero o0pa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHUSI U O0YYCHUS, OTABIXA U O3JJOPOBIICHHS JACTECH M MOJIOJICKU,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIAaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
6e3omacHOCTH U (WIK) OE3BPEIHOCTH IS YeIOBEeKa (haKTOPOB CPEbl OOUTAHUSY,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIMU PA3BUTUS MATEMAaTHYECKOTO 00pa30BaHusl, YTBEP)KICHHON
pacnopsbkenueM I[IpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTro MIaHa OCHOBHOTO o01miero oopazoBanmsiMAOY CII Ne 76;

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

Pabouas nporpamma opreHTHpOBaHa Ha LI€€BbIE TPUOPUTETHI, CHOPMYIHPOBAHHbBIE B
¢benepanbHO paboyei mporpaMMe BOCIIUTaHUS U B pabouell mporpaMme BOCIUTAHUS
MAOQOY CII Ne 76.

Anre0pa sBIseTCA OJTHUM U3 ONOPHBIX KYpCOB OCHOBHOTO 00IIEr0o 00pa30BaHUs.: OHa
o0ecrnieunBaeT U3y4eHHUEe JPYTUX AUCLUUIUIMH KaK €CTECTBEHHO-HAYYHOI' 0, TaK U
T'YMaHHUTapHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAMMO JUIsl TPOJOKEHHs] 00pa30BaHus U B
MTOBCETHEBHOM >kM3HU. Pa3BuTHE y 00yyaronmxcs HayuyHbIX IPEICTaBIECHUN O
MPOUCXOKACHUH M CYLTHOCTH ajredpandeckux abCcTpakiuii, cnocode oTpaxeHus
MaTeMaTUYeCKOW HayKOH SIBIICHUM U MPOIIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYeCKOro MOJICIMPOBAHNUS B HAYYHOM MTO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIIJICHUS, HEOOXOAUMBIX IS
aJlanTalliy B COBpEMEHHOM I poBoM ob1ecTse. M3yuenue anredpsl o0ecrieynBaeTt
pa3BUTHE YMEHHUS Ha0I10/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO 0OOCHOBBIBATH CBOU JICHCTBHS U
BBIBOJIbI, (popMymnHpoBaTh yTBepkIeHus. OCBOEGHUE Kypca anredpbl 00ecreynBaeT pa3BUTHE
JIOTHYECKOTO MBILUIEHUS 00YYaIOLINXCS: OHU MCIIONB3YIOT I€AYKTUBHBIE U HHAYKTUBHBIC
paccyxenusi, 000011eHne U KOHKPETHU3aIuio, abCTparupoBanue u aHainoruto. O0ydeHne



anre0pe mpeanoiaraeT 3HaYuTEeIbHBINH 00BEM CaMOCTOSTEIbHON JeATEIbHOCTH
00yJaromuXxcsi, MO3TOMY CaMOCTOSITEIFHOE PEIICHHUE 3a/1a4 SBJISICTCS pealln3aiuei
NeSATEILHOCTHOTO MPUHIIAIIA 00yUYEHUSI.

B cTpykType mporpamMmMbl yaeOHOTo Kypcea «Anredpay Uit OCHOBHOTO 00IIero 00pa3oBaHus
OCHOBHOC MCCTO 3aHUMAIOT COACPKATCIbHO-MCTOANUYCCKUC mmHun. «4ucna u BBIYUCIICHUA»,
«AnreOpanueckue BhIpaKeHUs», «Y paBHEHUs U HepaBeHCTBay, «Dynkuuny». Kaxnas u3
9TUX COACPIKATCIIbHO-MCTOANYCCKUX JIMHUH Pa3BHUBACTCA HA NPOTAKCHHUUN TPEX JICT U3YUCHUA
Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JMHUSAMU. B Xoze u3ydenus yueOHOro Kypca
00yJaroIUMCs TIPUXOIUTCS JIOTHYECKU PACCYKIATh, HCIIOIh30BATh TEOPETUKO-
MHO>KECTBEHHBIH S3bIK. B CBsI3U € 3TUM B IporpaMmy y4eOHOTo Kypca «Anredpa»
BKJIFOYCHBI HCKOTOPBIC OCHOBLI JIOTUKH, ITPEACTABIICHHBIC BO BCEX OCHOBHBIX pa3aciiax
MaTEeMaTHYeCKOro o0pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAZICHUIO O0y4YalOIUMUCS OCHOB
YHHUBEPCATHHOT'O MAaTEMATHIECKOTO s13bIKa. CofepKaTeNbHON U CTPYKTYPHON 0COOCHHOCTHIO
yueOHOro Kypca «Anredpay siBIsieTcs ero MHTErPUPOBAaHHBIN XapakTep.

COI[ep)KaHI/Ie JHnn «Yuciia 1 BEIMUCICHUS) CIIYKUT OCHOBOH JJIS I[aJIbHefIHIeFo N3YUCHUA
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(hOpMHUPOBAHMIO YMEHUS TIOIH30BATHCS AJITOPUTMAMH, a TAKXKE MPHOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCETHEBHOM JKU3HU. Pa3BuTHE OHATHS O
YHUCJIe HA YPOBHE OCHOBHOTI'O 0011IeT0 00pa30BaHus CBSI3aHO C PAllMOHATBLHBIMU U
UppaIMOHAILHBIMU YUCIIaMH, (GOPMUPOBAHUEM MIPECTABICHUN O JCHCTBUTEILHOM YHCIIC.
3aBepieHre OCBOSHUS YUCIIOBOM JIMHUM OTHECEHO K CpEeAHEMY 00IIeMy 00pa30BaHHIO.

Copepxanue IBYX areOpandecKuxX JTUHUN — «AJTeOpandecKue BRIPAKCHIS U «Y PaBHCHHUS
Y HEPAaBEHCTBa» — CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIINXCS MATEMATHUECKOTO
amnmapara, HeoOXOJMMOTO JIJIsl PEIISHUS 3a7]a9 MAaTEMATHKH, CMEKHBIX TTPEIMETOB U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHEe 0CHOBHOIO 00111eT0 00pa30oBaHus y4eOHBIN
Marepuai rpyninupyeTcs BOKPYT palliOHATBHBIX BEIpKEHUM. ANreOpa JeMOHCTPUPYET
3HaUYEHHE MaTEeMaTUKHU KakK s13bIKa JJI MOCTPOCHUS MATEMATHUYECKUX MOJIEEH, ONUCAHMS
MPOIIECCOB U SIBJICHUI peaqbHOTro MUpa. B 3amaun oOydenus aredpe BXOAAT TakKe
JanbHenIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOIMMOTO, B YACTHOCTH, IS
OCBOCHHS Kypca UHPOPMATHUKH, U OBJIAJICHUE HaBbIKAMU JCTYKTUBHBIX PACCYKIECHUMH.
[Ipeobpa3oBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEM
K MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxannie GpyHKIMOHATEHO-TPAPUUECKON JIMHUN HAIEJIICHO Ha MOJy4YeHHe
00yJaronmMucs 3HaHUHN 0 PYHKITUAX KaK BaXHEHIIIEH MaTeMaTHYECKON MOIeTTH IS
OTMCaHUS U UCCIEOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUIN B IPUPOJIE U OOIIECTBE.
N3yuenne marepuana cmocoOCTBYET pa3BUTHIO Y 00YJAIONTUXCS YMEHHS UCTIOJIb30BaTh
pa3InyHbIE BBIPA3UTENIbHBIE CPEJICTBA SI3bIKa MATEMATUKHU — CJIOBECHBIE, CHMBOJIMYECKHE,
rpadguyeckre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEICTABICHUN O POJIU MAaTEMaTUKH B
Pa3BUTUU TUBUIIU3ALNHA U KYJIbTYPBHI.

CornacHo yueOHOMY TIaHy, B 7—9-X Kiaccax uzydaeTcs yueOHbI Kypc «Anredpay,
KOTOPBIN BKITIOYAET CIEAYIOIINE OCHOBHBIE Pa3/IeIbl COACPKaHNA. «Uncia 1 BEIYUCICHUS,
«AnredbpanuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN».



Ha u3ydenue yue6HOTrO Kypca «Anredpa» orBoautcs 306 gacos: B 7-m kiacce — 102 gaca (3
yaca B HeJemo), B 8-M kiacce — 102 gaca (3 gaca B Heneo), B 9-m kimacce — 102 gaca (3
yaca B HEJCIIO).

Jlist peanu3anuy mporpaMMbl UCITOJIB3YIOTCS YICOHHUKH, AOMYIICHHBIC K HCTIOIb30BaHUIO
MIPY peaTh3alii UMEIOIUX T'OCYAaPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIETO, CPEeIHEro 00IIero 00pa3oBaHus OPraHU3aUsIMH,

OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO EATEIBHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858.

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, TONMYIIEHHBIE K HCTIOJIB30BaHUIO IIPU peau3aiiu
HMMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTauio 00pa3oBaTebHbIX IPOrpaMM HauaabHOTO

00111eT0, OCHOBHOTO O0IIET0, CpeIHero 00mero oopa3oBanusi mpukazoM MUHIPOCBEIICHUS
ot 02.08.2022 Ne 653.

Coaep:kanue yueOHOro npeamMera

/-7 KJIACC
I’II/IC.]'[?I U BBIYUCJICHUA

JpoOu OOBIKHOBEHHBIE U ICCATHYHBIC, IIEPEXO0JT OT OJHON (OPMBI 3aIHCH APOOEH K IPYTOi.
[loHsiTHE panMOHAIIBHOTO YKCIIA, 3aIIMCh, CPABHEHHUE, YIIOPSAJOUYNBAHUE PALIMOHATIBHBIX
grcell. ApudMeTndecKue NeHCTBUS C palliOHAILHBIMH YUCIIaMU. Pernienne 3anad u3
peanbHON MPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeNIeM: ONpeieieHne, IpeoOpa3zoBaHue BbIpaXKEHUN Ha
OCHOBE OTIpeJIeIeHNs, 3aHiCh O0bIINX yncel. [IponeHTsl, 3an1ch IPOLIEHTOB B BUJE Ipodu
U ApoOu B BUJIE POIIEHTOB. Tpu OCHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELLIEHUE 33/1a4 U3
peanbHON NMPAKTUKU.

[IpuMmeHeHNEe MPU3HAKOB AEITUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHbBIX YUCEIL.
PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 00paTHasi MPOHOPIIMOHATBHOCTH.
Auaredpanyeckue BbIpaKeHHs

[lepemenHbIe, YUCIOBOE 3HAUEHNE BBIPAXKEHUSI C IEPEeMEHHOM. JlomycTiMble 3HaUeHUS
nepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXTY BEIUYMHAMU B BUI€ (POPMYIIBI.
Boruncnenus no ¢popmynam. [IpeobpazoBanre OYKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO
paBHbIE BBIPAXKEHUS, TIPaBUIIa IPeoOpa30BaHUSI CYMM U IPOM3BEACHUH, TpaBUiIa paCKphITUs

CKOOOK 1 IMPUBCACHUA HOI[O6HBIX cJlara€MbIX.

CBOICTBa CTEIICHU C HaTypaJIbHBIM ITOKA3aTCJICM.



Opnowrensl 1 MHOrowiIeHsl. CreneHs MHOrowieHa. Cl0KeHUe, BBIYUTaHNE, YMHOKECHHE
MHOTo4wIeHOB. DOPMyJIbl COKPAIEHHOIO YMHOKEHUS: KBaJApaT CyMMBbI U KBaJpaT pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrO4IEHOB

Ha MHOXUTEIIH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHUS, IPaBUIia IpeoOpa3oBaHusl ypaBHEHUS, PABHOCHIBHOCTD
YpaBHEHUH.

JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, YACIIO KOPHEW JIMHEWHOIO YPABHEHUS, PEILICHUE
JIMHENHBIX ypaBHeHUM. CoCcTaBiIeHUE YPAaBHEHUM 110 YCIOBUIO 3a/1auu. PelieHne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPaBHEHUH.

JIuneitHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMHU U ero rpaduk. Cucrema IByX JTMHEHHBIX
ypaBHEHMH ¢ IByMs llepeMeHHbIMU. Pelienne cucteM ypaBHEeHHH criocoOOM MO/ICTaHOBKH.
[IpuMepsl perieHns TEKCTOBBIX 3a7a4 € IOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunara Touku Ha npsiMoid. YucinoBble IpOMEKYTKH. PaccTosiHue Mexy AByMsl TOUKaMU
KOOPIMHATHOU IIPSIMOM.

[IpsimoyronpHas cucrema koopauHar, ocu OX u Oy. Abcuucca u opanHaTa TOYKU Ha
KOOPAMHATHOH 1m1ocKocTh. [Ipumepsl rpadukos, 3aganabix popmynamu. Urenue rpaduxos
peanbHbIX 3aBucuMocteil. [lonarue pynkuuu. ['paduk pynkunu. ColicTBa QyHKIUIA.
Jluneitnas pynkuus, ee rpaduk. ['padux dynkuun y = |X|. [padudeckoe perieHue
JMHEWHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX ypaBHEHUH.

s
8- KJ1ace
Yucsia 1 BbIYHCIEHUS
KBanpatHbliit KopeHb U3 uncia. [Tousarue 06 nppanuoHaisHoM yncie. JlecaTHuHbIe
MPUOIMKEHUS UPPAMOHATIBHBIX Yrcen. CBOMCTBa apu()METHUECKUX KBAIPATHBIX KOPHEH U
UX MpUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYMCICHUSM.
JlelicTBUTENbHBIC YHCIA.
CreneHb ¢ eTBIM TOKa3aTeseM 1 ee cBoicTBa. CTaHAapTHAS 3alTUCh YHCTIA.
AJredpanyeckue BbIpaKeHUst
KBagpaTHblil TpexusieH, pa3ioKeHnue KBaJApaTHOTO TpeXuieHa Ha MHOXKUTEIH.
Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoit Apodu. CroxeHue,
BBIUNTAHWE, YMHOXKCHHUE, JIEICHUE alredpandeckux apodeii. PanimoHanbHbIe BEIpAXKESHUS U

uX mpeodpa3oBaHue.

YpaBHeHHs U HEPABEHCTBA



KBagparnoe ypaBHeHHE, (opMyiia KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema Buera.
Pemienue ypaBHeHMH, CBOIAIIMXCS K TUHEWHBIM U KBaapaTHbIM. [Ipocrelime apoOHO-
palOHaIbHbIE YPABHEHUS.

I'paduueckas uHTEpHIpeTaus ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH C ABYMs IIEpeMEeHHBbIMU. [IprMepsl pelenus cucTeM HEJIMHEWHBIX YPaBHEHUN ©
IBYMs IEPEMECHHBIMHU.

Perrenre TeKCTOBBIX 3a/1a4 alreOpanyecKuM CIoCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJTHON NIEPEMEHHOM.
PaBHOCHUIIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM NepeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

DOyHKIUH

[Tonsatue Gpynkiuu. O61acTh onpeaesaeHns 1 MHOKECTBO 3HaueHUH GpyHKuuu. Criocoosl
3aaHus (QYHKIHH.

I'padux ¢pynkuuu. Urenue cBoiictB ¢pyHkmu 1o ee rpaduky. [Ipumeps! rpadguxos ¢yHKImi,
OTpPaXKAIOIIUX PeaIbHbIE TPOLIECCHI.

@OyHKIMH, ONUCHIBAIOIIUE IPSIMYIO M 00PAaTHYIO IPOIIOPIIMOHATIBHBIEC 3aBUCUMOCTH, HX
rpauku. Oyukmun Y = X2,y = X3, y = VX, y = |[X|. [paduueckoe pemenue ypapHeHui i
CHCTEM ypaBHEHHH.

r
9-i ki1acc
Yuciia 1 BbIYHCICHUSA
PanonasbHbIe Unciia, UppPaMOHATBHBIC YHCIIa, KOHCUHBIE U OCCKOHEUHBIE IECITUYHBIC
apoou. MHOKECTBO JEUCTBUTEILHBIX YHCEN, IEHCTBUTENBHBIC YUCIIa KaKk OECKOHEYHBIE
JecATHYHBIC ApoOH. B3auMHO 0/IHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM

JIEHCTBUTEIBHBIX YUCET U KOOPAUHATHOM IIPSMOM.

CpaBHeHI/Ie JIEHCTBUTEIIBHBIX YHCEII, apI/I(i)MeTI/I‘leCKI/Ie JEHUCTBUSA C ACUCTBUTEILHBIMHU
YHCJIaMU.

Pa3mepbl 00bEKTOB OKPYXkAIOIIET0 MUPA, JUIUTETLHOCTD MIPOLIECCOB B OKPYKAIOLIEM MUPE.

[TpubnuxeHHoe 3HaYeHNUEe BEIMYUHBI, TOYHOCTH NPpHOIMKeHust. OKpyTieHne YHCerl.
[Ipukuaka u oLleHKa pe3yJbTaTOB BHIYUCICHUH.

YpaBHeHHsI M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEeHUH, CBOIAIIMXCS K TUHEUHBIM.



KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIMXCA K KBaJApaTHbIM. bUkBaapaTHoe
ypaBHeHue. lIpumepsl peleHnst ypaBHEHUNM TPETbEr U YETBEPTOU CTEIIEHEH pa3IoKEHUEM Ha
MHOXUTENH.

Pemenue npoOHO-paliMOHAIbHBIX YpaBHEHUH. Pelllenne TeKCTOBBIX 33/1a4 alre0paniyeckum
METO/IOM.

VYpaBHeHHeE ¢ IBYMs IEPEMEHHBIMU U ero rpaduk. Penienne cucreM IByX JIMHEHHbBIX
YPaBHEHUH C IByMs IEpeMEHHbIMU. Pelenue cucreM AByX YpaBHEHHM, OJHO U3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOpoil crenenu. I'paduyeckas nHTepnpeTaysi CUCTEMbl YpaBHEHHH €
JBYMsI IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3a/1a4 alreOpanyecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. Pelmenne cucreM JIMHENHBIX
HEPaBEHCTB ¢ OJJHOU NlepeMeHHoM. KBagpaTHbie HepaBeHcTBa. [ padudeckast nHTEpIpeTaIys
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUH

KBanpartuunas ¢yukius, ee rpaduk u cBoiictsa. [lapaborna, KoopJuHATH BEPIINHBI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

I'padukn dyukmuii y = kx, y =kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiictBa.
YucjioBbIe MOCTEI0BATEILHOCTH H POTPECCH

[TonsiTHE YMCIOBOM MOCIIEIOBATEILHOCTH. 3aJaHUE TTOCIICIOBATEILHOCTH PEKYPPEHTHOM
¢bopmyoit u popmysoit N-ro ujieHa.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. opmyisl N-ro wieHa apupMeTHIecKol 1
Tr€OMETPUYECKON ITPOTrPECCUM, CyMMBI IIEPBBIX N-X YJIEHOB.

N300paxeHnune 4ieHOB apu(pMETUUECKON 1 T€OMETPHUUECKON TPOrpeccuil TOUKaMu Ha
KOOPJAMHATHOU MIOCKOCTH. JIMHENWHBIN U S5KCTOHEHIIMANBbHBIN pOoCT. CIOXKHBIE IPOLEHTHI.

Ils1anupyemsble pe3yabTaThl 0CBOCHUS
porpaMmbIl

JIMYHOCTHBIE Pe3yJabTaThI

JInyHOCTHBIE pe3yabTaThl OCBOEHUS IIPOrpaMMBbl yueOHOT0 Kypca «Anredpa»
XapaKTEepU3YIOTCH:



1) naTpuoTnyeckoe BOCIUTAHHE!

e TIPOSBICHHEM MHTEPECA K IIPOLIOMY U HACTOAILEMY POCCUNCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOLICHUEM K JOCTHKECHHSIM POCCUNCKUX MATEMATUKOB U
POCCUICKON MaTEMATUYECKOM IIKOJBI, K UCIIOJIb30BaHUIO ITUX JOCTH)KCHUN B
JPYruX HayKax M MPHUKIAIHBIX chepax;

2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME !

e TOTOBHOCTBIO K BHITIOJHEHHIO O0S3aHHOCTEH rpaKAaHUHA U Peal3aliui ero 1npas,
NPECTAaBICHUEM O MATEMAaTHUECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYP, ABJICHUH, TIPOLIEAYP TPAXKIAHCKOTO 00IIecTBa (HarpuMep, BEIOOPHI,
OIIPOCHI), TOTOBHOCTBIO K 0OCYK/ICHHIO STHYECKUX MPOOIIEM, CBA3aHHBIX C
MIPaKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOpPaJIbHO-3TUUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME!

e YCTAaHOBKOW Ha aKTHBHOE y4acTHE€ B PELICHUU IPAKTUUYECKUX 3a/1au
MaTeMaTUYeCKO HalpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTH4YECKOIO
00pa30BaHus HAa NPOTSHKEHUH BCEH JKU3HU /7S YCIEIIHON NpodecCHOHaNbHOM
JESITEIBHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUI, OCO3HAHHBIM BIOOPOM U
HOCTPOCHUEM MHIMBUAYATLHONW TPAeKTOPUH 00pa30BaHUs U )KU3HEHHBIX IIAHOB C
YU€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCIIUTAHME:

e CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJ1a, PEIIEHUH, pacCyKACHHUM, yMEHHEM BUJIETh
MaTEeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MIO3HAHMSI

e OpHEHTALMEH B NEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, PUPOJIbI U OOIIECTBA,
NOHMMaHUEM MaTeMaTHYeCKOW HayKH Kak c(hepbl UeIoBEUYECKOM NesTeTbHOCTH,
ATAIOB €€ Pa3BUTHUA U 3HAYUMOCTH JUIsl pa3BUTHS LIUBUWIM3ALMHU, OBJIAICHHEM
A3BIKOM MaTEMaTUKHU U MAaTEMATUYECKOU KYJIBTYPOU KaK CPEACTBOM IIO3HAHUSA
MHpa, OBJIAJICHUEM ITPOCTENIIMMH HABBIKAMU HCCIIEA0BATEIBCKON 1EATEIbHOCTH;

6) pu3nyeckoe BocniuTanue, popMupoBaHue KYJIbTYPHI 310POBbSI U SIMOIMOHAIBHOTO
0J1aronosyqus:

e TOTOBHOCTBIO IPUMEHSATH MaTEMaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/10POBbS,
BEJICHHS 3J0POBOT0 00pa3a Hu3HH (3710poBOE MUTaHKE, COATAaHCUPOBAHHBIN
PEXHM 3aHITUH U OT/bIXA, PErYJIsApHas GpU3HUYecKas aKTHBHOCTH),
c(OpPMHPOBAHHOCTBIO HAaBBIKA Pe(PICKCHH, TPU3HAHUEM CBOETO MPaBa Ha OMIMOKY
U TaKOTO K€ TpaBa JPyroro 4eJoBeKa,

7) 3K0JIOTHYeCKOe BOCTIMTAHUE!



e OpHEHTalMEeW Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHUs 3a/1a4 B
00J1aCTH COXPAaHHOCTHU OKPY>KAOILEH CPe/ibl, INTAHUPOBAHUS IIOCTYIIKOB U OLICHKU
UX BO3MOXHBIX MOCJEICTBUIN AJIs1 OKPYKAIOILEeH Cpe/ibl, 0COZHAHHUEM TT100aIbHOTO
XapakTepa KOJOTHUECKUX MPOOIeM U MyTel UX peleHHs;

8) aJanranus K ISMCHAKOIIUMCHA YCJI0BUAM COMAIBLHOM U HpHpO)IHOﬁ Cpeanl:

e TOTOBHOCTBHIO K JICHCTBHSM B yCIOBHUSX HEONPEIEICHHOCTH, TOBBIIIICHUEM YPOBHS
CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO JeSATEIILHOCTh, B TOM YUCIIC YMECHHS
YUUTBCS Y IPYTUX JIIOJICH, TpUoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC
3HAHMS, HABBIKMA U KOMIIETCHIIUU U3 OTbITA IPYTHX;

e HEOOXOJMMOCTHIO B (DOPMUPOBAHHH HOBBIX 3HAHHH, B TOM YnCie (OPMYITHUPOBATH
UJICH, TIOHSITHSI, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHCIIE paHEee
HEHM3BECTHBIX, OCO3HABATH JIS(HUITUTH COOCTBEHHBIX 3HAHUI M KOMITCTEHIHIA,
TUTAHUPOBATh CBOE PA3BUTHC;

e CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIUIO, BOCIIPHHUMATH CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPCOYIOIHIA KOHTPMED, KOPPEKTUPOBATH TPHHUMAECMBIC
peleHHs U ASUCTBUS, GOPMYITUPOBATh U OLICHUBATH PUCKH U TIOCIICIACTBHS,
(GhopMHUPOBATH OIIBIT.

MeTanpeﬂMeTHme PE3yabTaTbl

ITo3HaBaTebHBIE YHHBepCAJIbHbIE Y4eOHbIe AeliCTBUSA
Ba3oBble Jloruyeckue aeiicTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKY MaTEMaTHUYECKUX
00BEKTOB, MOHATHH, OTHOLIEHUH MEXIY MOHATHAMHU, (OPMYIUPOBATH
ornpezeNeHusl NOHITUH, yCTaHABIMBATh CYIIECTBEHHBIHN NMPU3HAK KilaccU(UKaILINH,
OCHOBaHHUS 1J1s1 0000IEHHUS U CPaBHEHUS!, KPUTEPHH ITPOBOIMMOTO aHAIN3a,

e BOCIPUHUMATbH, POPMYITHPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE
U OTpULIATEIbHbIE, €MHUYHbIE, YACTHBIC U OOLINE, YCIOBHBIE,

e BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNS B
(akTax, 1aHHBIX, HAOIIOEHUSAX U YTBEPKACHUSX, IPeAsaraTh KpUTEPUN IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e Jl€JaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€yKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOYEHNUN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh AOKA3aTEIHCTBA MATEMATHICCKUX YTBEPKICHUH (IIPsIMbIC U OT
HPOTUBHOTO), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIE JI0KA3aTelILCTBA
MaTeMaTHYeCKuX (PakToB, BHICTpaUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHHUS;

e BBIOMpATh CIIOCOO penreHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BEIOUpaTh Hanbosee MOAXOASIINN C YIETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPUER).

Bba3oBble ucciaenopareabcKkue AeiicTBHS:

e HCIOJB30BaTh BOMPOCHI KaK UCCIIE0BATENLCKUIM HHCTPYMEHT ITO3HAHUA,
(bopMynHupoBaTh BONPOCH], (GPUKCUPYIOIIUE IPOTUBOPEUNE, TPodIiemMy,



CaMOCTOSITEIIFHO YCTaHABIMBATh HCKOMOE | JJAaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TPOBOJHUTH IO CAMOCTOSTEIIPHO COCTABICHHOMY IIaHY HECJIOMXKHBINA DKCIIEPHUMEHT,
HEOOJIBIIIOE HCCIIE0BAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIEeCKOTO
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOH;

e CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIIICHHSI U BBIBOJIBI 10 PE3y/IbTaTaM
MPOBEJICHHOTO HAOJIIOICHNS, UCCIICIOBAHHUS, OLICHUBATh IOCTOBEPHOCTh
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB H 0000IICHUH;

e TIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUIaTh
MPEJIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Paborta ¢ unopmanmeii:

e BBIABJIATH HEJOCTATOYHOCTh U U3OBITOUHOCTH MH(POPMALINH, TAHHBIX,
HEOOXOAUMBIX JUIsl pELICHUs 3a/1a4H;

e BBIOMPATH, AHAIU3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
WH(OPMAIIHIO Pa3IMYHBIX BUIOB U (DOPM IPEACTABICHUS,

e BBIOMpaTh hopMy IpeacTaBiIeHUs HHGOPMALIMK U WILTIOCTPUPOBATH pelIaeMble
3a/1aud CXeMaMHu, AuarpaMMaMu, HHOU TrpaduKkoil 1 1X KOMOUHALIMSIMU,

e OLIGHUBATH HAJICKHOCTH MH(OPMALIUU TIO KPUTEPUSIM, MIPEITIOKEHHBIM YUUTEIEM
Wi chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXkAEHUS B COOTBETCTBUHU C YCIOBUAMHU U

LEJISIMU O0ILIEeHUS, ICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOUKY 3PEHMUSI B
YCTHBIX U IIMCbMEHHBIX TEKCTAX, 1aBaTh MTOSICHEHMSI 110 XOAY PELICHUS 3a1auH,
KOMMEHTHPOBATh MOJYyYEHHBIN pPe3ysbTar;

e B X0Je 00CYXKIECHHUS 3a7aBaTh BONPOCHI MO CYLIECTBY 00CYXIaeMOI TEMBI,
po0JIeMbl, peraeMoil 3a1a4u, BbICKa3bIBATh UJIEH, HAlIEJICHHbBIE Ha TOMCK
pELLIEHNs, CONTOCTABIIATh CBOM CYXKIEHUS C CYKACHUSIMH IPYTHX yYaCTHHUKOB
Juanora, oOHapyXUBaTh pa3InyKe U CXOCTBO MO3ULUI, B KOPPEKTHOU (hopme
(dbopMynHpoBaTh pa3HOIIACUS, CBOM BO3PAKEHUS,

e TPEICTABIATH PE3YJAbTAThl PELLICHUS 3aaul, SIKCIIEPUMEHTA, UCCIIeI0BaHus,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (hopMaT BBICTYIIJICHUS C YUETOM 3aJ]1au
MpEe3eHTAlMU U OCOOEHHOCTEN ayIUTOPUH;

e TIOHMMATh M UCHOJIb30BATH PEUMYIIIECTBA KOMAaHIHON U MHANBUIYAIbHOU pabOThI
IIPU pEIIeHNN y4YeOHbIX MaTeMaTHUYECKHX 3a/1a4;

e TIPUHUMATH LI€JIb COBMECTHOM AEATEIBHOCTH, INIAHUPOBATH OPraHU3aLII0
COBMECTHOM paboThl, pacipeeNiaTh BUbI paboT, 1OroBapuBaThes, 00CYKI1aTh
npoIiecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFOJIEH;

e y4acTBOBATh B IPYIIIOBHIX (popMax paboThI (00CYKICHHUS, 0OMEH MHEHUSIMH,

MO3TOBBIE IITYPMBI U JIP.), BBIIOJIHATH CBOIO YacTh paOOTHI U KOOPAWHHPOBATH

CBOM JICHCTBUS C IPYTUMU YJ€HAMH KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOEr0 BKJIaja

B OOIIMI MPOJYKT MO KpUTEPUSIM, C(HOPMYIHUPOBAHHBIM YUaCTHUKAMHU

B3aNMOJEHCTBHS.

PeryasiTuBHbIe yHHBepcaJibHbIe yUeOHble AeilicTBUS

Camoopranu3anmsi:



e CaMOCTOSITENIHO COCTABJIATH IUIaH, aJITOPUTM PEIICHHUs 3a1a4un (MM ero 4acTh),
BBIOMPATH CIIOCO0 PEIICHHSI C YIETOM UMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHH C
y4€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJ'[L, 3MOLMOHAJIbHbIA HHTEJLJIEKT:

e BJIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIEcca U pe3yJibTara
pelIeHus: MaTeMaTUYECKOM 3a/1auH;

e TMPEIBUAECTH TPYIAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTb IPH PEILICHUH 3a/1a4H,
BHOCHTH KOPPEKTHBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OMIMOOK, BBIABJICHHBIX TPYAHOCTCH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEILHOCTH OCTABICHHON LIETU U
YCJIOBHSIM, OOBSCHATh MPUYUHBI TOCTHKEHUS WM HETOCTHIKEHUS 11ETH, HAXOIUTh
OmrOKy, TaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HpenMeTHme pe3yJII)TaTI)I
7-#H KJacc

K koHIly 00y4yeHus B 7-M KJ1acce 00y4yaroUuiics MOIYYUT CIASAYIOUINE IPEAMETHbBIE
pe3yJabTaThl.

Yucjaa 1 BLIYMCJIEHUSA

BrImonHATE, codeTasi yCTHBIE U TUCbMEHHBIE TIPUEMBI, apu(pMeTHIecKne TeHCTBHS C
palMOHaIbHBIMU YHUCIIAMU.

HaxoauTh 3Hau€HMs YUCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIe CIIOCOOB! U MPHUEMBbI
BBIYMCIICHUS 3HAUEHUN JPOOHBIX BBIPAKEHUH, coiepKallliX OObIKHOBEHHBIE U JECSITUUHBIE
apo0u.

[TepexoauTb OT OHO# (HOPMBI 3aMKCH YUCEN K APYroi (IpeoOpa3oBbIBATh JECATUIHYIO
NpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
AECSITUYHYIO TPO0b).

CpaBHUBaTh U YHIOPSAJ0YNBATH PALIMOHAIBHBIE YHCIIA.

OxpyrisTh yuca.

BBINIONHATE IPUKHIKY U OLICHKY pe3yJIbTaTa BEIYMCICHHM, OLIEHKY 3HAYEHHUI YHCIIOBBIX
BBIPAKCHUI. BBINOIHATE JEHCTBUS CO CTENEHSAMHU C HATYPAJIBbHBIMU [TOKA3aTENSAMU.

HpI/IMeHSITI) MMPU3HAKH JCIIMMOCTH, Pa3JI0OKECHUEC HA MHOXKHUTCIIN HATYpaJIbHBIX YUCEII.
Pemars IMPAKTUKO-OPUECHTHPOBAHHBIC 3aa4U, CBA3aHHBIC C OTHOIICHHUEM BCIIMYNH,

MMPOMOPIHUOHATIBHOCTBIO BEJIMYHH, [TIPOUCHTAMU, UHTCPIIPETUPOBATH PE3YJILTATHI PCIICHUS
3a1a4 ¢ y4€ToOM OFpaHH‘IeHHﬁ, CBSI3aHHBIX CO CBOMCTBaAMH paccMaTpruBaCMbIX 00OBEKTOB.



AnredOpanyeckue BbIpasKeHU s

Hcrnosnp30Bath anreOpandecKyr TEPMHUHOIOTUIO U CUMBOJIMKY, IPUMEHSTD €€ B IIpoLiecce
OCBOCHHUSA y4eOHOT0 MaTepuaa.

HaXO,I[I/ITB 3HA4YCHUA 6YKB6HHI)IX BBIpa)KeHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX MECPCMCHHBIX.

BrmonusaTh Hp606pa30BaHI/I${ LECJI0I0 BBIPAXKCHUS B MHOTI'OYJICH IIPUBCACHUEM l'IOI[O6HI)IX
cJlaraCMhbIX, paCKpbITUCM CKOOOK.

BrinonHsaTe yMHOKEHHE OAHOUYIEHA HA MHOTOWIEH U MHOTOYWIEHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJapaTa pa3HOCTH.

OCYHIGCTBHHTB Pa3I0KXCHUC MHOTOWICHOB Ha MHOKHUTCJIU C IOMOIIBIO BBIHCCCHHUA 3a CKOOKU
O6H.I€FO MHOXKUTCJIA, TPYNIIUPOBKU CJIaracMbIX, IPUMCHCHUA Q)OPMYJ'I COKpallI€HHOI'O

YMHOKCHHA.

[TpumensTh Mpeodbpa3oBaHUs MHOTOUWICHOB ISl PEIICHHUS Pa3TUYHBIX 3a/1a4 U3 MAaTEeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Vcnonb30BaTh CBOWCTBA CTENEHEN C HATypallbHBIMU OKA3aTeNISIMHU AJIs IPEoOpa30BaHUs
BBIPaKCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pewate nuHeliHbIe ypaBHEHUS C OJHOM IEPEMEHHOM, TPUMEHSS [TpaBUjia Nepexoaa OT
HCXOJIHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. IIpoBepsATh, SBISAETCS JIM YUCI0 KOPHEM
ypaBHEHUSI.

[IpumensTh rpadguueckre METO bl PU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupats npuMepsl nap yucen, ABISIOIUXCS PEIIEHUEM JIMHEWHOTO YpaBHEHUS C IBYMSI
[IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOHN MIIOCKOCTH I'pad UK JIMHEHHOTO YpaBHEHUS C ABYMS
MIEPEMEHHBIMH, MOJIb3YACh IPa(GUKOM, TPUBOIUTH IPUMEPDI PELICHUS YPABHEHHUSL.

Pematp cucreMbl JByX TMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM UHUCIIE
rpaduyecku.

CocTaBndaTh U pelaTh JIMHEHHOE YpaBHEHUE WIHM CUCTEMY JIMHEWHBIX YpaBHEHUH 1O
YCIIOBHIO 3aJ1a4, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U MOJIY4YCHHBIN
pe3yJIbTar.

DOyHKIUH

I/I306pa)KaTB Ha KOOpI[PIHElTHOfI HpHMOﬁ TOYKH, COOTBCTCTBYIOIIUC 3aITaHHBIM KOOPpAWHATAaM,
JIy4H, OTPE3KH, HHTCPBAJIbI, 3alIMChIBATh YHUCJIOBBIC IMTIPOMECIKKYTKHU Ha aﬂre6panquK0M SA3BIKEC.



OtMmeyath B KOOPAWHATHOM TNIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATAM, CTPOUTH IpaduKu
nuHEHHbIX QyHKIMA. CTpouTth rpaduk GyHKIuH Yy = [X|.

OnuchIBaTh C MOMOIIBIO PYHKIIUN M3BECTHBIC 3aBUCUMOCTH MEX/y BEJTHUYNHAMHK: CKOPOCTb,
BpEMsI, PACCTOSHUE, IIeHa, KOJIMYECTBO, CTOUMOCTD, POU3BOAUTEILHOCTD, BpEMs, 00beM
paboThL.

Haxoauts 3HaueHre GyHKIUHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cocod npeacTapieHus U aHaau3a nHGOpMaluu, U3BJIEKaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 ki1acce

K koH1y 00y4yenus B 8-m ki1acce 00y4yaroUuiics MOIYyYUT CASAYIOUINE PEAMETHBIE
pe3yIbTaThI.

Yuciia 1 BbIYUCICHUA

Hcnons30BaTh HavaabHbIE PEACTABICHUS O MHOKECTBE IEUCTBUTENBHBIX YU CEIT JUIS
CpaBHEHMsI, OKPYIJIEHUS U BBIYUCIICHUH, U300pakaTh 1eHCTBUTENIbHbIEC YHCIa TOUKaMHU Ha
KOOPIHMHATHOU IIPSIMOM.

[TpuMeHATH NOHSTHE apUPMETUYECKOTO KBAaJPATHOI'O KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
HCIOJIb3YS IIPU HEOOXOIMMOCTH KaJIbKYJISITOP, BBIIOJIHATH peoOpa3oBaHusl BbIpaXKEHUH,

COACPpIKAIINX KBAAPATHBIC KOPHU, UCIIOJIb3Y CBOMCTBA KOpHefI.

Hcnonb30Bath 3amucy OOJIBIIAX M MAJIBIX YHACEN ¢ MTOMOIIBIO AECATUYHBIX IPOOEH u
crenenei yucna 10.

AuaredpanyecKkne BbIPaKEeHUS

[TpuMeHsITh MOHSATHE CTETIEHU C LIETBIM MTOKa3aTeseM, BHIIOTHATh MpeoOpa3oBaHus
BBIPKECHH, COJEPIKAIINX CTEIIEHHU C IEJIBIM MTOKa3aTEJIeM.

BemmonssaTh TOXACCTBCHHBIC npeo6pa3013aH1/I51 panroOHaJIbHBIX Bblpa)KCHI/Iﬁ Ha OCHOBC
IpaBUJI ﬂeﬁCTBHﬁ HaJ MHOI'O4J€HaMH U aJ'IFe6paI/I‘leCKI/IMI/I ,Z[p06$IMI/I.

PaCKJ'IaI[BIBaTB KB&I[p&THBIfI TPEXWICH HaA MHOKHUTECIIN.

[IpumensTh npeoOpa3oBaHMsl BRIPAXKEHUHN JJI PELLIEHUS pa3InYHbIX 33/1a4 U3 MaTEMAaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemrats J'II/IHeI\/IIHBIe, KBAaApPATHBIC YPABHCHUA U PALlMOHAJIBHBIC YPABHCHHA, CBOJAAIINUCCA K
HHUM, CUCTCMBI JIBYX ypaBHCHI/Iﬁ C ABYMs INICPCMCHHBIMU.



[IpoBoauTH MpOCTEMIIME UCCTECTOBAHNS YPABHEHHUI U CUCTEM YPABHEHUI, B TOM YHCIIE C
PUMEHEHHEM TparuecKuX mpeacTaBicHuil (YCTaHABIMBATh, HIMECT JIU YPABHEHUC HJIH
CHCTeMa YPaBHEHHI PEICHHs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTh OT CI0BECHOI (OPMYTUPOBKH 331a4u K €€ anreOpanueckoil MoJIenu ¢
MTOMOIIIbIO COCTABJICHUS] YPABHEHUS WM CUCTEMbl YpaBHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4yl MIOJIyYEHHBbIN PE3yNIbTaT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLIEHKH, PEIIATh JINHEUHbIC
HEPaBEHCTBA C OJIHOI MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpaUUECKyI0 HILTIOCTPALIUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUMH

[ToHMMAaTh 1 UCTIONB30BATh (PYHKIIMOHATIBHBIC MOHATHS U SI3bIK (TCPMHHBI, CHMBOJIHUYECKHUEC
0003HaYEHHS), OTPEICIIATh 3HAUCHHE (QYHKIIUH 110 3HAUYCHHUIO apTyMEHTa, ONpPEeIesTh

CBOMCTBa (PYHKITUH TI0 €€ TpaduKy.

CTpouTth rpaduKu deMeHTapHbIX GyHKIHiT Braa: Y = KIX, Y = X2, Y = X%, Y = [X|, y = VX.
OnwuceIBaTh CBOMCTBA YNCIOBOW (DYHKIIMHU TIO €€ rpaduKy.

9-i KJacce

K koHIy 00y4enus B 9-M KJjacce 00y4Jaromuics MOIYIUT CISAYIOIUE TPEIMETHBIE
pE3yNbTaTHI.

Yucaa v BBIYUCIEHUS
CpaBHI/IBaTI) " yIopsAa04YuBaTh palluOHAJIbHBIC U UPPALIMOHATIBHBIC YK CJIA.

BreimonHaTs apI/I(l)MeTI/ILICCKI/IC HeﬁCTBHH C palluOHAJIbHBIMU YHCJIaMH, COYCTAsA YCTHBIC U
IMMCbMCHHBIC IPHUEMBI, BBITIOJHATH BBIYHUCICHUA C UPPAlUOHAIBHBIMU YK CJIIaMU.

Haxonuth 3Ha4eHUs CTENEHEHN ¢ NENbIMU ITOKA3aTEISIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OprrJ'I}ITB JIECTBUTEIIbHBIC YMCIIA, BHIIOIHSITh NPUKUIKY pE3yJibTaTa BBIYHCIICHUH, OLICHKY
YHCJIOBBIX BI)Ipa)KeHI/IfI.

YpaBHeHHs M HEPABEHCTBA

Pemiate nuHeiHbIe U KBaJpaTHBIE YpaBHEHUs, YpaBHEHMS], CBOJAIINECS K HUM, IpocTeiine
IpOoOHO-pallOHANIbHbBIE YPABHEHHUS.

Pemrate cucteMsl AByX TUHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU M CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JIMHEUHBIM.

PemraTte TekcTOBEIC 3a0aUn anre6pa1/1quKI/IM CII0CO00M C IIOMOIIBIO COCTABJICHUSA YPaBHCHHA
HJIN CUCTEMBI IBYX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMU.



[IpoBoauTH MpOCTEMIIME UCCTECTOBAHNS YPABHEHHUI U CUCTEM YPABHEHUI, B TOM YHCIIE C
NpUMEHEHHEM rpadUuecKuX MpeICTaBICHU (YCTaHABINBATh, UMECT JIM yPaBHEHUE WU
CHCTeMa YPaBHEHHI PEICHHs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

PemraTe nuHeiiHbIe HEPAaBCHCTBA, KBaApaTHbIC HCPABCHCTBA, 1/1306pa>1<aTL pEeIICHUE
HCPAaBCHCTB Ha YHCI0BOM HpﬂMOfI, 3aIMUMCbIBATh PCIICHUC C TOMOIIBIO CUMBOJIOB.

Perath cucTEeMbI TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIINE KBAPATHOES
HEPaBEHCTBO, H300pakaTh PEIICHUE CHCTEMbl HEPABCHCTB HA YMCIIOBOM MPSIMOH, 3aIMCHIBAThH
pEILICHUE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MPH PELICHUH PA3JIUYHBIX 337124,

DOYyHKIUHT

Pacrio3naBath DyHKIMK H3YYCHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHICCKH PACIIOIIOKEHHE Ha
KOOPIUHATHO# 1utockocTh rpadukoB pyukuuit Buga: y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y=x3%, y =X,y = |X|. B 3aBucHMOCTH OT 3HaUeHHH KO3(HIHEHTOB, OIHCHIBATD

CBOMCTBA (DYHKIUH.

Ctpoutb 1 n300paxkaTh CXeMaTHUECKU IpadUKK KBaJpaTUUHBIX (PYHKLUH, ONHUCHIBATDH
CBOMCTBA KBaIpaTUUHBIX (PYHKLHUI 1O UX rpapuKam.

PacrioznaBaTh KBaJpaTUYHY0 QYHKIHIO IO (pOpMyJie, IPUBOAUTH IPUMEPHI KBAJPATUUHBIX
GyHKUMN U3 peallbHOM XKU3HH, (PU3UKH, TEOMETPUH.

YuciaoBble NOCIAEI0BATEIbLHOCTH | nmporpeccun

PacnioznaBath apupMeTHUECKyI0 U T€OMETPUUECKYIO TTPOTPECCHH MPU PA3HBIX CIIOCO0axX
3a/laHusl.

BbINOMHATE BBIUMCIIEHUS ¢ UCIIOJIB30BaHUuEM (OpMyIl N-To WieHa apuMeTHIeCcKo u
TE€OMETPUUYECKOM MPOTPECCUM, CyMMBI IIEPBBIX N-X YICHOB.

I/I306pa)i(aTI> YJICHBI ITOCJICA0OBATCIIbHOCTH TOYKaMH Ha KOOpI[PIHB.THOﬁ INJIOCKOCTH.

Pemrate 3am1a4uu, CBA3aHHBIE C YUCIOBBIMHU IIOCIEA0BATEIBHOCTAMH, B TOM YHCIIE 3a1a4U U3
peanbHOM )KU3HU (C UCIOIB30BAaHUEM KaIIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHH).

TemaTnueckoe MIAHUPOBAHUE

.
/-1 KJ1acc
Ne HaumenoBanu | KosinyecTBo yacos
n/_ e pa3aesoB U DaekTpoHHbIE (HH(POBHIE)
TeM Beer | Konrpoabnel | [IpaKTHYECKH | gGpa3zoBaTeibHbIE Pecypehl
" | nporpammer | © e padoThI e paboThbI
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-materialy/
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