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Pasznen 1.IlosicHuTeIbHAS 3anIMCKA

PabGouass mporpamma ydeOHOro mpenmeTra  Aneedopa Ons 7-9 _ KJaccoB
sBisieTcsi 4acTbio (OCHOBHOW 00pa3oBaTebHOM MpOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs W COCTaBJI€HAa Ha OCHOBE  CIENYIOIIUX  HOPMAaTHUBHO-TIPABOBBIX
JIOKYMEHTOB:

e  @enepalbHOrO  TOCYIApCTBEHHOTO  00pa3oBaTelbHOrO  CTaHAApTa
OCHOBHOTO o0miero oOpaszoBaHusi, yrBepxkaeHHoro IIpukazom MuHucrepcTBa
oOpazoBanusi U Hayku Poccuiickoit ®eneparuu or 31 mas 2021 roga Ne 287
(3apeructpupoBano MIOP® ot 05.06.2021, peructpanuonusii  Ne 64101) "O6
yTBEpXKIACHUHN  (eaepalbHOTO rOCYy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa

OCHOBHOTO 0011ero oopasoBanus" ¢ usmeHeHussMu ot 18 urons 2022 roxa Ilpukaz Ne
568.

e  @enepanbHO  00pa3oBaTENBHOM  MPOTPaMMBI  OCHOBHOTO  OOIIETO
oOpasoBaHus, yTBepkaeHa npukazoM MwunauctepcTBa [IpocBemenus or 18 mas 2023
ronxa Ne 370

° denepanpHoro 3akoHa oT 29 gekabps 2012 roma Ne 273-d3 «0O6
obpasoBannu B Poccuiickoit @enepammm» (cT. 17, 19, 26, 27, 28, 29, 34, 41, 42, 43,44,
45, 46, 48, 54, 58, 66, 87).

PabGouas nporpamma oOecrnieyeHa y4yeOHMKaMHu, Y4YEOHBIMH IOCOOMSIMH,
BKJIIOYEHHBIMH B defiepalbHblii  IepeueHb  Y4eOHHUKOB, PEKOMEHIOBAaHHBIX
Muno6pHayku P® k ucmob30BaHUIO.

Mecto npenmera B yaeOHoM 1miane: «Anredpa», — 306 gacoB: B 7 kmacce — 102
yaca (3 yaca B Henmenmo), B 8 kimacce —102 yaca (3 yaca B Henenmio), B 9 kiacce — 102
yaca (3 yaca B HEJIEIIO).

OBIIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPE/IMETA "Anre6pa"

AnreGpa sIBISIETCSI OJTHAM U3 OMOPHBIX KypPCOB OCHOBHOT'O 00IIIEr0 00pa3oBaHMUs:
OHa o0ecrevyrBaeT U3Y4YCHHE JAPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTapPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOIMMO ISl MPOJOJIKEHUS 00pa30BaHMUS
U B  TOBCEAHEBHOM  JKHU3HHU. PazButne y  oOywaromuxcsi — Hay4dHBIX
MpEACTaBICHUN O TMPOUCXOXKIECHUU M CYIIHOCTH alreOpanvecKux aOCTpakivid,
croco0e OTpa)KeHUs MaTeMaTHUYEeCKOW HAyKOW SIBIIEHMH M MpPOLIECCOB B MPUPOJE U
o01IecTBe, POJIM MATEMAaTHMYECKOTO MOJCIMPOBAHMS B HAaydYHOM TIO3HAHUM WU B
MpPaKTUKE CMOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KauecTB
MBIIUICHUS, HEOOXOIUMBIX Ui aJanTallid B COBPEMEHHOM IHHM(POBOM OOIIECTRBE.
N3yuenue anreOpel obOecrieurBacT pa3BUTHE YMEHMsI HaOI0JaTh, CpPaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILIIEHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBAThH CBOM JICHCTBUS W BBIBOABI, (HOPMYIUPOBATH
yTBepkaeHusi. OcBoeHHE Kypca anreOpbl 0OecleuynBaeT pa3BUTHE JIOTUYECKOTO
MBINIJICHUS OOYYaIOIIUXCS: OHHM  HCTOJB3YIOT JEAYKTHBHBIE W WHIYKTHUBHBIC
paccyxeHus, 0000IIeHHEe W KOHKPETH3aIuio, abCTparupoBaHUE U aAHAJIOTHIO.
OOyuenue anrebpe TpenanoyiaracT 3HAYUTEIBHBIM  O0BEM  CaMOCTOSTEIHHOU
JESITENPHOCTH OOYYAIOIINXCS, MTO3TOMY CaMOCTOSITEIPHOE PEIICHHUE 3a]ad SBISETCS
peanu3anueit 1esITeIbHOCTHOTO MPUHITUIA O0YICHUSI.

B cTpyktype mporpammsl yueOHOro Kypca «Anredpa» Il OCHOBHOTO OOILEro
o0pa3oBaHusi ~ OCHOBHOE  MECTO  3aHMMAIOT  COJEPKATEIbHO-METOJANYECKUE
JTUHUY:



«YHucna v BEIYUCICHUS, « AJreOpanyecKkre BEIPAKEHUSN, « Y paBHEHHs 1 HEPABEHCTBAY,
«Dynkuumny». Kaxngas U3 3THX COAEPKATEIbHO-METOAMYECKUX JMHHUN Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYSI C IPYTUMH €TI0 JTUHUSMH.
B xoxme wusyuenHus yuyeOHOro Kypca OOYy4YalOIIMMCS MPUXOJUTCS JIOTHYECKU
paccyXJaTh, UCIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHBIM SI3bIK. B CBSA3M ¢ 3TUM B
nmporpaMMy ydeOHOro Kypca «AnredOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
Npe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jieflax MaTeMaTU4YeCKOro oOpa3oBaHUSI U
CIOCOOCTBYIOIIHE OBJIAJICHUIO 00y4aroIuMuCs OCHOB YHUBEPCAIbHOTO
MaTeMaTH4eckoro s3bpika. CoJlep:KaTeIbHON U CTPYKTYPHON OCOOEHHOCTHIO yueOHOTO
Kypca «Anredpay sSBIsSETCSero MHTETPUPOBAHHBIN XapakKTep.

Conepxxanue mMHUYN «Hucaa U BBIYUCICHUS» CIIYKUT OCHOBOM /ISl TaJbHEUILEro
U3YYCHHs] MaTEMaTHKH, CIOCOOCTBYET pPa3BUTHIO y OOYYAIOIIUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BATHCS alNTOPUTMAMH, a TakxKe
MpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsI MOBCEIHEBHOM KU3HHU.
Pa3Butre TmOHATHS O 4YHCJIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMH U HUPPALUMOHAIBHBIMH YHCIaMH, (OPMHUPOBAHHEM
IIPEACTABICHUN O JEHCTBUTEIBHOM  YHCJIE. 3aBEPIICHHE OCBOCHHS  YHUCIOBOM
JUHUUA OTHECEHOK CpeaHeEMY 00IeMy 00pa30BaHUIO.

CopepxaHue IBYX anreOpanyeckux JMHUNA — «Anredpanyeckue BBIPAKECHUS»
u

«YpaBHEHUSI M HEPaBEHCTBa» CHOCOOCTBYET (HOPMHUPOBAHUIO Yy OOyYarOIIMXCS
MaTeMaTU4eCKOro amnmapaTta, HEOOXOAMMOIO JJsi pelleHus 3ajad MaTeMaTHKH,
CMEXXHBIX MPEJMETOB U INPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTrO
oOmiero oOpa3oBaHusl y4yeOHBIH MaTepuall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaKeHUU. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTUKH KakK s3blKa JJId
NIOCTPOECHMSI MAaTEMAaTUYECKUX MOJIEJIEH, OMMCAaHMs MPOLIECCOB U SIBJIEHUI peaJbHOIO
mupa. B 3amaunm oOyueHuss anreOpe BXOIAT TakkKe JalbHEWIee pa3BUTHE
ITOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOJUMOr0, B YaCTHOCTH, JUIS OCBOEHHS Kypca
UHGOpPMATHKH, U OBJIaJICHHE HaBbIKAMU IEYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue
CUMBOJIBHBIX (OpPM CHOCOOCTBYET pa3BUTUIO BOOOpPaKEHHUsS, CIIOCOOHOCTEN K
MaTEMaTU4ECKOMY TBOPYECTBY.

Copepxanue (QyHKIMOHATBHO-TpApUUECKOW JIMHUM HalEJIEHO Ha TMOJy4YyeHUe
oOydaomumMucs 3HaHUM O (QYHKIUSAX Kak BaKHeHIIed MaTeMaTH4ecKOoW MoJenu
JUIS ONMHUCAHUA M MCCIIEIOBaHMs pPa3HOOOPa3HBIX MPOILECCOB U SIBJICHUM B IPUPOJE U
oOmiectBe. M3yueHne marepuana COCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS YMEHUs
HCIOJIb30BATh Pa3JIMYHbIEC BHIPA3UTENbHBIE CPEJICTBA A3bIKa MATEMAaTUKU — CIIOBECHBIE,
CUMBOJINYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMHpPOBAHUE MPEJICTaBICHUI O
pOJIMMATEMATUKU B Pa3BUTUH LIUBUIIM3ALMU U KYJIbTYpHI.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax u3y4aercs yueOHbIN Kypc «Anredpay,
KOTOpBIM BKJIIOYAeT CIIEAYIOIIME OCHOBHBIE pa3fenbl coiepxkaHus: «Yucna wu
BBIUMCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS U HEPAaBEHCTBAY,
«DYyHKIHAW.

Pasznen 2. COAEP KAHUE YYEBHOT' O KYPCA "Auareopa"



7 KJIIACC

Yuciia 1 BHIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OHOM (OPMBI 3aITUCH Ipodel K
apyrou. lloHsTme panMOHAIBHOIO 4YMCIA, 3alMCh, CPAaBHEHHUE, YIOPSIOYMBAHUE
palMoOHANbHBIX 4YHceld. ApudpMeTHueckue JeHCTBHS ¢ palMOHAJIBHBIMM YHUCIIAMU.
Pemenue 3a1a4 U3 peanbHOM NPAKTUKKU HAa YaCTH, HA APOOH.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM: OIpelelieHue, IpeoOpazoBaHUe
BBIPAKEHUN HA OCHOBE OIPENEICHMs, 3amuch OOibIIMX 4YHcesl. [IpoueHThl, 3amuch
IPOLIEHTOB B BHJE JpoOM M ApoOUM B BUAE MNPOLEHTOB. TpH OCHOBHBIE 3a/Jaud Ha
IIPOLICHTHI, PEIICHUE 3a]1a4 U3 PEAIbHOU NTPAKTHUKHU.

[IpuMeHeHrEe NMPU3HAKOB JIEIMMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIN HaTypaJbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCJI€ MpsiMast U oOpaTHasi MPONOPLUOHAIBHOCTH.

Anredpanyeckue BbIpasKeHHUs

IlepemeHHbBIE, YHUCIIOBOE 3HAYEHHE BBIPAXKEHUS C INepeMeHHoM. JlomycTumble
3HauCHHs IepeMeHHbIX. [IpencraBneHue 3aBUCHMOCTHM MEXKIy BEJIMYMHAMH B BUJE
¢dopmynsl. Boerumcnenuss mo ¢opmynaMm. IIpeoOpa3zoBanue OyKBEHHBIX BbIpaKEHUH,
TOXJECTBEHHO PaBHBIE BBIPAKEHHUSA, NPaBHJIa MPEOOpPa30BaHUS CYMM U IPOU3BEACHUM,
IpaBUjIa PaCKPBITHS CKOOOK U MPUBEACHUS OAOOHBIX CIaracMblX.

CBONCTBA CTEIICHH C HATYPAJIBHBIM IIOKA3aTCIIEM.

OpnowneHsl W MHorouneHsl. CreneHb MHorouneHa. ClOK€HHE, BBIYMTAHHUE,
YMHOK€HHE MHOTOWIECHOB. DOpMyIbl COKPAIIEHHOTO YMHOXEHHUS: KBagpar CyMMBI U
KBajgpar pasHocth. PopMyna pa3HOCTH KBajaparoB. Pa3jiokeHHe MHOIOYIEHOB Ha
MHO>KUTEIIHN.

YpaBHEHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUsS, [paBUiia TNpPeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIIO KOPHEW JINHEMHOTO ypaBHEHMUS,
pelieHue JMHEHHbIX ypaBHeHMIl. (CocTaBieHHE ypaBHEHUM 110 YCJIOBHUIO 3aJayu.
Pelienne TEKCTOBBIX 3a71a4 C MOMOILbIO YPAaBHEHUN.

JluneliHoe ypaBHEHHE C JBYMSI NepeMeHHbIMH M ero rpadux. Cucrema IByX
JMHEMHBIX ypaBHEHUN C ByMs MEpEeMEHHbIMU. PellleHrne cucteM ypaBHEHHI criocoOoM
IIOCTaHOBKU. [IpuMepsl pemeHus TEeKCTOBBIX 3a/1a4 € IOMOILBI0 CUCTEM YPAaBHEHUM.

DOyHKUUN

Koopaunara Toukn Ha npsamoi. UucnoBsie MPpOMEXYTKU. PaccTossHne Mex 1y AByMsI
TOYKAMH KOOPAMHATHOU MPSMOM.

[TpsimoyronbHas cuctemMa koopauHar, ocu Ox u Oy. Abciucca U opJiuHaTa TOUYKH Ha
KOOpAMHATHOU T1IockocTH. Ilpumeps! rpadukoB, 3amaHHbiX (opmynamu. Ytenue
rpadukoB peanbHbIX 3aBUcuMOcTed. [lonstue ¢ynkuuu. I'padux ¢ynkiuu. CpolicTBa
¢yukuumii. Jluneitnas ¢ynkums, e€ rpaduk. ['padpux ynxmum y = [x|. ['paduueckoe
pelLlIeHNE JINHEUHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX YPaBHEHUM.

8 KITIACC



Yncia 1 BBIYUCICHUS

KBanparnelit kopenb u3 uncia. [lonsarue o0 uppanronagbHoM uucie. JlecaTuyHbie
NpUONMKEHUS HUppaluoHaIbHBIX uyuced. CBolcTBa apuPMETHUYECKUX KBaJpaTHBIX
KOpHEH M MX IPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKECHHUM M BBIUHUCICHUSIM.
JlercTBUTENIBHBIC YHCIIA.

Crenenb ¢ 1IeJIBIM ITOKa3aresieM U €€ cpoiicTBa. CTaHIapTHAs 3alKCh YHCIIA.

Anredpanyeckue BbIpasKeHHs

KBaaparHbIil TpEXWIEH, pa3I0KeHUE KBaAPaTHOTO TPEXUIEHA HA MHOKUTEIIU.

Anrebpanueckast 1podb. OCHOBHOE CBOICTBO aireOpandeckoi nqpoou. CiaoxeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeIIeHHEe anredpandeckux JpoOeit. PanonanbHbie BhIpaXeHUs
U UX IIpeoOpa3oBaHHUeE.

YpaBHeHUS U HEPABEHCTBA

KBanparHoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemienne ypaBHEHUI, CBOIAIIMXCS K JIMHEWHBIM W KBagpaTHbIM. lIpocteniime
JIpOOHO-paIlOHANIbHbIE YPABHEHHUS.

['paduueckass wmHTEpHpeTalsi ypaBHEHHMH C JBYMS TEPEMEHHBIMH U CHCTEM
JIMHEHHBIX YPAaBHEHUH C IBYMs NEpEMEHHBIMU. [IpuMepsl pelieHns CHCTEM HETMHEMHBIX
YpaBHEHUU C IBYMS IEPEMEHHBIMU.

Perienre TeKCTOBBIX 3aj1a4 alNreOpanyecKuM CIocoOoM.

HucnoBble HEpPaBEHCTBA M HX CBOMCTBAa. HepaBEeHCTBO C OJHOM IEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEeHCTB. JIMHEIHBIE HEPABEHCTBA ¢ OMHOW mepeMeHHON. CHucTeMsl
JIMHEVHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIMHA

[Tonste ¢ynkuuu. OO61acTh OMpENENICHUs] U MHOXKECTBO 3HAYEHUH (PYHKIIUU.
CriocoObI 3a71aHus PYHKITHIA.

['padpux ¢pynkumu. Yrenue cBoiicTB pyHkuuu no e€ rpaduky. [Ipumeps! rpadukon
GYHKIUNA, OTPAKAIOIIUX peasibHbIE MTPOIIECCHI.

OYHKIMK,  OMHUCHIBAIOIIME TPSMYHO M OOpaTHYI0  MPOIMOPIIMOHATHHBIC
3aBHCHMOCTH, WX rpaduku. OyHKEE y = x2, y = x3, y = VX, y=|x|. I'paduaeckoe
pellIeHNE YPABHEHUM U CUCTEM YPaBHEHUM.

9 KITACC

Yucia 1 BBIYUCICHUSA

PanmonanbHble 4Hcla, HWppalMoOHaJIbHBIE YKCIA, KOHEYHble U OECKOHEUYHbIE
JecTHUHBIe ApoOu. MHOXECTBO ACMCTBUTENBHBIX YHMCEN, JEHCTBUTEIbHBIC YUCIA KaK
OEeCKOHEYHbIE JeCSTHYHble JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEUCTBUTEIIBHBIX YNCEI U KOOPAUHATHOU IPSIMOM.

CpaBHeHue  JEHCTBUTENBHBIX  4YHcel,  apudmernueckue  ACHCTBUS ¢
JICHCTBUTEIIbHBIMY YHACIIAMH.

Pa3meppl  0OBEKTOB  OKpYKAIOLIETO  MHpa, JAJIUTENBHOCTH MPOLECCOB B
OKPYKaIOIIEM MUDE.

[TpuOnmx€HHOE 3HaUeHHE BETUYUHBI, TOYHOCTh MpUOIKeHus. OKpyriieHue Yrcell.
[Ipuknaka v OLIEHKa PEe3yIbTaTOB BHIYMCIICHUN.

YpaBHEHUS M HEPABEHCTBA



JluneriHoe ypaBHeHue. Penienre ypaBHEHNUM, CBOIAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHHE. lIpumepsl pelleHMs YpaBHEHHM TpETbed W UYETBEPTON
CTEIEHEN Pa3JIOKEHUEM Ha MHOKHUTEIIH.

Pemennie npoOHO-pallMOHAIBHBIX  YpaBHEHUH. PellleHWe TEKCTOBBIX —3ajad
anredpandeckuM METOJIOM.

VYpaBHeHHEe C JAByMsi INepeMeHHbIMM M ero rpaduk. Pemenune cucreM JByX
JMHEWHBIX YPAaBHEHUU C IByMs MEpEeMEHHBIMU. PellieHne cucteM ABYX YpaBHEHHI, OJTHO
U3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpPOW cTemeHu. lpaduueckas UHTEprpeTanus
CHUCTEMBI YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

Perienre TeKCTOBBIX 3a]1a4 alreOpanyecKuM CIocoOOM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOW. Pemenne cucrem
JMHEHHBIX HEpPaBEHCTB ¢ OAHOU mepeMeHHOU. KBaaparHble HepaBeHcTBa. ['paduyeckas
MHTEpIPETALMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMHU.

DOyHKUUN

KBagparnunas gynkius, e€ rpaduk u cBoiicta. [lapabona, KooparHATHl BEPIITUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Ipadukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux
CBONCTBA.

YucJi0BbIe N0CJIEI0BATEILHOCTH U MPOrPEeCCHH

[lonsATHE 4YMCIOBOWM  IOCIEAOBATEIBHOCTH. 3aJaHUE  IOCIECIO0BATEIBHOCTH
peKyppeHTHOU (popMysoit 1 GopMyIIoi n-TO YjieHa.

Apudpmernyeckass u reoMerpuueckas mnporpeccur. Dopmynbl  n-ro  4ieHa
apumeTruecKoil 1 reOMEeTPUIECKON IPOrPECCHii, CyMMbI TIEPBBIX /1 YJICHOB.

N306paxeHne wieHOB apu(METUYECKON U reOMETPUUECKON MPOrpeccuil ToukaMu
Ha KOOPJMHATHOM TUIOCKOCTU. JIMHEWHBIT M HSKCMOHEHIMAIbHBIM pocT. Cl0XKHbBIE
IIPOLICHTBI.

Pasnen 3. INTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATDBI

3.1 JIuyHOCTHBIE Pe3yJIbTAaThl OCBOCHHS MPOTPaMMbl yUeOHOTO Kypca «Anredopar
XApaKTEPU3YIOTCS:

1) naTpuoTn4yeckoe BOCIMTAHUE:

IIPOSABJIICHUEM HHTEpPECa K IPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MAaTE€MaTUKW,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTH)XEHUSM POCCUHCKMX MAaTE€MaTUKOB M POCCUHCKON
MaTE€MaTU4EeCKOM IIKOJIBI, K HCIIOJIB30BAHMIO JTUX JOCTWKEHMM B JPYIMX HayKax M
NPUKIAIHBIX cepax;

2) rpa:kaaHcKoe U AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN T'pakJIaHWHA U peaju3alliu €ro Ipas,
NPECTaBICHHEM O MaTeMAaTHUYECKIX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IHMUHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TpakIaHCKOro oOliecTBa (HampuMmep, BHIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO JTHYECKHUX TMpOOJIeM, CBS3aHHBIX C MPAKTHYECKUM



MPUMEHEHUEM JOCTHXKEHUW HayKHd, OCO3HAHWEM BaXHOCTU MOPAIbHO-ITHYECKHUX
MIPUHITUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE ydYacTH€ B pEIICHUH TPAKTHYECKUX  3aaa4
MaTeMaTU4YeCKOM  HAaMpaBlICHHOCTH, OCO3HAHMEM  BaXXHOCTH  MaTE€MaTHYEeCKOTO
o0pa3oBaHMsl Ha TMPOTHKEHUU BCEW JKU3HM I YCHENTHOM mpodeccroHaaIbHON
NEATeTbHOCTY W Pa3BUTHUEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM WHAMBUIYAJIbHOW TPACKTOPUU OOpa30BaHMs W JKU3HEHHBIX IUTAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAJBbHOMY M O3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajJay, pEIICHUH, pacCyKIeHWW, YMEHHIO BHJICTh
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAIUEHN B ICSITEIHLHOCTH HA COBPEMEHHYIO CUCTEMY HayUHBIX MPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BHTHS 4YEIOBEKa, IMPUPOALI U OOIIeCTBa,
MOHUMAHUEM MaTEeMaTHYECKON HAayKH Kak cQepbl 4eTOBEYECKOM MeATebHOCTH, TANoB
e€ pa3BUTHA W 3HAYUMOCTH JJIs PA3BUTHS [MBUIU3AINH, OBJAJACHUEM S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKON KYJIbTypOd KaK CpPEeICTBOM MO3HAHUS MUPA, OBIaJCHUEM
MPOCTEHIITMMHU HAaBBIKAMH MCCIICI0BATEIBCKOM TSI TEIPHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpoBaHHEe KYJIBTYPbI 3/10pPOBbSI U
IMOLUOHAIBLHOIO 0J1aroNMOJIyYus:

TOTOBHOCTBIO IPUMEHATh MaTe€MaTUUECKUE 3HAHUSA B MHTEPECAaX CBOETO 310POBBS,
BEJICHUS 3JI0POBOro 00pa3a >XKU3HM (30pOBOE IHTaHHE, COATaHCHPOBAHHBIA PEKHM
3aHSATUN U OTJbIXA, pEryisipHas pu3nueckasi akTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKa
pediaekcuy, TPU3HAHMEM CBOETO IpaBa Ha OIIMOKY M TaKOTro JK€ IIpaBa JApyroro
YeJI0BeKa;

7) 3K0JI0THYECKOE BOCIIUTAHUE:

OpUEHTAIlMeH Ha TPUMEHEHWE MAaTeMAaTUYECKUX 3HAHUW I pelieHus 3a7ad B
00J1aCTH COXPAaHHOCTH OKPYKAIOIIEH Cpe/bl, IIaHUPOBAHUS IOCTYIIKOB M OIICHKH WX
BO3MOXKHBIX TOCJTEACTBUU JUIsl OKpYXKalomled cpeabl, OCO3HAHHEM TII00aIbLHOTO
XapakTepa SKOJIOTHISCKHUX MPoOIeM U IyTel UX pelieHus;

8) aganTanusa K M3MEHSIONIMMCS YCJIOBUSAM COLUMAJIBLHOM ¥ IPUPOTHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JeATCIbHOCTh, B TOM 4YHCJE YMEHHUE
YUUTBCS Y APYTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM AEATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIMU U3 OMbITA APYTHX;

HEOOXOAMMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHHI, B TOM YHCIIe (OPMYIUPOBATH
UJICH, TIOHSATHUS, TUTIOTE3bl 00 OOBEKTaX W SIBJICHHIX, B TOM YHCIIE paHEE HEU3BECTHBIX,
0CO3HaBaTh ACHUINTH COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCIPHHUMATH CTPECCOBYIO
CUTYALIMIO KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBbIE PEILICHUS
U AeiicTBUs, GOpMyIUpOBaTh U OLIEHUBATH PUCKHU U TIOCIEACTBUS, DOPMHUPOBATH OIBIT.



3.2. METAIIPE/IMETHBIE PE3YJIBTATbI

Ilo3naBaTeIbHbBIE YHuBepcajibHbIE yqeﬁﬂme JIEITICTBPIH

Ba3oBble JJornyeckue aeicTBUA:

BBIABJIATh W XapaKTEpU30BaThb CYIIECTBEHHBIC IPU3HAKM MaTEMAaTHYECKHUX
OOBEKTOB, MOHATHI, OTHOLIEHUH MEXJAy MOHATUAMH, (HOPMYIUPOBATH
onpezaeseHus MOHSTHH, yCTaHaBJIUBATh CYLIECTBEHHBIM pHU3HAK
KJaccu(ukanuy, OCHOBaHMS Uil OOOOLIEHMS W CpaBHEHUs, KpUTEpUU
IIPOBOIMMOTIO aHAJIN3a;

BOCIIPUHHMMATB, (bopMyaupoBaTh U peoOpa3oBbIBATH CYXKICHUS:
YTBEpPAUTENbHbBIE U OTPULIATEIbHbIC, €AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;
BBISBJISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U INPOTUBOPEUYUS B
¢dakTax, AaHHBIX, HAOMIONEHMSX U YTBEPXKICHMSX, MpeajaraTb KpUTEPUU JUIs
BBISIBJICHHSI 3aKOHOMEPHOCTEN U POTUBOPEUUIL;

JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYyKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKACHUM (NpsMble U OT
IPOTUBHOIO), TPOBOAUTH  CAaMOCTOSITEJIBHO  HECJOXHBIE  JOKa3aTelbCTBa
MareMaThu4eckux (pakToB, BBICTPAMBATh apTyMEHTAIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BbIOMpATh CIIOCO0O perieHus] ydeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HauOonee MNOAXOASAMMA C YYETOM CaMOCTOSITENBHO
BBI/IEJIEHHBIX KPUTEPUEB).

bBa3oBrbIe HcciaexoBaTeIbLCKHE 1eHCTBUA:

UCTIONB30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUA HHCTPYMEHT TIO3HAHUS,
dbopMynMpoBaTh  BOMNPOCHI,  (QPUKCUPYIOLIME  OPOTHUBOpEUHME,  Mpoliemy,
CaMOCTOATEIBHO YCTaHABIMBATh HCKOMOE U JIaHHOE, (POpMUpPOBaTH THIIOTE3Y,
apTryMEHTHPOBATh CBOIO MO3UIUI0, MHCHUE;

NPOBOJAWTh TIO  CAMOCTOATENBHO  COCTABICHHOMY  IUIAHY  HECIIOXKHBIN
IKCTIEPUMEHT, HEOONIbIIIOEe WCCIEOBAaHUE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHIEeCKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOATENHHO (OPMYIHPOBaTH OOOOIIEHUS W BBIBOJBI 10 pe3ylbTaTam
NPOBENEHHOTO  HAOMIOAEHUS, HUCCIIEAOBAaHUS, OLEHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BHIBOJIOB U 0000IIEHUH;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpollecca, a TakKe BBIIBUTATh
NPENOIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISIBJISITH ~ HEJOCTATOYHOCTh W M30BITOYHOCTh  MH(OPMALUM,  JIaHHBIX,
HEOOXOUMBIX JJI PEIICHUS 3a0a4H;

BbIOMpaATh,  AHAIWM3UPOBATh, CHUCTEMAaTHU3UPOBATH W HHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3TUYHbIX BUI0B U ()OPM Mpe/ICTABICHUS;



BbIOMpaTh (opMy MpencTaBieHus HHPOPMAIMKA U WILTIOCTPUPOBATH pELIaeMbIe
3aJa4M CXeMaMu, TuarpaMMaMy, HHOU TpaduKoi 1 NX KOMOWHAIMSIMH;
OLICHMBATh HAAEKHOCTh MH(POPMALIMU IO KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM
WM cPOPMYITHPOBAHHBIM CAMOCTOATENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCaJIbHbIE y‘{eﬁHble ):[eﬁCTBI/Iﬂ:

BOCIIPUHUMATh ¥ (POPMYIUPOBATh CYXKJIEHUS B COOTBETCTBUHU C YCIOBHUSIMHU U
LeJIMU  OOLIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpakaTb CBOIO TOYKY 3pEHHS B
YCTHBIX U NMUCBMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHHS 10 XOAYy PEIICHMs 3a/auH,
KOMMEHTHPOBATH MOJYYEHHBIH pe3yIbTar;

B Xole OOCYyXJEHHs 3a/laBaTb BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBl,
npoOieMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh WJEH, HAlleJIEHHbIE Ha IIOMCK
pEILIECHUs, CONOCTABIATh CBOM CYXACHHUS C CYXKICHUSAMHU JPYIHMX YYaCTHHUKOB
nyanora, OOHapyXMBaTh pa3M4yMe U CXOJACTBO IMO3UIMM, B KOPPEKTHOH (hopme
(bopMynMpoBaTh pa3HOITIACHS, CBOU BO3PAKECHHUS,;

NpPEJCTaBIATh PEe3yAbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, HCCIEeI0BaHus,
NPOEKTa, CaMOCTOATENLHO BBIOMpPATh (OpMAT BBICTYIUIEHHS C Y4ETOM 3ajay
IPE3eHTalUU U 0COOEHHOCTEN ayIuTOpUH;

NOHMMaTh M HCIOJB30BaTh IPEUMYIIECTBA KOMAaHAHONM M WHIWBUIYaTbHON
paloThI PpH pelIeHu Y4eOHbIX MaTeMaTHYECKUX 3a/1ay;

OpUHUMATh 1€Jdb COBMECTHOM J€ATeNbHOCTH, IUIAHUPOBATh OPraHU3aLUI0
COBMECTHOM paloThl, pacnpeneisTb BUIbI padOT, AOroBapuBaThCs, 00CYXAATh
MIPOIIECC U Pe3yAbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTIO/ICH;
y4acTBOBaTh B TPYNNOBBIX (opmax padboThl (00CyxJeHus, oOMEH MHEHUSMH,
MO3TOBBbIE IITYpMBl M JpYrHe), BBIIOJIHATH CBOIO 4YacTh padOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYIMMH YJIE€HAMU KOMAaH]Ibl, OLIEHHWBATh
KaueCcTBO CBOETO BKJIAaJa B OOIMIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIC yHUBepcaJbHbIe y4eOHbIE AeHCTBUSA

Camoopranuszaums:

CaMOCTOSITEIBHO COCTABIIATh IUIAH, aJTOPUTM PEIICHMs 3aAa4yu (MM €ro 4acTh),
BbIOMpATh CIOCOO pelIeHUs C YYETOM HMMEIOIIMXCS PEeCypCcoB M COOCTBEHHBIX
BO3MOYKHOCTEHN, apryMEHTHPOBaTb M KOPPEKTUPOBAaTh BAPUAHTBHl PEIICHUNA C
y4€TOM HOBOI HH(pOpMAIUH.

CaMOKOHTp()Jlb, 3MOIUOHAJIbHBIN HHTE/JIEKT:

BJIaACTh crocodaMu CaMOITPOBEPKHU, CAMOKOHTPOJII IIpomecca M PE3ylbTaTa
pemicHuA MaTeMaTHU4eCKOM 3aJa4u,

NpeaABUACTb TPYAHOCTH, KOTOPBIC MOTI'YT BO3HUKHYTH IIPpU PCIICHUHW 3adaydu,
BHOCUTb KOPPCKTHUBBI B JCATCIBHOCTHL Ha OCHOBC HOBBIX O6CTO}ITCHBCTB,
Haﬁ)ICHHBIX OHII/I60K, BBIABJICHHBIX pr,ZIHOCTef/'Ig



® OLICHMBaThb COOTBETCTBHE peE3yJabTaTa JEATENbHOCTH IIOCTABJICHHOW IENIH U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEJOCTUIXKEHHUS LENH,
HAXOJIUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

3.3. IPEAMETHBIE PE3YJIBTATbI

K xoH1y oOyuenus B 7 kJjacce oOydaroUIUiiCs MOMYyYUT CIAEAYIOIIME IPEIMETHbIE
pE3yIbTATHI:

Yucaa v BLIYMCICHUS

BbInonHATh, coueTast yCTHbIE U MHUCbMEHHBIE MPUEMBI, aprupMeTUUECKUe eHCTBUS
C palMOHAIbHBIMU YHCIIAMHU.

Haxoauth 3HaueHUsl YMCIOBBIX BBIPAKEHHUM, IPUMEHATh Pa3HOOOpPa3HbIE CIIOCOOBI
Y IPUEMBI BBIYMCIICHUS 3HAUEHUN JPOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JeCSITUUHBIE ApoOu.

[lepexoguth OT ofHOW GOpPMBI 3amUCHU YUCEN K Jpyrodl (mpeoOpa3oBbIBATH
JECATUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JECATUYHYIO IpOOB).

CpaBHUBaTh U YyNOPSAI0YMBATh PAallMOHAJIBHBIE YHCIIA.

OKpyrsaTe yucna.

BBINONHATE NPUKHUIKY W OLEHKY pe3yapTara BBIYMCIEHHWM, OLIEHKY 3HauY€HUM
YHUCJIOBBIX BBIPAKEHUU. BBINONHATH JEHCTBUS CO CTENEHSMU C HaTypaJbHBIMU
MOKa3aTENSIMHU.

[IpyuMeHsATh NpPU3HAKH JEIUMOCTH, Pa3JIOKEHUE HA MHOMXKHUTEIM HaTypaJbHbIX
YHCEll.

Pemarh npakTHKO-OpMEHTUPOBAHHBIE 3a/1a4M, CBA3aHHbIE C OTHOIIEHUEM BEJIMYHH,
IPONOPLMOHAIBHOCTBIO  BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH  PE3YJIbTaThl
pelieHust 3a1ad ¢ y4€TOM OrpaHWYEHUH, CBA3aHHBIX CO CBOMCTBaAMHM paccMaTpUBaEMBbIX
0O0BEKTOB.

AJuredpanyeckne BbIPpaKeHUs

Hcnonp3oBaTh anreOpandeckyto TEPMUHOJOTHIO M CUMBOJIHKY, NMPUMEHATH €€ B
npolecce 0CBOEHUsI yueOHOro MaTepuarna.

Haxomuth 3HadeHus OyKBEHHBIX BBIPQKCHHH TpU 3aJaHHBIX 3HAYCHUAX
NEPEMEHHBIX.

Bomonuate npeoOpa3oBaHus IEOTO BBIPAKEHUS] B MHOTOWIEH NPUBEICHUEM
NoJJOOHBIX ClaraeMbIX, pacCKpbITUEM CKOOOK.

BBINOJIHATE YMHOKEHUE OHOWIEHA HA MHOTOWIEH M MHOTOYWIEHA Ha MHOTOYJIEH,
NPUMEHSTH (OPMYIIbI KBaJipara CyMMbI U KBaJipara pa3HOCTH.

OcyiecTBIsATh pa3yioKEHUE MHOTOWIEHOB HA MHOXKUTEIN C IOMOUIbIO BBIHECEHUS
3a CKOOKM OOLIEro MHOXHTENs, TPYNIUPOBKH CllaraeéMblX, MpUMEHEHus (opmyi
COKpAILLIEHHOTO YMHOXKECHUS.

[TpumeHsTh TIpeoOpa3oBaHMsT MHOTOWIEHOB Ui pEUICHHUS PAa3IMUYHBIX 33434 M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYpPAJBHBIMM  IIOKA3aTreisAIMM UL
npeoOpa3oBaHMs BBIPAKCHHIM.



YpaBHeHHS M HEPABEHCTBA

Pemarp mHeliHbIE ypaBHEHNUS C OAHOW IIEPEMEHHOM, IPUMEHSS IIPaBWiIa Iepexoa
OT UCXOJHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepATs, sIBIsSETCA TN YUCIO KOPHEM
YpaBHEHUS.

[TpumeHsaTh rpaguueckue METOAbl NPU PELICHUM JIMHEWHBIX YPaBHEHHH U HX
CUCTEM.

[TonOGupaTe npUMephl ap YUCE, SIBISIFOIIMXCS PEIICHUEM JJUHEHHOTO YpaBHEHUS C
JBYMsI [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOrO YpaBHEHHUS C JABYMS
HepeMEHHBIMU, MOJIb3YSICh IPa(UKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHHUS.

Pemarpb cucteMbl ABYX JIMHEWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU, B TOM YHCIIE
rpauIecKH.

CocTaBiaTh U pemiath JMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHHI
[0 YCJIOBHMIO 3aJaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJauu
IIOJIYYEHHBIN pE3yNbTar.

DOyHKUUN

N300paxarb Ha KOOPAMHATHOM MpPSAMOMl TOYKH, COOTBETCTBYIOUIME 33aJaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, WHTEpBaJIbl, 3allMCHIBaTh YHCIIOBBIE IIPOMEXYTKH Ha
anreOpanvdecKoM si3bIKe.

OtmedaTs B KOOpPAMHATHOM IIJIOCKOCTU TOYKH I10 3a/IaHHBIM KOOPJAHWHATaM, CTPOUTh
rpaduku nuHeWHbIX QyHKUMNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceBaTh C MOMOILIBIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTU MEXIY BEIMYMHAMMU:
CKOpOCTb, BpEMs, PacCTOSHHE, LIEHA, KOJWYECTBO, CTOMMOCTb, NMPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM paboTHI.

HaxonuTe 3HaueHne (pyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii cmoco® TMNpeACTaBICHWs M aHamu3a WHOOpMaIUU,
U3BJIEKaTh M HMHTEPIPETHUPOBATh MHPOpPMAIUIO0 U3 Tpa@HUKOB peajbHBbIX MPOLECCOB U
3aBUCHUMOCTEH.

K koniy obyuenus B 8 kijiacce oOydaromuiics MOJy4YUT CIEAYIOUIUE MpPEeIMETHbIE
pE3YJIbTaThI:

Yuciia 1 BHIYUCICHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOMKECTBE JIEHCTBUTEIBHBIX YHCEI
JUIsl CPaBHEHHUS, OKPYIJIEHUS M BBIUMCICHUH, H300pakaTh JEHCTBUTENIbHBIE YHCIIA
TOYKaMH Ha KOOPAMHATHOU MPSIMOM.

[TIpumeHnsTh TOHATHE  apU(METHUYECKOTO  KBAJPAaTHOTO  KOPHSA, HAXOJHUTh
KBaJI[paTHbIE KOPHHU, HCIIONIb3YSl TMpU HEOOXOJUMOCTH KaJbKYJISTOpP, BBIIOJHATh
npeoOpa3oBaHusl BBIPAXCHHUN, COAEPIKAIIUX KBaJIpaTHbIE KOPHH, WCIOJB3YysS CBOWMCTBA
KOpHEW.

Hcnonp30BaTh 3anucu OONBIIMX U MAJIBIX YUCEN C MOMOUIBIO JECATUYHBIX JpPOOei
u creneHer yucna 10.

AJiredpanyeckue BbIpasKeHUA

[TpyMeHSTh MOHATHE CTENEHU C LEJIBIM M0Ka3aTeseM, BBIIOIHATh MpeoOpa3oBaHus
BBIPAKEHUH, COAEPKAIINX CTENIEHH C LIEIbIM [T0KA3aTEIEM.



BBINONHATE TOXKIECTBEHHBIE INPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MpaBWJI JEHCTBUI HaJ MHOTOWIEHAMH U alredpanyeckuMy JpoosMu.

PacknaapiBaTh KBaipaTHbBIN TPEXWIEH HA MHOKUTEIH.

[TpumensaTes npeoOpa3oBaHMs BBIPAKEHUM JUIsl pEIIeHUs pa3iMyHBIX 33734 U3
MaTeMAaTUKH, CMEXHBIX IPEIMETOB, U3 PEaTbHONU MPAKTUKH.

YpaBHeHHS M HEPABEHCTBA

Pemare nuHelHBbIE, KBaJgpaTHbIE YypPaBHEHHUS M pPALMOHAIbHBIE YpPAaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C ABYMS IIEPEMEHHBIMH.

[IpoBOOUTE MPOCTEHIINE MCCIEAOBAHUS YPABHEHUM M CUCTEM YPABHEHUH, B TOM
quciae ¢ INpPUMEHEHUWeM rpaduyeckux MpeacTaBleHuil (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WUJIM CUCTEMA YPABHEHHM PEIIEHMS, €CII UMEET, TO CKOJIBKO, U IpoUee).

[TepexomuTh OT coBeCHON (POPMYIMPOBKHU 3aa4u K €€ anreOpanyeckoil MOJIENH C
IIOMOIIIbIO COCTABJICHHUS YpPAaBHEHHS WM CHCTEMbl YPaBHEHWI, MHTEPHpPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M ITOJIY4EHHBIN PE3YIIbTaT.

[IpuMeHSTh CBOMCTBAa YHMCIIOBBIX HEPABEHCTB ISl CpaBHEHUS, OLEHKH, pelnlarhb
JUHEWHbIE HEPABEHCTBA C OJIHOM MEPEeMEHHOM M UX CUCTEMbI, JaBaTh IpadUUecKyIo
WUTIOCTPALIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUUN

[Tonnmare ¥ WCHONB30BaTh (PYHKUMOHAIbHBIE MOHSATHS M S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHUs), OIpeNeNiITh 3HauyeHHe (QYHKUHUU 10 3HAYEHUIO
apryMeHTa, OnpeaessaTh CBOMCTBA (PYHKIUU 1O €€ rpaduKy.

Ctpouts rpauku 3eMeHTapHbIX PYHKINNA BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, onmcbIBaTh CBOIiCTBA YHCIOBOIl (YHKIMH IO
e€ rpaduky.

K koHiy obyuenus B 9 kijacce oOydaromuics MOJYYUT CIEAYIOLUIUE MPEIMETHBIE
pE3yIbTaThI:

Yucaa 1 BBIYMCJICHUS

CpaBHUBaTh U YIOPSAI0YMBATh palliOHAIbHBIE U UPPAI[MOHATILHBIE YU CIIA.

Bomonuate apudmernyeckue AEHCTBUS C pallMOHAIBHBIMH YHUCIIAMH, COueTast
YCTHbIE W TUCbMEHHbIE NPUEMBI, BBIMOJIHATH BBIUHUCIEHUS C HUPPALUOHAIbHBIMU
YHCIIaMHU.

HaxonuTe 3Ha4YeHHs] CTENEeHeW C LeNbIMH MOKa3aTels MU U KOPHEW, BBIYMCIATH
3HAYEHMSI UNCIIOBBIX BBIPAKECHMI.

OkpymiaTh  JCHCTBUTENbHbIE  4YMCIIA, BBIMNOJHATH  NPUKHUIKY  pe3yibrara
BBIYMCIICHUH, OLICHKY YHUCIIOBBIX BBIPAKEHUN.

YpaBHeHUA U HEPaBEHCTBA

Pemare nuHelHbIE M KBaJApaTHbIE YPABHEHWS, YpaBHEHUS, CBOJAIIMECS K HUM,
npocreime 1poOHO-palliOHaNIbHBIE YPAaBHEHUS.

Pemarp cucteMbl ABYX JIMHEWHBIX YPaBHEHHUI C ABYMS NEPEMEHHBIMH M CHCTEMBI
JIBYX YpaBHEHUH, B KOTOPHIX OJTHO YpaBHEHHUE HE SIBISIETCS IUHEHHBIM.

Pemare TeKCTOBBIE 3a/a4M alIreOpanyeckuM CrocoOOM € MOMOIIBIO COCTaBICHUS
YpaBHEHMSI UJIM CUCTEMBI IBYX YpaBHEHUH C ABYMS IEPEMEHHBIMHU.



[TpoBomUTH IpOCTEWIINE UCCIIENOBAHUS YPAaBHEHUN M CHCTEM YPaBHEHMH, B TOM
yuciae ¢ INpUMEHEHHWeM rpaduyecKux NpeAcTaBileHU (ycTaHaBIMBATh, HMEET JIH
YpaBHEHHE WUJIM CUCTEMA YPABHEHUI pELIEHMs], €CJIM UMEET, TO CKOJIBKO, U IpoUee).

Pemiats nuHeiHbIe HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXkaTh pelleHUe
HEPaBEHCTB Ha YHUCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C TIOMOLIBIO CUMBOJIOB.

Pemare cucTembl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTb PELIEHUE CHUCTEMbl HEPABEHCTB HA YHUCIOBOH
IPSIMOM, 3aIIMCHIBaTh PEIICHUE C TOMOLIBIO CUMBOJIOB.

Hcnons30BaTh HEPaBEHCTBA MPU PELICHUN Pa3JIMYHBIX 3a1a4.

DyHKUUHN

Pacno3naBate  QyHKUIMM M3y4eHHBIX BHUAOB. [loka3piBaTh  CXeMaTHYECKH

pacrookKeHHe Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB GyHKUMM Buja: y = kx, y = kx +
b,y =1kik y=ax2 +bx +c¢ y=x3 y=13x y = |x|, B 3aBHCHMOCTH OT 3HAYCHHIi
K03((UIIMEHTOB, ONMCHIBaTh CBOMCTBA (PYHKITUH.

Crpoutrb u wu300pakaTh CXEMaTHYEeCKHW TpaduKku KBaJpaTUYHBIX (DYHKIIUH,
OMUCHIBATh CBOMCTBA KBaAPATUIHBIX (DYHKIINI MO UX Tpadukam.

PacnioznaBare kBazpaTHuHyro (QYHKIUIO 10 (opMmyne, TPUBOAWTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIUI U3 peaabHOM XKU3HU, (PU3UKHU, TEOMETPHH.

YucaoBble NOCI€A0BATEILHOCTH U MPOTrPeccuu

Pacno3HaBath apuMeTHUECKyl0 M TE€OMETPUYECKYI0 IPOrPECCHM TpPHU PA3HBIX
croco0ax 3a/1aHus.

BBINONHATE BBIYUCIIEHUS C UCIIOJIb30BaHUEM (OPMYI N-TO YjieHa apupMeTHYeCKOn
Y TEOMETPUYECKON TPOTPECCUid, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTh 4IE€HBI 10CIE0BATEILHOCTH TOYKAMH HAa KOOPAMHATHON TIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YUCIOBBIMHU MOCIENOBATEIBHOCTSIMH, B TOM YHCIIE
3aJlaud U3 peasbHON )KU3HU (C HCTIONH30BAHUEM KAJIBKYISITOPA, IU(POBBIX TEXHOIOTUN).
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BemonHsaTh CBSI3aHHBI | «Ancebpau
AnrebOpan YHUCJIOBBIC X c ueckue
YEeCKHUe MIOJICTAHOBKU 0COOEHHO Opoou»
BBIPAKEHH U BBIYUCIIATH CTAMH Konmpony
a1, 15 3HaueHHe peruoHa, haz
AnrebOpan JpoOu, B TOM POIHOTO paboma
no meme
qgecKas qrcie c ropona, «AnzeGpau
apoOb MOMOIIbIO WHTEPIIPET yeckue
KaJIBbKYIISATOP HUpOBaHUE Opobuy
a. pe3ynbTaT
dopMynupoB a
atb
OCHOBHOE
CBOMCTBO
anreOpanvec
KOW /1pobu u
MPUMEHSITh
ero LTS

npeoOpa3oBa




HUs Apo0eit.
BeimonaHsaTh
NEUCTBUSA C
anreOpanvec
KAMH
TPOOSIMH.
[IpumensThH
npeoOpa3oBa
HUS
BBIPAKEHUU
JUTSL pEICHUST
3ajay.

Bripaxarp

NIEpEMEHHBIE

u3  popmyn

(puznyeckux

)

reoMeTpHuYec

KHX,

OTIHCHIBAIO]

uX OBITOBBIC

CUTYAaI1H)

PacnioznaBar | https://resh.edu. | Pemenue Tepmunon

b ru/subject/lesso | mpaktudec | O2uUecKuu

KBazparueie | n/1976/start/ KMX 3ajaq | OUKManm

ypaBHEHUSI. B Ne no meme

3anuceIBaTh YCIIOBUSAX «Kitab?g am

(I)OpM}:J'Iy POIHOTO ypasHenus

KOpHEH peruoHa, N

KBaJ[paTHOTO ropona, Konmpons
Vpasnenn YpaBHEHUS, MOCEJICHH nas

pemiath A, U 33124 | paboma no
i " KBaJIpaTHbIE U3 JIPYTHX meme
HEpPaBEHCT

YpaBHEHUS y4eOHBIX «Keaopam
113<a' 15 — TIOJIHBIE | MIPEIMETO Hble

BaspatH HETOJHbIE. B B | YPA6HEHUA

13(S »

[TpoBoaUTH CUTYaIluu
ypaBHEHU N

IpOCTeHINe pa3uyHOT
g UCCIIEIOBAaHU 0

q B3aMMHOTO

KBaJIpaTHBIX pacronox

YpaBHEHUU. EHHUST JIBYX

Pemrarp 00BEKTOB

ypaBHEHUS, u

CBOZSIIUECS U3MEHEHU

K e ux

KBaJIPaTHBIM, XapakTepu




C TOMOIIbIO
npeoOpaszoBa
1305071 u
3aMEHOU
IIEPEMEHHOM.
Habmronare
u
aHAJIM3UPOBA
Th CBSI3b
MEXTY
KOpHSIMU U
K03 dULIHCH
TaMu
KBa/IpaTHOTO
YpaBHEHHS.
DopMyIHpoB
aTb Teopemy
Buera, a
TaKxKe
oOpaTHylO -
Teopemy,
MPUMCHSITh
9TH TEOPEMBI
JUTS pEIICHUS
3ajay.
Pemrarp
TEKCTOBBIC
3a/1auun
anreOpanyec
KUM
crocoooM:
MEePEXOAUTh
oT
CJIOBECHOM
bopMynupoB
KU YCIIOBUS
3a/1aun K
anreOpaundec
KOl Momenn
yTEM
COCTaBIICHUS
YpaBHCHHS,
pemarp
COCTaBJIEHHO
€ ypaBHEHHUE;
HUHTEPIIPETHP
OBaTh

CTUK TIpU
COBMECTHO
M
JIBYOKCHUH
(CKOpOCTB,
BpeMms,
paccTosiHu
e) npu
pelieHnn
3aja4  Ha
JIBIDKCHUE
Kak B
OJTHOM,
TaK W B
MIPOTHUBOII
OJIOXHBIX
HarpagBJicH
uiX, Ha
JIBIKCHHEC
o0 peKe H
o3epy, Ha
paboty wu
MTOKYTIKH




pe3yJbTar.

3HAKOMHUTbHCS
C HCTOpHUEH
pa3BUTHUSA
anreOpbl
PacnoznaBar | https://resh.edu. | Pemenne | Camocmos
b JIMHEHHBIC | ru/subject/lesso | mpakTudec | MmeabHaA
ypaBHeHus c | n/1987/start/ KuX 3agaq | Padoma
JBYMSI B ’jDO meme
«Pewenue
MIEPEMECHHBIM YCIIOBUSAX
3a0au ¢
. POIHOTO
C nOMOWbIO
TPOUTH pervoxa, cucmenm
rpaduxu ropoja, ypasHenuii
JUHEHHBIX [IOCENEHU »
ypaBHCHUH, A, U 33034 | Mamemam
B TOM YHCIIE U3 JpYrux | wuueckui
HCIIOJIB3YsI yu4eOHBIX | OUKMAHM
U poBsIe PEIMETO no meme
pecypChL. B B «Cucmebe
a8HeHUll
Pa3znuyare curyaumn | VP
»
napajuiesibH pa3IMIHOT
CamocTrosT
bie 1 0 eJIbHas
MepeceKaroll B3aHMHOTO
VYpaBHeHU p pabora
uecs npsiMbie pacnonok | «CucTeMbl
s u
o nux €Hus 1B ABHEHUI
HEPaBEHCT YR | YP
YpPaBHECHUSIM. 00BEKTOB »
Ba. 13
Pewrarp u
Cucremsl
CUCTEMBI W3MEHEHU
YpaBHCHH
9 JIBYX e 1704
u o
JTUHEHHBIX XapakTepu
YpaBHEHUI C CTHUK TIpHU
JBYMSI COBMECTHO
MEPEMEHHBIM M
u JIBIKCHUH
MOJICTAHOBKO (ckopocTb,
71 U BpeMsH,
CIIO)KEHUEM paccTosiHI
Pemars e) pu
IIpoCTeuIne peleHnn
CUCTEMBI, B 3aJad  Ha
KOTOPBIX JIBUKCHHE
OJTHO u3 Kak B
ypaBHEHUU OJTHOM,
HE SBISETCS TaKk U B
JTUHEHHBIM. MPOTUBOII
[TpuBOaUTH OJIOKHBIX
rpaduyecky HaIpaBJICH




10 usiX,  Ha

UHTEpIpeTail JIBIDKEHUE

UI0 PElICHUS o peKe H

YpaBHEHHS C o3epy, Ha

JBYMSI paboty w

NEPEMEHHBIM MOKYTIKH

U U CHUCTEM

ypaBHEHUU C

JBYMSI

NIEPEMEHHBIM

u.

Pemarp

TEKCTOBBIC

3a71a4u

anredpanyvec

KHUM

crocooom

@®opmymupos | https://resh.edu. | Ilpumenen | Tepmunon

atb cBoMicTBa | ru/subject/lesso | ue ocuuecKuil

YHUCIIOBBIX n/2578/start/ HepaBeHcT | OUKManm

HEPABEHCTB, B i | 110 meme

WILTIOCTPUPO peneHus «Hepasenc

BaTb WX Ha orpeneseH mear

Camocmos

IfOOpI[I/IHaTHVO HOrO THIA | ... o

0 TpsAMOi, 3ajad, paboma «

JTOKa3bIBaTh CBSI3aHHBl | (Cgoticmea

anrebpanyec X C | Hepagencm

KH. 0COOEHHO e»

[TpumeHsTH CTSIMU Konmponon
YpaBHEHH CBOMCTBA pErvoHa, as paboma
Pl u HEPABEHCTB pomsoro | «Hepasenc
HEPABEHCT | | 5 B XoJe ropofa, mear
Ba. pelLeHus UHTEpIpeT
Hepasenc 3a7ad. HMpOBaTh
TBa Pemars pe3ynbrar

JINHENHBIE

HEpaBEHCTBA

c OJTHOMN

IIEPEMEHHOM,

n300paxarb

pelieHue

HEpaBEHCTBA

Ha YUCJIOBOU

IPSAMOM.

Pemarp

CHUCTEMBI

JIMHENHBIX




HEPABEHCTB,
U300paxarb
pelieHue
CUCTEMBI
HEPABEHCTB
Ha YKCIIOBOU
pAMO

DOyHKIUY.
OCHOBHEBIE
OHSTHS

Ucnonp3oBar
b
(byHKIMOHAT
BHYIO
TEPMHUHOJIOT
U0 u
CUMBOITHUKY.
Beruucnars
3HAYECHUS
(byHKIIUH,
3a/IaHHBIX
bopmynamu
(mpu
HE00X0AMMO
CTH
HCIIOJB30BaT
b
KaJIbKYJIATOP
);
COCTaBIIATh
TAOIUIIBI
3HAUYCHHI
(GYHKIMH.
Crpouts 1o
TOYKaM
rpaduku
(GyHKIMM.
OnuceiBaTh
CBOMCTBA
byHKIMM Ha
OCHOBE €€
rpaguyeckor
0
MPEICTaBICH
sl
Ucnonp3oBar
b
(byHKIIMOHAT

BHYIO
TEPMHUHOJIOT

https://resh.edu.
ru/subject/lesso
n/3139/start/

Hcmons3o
BaHUC
byHKIHiA
IS
perieHus
MpaKkTuyec
KUX 3ajad,
CBSI3aHHBI
X c
0CcO0OCHHO
CTSIMHA
pErHoHa,
POIHOTO
ropoa,
UHTEPIPET
anus
pe3ynbrar
a

Maremarnu
eCKHUH
JIUKTAHT
CamocTosT

eJIbHbIE
paboThI
«['paduk
GyHKIHA)
CamocrosT
eJabHas
pabora
«DyHKIMHN
»




HIO H
CHUMBOJIHKY.
Uccaenosars
MIPUMEPbI
rpaduKoB,
OTpaXkarolx
X pealbHbIE
Mpouecchl U
SIBJIEHHSL.
[IpuBOAUTH
MIPUMEPbI
MPOIECCOB U
SIBJICHUM  C

3aJJaHHBIMH

CBOMCTBaMH.

Hcnonp3oBar

b

KOMITBIOTEPH

bIC

IPOrPaMMBbI

TUIS

MOCTPOCHUS

rpaduKoB

byHkumii  u

U3YyUCHHUS X

CBOWCTB

Haxomute ¢ | https://resh.edu. | Ucnons3o | CamocrtosT

MTOMOIIIBIO ru/subject/lesso | BaHue €JIbHbIE

rpadguka n/1966/start/ bynkui | pabora

byHKIIUN TSt «JIunenHas

3HA4YECHUE pemieHus | QyHKIUSD»

OJTHOM u3 npaktruec | CamocTosT

paccmarpuBa KHUX 3a/1a4, | eldbHas

€MBIX CBSI3aHHBI | paboTa

BEJIMYMH TIO X ¢ | «DyHKIUS
OyHKIUH. 3HAUEHHIO ocobeHHo |y =k/xu
UYucnossle JIPYrou. CTAMH e€ rpaduk»
byHKIIUN B pErvoHa,

HECJIOXKHBIX POIHOTO

CITyqasix ropoaa,

BBIpaXarb WHTEPIIPET

dbopmymoit anus

3aBHCHMOCTH pe3ynbrar

MEXTY a

BEJIMYMHAMU.

OnuceiBaTh

XapaxTep




W3MCHCHHS
OIHOM
BEJIUYMHBI B
3aBUCUMOCTH
oT
W3MCHCHHS
APYrOi.
Pacno3namar
b BU/JIBI
M3y4aeMbIX
(GYHKITUH.
IToxa3pIBaTh
CXEMAaTH4CCK
51
ITOJIOJKEHUE
Ha
KOOPJIMHATHO
W IIJIOCKOCTH
rpaduKoB
byHKIMi
BHUJA: Y = X2,
y=x3,y=
\x , ¥y =1x].
Hcnons3oBar
b
(byHKIMOHA
BHO-
rpaguyecku
e
MIPE/ICTABIICH
nst JUTS
pelieHuss U
HCCIICHOBAHU
s YpaBHECHHU
u CHCTEM
YpaBHEHUM.
IIpumeHnATH
1 poBbIe
pecypehl A
MOCTPOCHHUS
rpaduxoB
byHKIUH

IToBTOpEH
ue "
000011eHN
e

BeiOupars,
PUMEHSTD,
OIICHUBATh
CHOCO0BI
CpaBHEHUS

BubGnuoreka
LHOK

https://m.edsoo.

ru/7f417af8

Ananus

uHpopmal

nn

(o)

0CO00eHHO

CTAX

u

CamocrosT
eJbHas
pabota

«IToBTOpEH

nue»

JAmnarnocr



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Yucell,
BBIUHCIICHUH
>
npeoOpa3oBa
HUM
BBIPAKECHUH,
peteHus
YpaBHEHUU.
OcymecTBist
Tb
CaMOKOHTPO
b
BBITIOJTHSIEMBI
X JIeHCTBUH
n
CaMOIIpoOBeEp
Ky
pe3yabTara
BBIYHCIICHUH
s
npeoOpa3oBa
HUH,
MMOCTPOCHHIA.
Pemats
3a71a4n nu3
peasibHOI
JKM3HH,
MPUMEHSATH
MareMaru4iec
KUe 3HaHHS
JUTSL PETICHUS
3a7a4 u3
Apyrux
MIPEIMETOB.
Pemrars
TEKCTOBBIC
3aJ1a4u,
CpaBHUBATH,
BbIOMpAThH
CIIOCOOBI
perieHus
3a7a49u

YCIOBHSIX
pa3BUTHS
POIHOTO
peruoxa,
ropoja,
MOCEJICHU
i,
IIPEJICTaBIT
CHHYIO B
TaOINIax,
Ha
Jarpamm
ax,
rpadukax

nyecKas
padora
No2
UTOroBast

OBLLEE
KOJINYE
CTBO
YACOB
I1o

102




ITPOT'PA
MME

9 KJIACC

BBIYHCIICH
usl.
HencTBut
ebHBIC
qyucna

Yucna wu

Pa3zBuBarn
MIPE/ICTABIICH
M O YHClIax:
oT
MHOKECTBa
HaTypaJbHbI
X 4YHuCel J0
MHOKECTBa
EUCTBUTEID
HBIX YHCCI.
O3HAKOMUTh
cs c
BO3MOKHOCT
BIO
MIPE/ICTABIICH
ns
NEUCTBUTEID
HOrO 4YHcia
KakK
OeCKOHEYHOIH
NECITUYHOMI
npoou,
MIPUMEHSATD
JIEeCATUYHEIC
NpUOTMKEHU
'l
panoHaIbH
BIX H
MppaloHa
BHBIX YHCE]L.
N3o6pakars
JIEeUCTBUTEID
HBIE  YHCHa
TOYKAMU
KOOPAMHATHO
U IIpsIMOiA.
3amnnceIBaTh,
CpaBHUBATH
51
yHOps104MBa
Thb
JIEHCTBUTEIIb
HBIE YHCIIA.
BEIONHATS,

https://resh.edu.
ru/subject/lesso
n/2741/start/

TepmunoIi0
TUYECKUI
JUKTAHT
CamocrosT
eJbHas
pabora
«/lercTBUT
€JIbHBIC
YHUCIIa»

Huaznocm
uyeckasn
paboma Ne
71—
6X00Has




coueras
YCTHBIE u
MMCbMEHHbIE
MPUEMBI,
apupmeTrue
CKHe
NEUCTBUSA C
panuoHanbH
BIMHU
YHCIIAMU;
HaXO/IUTh
3HAYEHUs
CTEIeHEeH ¢
LEJIbIMU
MOKa3aressim
A U KOPHEW;
BBIYUCIISITh
3HAYEHUS
YHCIIOBBIX
BBIPAKEHUM.
[Tonyuurs
MIPE/ICTABIICH
ue 0
3HAYUMOCTH
NEUCTBUTEID
HBIX YHCENl B
MPaKTUYECKO
51
JIeATETbHOCT
Y YeJioBeKa
AHaM3upoB
aThb U JeNarh
BBIBOJIBI O
TOYHOCTH
pUOIMKEHU
s
JIEUCTBUTEIIb
HOTO YHCIa
npu
peleHnn
3a/ad.

OxpyrisThb
JIEHCTBUTE
JTHHBIE
qucia,
BBITTOJTHATh
HOPUKUIKY
pe3ynbTara




BBIYKCIICHH
W, OLEHKY
3HAYCHHI
YHCIIOBBIX
BBIPOKCHU
H.
3HAKOMHUTBHCS
C HUCTOpHUEH
pa3BUTHS
MaTeMaTHKH

YpaBHEeHU
s u
HEPaBEHCT
Ba.
YpaBHEeHU
sI C OXHOU
nepeMeHH
oi

14

OcBauBarh,
3aIIOMHHATh
Y MPUMEHSTh
rpadguvecku
e METOJIBI
npu
peuieHumn
YpaBHEHUH,
HEPaBEHCTB
U MX CHUCTEM.
Pacno3naBar
b Ieible H
IpoOHBIE
YpaBHEHHUS.
Pemiars
JIWHEHHBbIC U
KBa/IpaTHBIC
ypaBHEHUS,
YpaBHEHUS,
CBOJISIIIHECS
K HUM,
IIpoCTeuIne
JIpoOHO-
panuoHanbH
130
ypaBHEHUS.
IIpenmarars
BO3MOYKHbBIC
CIIoCcoObI
perieHus
TEKCTOBBIX
3aja4,
o0CyX1aTh
WX WU peliarh
TEKCTOBEIC
3a7a9H
pa3HbBIMU
croco6amm.

https://resh.edu.
ru/subject/lesso
n/2740/start/

[Ipumenen
ue
HEPaBEHCT
B JIJIs
peleHus
ompezeieH
HOI'O THIIA
3a/1a4,
CBSI3aHHBI
X C
0CO0EHHO
CTAMH
pervoxa,
POIHOTO
ropoja,
HHTEPIIPET
HUPOBaTh
pe3ynbrar

Tepmunon
o2uuecKui
OuKmanm
no meme
«Hepasenc
mea»
CamocrosT
eJbHas
pabora
«JIuHeHbI
e
HEPaBEHCTB
a»
Konmponw
Has
paboma
«Hepaegenc
meay




3HAKOMMTHCS
C UCTOpHUEH
pa3BUTHS
MaTeMaTHKH

YpaBHeHU
s u
HEPaBEHCT
Ba.
Cucremsbl
ypaBHEHU

v

u

14

OcBauBarp u
MIPUMEHSATD
MPUEMBI
pelieHus
CHUCTEMBI
ABYX
JIMHEHBIX
YpaBHEHUH C
JIBYMSI
MepEMEHHBIM
U U CHUCTEMBI
JBYX
YpaBHEHUH,
B KOTOPBIX
OJTHO
ypaBHEHUE
HE SBJISETCS
JIMHEUHBIM.
HcnonszoBar
b
(GyHKIMOHAT
bHO-
rpaduvecku
e
MIPE/ICTABIICH
ust TUTSt
pemieHuss U
HCCIIEI0BAHU
s YpaBHEHUMU
U CHUCTEM.
AHaM3upoB
aTb  TEKCTbI
3a/1ad4,
pemarb  uX
anreOpaunyec
KUM
croco0omM:
MePEXO/IUThH
oT
CJIOBECHOM
dbopmynrpos
KA  yCJIOBUS
3a/1a4n K

https://resh.edu.
ru/subject/lesso
n/1999/start/

Hcmomnb3o
BaHHE
ypaBHEHU
i Hu
HEPABEHCT
B C JIByMA
MepeMEeHH
BIMH IS
peieHus
IIPOCTEMIL
nX 3ajadg,
CBSI3aHHBI
X c
0COOCHHO
CTSIMU
peruoHa,
pOIHOrO
roponaa

Mamemam
uuecKuu
OuKmanm
no meme
«VYpaenenu
au
cucmemul
ypagHenu
»
Camocmos
mebHas
paboma
«Cucmembi
Hepagencm
6»
Konmponw
Has
paooma
no meme
«Cucmembl
ypaeHenuu
c 08yMsl
nepemeHHbl
MUu»




anreOpanyec
KO Mozelu

MyTEM

COCTaBJICHHUS

CHUCTEMBI

YPaBHEHU;

pearb

COCTaBJICHHY

10 CHUCTEMY

YPaBHEHU;

UHTEPIPETHP

OBaTh

pe3ynbrar.

3HAKOMUTBCS

C UCTOpUEH

pa3BUTHS

MaTreMaTuKu

Yurars, https://resh.edu. | Ucnons3o | CamocTosT

3aluchIBaTh, | ru/subject/lesso | BaHue eJIbHas

MOHUMATh, n/2001/start/ ypaBHeHH | paboTa

UHTEPIPETUP 51 u | «O0mue

OBaTh HEPABEHCT | CBOMCTBA

HEpaBEHCTBa B JUIsl | HEpPaBEHCTB

; peleHus | a»

HCII0JIb30BaT 3aJa4, CamocTosT

b CUMBOJIHKY CBSI3aHHBI | eJNbHas

u X c | pabota

TEPMUHOJIOT ocobenHo | «Jlokazare

HI0. CTSIMH JTBCTBO
YpaBHEHH BeImonssTh peruoHa, HEPABEHCTB
s U npeoOpa3oBa POHOTO »
HEpaBeHeT | | HUS ropofa, KonTponbx
Ba. HEpPaBEHCTB, UHTEpHpeT | as  paboTa
Hepasenc WCIIOJIb30BaT HMpOBaTh «Hepaenc
TBa b ISt pe3ynbTar | TBa»

npeoOpaszoBa

HUS

CBOMCTBA

YHCIIOBBIX

HEPaBEHCTB.

Pacnioznasar

b JIMHEHHEBIC
51
KBaJpaTHbIE
HEpPABEHCTBA.
Pemarts
JIMHEHHBIE




HEpaBEHCTBA,
CHCTEMBI
JIMHEMHBIX
HEPaBEHCTB,
CHCTEMBI
HEPaBEHCTB,
BKJTFOYAIOIIH
X
KBa/IpaTHOE
HEPaBEHCTBO
, W pelarh
HX;
00CcyX/1aTh
MOJIy4eHHbBIE
penieHusl.
N3o6pakars
perieHue
HEpaBEHCTBA
U CHCTEMBI
HEPaBEHCTB
Ha YHCIIOBOH
IIPSIMOH,
3aIIMCHIBATh
pelieHne ¢
IIOMOILIBIO
CHMBOJIOB.
Pemars
KBaJIpaTHbIE
HEpaBEHCTBA,
HCIIONIB3Ys
rpaguyecku
e
MIPE/ICTABIICH
usl.
OcBauBath u
MPUMEHSITh
HEpaBEHCTBA
npu
peIIeHnn
pa3IMYHBIX
3a7a4, B TOM
YHCIIe

TIPAKTHKO-
OpUEHTUPOBA
HHBIX
Pacnosnasar | https://resh.edu. | Ucnons3o | CamocrosiT
Oynkuuu | 16 .
b BHJIBI | ru/subject/lesso | BaHme epHas




M3y4aeMBbIX
dyHKIMI;
WUJUTFOCTPUPO
BaTh
CXeMaTHYECK
U, OOBACHATH
PacCIoJIOKEH
He Ha
KOOPJIUHATHO
W IIJIOCKOCTH
rpadgukoB
byHKIUH
Buaa: y = kx,
y =kx+b,y
=k,y =x2,
xy=x3,y=
x,y=|x|B
3aBUCHMOCTHU
OT 3HAUYCHUU
K03 dULIHCH
TOB;
OIIHCHIBATH
HUX CBOMCTBA.
Pacnio3nagar
b
KBaJIPaTUIHY
10 (yHKIUIO
no ¢opmyre.
[TpuBOIUTH
MIPUMEPBI
KBaJIpaTU4H
BIX
3aBUCHMOCTE
17| u3
peabHOM
JKU3HU,
buzuku,
TCOMETPHH.
BrisBisaTe u
00001aTh
0COOEHHOCT
u rpaduka
KBaJIpaTUYHO
i QyHKIIUU Y
=ax2 + bx +

Crpouts u

n/1555/start/

byHKIHiA
U1
peleHus
MPaKTHYEC
KHX 3ajad,
CBSI3aHHBI
X c
0CO0EHHO
CTSIMH
peruona,
POIHOTO
ropoja,
HUHTEPIIPET
arust
pe3yibTar
a

pabora
«['padux
hyHKIIAN
CamocrosT
eJIbHAS
pabora
«CBoicTBa
(hyHKIIHN
KonTponsx
as pabora
«DyHKUIMSA
»




U300paxarb
CXEMaTHYECK
u  rpaduku
KBaJIpaTU4H
BIX
byHKIHIA,
3aJJaHHBIX
dbopmynamu
BUJIA
y=ax2,y =
ax2 +q, y =
a(x + p)2, y
= ax2 + bx +
c.
AHanu3upoB
aThb u
MPUMEHSITh
CBOMCTBA
H3YYEHHBIX
byHKIMi
TUIS ux
MOCTPOCHUS,
B TOM 4YHCIIC
C TOMOIUIBIO

1 (ppoBHIX
pecypcos
OcBauBarp u | https://resh.edu. | CoctaBne | Camocmos
OpUMeHATHh | ru/subject/lesso | Hue u | menvHas
WHIEKCHBIE n/2003/start/ perieHne paboma no
0003HaueHUs JIMHEWHBIX Ameme
«Apugpmem
, CTPOUTH u pug
uueckast
peueBble KBaJIpaTH
npozpeccuu
BBICKa3bIBaH BIX N
ust c YPABHEHH | Tonyynon
UCIIOJIB30BaH i, o2uveckuii
neM aBHCHU
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JTBHOCTH
TOYKAMHU Ha
KOOPJIMHATHO
1 IJIOCKOCTH.
Paccmarpusa
Th TPHUMEPHI
MIPOLIECCOB U
SIBJICHUUA U3
peaibHOM
JKU3HU,
WUTIOCTPUDPY
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YHUCIaMU:
HaTypajabHOE
YHCII0,
MpocToe U
COCTaBHOEC
4uca,
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X qucell,
MPU3HAKU
JIEITUMOCTH,
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MOJZYJIb
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npoou,
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apupmMeTnye
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CpaBHUBATH
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CIIOCOOOM.
Pemars
NPaKTHYECKH
e 3aja4u,
cozieprKarime
HPOIICHTHI,
JI0JIN, YacCTH,
BBIPAYKAOIIH
e
3aBUCUMOCTH
: CKOpPOCTb —
BpeMsT —
paccTosiHUe
, [eHa —
KOJINYECTBO
CTOMMOCTSH,
00BEM
paboThl —
BpeMsi —
HPOU3BOIUT
eNIbHOCTh
Tpyaa.
Pazoupars
peajbHbIe
KU3HEHHBIC
CHUTYyallUH,
bopmynarpos
aTb WX Ha
SI3BIKE
MaTeMaTuKH,
HaXOAWUTh
peleHue,
pUMEHSS
MareMaruiec
KHUH arrapar,
UHTEPIPETHP
OBaTh
pe3ynbTaT
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b
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LEJIBIM
noKasareyieMm
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CKUH
KBaJpaTHBIN
KOpEHb,
MHOTOYJIEH,
anreOpanyec
Kas  J1poOb,
TOXKECTBO.
Beinonuars
OCHOBHBIC
JIEUCTBUSL:
BBITMOIHSTD
pacu€tsl 1O
dbopmymnam,
npeoOpa3oB
BIBaTh
1eJbIe,
JIpoOHO-
panuoHaIbH
bIC
BBIPAXKCHHUS
u
BBIPAKEHUS
C KOpHSMH,
peann30BbIBa
Th
pas3joxeHue
MHOTO4JICHa
Ha
MHOXXHTEIIH,
B TOM YHCIIE
c
HCII0JIb30BaH
uem ¢Gopmyi
pa3HOCTH
KBa/IpaTOB U
KBaJipara
CYMMBI u
pa3HOCTH;
HAXO/HUTh
JIOIyCTUMBbIE
3HaYEHUs
MepEMEHHBIX
TSl IPOOHO-
paroHanbH
BIX
BBIPAKEHHH,
KOpHEH.




Monenuposa
Th c
MIOMOIIbIO
dbopmyn
peasibHbIE
IIPOLIECCHI

U SIBJICHUS
Onepuponar
b
TOHSITHSIMH
bynxums,
rpaduk
dynkumy,
HYJTH
(ynkuun,
MPOMEXKYTKHU
3HAKOMOCTOS
HCTBA,
IPOMEKYTKH
BO3pacTaHUs
, YObIBaHUS,
HauOoJbIIEe
u
HauMEHbIIIee
3HAYECHUS
(GYHKIMH.
AHaM3uUpOB
aTh,
CpaBHHBATh,
00cyx1aTh
CBOMCTBA
dyHKUMH,
CTPOUTh UX
rpaduxmu.
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b
MOHSITUSIMHU:
npsiMast
MIPOTTOPIINOH
aTbHOCTB,
obOparHas
MIPOITOPIINOH
AITBHOCTB,
JIMHEHAas
dynKIMS,
KBaJIpaTHIHA
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napabouia,
runepoona.
Hcnonb3oBar
b Tpaduku
JUIS
onpeeaeHus
CBOICTB,
MIPOLIECCOB U
3aBUCUMOCTE
H, JUIS
pelieHus
3azau u3
Apyrux
y4eOHBIX
MPEeIMETOB U
peasibHOM
KU3HU;
MOJIETTUPOBAT
b

C TOMOIUIBIO
rpadukoB
peanbHbIe
MpoLecchl U
SIBJICHUSL.
Breipaxars
bopmynamu
3aBUCUMOCTH
MEXIY
BEJIMUMHAMH.

OBLLEE
KOJINYE
CTBO
YACOB
1o
[TIPOTPA
MME

102




