PabGouas nporpamma

o ajredpe s 7-9-x Ki1accoB

IHosicHUTEILHASA 3aIIUCKA

PaGouass mporpamma y4yeOHOro kypca «AureOpa» Ha ypOBEHb OCHOBHOTO OOIIETO
oOpazoBanus ans oOywaromuxcs 7—9-x kmaccoB MBOVY «lllkoma Ne2ly paspabortana B
COOTBETCTBHUH C TPEOOBAHMSIMH:

e ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoii
denepanuny;

e iprka3za Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu (eneparibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAaPTa OCHOBHOI'O OOIIEro 00pa3oBaHHUs;

e ipukaza Munnpocsenienus ot 18.05.2023 Ne 370 «O0 yrBepxaeHnu (enepanbHOM
00pa3oBaTeIbHON IPOTPaMMbI OCHOBHOT'O OOIIIET0 00pa3oBaHMUs,

e npukaza Munmnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxnenun Ilopsiaka
OpraHu3allii W  OCYIIECTBICHHS OOpa30BaTENbHON  JIEATEIBHOCTH IO  OCHOBHBIM
001meo0pa3oBaTeIbHBIM MPOrpaMMaM  — 00pa30BaTeNbHBIM IIPOrpaMMaM  Ha4alIbHOTO
00111ero, OCHOBHOT'O OOIIIETO U CPEIHETO O0IIEro 00pa3oBaHUY;

o CIT 2.4.3648-20 «CaHuTapHO-3IHIEMHOJIOTHYECKIE TPeOOBaHUA K OpTaHU3AIHSIM
BOCIIUTAHUS M OOYYCHHUs, OTIbIXa M O3JIOPOBIICHUS JCTEH U MOJIOJCKN», YTBEPKICHHBIX
MOCTAHOBJICHHEM TJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHn4ecKne HOPMATHBBI U TPEOOBAHUS K OOCCIICUCHHIO
OezomacHocT u (Wik) OE3BPEAHOCTH Uil 4YelOBeKa (aKTOPOB Cpelbl OOUTAHUSNY,
YTBEPKJCHHBIX TIOCTAHOBJIIEHUEM TJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e KOHIICTIIIUK  Pa3BUTHS  MaTeMaTHYECKOTO oOpa3oBaHus, YTBEPKICHHON
pacniopsbxenueM IIpaButensctBa ot 24.12.2013 Ne 2506-p;

e yueOHOTO TUTaHa OCHOBHOTO 00111er0 00pa3oBaHus, yTBEpKIeHHOro pukazom [ BOY
«Cpennsas mkoma Ne 1» ot 31.08.2023Ne 175 «OO0 yTBep>KACHUU OCHOBHOMU
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30oBaHUs»,

e penepanbHON paboyel mporpaMMbl yueOHOTo Kypca «Anredpay», KOTOPbI BXOJIUT B
cocTaB yueOHOro npeamera «MareMaTHkay.

Pabouas nmporpaMma OpueHTHpPOBAHA Ha LIEJEBbIC IPUOPUTETHI, CHOPMYIUPOBAHHBIE B
(benepaibHON pabodeil mporpaMme BOCIIUTaHUs U B paboueit nporpamme Bocniutanus ' bOY
«Cpennsis mkomna Ne 1y,

Anrebpa sIBISE€TCS OJHUM M3 OTMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA
obecrieynBaeT HW3y4eHUE JIPYIMX JUCLUMIUIMH KaK  €CTECTBEHHO-HAy4YHOro, TaK U
T'YMaHHTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIMMO JUIsl MPOJOJDKEHHS OOpa3oBaHUS U B
MOBCEHEBHON  ku3HM. Pa3ButHe y o0O0ydamoomuxcs HAaydHBIX IPEICTaBICHUA O
MPOUCXOXKACHUM ¥  CYIIHOCTH anreOpandeckux aOCTpakiuid, Crmocode OTpaKeHus
MaTeMaTHYeCKOM HayKoi SBJIEHMH U TMPOIECCOB B TMpHpPOJE U O0OILIecTBE, pPOJIHU
MaTeMaTHYeCKOTO MOJICTHPOBAHNS B HAYyYHOM TIO3HAHWU M B TPAKTHKE CIIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MHPOBO33PEHUSI M KAayecTB MBIIUICHHS, HEOOXOIUMBIX IS
ajanTaluu B COBpeMeHHOM mudpoBoM obmecTBe. M3ydenue anreOpbl obOecrmieunBacT
pa3BUTHE YMEHHs HaOMOJaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUS H
BBIBOJIbI, (hopMynupoBaTh yTBepkaeHus. OcBoeHHe Kypca anreOpsl obecreunBaeT pa3BUTHE
JIOTHYECKOTO MBIIIICHUs] OOYYaIOIIMXCS: OHM HCHOJB3YIOT NEAYKTHUBHBIE U WHAYKTHBHBIE
paccyxneHus, 0000IIeHHe W KOHKPETH3alluio, a0cTparupoBaHue u a”ayioruto. OOyueHue
anreOpe  MpeArnoyiaraeT  3HAYUTENbHBIH  OOBEM  CaAMOCTOSATENBHOM  JEATEIbHOCTU



oOyyaromuxcs, MO3TOMY CaMOCTOSITENIbHOE pelIeHHe 3aJad  sBISETCS peaju3anueit
JEeSATeIbHOCTHOTO IPUHIIUIIA O0yUeHUSI.

B crpykrype mnporpammbl yueOHOro kypca «AmnreOpa» Ajii OCHOBHOTIO 0OOLIEro
o0pa3oBaHMs OCHOBHOE MECTO 3aHHMAIOT COACPKATEIbHO-METOANYECKUEe TuHUK: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BhIPAKEHUs», «YPaBHEHUS U HEPABEHCTBA», «DYHKIIUN.
Kaxxnas u3 3THX copepKareabHO-METONUYSCKUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUU TPEX
JIeT U3y4eHUs Kypca, B3auMOJICHUCTBYS C JPYTMMHU €ro JIMHUAMU. B Xoae u3yueHus: yueGHoro
Kypca o0O0y4yaloIuMCsl TPUXOAUTCS JOTHYECKU PACCYXKAaTh, HCIOIb30BATh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK. B CBSi3u ¢ »TUM B mOporpammy ydeOHOro kypca «Amredpa»
BKJIFOUEHBI HEKOTOpBHIE OCHOBBI JIOTUKH, TMPEJCTABIEHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHYeCKOro 00pa30BaHUs M CIOCOOCTBYIOIIME OBJIQJACHUIO OOYYAIOIIUMKCS OCHOB
YHUBEPCAJILHOTO MaTeMaTUYECKOTO s3bika. ColiepKaTeIbHON U CTPYKTYPHON OCOOEHHOCTHIO
y4eOHOTro Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUKM «Yucna M BBIYUCICHUS» CIYKUT OCHOBOM ISl JajibHEHIIEro
W3YYCHHUS MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0yUYAIONIUXCS JTOTMYECKOTO MBIIUICHUS,
(GbOopMUPOBAaHHIO YMEHHUS TOJb30BAaThCS  alNTOPUTMaMU, a Takke MNPUOOPETESHUIO
MIPAKTUYECCKUX HABBIKOB, HEOOXOIMMBIX JUIsl TTOBCEIHEBHOUN JKWM3HH. Pa3BuTHE TOHATUS O
YyCclie Ha YpPOBHE OCHOBHOTO 00mIero o0Opa3oBaHUs CBA3aHO C palMOHaJIbHBIMU U
UPPAIMOHAILHBIMHA YUCIIaMU, (POPMUPOBAHHEM IPEACTABICHUH O JICHCTBHTEIHLHOM YHUCIIC.
3aBepliIeHre OCBOCHUS YUCIIOBOM TMHUU OTHECEHO K CpelHEMY 001eMy 00pa30BaHuUIO.

Copepxanue JBYX alreOpandecKux JIMHUH — «AINreOpanveckue BBIPAKCHUS» W
«YpaBHEHHSI W HEpPAaBEHCTBa» — CHOCOOCTBYeT (HOPMUPOBAHHIO Yy OOydYarOIIUXCS
MaTEMaTHYECKOTO armrmapara, HeOOXOJUMOTO IS PEIICHHS 3a/lad MaTeMaTHUKH, CMEKHBIX
MpeIMETOB W MPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHus Y4YeOHBIM MaTepuall TPYNIHPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKCHUU.
Anrebpa JeMOHCTpUpYeT 3HAa4eHHE MaTEeMaTHKM Kak s3bIKa I TOCTPOSHUs
MaTeMaTUYECKUX MOJIENICH, ONMUCAHUS MPOILIECCOB M SIBJICHHI peanbHOro mupa. B 3amaum
oOyueHusi anrebpe BXOASAT TakKe AalbHElIIee pa3BUTHE aNTOPUTMHUUYECKOTO MBIIICHUS,
HE0OXOIMMOT0, B YaCTHOCTH, JIJII OCBOCHHUS Kypca WH(OPMATUKH, U OBJIAJICHUE HAaBBIKAMU
NeNyKTUBHBIX paccyxnaeHuil. [IpeoOpa3zoBaHre cHMBOIBHBIX (DOPM CITOCOOCTBYET pa3BUTHIO
BOOOpa)keHus1, CHOCOOHOCTEHN K MAaTeMaTHYECKOMY TBOPUECTBY.

Copepxannie  (QyHKIMOHATbHO-TpAQUYECKOM JMHUU HAIEIEHO Ha TOJy4YeHHe
o0ydJaronmuMucs 3HAaHUKH O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOMACIU IS
OMMCAaHUs U UCCIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHUI B MPHPOJE U OOIIECTBE.
N3ydyenue matepuana crnocoOCTBYET pPa3BUTHIO y OOYyYarOIIMXCS YMEHHUS HCIOJb30BaTh
pa3nIUyYHbIE BBIPA3UTENbHBIE CPENCTBA SI3bIKA MAaTEMaTHKU — CJIOBECHBIC, CHMBOJIUYECKHE,
rpaduueckrie, BHOCHT BKJIAJ] B (OPMHUPOBAHHE TPEICTABICHHA O pPOJIM MaTeMaTHKUA B
Pa3BUTUU TUBUIN3AIUHN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy, B 7—9-X Kilaccax W3ydaercs y4eOHBIH Kypc «AnreOpay,
KOTOPBIM BKJIIOYAET CIIEAYIONINE OCHOBHBIC pa3felbl coaepkanus: «Huciaa U BEIYUCTICHHUS,
«AJredpanyuecKkue BRIPKEHUS», «YPAaBHEHHS U HEPABCHCTBAY», «DYHKITUNY.

Ha usydenue yueOHoro kypca «Anredpa» orBogutcs 306 yacos: B 7-M kiacce — 102
yaca (3 gaca B Hemenmo), B 8-m kimacce — 102 gaca (3 gaca B Henmemo), B 9-m kimacce — 102
yaca (3 yaca B HE/IETIO).

JUis  peanm3anmuu  TPOTPaMMbl  UCHOJB3YIOTCS  YYeOHWKH, JIOMYIICHHBIE K
WCTMONB30BAHUIO TPU  pealu3alliil  UMEIONIMX  TOCYJApCTBEHHYIO  aKKPEIUTAIUI0
00pa3oBaTeNbHBIX MPOTrPaMM Ha4daIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEAHETo OOIIero
o0pa3oBaHMs OpraHU3alMsAMH, OCYIIECTBISIONIMMHA 00pa30BaTENbHYIO JIEATEIbHOCTH,
npukazoM MuHnmpocsemenus ot 21.09.2022 Ne 858:

e AunireOpa, 7 kiacc / MakaperueB FO.H., Munatok H.I'., Hemkor K.W. u np.; mox pen.
TemsikoBckoro C.A. AxknmonepHoe o6rectBo «M3aarenbcto "TIpocsemenne’y,



e Anrebpa, 8 kimacc / Makaperues F0.H., Mungtok H.I'., Hemkos K.W. u np.; mox pen.
TenskoBckoro C.A. AkunonepHoe o6mectBo «M3narenbetBo "[IpocBemienue',

e Anrebpa, 9 kimacc / Makapeiues F0.H., Mungtok H.I'., Hemkos K.W. u np.; mox pen.
Tenskosckoro C.A. AO «M3narensctBo "lIpocBenienue’»;

0 <,,.>

DNEeKTpOHHBIE 00pa30BaTEIbHBIC PECYpPChI, TOMYIICHHBIE K WCIOIB30BAHUIO IPU
peanu3alui MMEIONMUX TOCYAapCTBEHHYIO aKKPEAWTAIMIO O0pa30BaTEIbHBIX IPOTrpaMMm
HA4YaJbHOTO OOIIEro, OCHOBHOIO OOMIEro, cpeaHero oOmero oOpa3oBaHUS IMPUKA3Z0M
Munnpocsenienust ot 02.08.2022 Ne 653:

e Anrebpa, 7 kitace. ®I'AOY IO «Axkanemus Munnpocsemenus Poccuny;,

o Anre0pa, 8 kimacc. ®I'AOY IO «Akanemuss Munnpocsenienusi Poccuny;

e Anrebpa, 9 xitace. ®I'AOY IO «Axkanemus Munnpocsemenus Poccuny,

e DJIGKTPOHHBINA 00paszoBaTenbHBI pecypc «Jlomamnue 3amanus. OCHOBHOE oOIee
obOpazoBanme. Anredpay», 7-9 knaccel. AO «M3narenscTBo "IIpocBenienue’y;

< . .>

Conep:kanue y4eOHOIo npeamera

7-it k1acc

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECSATUYHbIC, NEPeXoa OT OJHON (OpMbI 3amucu Ipoder K
apyroi. IloHsTue panmoHaNBHOrO 4YHWCNA, 3allUCh, CpPAaBHEHHUE, YIOPSAAOYHMBAHHUE
palMoHaNBHBIX YKces. ApU(pMeTHYeCKUe IEHCTBUS C PallMOHAIbHBIMM YuciaMu. Perienue
3aJ1a4 U3 pealbHON NPAaKTUKHU HA YacTH, Ha ApoOu.

CreneHb ¢ HaTypalbHBIM IOKa3aTeJIEM: ONpe/ieIeHne, IpeoOdpa3oBaHe BHIPAXKEHUIN Ha
OCHOBE OIPEJENIECHHUS, 3aUCh 00IbIINX yucel. [IpoleHThl, 3anUCh IPOLIEHTOB B BUE IpOOHU
U ApoOM B BHUJE HPOLEHTOB. TpU OCHOBHBIC 33Jayd Ha MPOLEHTHI, pPELICHHE 3aaad Hu3
peaJIbHOM MPAKTUKH.

[IpuMeHeHne NpU3HAKOB ACIMMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATYPAIbHBIX YHUCEIL.

PeasibHble 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi U 0OpaTHasi IpONOPLUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHUs

IIepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. [lomycTUMBbIe 3HaYEHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH MEXIy BEIMYMHAMU B BHIE (DOPMYIIBL.
Bbruucnenuss no ¢opmynam. IIpeoOpazoBaHue OyKBEHHBIX BBIPAKEHHH, TOXJIECTBEHHO
paBHBIE BhIpaXXEHMsI, IpaBUiia MpeoOpa3oBaHusl CyMM U MPOU3BEIEHUI, IPaBUia PACKPBITUS
CKOOOK M IIPUBEJICHUS MOJOOHBIX CIaraeMblIX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeeM.

Opnowiensl u MHorowieHel. Crenenb MHorouneHa. (CiojkeHue, BBIYUTAHUE,
YMHOX€HHE MHOTOWICHOB. DOpMyJIbl COKpAIIEHHOTO YMHOMKEHHMs. KBaJApaT CYMMBI U
kBagpar pasHoctd. Dopmyna pasHOCTH  KBaapaToB.  PasnoxxeHue  MHOIOYJIEHOB
Ha MHOXHTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb  ypaBHEHHUS, IpaBWiIa  IpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHMUIA.

JIuneliHOE ypaBHEHHME C OJHOW MEPEMEHHOMW, YMCIIO KOPHEW JIMHEWHOIO YpaBHEHHS,
pellleHne JTMHEWHBIX ypaBHeHUH. CocTaBlleHHE ypaBHEHUH IO YCIOBHIO 3a1aud. Pernienue
TEKCTOBBIX 33/1a4 C [IOMOUIbIO YPABHEHUM.

JIuHeitHOE ypaBHEHHUE C ABYMsI IEPEMEHHBIMHU U ero rpaduk. Cucrema AByX JTMHEHHBIX
ypaBHEHUN C JABYMS MEPEMEHHBIMU. PelieHne cucteM ypaBHEHHM CIIOCOOOM TMOACTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a1a4 € IOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUT

Koopaunarta Touku Ha npsimMol. UucinoBble MpoMeXyTKU. PaccrosiHue mexay IBymst
TOYKaMHU KOOPJAUHATHOU MPSMOIA.



[IpsimoyronpHas cucrteMa koopauHat, ocu OX u Oy. AbGciucca U opJiMHAaTa TOYKH Ha
KOOpAMHATHOHN mockocTH. [Ipumeps! rpadukos, 3agaHHbx Gopmynamu. YteHue rpapukos
peanbHBIX 3aBUcHUMOCTed. [lonstue ¢yHkiuu. I'paduk (yakmuu. CpoiicTBa (GyHKIIHM.

Jluneitnas ¢ynkuums, ee rpaduk. ['papux ¢ynkumn y = |X|. 'paduyeckoe pemeHue
JIMHEMHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHCHUH.
8-it ki1acc

Yuciia 1 BbIYMCTICHUS

KBanparsslii kopenb u3 yucna. [loHstue o0 wppanuoHanbHOM uucie. JlecaTuaHbIe
NpUOIKEHUS UppallMOHATIBHBIX unced. CBOMCTBAa apu(pMETHUECKUX KBAJIPAaTHBIX KOPHEH U
WX TOpPUMEHEHHEe K TMpeoO0pa3OoBaHUIO YHCIOBBIX  BBIPAKEHUH U BBIYUCIICHUSM.
JlelicTBUTENbHBIC YHCIIA.

Crenens C 1eJIbIM TIOKa3aresieM U ee cBoicTBa. CTaHaapTHas 3aUCh YHUCIIA.

Anredpanyeckue BbIPasKeHHUs

KBagpatHslii TpexuiieH, pa3iioKeHUe KBaIPpaTHOTO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanyeckass aApoOb. OCHOBHOE CBOMCTBO anredpamveckoir apoodu. CrokeHue,
BBIUUTAaHUE, YMHOXKEHHUE, JIeNIeHUe anredpandeckux Apodeii. ParmoHanbHble BBIpAXKECHUS U
ux npeoOpa3oBaHHeE.

YpaBHeHNsI 1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmysa KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOAAIIMXCS K JIMHEHHBIM M KBajapaTHbIM. [Ipocteiimme npoOHO-
palOHAIbHBIE YPABHEHUS.

I'padmueckas unTEpnpeTalys ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUH € JBYMs IEpEMEHHBIMU. [[puMepsl pelieHus CuCTEM HEIMHEHHBIX YPABHEHUU C
JBYMSI IEPEMEHHBIMHU.

Perrenue TeKCTOBBIX 3a/1a4 alreOpanyecKuM CIIoCOOOM.

HucnoBble HepaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOM IEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEWHbIE HepaBeHCTBa C OAHOM mepeMeHHoW. Cucrtemsl
JINHEMHBIX HEPABEHCTB C OJTHOU MEPEMEHHOM.

DOyHKIUH

[lonstne Qynkuuu. OOIACTh oOMpene’eHuss U MHOXXECTBO 3HAYCHUU (DYHKIUU.
Crnioco0sl 3a1anus QyHKIUH.

I'papux ¢ynkuuu. YreHue cBoiicTB QyHKuuM no ee rpaduxy. [Ipumeps rpadukon
(GyHKIUH, OTpaXKaloUIX peaJbHbIe MPOLECCHI.

OyHKIHH, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO MPOMOPIUOHANEHBIE 3aBUCUMOCTH, UX
rpadukn. @ynxman y = X2,y = X5, y = VX, y = [x|. Tpadudeckoe pemenre ypaBHEHHH 1
CUCTEM ypaBHEHHH.

9-it kiacc

Yucsia 1 BbIYUCICHUSA

PanmonaneHple 4ucna, UppalUOHANbHBIE 4YHCJA, KOHEYHble M OeCKOHEYHbIE
necsTuuHble ApoOu. MHOXKECTBO IEHCTBUTENBHBIX YHCEN, ACUCTBUTENbHBIE YHUCIA Kak
OecKOHEUYHble JecATUYHble JApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOXECTBOM JIEUCTBUTENBHBIX YUCEN U KOOPAUHATHOU MPSMOM.

CpaBHEHHE JACHCTBUTEIBHBIX YMCEN, apUPMETHISCKUE EUCTBHS C JEHCTBUTEILHBIMU
YUCIIAMH.

Pa3mepbl 00BEKTOB OKpYXAIOUIEr0 MHUpa, JJIUTEIBHOCTh MPOILECCOB B OKPYXKAIOLIEM
MHpe.

[IpubnuxeHHoe 3Hau€HUE BEIUYMHBI, TOUHOCTh NpuUOMKeHus. OKpyrjieHue dYucel.
[Ipukuaka u olleHKa pe3yJbTaTOB BHIYUCICHUI.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIINXCS K JIMHEUHBIM.



KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOISIIMUXCA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHHE. [IpuMepsl pelieHus YpaBHEHHUM TPETbE U YETBEPTOU CTENEHEH
Pa3I0KEHUEM Ha MHOXKHUTEIIH.

Pemenne  npoOHO-pallMOHaNBHBIX  ypaBHEHWH. PemieHne  TEKCTOBBIX 33134
anreOpandecKuM METOIOM.

VYpaBHeHHE ¢ IBYMs MEpEeMEHHBIMHU U ero rpaduk. Pemienue cucrem IByX JTUHEWHBIX
YPaBHEHHH C JBYMs II€PEMEHHBIMH. PenieHue CUCTeM ABYX YpPaBHEHMH, OJHO U3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOpo# creneHu. [ padudeckas HHTEpIpeTanus CUCTEMbl ypaBHEHUN C
IBYMsI IEPEMECHHBIMU.

Pemienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJIHOW NMEpEeMEHHOH. PeleHne cUCTeM JIMHEWHBIX
HEPaBEHCTB C OJIHOW mepeMenHoi. KBaaparnbeie HepaBeHcTBa. ['paduueckas MHTEpIIpeTaIHs
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

DOYyHKIUH

KBagpatuunas ¢yHkuus, ee rpaduk u coictBa. [lapaboia, KoopAHHATBHI BEPLIMHbI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

I'paduxu Gpyrxumii y = kx, y = kx + b, y = kix, y = x%, y = VX, y = x| 1 ux cBoiictsa.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPEeCCHH

IlonsaTie  4MCIOBOM  IOCIEAOBATEIBHOCTU.  3aJaHHE  IOCIEA0BATEIbHOCTU
peKyppeHTHOM (hopMyIioi U popMysIOl N-To wieHa.

Apudmernueckas U reomerpuueckas rnporpeccud. Dopmynasl  N-ro  uieHa
apu(METHIECKON U TE€OMETPUIECKOH MPOTPECcCHid, CyMMBI IEPBBIX N-X YICHOB.

N300pakeHne 4JeHOB apu(PMETUYECKONH U FeOMETpUYECKOil mporpeccuif Toukamu Ha
KOOpPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMAIBHBIN pocT. CI0KHBIE TPOLIEHTHI.

IlnannpyemMblie pe3y/ibTaThl OCBOCHUS POTPAMMbI

JIMYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOTrpaMMBbl YIeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCA:

1) naTpuoTnyeckoe BOCIUTAHHE:

e [IPOSIBJIEHUEM MHTEpECa K MPOILIJIOMY M HACTOSIILIEMY POCCUMCKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCHUICKUX MAaTEMATHUKOB U POCCUMCKON
MaTeMaTUYECKOU IIKOJIbI, K UCIOJb30BaHUIO ATUX JTOCTUKEHUHN B IPYIUX HAYKaX U
MpUKIaIHBIX chepax;

2) rpasIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME!

e TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEH TpaXKTaHNMHA M PeaTU3alliH €To MPaB,
MPEJICTABJICHHEM O MaTeMaTHYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3TIMYHBIX CTPYKTYP,
SIBIICHHH, TIPOIIEYpP IPaXkIaHCKOro o0I1iecTBa (HarmpuMep, BEIOOPHI, OMTPOCHI), TOTOBHOCTHIO K
00CYXKJIEHUIO ATHUECKUX MPOOIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKESHUN
HayK{, 0OCO3HAaHWEM BaKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TPy/10BO€ BOCIIMTAHME:

e YCTAaHOBKOM HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYECKUX 3a7a9 MaTeMaTHUYECKOU
HaMpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMAaTHYECKOTO 00pa30BaHUS HA TPOTSKECHHUH
BCEH JKMU3HU JJIs YCIEITHONW MPOdeCCHOHATBHOM IEATETLHOCTH M Pa3BUTHEM HEOOXOMMBIX
YMEHHIA, 0CO3HAHHBIM BBIOOPOM U MOCTPOCHUEM WHIMBUAYAIBHON TPpaeKTOpUH 00pa3oBaHUs
Y KU3HEHHBIX TUTAHOB C YUE€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYeCcKOe BOCIIUTAHNE:

e CITOCOOHOCTBIO K YMOIIMOHAILHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MATEMAaTHIECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH, yMEHHEM BUIETh MAaTEMATHUECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;



5) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

* OPUEHTALIMEN B JICATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYUHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOIBI U 00IIECTBA, TOHUMaHUEM
MaTeMaTHYeCKON HayKH KakK cepbhl 4eJIOBEUECKOH JeITeIbHOCTH, ITAMIOB €€ PAa3BUTUS U
3HAYUMOCTH ISl pPa3BUTUS LIUBWIM3ALMHU, OBJIAICHUEM SI3bIKOM MAaTEMAaTUKHU U
MaTeMaTUYECKON KYJIbTYPOM KaK CPEACTBOM IO3HAHUS MUPA, OBJIAJEHUEM IPOCTEUITUMU
HaBbIKAMH UCCIIEI0BATEIbCKON JIEATEIbHOCTH,

6) pusnueckoe BocnuTanue, GopMUPOBAHUE KYJIbTYPbI 310POBbs 1
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs

e TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUECKHUE 3HAHUS B NHTEPECAX CBOETO 3J0POBbS,
BEJICHHUS 3/I0POBOT0 00pa3a sxu3HHU (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHIMA
U OT/IbIXa, peryisipHast Gu3nveckasi akTHBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKA peIeKCHH,
MIPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY U TAKOTO K€ MPaBa APYroro 4YeJIOBEKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME!

e OPUEHTAIIMEN HA PUMEHEHUE MAaTEMATHYECKUX 3HAHUM U PELICHHS 3a/1a4 B
00JacTh COXPaHHOCTH OKPY>KaIOIIEH Cpeibl, INIAHUPOBAHUS MOCTYIKOB U OLIEHKH UX
BO3MOJKHBIX ITOCJIEICTBUH JJIs1 OKPYKAOILEN CpeJibl, OCOZHAHUEM IJI00AJIBHOTO XapaKTepa
9KOJIOTHUYECKUX MPOOIIEM U MyTeH UX pelIeHHS,

8) amanTanus K M3MEHAIOIIHUMCS YCJIOBHSIM COIHAJIbHOI M MPUPOTHON Cpe/Ibl:

e TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEONPEAEICHHOCTH, TOBBIIIEHUEM YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 NMPAKTUUYECKYIO AEATEIIbHOCTh, B TOM YUCJIE YMEHHUS YUUTHCS Y
JOPYTUX JIIO/IeH, MpUoOpeTaTh B COBMECTHON AESITEIbHOCTU HOBbIC 3HAHHUS, HABBIKH U
KOMIIETEHIIMU U3 OIbITA JIPYTHUX;

e HEOOXOIUMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUIA, B TOM YHCIie (HOPMYIUPOBATH
WJIeH, TIOHSTHS, TUTIOTE3bI 00 00BEKTaX U SABJICHUIX, B TOM YHUCJIC paHEe HEU3BECTHBIX,
0CO3HaBaTh AEPUIUTHI COOCTBEHHBIX 3HAHUI 1 KOMIIETEHIIUH, MJIAHUPOBATh CBOE Pa3BUTHE,

¢ CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOIINUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
nencTBus, GopMyIUpoOBaTh U OIIEHUBATH PUCKH U MOCIEACTBUS, GOPMHPOBATDH OTBIT.

MeTanpeamMeTHble pe3yabTaThl

ITo3HaBaTebHbIE YHHBepcaJlbHbIe Y4eOHbIe AeliCTBUA

Ba3oBble 1oruueckue geiicTBUA:

e BBIABIISITh U XapaKTepU30BATh CYIIECTBEHHbIE PU3HAKN MAaTEMaTHUECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXTy TOHATUSAMH, (OPMYyITUPOBATH ONpeACTICHNS IOHATHH,
yCTaHaBJIMBATh CYILIECTBEHHBIHN NMPU3HAK KJIACCU(PHUKAIIMK, OCHOBAHUS 7151 00001IeHNs U
CpaBHEHWSI, KpUTEPHH MTPOBOIUMOTO aHAJIH3a,

e BOCIIPUHUMATh, (HOPMYIUPOBATh U MPEOOPA30OBBIBATE CYKJIEHUS . YTBEpAUTEIbHbIE U
OTpHIIaTENIbHBIC, CMIUHIYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

e BBIABIISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTUBOPEUHS B
(akTax, TaHHBIX, HAOTIOICHUIX U YTBEPKACHUSX, IPEJIaraTh KPUTEPHUH JJIS BHISIBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA,

e JIeIaTh BBIBOBI C UCIOJIH30BAHNEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHTYKTHUBHBIX
YMO3aKJIIOYEeHUH, yMO3aKIIOYEHUH 110 aHAIOTUH;

e pa3dMpaTh 10Ka3aTeIbCTBA MATEMATUIECKUX YTBEPKICHUH (IPSIMBIE H OT
MPOTHUBHOTO), TIPOBOJIUTH CAMOCTOSTENILHO HECIIOKHBIC I0KA3aTeIbCTBA MATEMATHIECKUX
(bakTOoB, BBICTPaWBaTh ApI'yMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKIECHUS;

e BBIOMPATH CII0CcO0 perieHus y4eOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peleHus, BBIOUpaTh Hanbosee NOAXOASIIMMN ¢ Y4ETOM CaMOCTOATENbHO BBIICICHHBIX
KPHUTEPUER).



Ba3oBble uccienoBarelbCcKHue 1eHCTBUA.

e IICTIOJIb30BaTh BOIIPOCHI KAaK UCCIEI0BATEIbCKII HHCTPYMEHT ITO3HAHMUS,
(GbopMyIHMpOBaTH BONPOCH], GUKCUPYIOIIME IPOTUBOPEUNE, IPOOIIEMY, CAMOCTOSTENILHO
yCTaHaBJIMBAaTh HCKOMOE U JJaHHOE, (POpPMUPOBAThH TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO
MO3ULIHIO, MHEHHE,

e TIPOBOJUTH IO CAMOCTOSTEIILHO COCTABICHHOMY IIaHY HECJIOXKHBII SKCIIEPUMEHT,
HeOOoJIbLIOe HCCIIEI0OBAHNE 10 YCTAHOBJIEHUIO 0COOEHHOCTEH MaTEMAaTHYECKOI0 00BEKTA,
3aBUCHMOCTE 00BEKTOB MEXITY COOOIA;

 CaMOCTOSITENILHO (POPMYIUPOBaTh 000OIIEHUS M BBIBOBI IO PE3YJIbTaTaM
IIPOBEIEHHOT0 HAOJIOACHUS, UCCIIEJOBAHUS, OLICHUBATh TIOCTOBEPHOCTD MOTY4YEHHBIX
PE3yIbTATOB, BHIBOIOB U 0000IICHU;

e IIPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHUE MPOLIECCa, a TAKXKE BbIIBUraTh
MIPEIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora c nndopmanmeii:

e BBISIBIISITH HEJJOCTATOYHOCTD M M30BITOYHOCT MH(POPMALINH, TAHHBIX, HEOOXOTUMBIX
IUIs PeLIeHUs 3ajiauy;

e BBIOMPATh, aHAIN3UPOBATH, CHCTEMAaTU3UPOBATh ¥ HHTEPIPETHPOBATH MHPOPMAITUIO
pa3IUYHbIX BUJOB U (OPM MPEICTABICHMUS;

e BBIOMpATh GOpPMY MpecTaBIeHUs] HHPOPMAIIUN U WILTIOCTPUPOBATH PelIacMble
3aJjaud CXeMaMH, AMarpaMMaMu, MHOH rpadukoil 1 uX KOMOUHAIMAMUY,

e OLIEHUBATh HAICKHOCTh HH(OPMAIMH TIO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIEM HITH
c(OpMyYJIHPOBAHHBIM CAMOCTOSITENBHO.

KomMyHHKaTHBHbIE YHHBepPcAJIbHbIE YUeOHbIe elcTBHA:

e BOCIIPMHUMATh U (POPMYJIHPOBATH CYXkIEHUS B COOTBETCTBUHU C YCIIOBUSMHM U LEIIAMU
OO0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMChbMEHHBIX
TEKCTaX, 1aBaTh MMOSICHEHUS 110 X0y peIleHUs 3a/1a4, KOMMEHTUPOBATh MOJyYECHHBIH
pe3yJbTar;

e B X0/1€ 00CYXJIeHHs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI,
poOIEMBI, peraeMoi 3a/1a4H, BEICKa3bIBaTh HJICH, HAIICJICHHBIE Ha TIOUCK PEICHUS,
COIOCTABJIATh CBOU CYXJIEHUS C CYXKACHUSAMH JIPYTUX YYaCTHUKOB Juanora, oOHapyKuBaTh
pa3uyre U CXOJICTBO MO3HIINKI, B KOPPEKTHOH Gopme HOopMyTHpOBaTh pa3HOTIIACHS, CBOU
BO3PAXKECHHUS;

e TIPEACTABIIATH PE3YIBTATHI PEUICHUS 33]auH, SKCIIEPUMEHTA, UCCIIeIOBAHMUS, TIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hopMaT BHICTYIJICHUS C YUETOM 3a]1a4 IPEe3eHTALUH U
0COOEHHOCTEN ayIUTOpUH;

e TIOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaIbHON pabOThI
MIPH PEUICHUN YIeOHBIX MaTeMAaTHIECKHX 3a/1a4;

e IIPUHUMATH 1I€JIb COBMECTHOH J1eATEIbHOCTH, IUTAHUPOBATh OPraHU3allnio
COBMECTHOI paboThl, pacrpeaensTh BUIbl paboT, JOroBapuBaThecs, 00CYKIaTh MpoIece U
pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJICH;

e YY4aCTBOBATh B IPYIIOBBIX popmax paboTel (00CyKaeHHs, 0OOMEH MHECHHSIMH,
MO3TOBBI€ IITYPMBI U JIP.), BBIIOJIHSITH CBOIO YacTh paOOThI U KOOPAUHHPOBATH CBOU
JEWCTBUS C IPYTUMH YWICHAMH KOMaH/Ibl, OIICHWBATh KA4eCTBO CBOETO BKJIA(a B OOIITHIA
MPOAYKT 1O KPUTEPUSAM, CHPOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBH.

PeryasiTuBHbIe yHHBepcaJIbHbIe Y4eOHbIE AeiicTBUA

Camoopranusanms:

e CAMOCTOSTEIILHO COCTABJIATH IJIaH, AJITOPUTM PEIICHHUs 3a/1a4 (UK ero 9acTh),
BBIOMPATH CIIOCO0 PEIIEHUs C YYETOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEIICHUH C Y4€TOM HOBOH MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

e BJIAJIETh CIOCOOAMH CaMONIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U pe3yibTaTa peIieHus
MaTEeMaTHUECKOH 3aJa4H,



e NIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHMKHYTh IPH PELICHUU 33]1a4l, BHOCUTh
KOPPEKTHBHI B IEATEIILHOCTH HA OCHOBE HOBBIX 00CTOSITEIHCTB, HAMICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH IOCTABICHHOM 1IENU U
YCIIOBUSIM, OOBSICHATH MPUUYNHBI JOCTHKECHUS UM HEJOCTUKEHUS 1IeJTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

IIpeameTHBIE pe3yJbTAThI

7-¥ KJ1ace

K koHIly 00y4eHus B 7-M KJacce 00y4aroImuiics MOIYYUT CISAYIOIUE TPEAMETHBIE
pe3yJIbTaTHI.

Ymucna v BoIYMCTICHUS

BbInonHATE, codeTast yCTHbIE U IMCbMEHHBIE IPUEMB], apu(MeTHIecKue 1eHCTBHS ¢
palOHAIbHBIMU YHACIIAMU.

HaxoauTb 3Hau€HMs YUCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HO0Opa3Hble CIIOCOObI U
IIPUEMBbI BBIYMCIICHUS 3HAUYE€HUH IPOOHBIX BBIPAXKEHUM, COIEPKaLINX OOBIKHOBEHHBIE U
JieCATUYHbIE Jpo0u.

[TepexoauTh OT OAHOI (HOPMBI 3aITUCH YUCEN K Ipyroi (peoOpa3oBhIBaTh ACCATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YNOPSAJOYMBATH PALIMOHAIBHBIE YNCIIA.

OxpyrisTh yucia.

BbINOIHATE NPUKUIKY U OLIEHKY Pe3yJIbTaTa BBIYMCIECHUHN, OLEHKY 3HAaYE€HUN
YHUCJIOBBIX BBIPAKEHUN. BBITOIHATE AEUCTBUSA CO CTENEHAMU C HATypajIbHBIMHU
IIOKa3aTeJsIMHU.

[IpuMeHATh NpU3HAKK JETMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATypaIbHbIX YUCEIN.

Pemrats MpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBA3aHHBIE C OTHOLICHUEM BEIIMYHH,
MIPONOPIHOHAIBHOCTHIO BEJIMYHH, IIPOLIEHTAMHU, HHTEPIPETUPOBATH PE3YIIBTATHI PEILICHUS
3aJa4 C y4eTOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTpPUBaeMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonb30Bath areOpandeckyo TEpPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
IIPOIECCE OCBOEHUS y4eOHOr0 MaTepuaa.

HaxoauTs 3HaueHust OyKBEHHBIX BBIPRXKEHUH MPH 3aJaHHBIX 3HAYEHUSAX NTEPEMEHHBIX.

BoinonHATE IpeoOpazoBaHus 1EJI0T0 BIPAXKEHNSI B MHOTOWIEH IPUBEIEHUEM
MOJIOOHBIX CaraeéMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOUYIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocyl1ecTBIATh pa3IoKEHNE MHOIOWIEHOB HA MHOKUTENH C IOMOIIBIO BBIHECEHHUS 32
CKOOKHM O0I1Ier0 MHOXHTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHs (OpMyIT COKpaIeHHOTO
YMHOKEHHUS.

[TpumMeHsaTH IpeobpazoBaHUs MHOTOWIEHOB JUIS PELICHUS PA3TUYHBIX 33134 U3
MaTE€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON NPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYPAJIbHBIMU I1I0KA3aTEIAMU JUIS
peoOpa3oBaHus BRIPAKEHUIH.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHeNHbIE YpaBHEHHUS C OJHOU IIEPEMEHHOM, IPUMEHSS [TpaBUila IIEPEX0AA OT
HCXOJIHOTO YPAaBHEHUS K PABHOCUIBHOMY eMy. IIpoBepsTh, SIBISETCS JIM YMCI0 KOPHEM
YPaBHEHUH.

[IpumensTs rpaduueckre METOIbI IPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YUCE, ABISIONIMXCS pElIeHUEeM JHHEHHOTO YpaBHEHHUS C
IBYMsI IEPEMCHHBIMU.



CtpouTh B KOOPJIMHATHOM TJIIOCKOCTH rpaduK JUHEHHOTO YPaBHEHUS C ABYMsI
MIEPEMEHHBIMH, NOJIB3YACh IpauKOM, IPUBOIAUTH IPUMEPHI PEICHUST YPABHEHUS.

Pematsp cucreMbl IByX TMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM YHUCIIE
rpaduuecKu.

CocTaBiATh 1 pelaTh JIMHEHHOE YPaBHEHUE WIH CUCTEMY JIMHEWHBIX YPaBHEHUH 110
YCIIOBUIO 33J1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/J1a4M MOJTY4EHHbII
pe3yJIbTar.

DOYyHKIUH

N300pakaTh Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOLIHME 33 JaHHBIM
KOOpJAUHATaM, Jy4H, OTPE3KH, HHTEPBAJIbl, 3aIIUCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OTmeuaTs B KOOpAMHATHOHN TUIOCKOCTH TOYKH I10 33JaHHBIM KOOPAMHATAM, CTPOUTH
rpaduku uHeHHbIX QyHKIMi. CTpouTth rpaduk QyHKIHU Y = [X|.

OnuchIBaTh ¢ MOMOUIbIO (PYHKIUI U3BECTHBIE 3aBUCMOCTH MEX/ly BETMUMHAMU:
CKOpPOCTb, BpeMsl, paCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBLHOCTD, BPEMS,
00beM paboTHI.

HaxonuTs 3HaueHune QyHKIMH 1O 3HAYCHUIO €€ apryMEeHTa.

IToHnnmats rpadudeckuii cnocod npeacTaBiIeHUs U aHAJIM3a HHPOPMALIUH, U3BIIEKaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX MPOIECCOB M 3aBUCUMOCTEH.

8-i kJiace

K koHIy 00y4enus B 8-M KJjacce 00y4JaroImUics MOIYIUT CISAYIOIINE TPEAMETHBIE
pe3yJIbTaTHhI.

Yucna v BoIYMCICHUSA

Hcnonp30BaTh HaYalIbHbIE IPEACTABICHNS O MHOYKECTBE IEHCTBUTENBHBIX YUCEI IS
CPaBHEHHS, OKPYIJICHUS U BBIYUCIEHUH, N300pakaTh JEMCTBUTEIbHBIC YK CIAa TOUKAMU Ha
KOOpJAMHATHOM IPAMOM.

[IpumeHsTh MOHATHE apU(PMETHUECKOTO KBAIPATHOT'O KOPHSI, HAXOIUTh KBaJpaTHbIE
KOPHH, MCIIOJIB3YsI TPU HEOOXOAMMOCTH KalIbKYJISITOP, BBITOJIHAThH IPEOOpa30BaHUs
BBIPAKECHU, COAEP/KAINX KBAJAPATHBIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonb30Bath 3anMcH OONBIINX U MAJIBIX YMCEN ¢ HTOMOIBIO AECATUYHBIX 1po0ei n
creneHeit yncna 10.

AuaredpanyecKne BbIPaKEHUS

[IpyMeHSTH MOHATHE CTENEHU C LIEJIBIM [T0OKa3aTesIeM, BBIIOIHATH MpeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKALUX CTENIEHU C LIEJIBIM [T0Ka3aTEIEM.

BbInonHATE TOXKAECTBEHHbIE TPpeo0pa30BaHusl palliOHATBHBIX BbIPAXKEHU Ha OCHOBE
MIPaBUJI JICHCTBUI HaJl MHOTOWJICHAMH U ajareOpandyecKuMu IpoOsiMH.

PacknanpiBaTh KBaipaTHBIN TPEXUJIEH HA MHOXKHUTEIH.

[TpumMeHnsaTH IpeoOpa3zoBaHMs BEIPAXKEHUH NS peILICHHsI pa3InYHbIX 3aa4 U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiitHble, KBaJJpaTHbIE YPAaBHEHUS U PallMOHAIBHBIE YPAaBHEHMsI, CBOSIINECS
K HUM, CUCTEMBI JIBYX YPABHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBoNTH MpoOCTENIINE UCCIIETOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHUCIIE
C MpUMEHEHUEM TpaUIecKuX NpeICTaBIeHNH (yCTaHaBINBATh, UMEET JIM ypaBHEHHE WU
CHCTeMa YpaBHEHHI PEIeHHs, €CIIH UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTh OT CIOBECHOM (POPMYITUPOBKH 337a4H K €€ alre0pandeckoil Moaesu ¢
MTOMOIUIBIO COCTABJICHUS YPaBHEHHS WJIM CUCTEMbI YpaBHEHHH, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4¥ TIOJyYEHHBIN PE3YyJIbTAaT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISl CPAaBHEHHS, OLIEHKH, pelliaTh
JMHEWHbIe HEPAaBEHCTBA C OJHOM MEPEeMEHHON U UX CUCTEMBI, 1aBaTh rpa)uyecKyro
WJUTIOCTPALIMI0 MHOYKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUH



[ToHUMATh 1 UCTIOIB30BATh (PYHKIIMOHAIBHBIC TIOHATHUS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUCHUS), ONIPEISNIATh 3HAUCHUE (DYHKIUH 110 3HAYCHUIO apTyMEHTa,
OTIpeeNATh CBOMCTBA (PYHKIIMHU 110 €€ TrpaduKy.

CTpouTb rpaMKy SIeMeHTapHBIX GyHKImiA Bia: Y = K/X, y = X2,y = X%, y = X, y = Vx.
OrnuchIBaTh CBOKMCTBA YHCIOBOM (PYHKITUH 10 €€ rpaduKy.

9-ii kaace

K xoHiy o0y4yenus B 9-m ki1acce 00y4yarouuiics NOIyYUT CIAEAYIOUINE PEIMETHBIE
pe3yJIbTaThI.

Yuciia 1 BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0YNBATH PAlIMOHANBHbBIE U UPPALIMOHAIIBHBIE YUCIIA.

BeimonusaTe apudmernueckue AeWCTBUS C palliOHAILHBIME YHUCIIAMH, COYETas! YCTHBIC
Y TUCbMEHHBIE TIPUEMBI, BBHITIOJIHATH BBIUMCICHUS C HPPALMOHATILHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs CTENEHEN C UEIbIMU MTOKA3aTEIAMU U KOPHEH, BBIYUCIISITH
3HAYEHUS YUCIIOBBIX BHIPAKEHUH.

OKpyrisTh NeHCTBUTEIIbHBIC YHCIIA, BHITIOJIHITH IPUKUKY PE3yJIbTaTa BHIYUCICHUH,
OLICHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHusI U HEPaABEHCTBA

Pemarp nuHeiiHbIe U KBaJpaTHbIC YPaBHEHUS, YPABHEHUS, CBOJIALIUECS K HUM,
MpocTeuinme IpoOHO-pallMOHATBHBIE YPABHEHUS.

Pemath cucteMbl IBYX TUHEHHBIX YPaBHEHUM C ABYMS MIEPEMEHHBIMH M CUCTEMBI IBYX
YpaBHEHHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS TMHEHHBIM.

Pemath TekcToBbIE 3a/1a4H anreOpandyeckuM CIocoOOM € TOMOIIBIO COCTABICHUS
YpaBHEHUS UM CUCTEMBI JIByX YPABHEHHH C IByMs IIE€PEMEHHBIMHU.

[IpoBoauTh mpocTeiire ucciae10BaHusl ypaBHEHUH U CUCTEM YpaBHEHUI!, B TOM YUCIIE
C MPUMEHEHUEM rpadUUeCKUX MPeICTaBICHHUH (yCTaHABINBATh, UMECT JIM YPAaBHCHHUE WIIH
CHCTeMa YpaBHEHHU PEIICHHs, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeliHbIe HEPaBEHCTBA, KBaIpaTHbIC HEPABEHCTBA, M300paXKaTh PEIICHUE
HEPaBEHCTB HA YMCJIOBOU MPAMOM, 3aMUCHIBATH PEHIEHUE C TOMOUIBI0 CUMBOJIOB.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIINE
KBaJIpaTHOE HEPABEHCTBO, H300pakaTh PEIIeHUE CUCTEMbI HEPABEHCTB HAa YUCIOBOM MPSMOIi,
3aMUChIBaTh PEIICHUE C TIOMOIIbI0 CUMBOJIOB.

Hcnonbs30BaTh HEpaBEHCTBA IPU PEUICHUU PA3IMYHbIX 33/1a4.

DOyHKIUH

Pacnio3naBath GyHKIIMN H3y4yeHHBIX BUAOB. [l0Ka3bIBaTh cCXeMaTHUECKH PACTIOIOKEHUE
Ha KOOPJMHATHOM IJIOCKOCTH rpagukoB QyHKImN Buaa: Y = KX, y = kx + b, y = k/x, y = ax* +
bx+c,y=x,y= VX, y = |[X|. B 3aBucHMOCTH OT 3HaYCHUH KOAPPHUIIUEHTOB, OMTUCHIBATH
CBOMCTBA (DYHKIUH.

Ctpouts u n300pakath cxeMaTuyecku rpaduku KBaIpaTUUHBIX (DYHKIUH, OMUCHIBATD
CBOMCTBA KBaIpaTUUHBIX (PYHKUUN MO UX rpaduKam.

Pacrio3naBath kBaipaTuuHy0 QYHKIHIO MO (hopMyIie, IPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (PYHKIIUH U3 peaTbHOU KU3HU, (PU3UKH, TEOMETPHUH.

YmncioBbIe N0CJI€10BATEILHOCTH U IPOrPecCHu

PacmoznaBath apuMeTHUECKYI0 U TEOMETPHUECKYIO TTPOTPECCHH TIPU PA3HBIX
crioco0ax 3aJjaHusl.

BbINONMHATE BBIUKCIIEHUS ¢ UCTIOJIB30BaHuEM (opMyIl N-To wieHa apuMeTHYeCKOn u
F€OMETPUUYECKON MPOTrPECCUil, CyMMbI MEPBBIX N-X UJIEHOB.

N3o0paxkaTs 4iieHbl MOCIe0BaTEIBHOCTA TOYKAMU Ha KOOPAUHATHON TIJIOCKOCTH.

Pemiate 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCIEAOBATEIBHOCTAMHU, B TOM YHUCIIE
3aJ1aui M3 peabHON KHM3HH (C HCIIOIB30BAHNEM KAIbKYIIATOPA, HH(POBBIX TEXHOIOTHIA).

TemaTHueckoe INIAHUPOBAHUC



7-1 Kjaace

HaunmenoBan | KosinuecTBo yacos
Ne | me pa3jenoB DaekTpoHHbIE (HH(POBHIE)
n/n |4 TemM Beero KonTtposibn | IIpakTHYeCKH | oGpasoBaTeabHBIe pecypebl
IPOrpaMMbI ble padoTbl | e padoTsbl
Yucna u bubmuorexa ®I'NUC «Most
1 BBIYHCIICHUSL. o5 1 mikosay — lesson.academy-
ParoHanbHeI content.myschool.edu.ru/02.2/
€ uucia 07
Anrebpanuec Anrebpa, 7 kacc. PI'AOY
2 KHe 27 1 HIIO «Axamemust
BBIPAKEHHUS Munnpocsenienus Poccun»
DNEeKTPOHHBIN
o0pa3oBaTeNbHBbII pecypc
«JlomalliHue 3a1aHusl.
3 zepa;;elilgf 20 1 OcHoBHOE 00111EE
P oOpa3oBanue. Anreopa», 7—9
kiaccel. AO «3maTenscTBO
"[Ipocsermienue"»
Koopannatsr
4 U rpaduky. 24 1 <..>
OyHKIUU
5 [ToBTOpEHUE 6 1 <. >
1 00001IeHIE
OBIIEE
KOJIMYECTBO
YACOBIIO 102 S 0
I[MPOTPAMME
8-ii kiace
HaumenoBaH | Koanuecrno uacon
Ne | me pa3nenoB DaekTpoHHbIE (HH(POBHIE)
H/H U TEM B KOHTpOJIbH HpaKaneCKn Oﬁpa?.OBaTe.]Ile)Ie PeECYpChI
MporpaMMabl Cero | Lie padoThl | e padoThl
Yucna n bubmunorexa ®I'NUC «MOS
1 BBIYHCIICHUS. 15 mkoja» — lesson.academy-
KBanparusie content.myschool.edu.ru/02.2/
KOpHHU 08
ES:E?;HM Anrebpa, 8 kitacc. DI'AOY
2 ) 7 JIIO «Axamemus
Crenens ¢
Munnpocsenienust Poccuny»
1ETBIM




IIOKa3aTelIeM
ONEKTPOHHBIN
Anrebpanyec o0pasoBaTenbHbBIN pecypc
KHue «/lomarHue 3aganus.
3 BBIPQKCHHUS. 5 1 OcHoBHOE 00111e€
KBanpatasrit obOpa3oBanue. Anredpa», 7—9
TpexuwieH kiaccel. AO «3maTenscTBO
"[Ipocsemienue"»
Anrebpanuec
KHE
4 BBIPQKCHHUS. 15 1 <..>
Anrebpanuec
Kasi 1poOb
YpaBHeHus U
5 HEPaBCHCTBA. 15 1 < >
KBanpathbie
YpaBHCHHUS
YpaBHeHus u
6 HEpaBEHCTBA. 13 < >
CucreMmsl
ypaBHEHUH
YpaBHeHus U
7 HEpaBEHCTBA. 12 1 <..>
HepasenctBa
O yHKIUY.
8 OCHOBHEIE 5 <.>
IMOHATHS
O yHKIUY.
9 Yuciossle 9 <..>
byHKIMHA
10 IToBTOpEeHune 6 1 < >
u 00001IeHE
OBILIEE
KOJIMYECTBO
YACOB I1O 102 5 0
[TPOI'PAMME
9-i KJ1acc
KoaundecTBO 9acoB
HaunmenoBanmue DaexkTponHbie (udppoBbIe)
Ne Kountpoan 6
o/ | PA3AEI0B 1 Tem B IMpakThueck | °0Pa3oBaTeibHbIe
NMPOrpamMMbl cero | Hbl€ He padoThI pecypchl
padoThbI




Uucna u bubmmoreka ®I'UC «Most
BBIUUCIICHHS. mkoja» — lesson.academy-
1 . 9
JIeWiCTBUTEIbHBI content.myschool.edu.ru/02.
¢ yKcia 2/09
YpaBHeHus u
HEPaBEHCTBA. Anrebpa, 9 kiacc. PI'AOY
2 YpaBHeHHUs C 14 HITO «Axamemust
OJIHOM Munnpocsenienus Poccun»
MepEeMEHHOM
ONEKTPOHHBIN
o0Opa3oBaTeNbHbII pecypc
YpaBHeHuUs 1 «/lomarHue 3aganus.
HEpaBEHCTBA. OcHoBHoOe o011ee
3 14
Cuctemsr obpasoBanue. Anredpay, 7—
ypaBHEHUH 9 knaccel. AO
«3narenbCcTBO
"[IpocsermieHue"»
YpaBHeHus u
4 HEpaBEHCTBA. 16 <..>
Hepagencrtpa
5 OyHKIMH 16 <..>
Hucnoseie
6 MOCJIeI0BATEIbH 15 <.>
OCTH
[ToBTOpEHME,
HUE,
7 000011eHne 18 < >
cUCTEeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO 102
YACOB IIO

I[TPOT'PAMME




