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HOACHUTEJBHASA 3AIIMCKA

Anrebpa SBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
obecrieuMBaeT U3Y4YEHUE JAPYrUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOro, TaK WU
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOOJDKEHUS OoOpa3oBaHUS U B
MOBCEIHCBHOM JkM3HU. Pa3Butre y 0OydyamIIuXcsi HAy4HBIX NIPEACTaBICHUH O
IPOUCXOXKIEHUH U CYIIHOCTH ajreOpanyeckux aOCTpakiui, Crocode OTpaKeHus
MaTeMaTH4YeCKOM HayKOW SBJIEHUM W TIPOILIECCOB B TMpUPOAE U OOIIECTBE, POJIH
MaTeMaTUYeCKOTO0 MOJCIUPOBAHUS B HAYYHOM IIO3HAHWM W B TMPAKTHKE CIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYE€CTB MBINUICHUS, HEOOXOIUMBIX IS
ajanTallii B COBpeMEHHOM IudpoBoM obmecTBe. M3ydeHue anreOpbl oOecreyuBacT
pa3BUTHEC YMEHHUs HaOm0aaTh, CpaBHHUBATh, HAXOIAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS
U BBIBOIBI, (opMmynupoBaTh yTBepkiaeHus. OcBoeHuE Kypca ainreOpbl oOecrieunBacT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS] OOYyYarolmMUXCsl: OHU HCIOJB3YIOT JEAyKTHUBHBIE U
MHIYKTHUBHBIE PacCyXJIeHHs, 00001IeHne U KOHKPETH3aI1I0, abCTparupoBaHUe M aHAJIOTHIO.
OOG6yuenue anrebpe mpernosaracT 3HAYUTEIBHBIM 00BEM CaMOCTOSITEILHON JEATEIbHOCTH
0oOyyYarommxcsi, IMOATOMY CaMOCTOSITEJIbHOE pElIeHHWEe 3a/ad  SIBISETCS pealu3aluen
NEATEeIbHOCTHOTO MPUHIIUIIA O0yUYEHUS.

B cTpykType mnporpamMmbl y4eOHOTO Kypca «AJreOpa» s OCHOBHOTO OOIIETo
00pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COACP)KATEIbHO-METOANYEeCKUe TUHUM: «Hucnaa u
BBIUHCIICHUS», «AJNre0pandecKkue BRIPAKCHHN», « Y PAaBHCHHS U HEpaBEHCTBa», « DYHKITUNY.
Kaxnas U3 3TUX COAEPKATEIbHO-METOIUUECKUX JTMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX
JIET U3YUYCHHUS Kypca, B3aUMOJICUCTBYsI C APYTUMU €T0 JIUHUAMU. B xo0/1€ u3ydeHus yueoOHOro
Kypca OOydJaronuMcsl TPUXOJIUTCS JIOTHYECKH pPacCykJIaTh, HCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH S3bIK. B CBsI3M ¢ 3TMM B mporpaMMmy ydeOHOTo Kypca «Anredpay»
BKJIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pazjeliax
MaTeMaTUYECKOro 00pa30BaHMsI W CIOCOOCTBYIOIIME OBJAJECHUIO OOYYaIOIIMMHUCS OCHOB
YHUBEPCAJIBHOTO  MaremMatudeckoro  si3pika.  ColepkarenbHOM U CTPYKTYpHOH
0COOCHHOCTBIO YUEOHOTO Kypca «Anredpay sIBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue auHUM «Yucaa W BBIYUCICHUS» CIY)KUT OCHOBOM ISl JalibHEHIIEro
M3YUYCHHS] MATEMATUKH, CIIOCOOCTBYET Pa3BUTUIO Y O0YUYAIOIIUXCS JIOTUYECKOT'O MBIIICHHUS,
(bopMUPOBAHMIO YMEHHUS TIOJIB30BAThCS  AJITOPUTMAaMHM, a TakKKe MPUOOPETEHUIO
MPAaKTUYECKUX HABBIKOB, HEOOXOJIWMBIX JJIsl IMMOBCEAHEBHOW XW3HU. Pa3BuTHEe MOHATHS O
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHWs CBSI3aHO C pAIMOHAIBLHBIMU U
HMpparMoHaIbHBIMU YKCIaMHU, (OPMUPOBAaHUEM TPEACTABICHUN O JNEUCTBUTEILHOM YHCIIE.
3aBeplieHre OCBOCHHMS YMCIIOBOM JIMHUM OTHECEHO K CpeHEMY 00I1eMy 00pa30BaHUIO.

Conepxanue JBYX alreOpanvyecKux JUHUM — «AJreOpandeckue BBIpAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Y  OOYYArOIIUXCS
MaTeMaTHYECKOro armapara, HeoOXOIUMOIo IS pelieHHs 3aJad MaTeMaTHKH, CMEKHBIX
MPEeIMETOB M TPaKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOro 0OIIIero
oOpa3oBaHUsI YYEOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPaIlMOHAIBHBIX BBIPAXKECHUM.



Anrebpa JIEeMOHCTpUPYET 3HAUYEHHE MaTEeMaTHMKH KaK S3bIKa Il MOCTPOCHHUS
MAaTEMATUYECKUX MOJICJIEN, ONMMUCAHUSA NMPOLECCOB U SIBIICHUU pEeAbHOrO0 Mupa. B 3amaum
oOyueHusi anreOpe BXOIAT TaKkKe JalbHEWIlee pa3BUTHE AITOPUTMUYECKOTO MBIILICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca MHGOPMATUKHU, U OBJIaJICHUE HABBIKAMU
JIeNyKTUBHBIX paccyxkaeHuil. [[peoOpa3zoBaHne CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpa)keHUs1, CHOCOOHOCTEH K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue  (PyHKIUOHAIBHO-TPAQUUECKON JIMHUM HAIEIeHO Ha IOJy4YeHHE
oOy4JaronMMuUCsl 3HAaHUW O (YHKIMSIX KaK BaKHEHIeW MaTeMaTHYeCKONW MOJIeNu JUis
OMMCAHUS M MCCIIEIOBAaHUSI Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJE U OOIIECTBE.
N3ydyenne matepuana CrocOOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCS YMEHHUS HCIIOJIb30BaTh
pa3IMYHbIE BBIPA3HUTENBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpadguyeckue, BHOCUT BKJIaJ B (DOPMHUPOBAHUE MPEACTABICHUNM O POJIM MAaTEMaTUKH B
Pa3BUTHUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CormacHo yuyeOHOMY mlaHy B 7-9 kimaccax wu3yyaercss y4eOHbIM Kypc «AnreOpay,
KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3febl coAaepkanus: «Hucna u BEIYUCICHUSD,
«AJredpanyeckue BhIpAKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DYHKIIMM.

Ha usyuenue yue6Horo kypca «Anredbpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Henento), B 8 kimacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce — 102 gaca (3 yaca
B HEJETIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yucnaa 1 BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JECSITUYHBbIC, MEPEXOo] OT OAHON (OpMBI 3amucH JIpodeit K
npyrou. IloHaTHEe panmoHaIbHOrO YKCIIA, 3aIMCh, CPABHEHUE, YIIOPSAOYMBAHUE PALMOHATIBHBIX
yucen. ApupMeTudecKkre AEUCTBUS C pallMOHAIIBHBIMU YKcliaMu. Perienue 3aga4 u3 peajibHOU
MPaKTUKHU HA YaCTH, HAa JIpOOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTEJIEM: OINpeesieHne, MpeoOpa3oBaHue BBIpaXKEHUN Ha
OCHOBE OIpEJIeNIeHNUs, 3aUCh OONMbIIHNX uncen. [IponeHTsl, 3anuch NpoIEeHTOB B BUAE APOOU U
Ipodu B BHJIE MPOLEHTOB. TpHU OCHOBHBIE 33Ja4u Ha MPOIEHTHI, PEIICHUE 3a]a4 U3 pealbHON
IIPAKTHUKHU.

[IpumeHnenune npru3HaKoB AEITMMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPaJIbHbBIX YU CEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHUCJIE MpsiMasi 1 0OpaTHask MPOMOPLIUOHATHHOCTH.

Aure0OpandecKkue BbIpasKeHHUs

IlepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IMEPEMEHHOU. JlomycTumble 3HAYEHUS
nepeMeHHbIX. [lpencraBieHue 3aBUCMMOCTH MEXAYy BeIMYMHAMH B BUAE (HOpMyIibl.
Boruucnenus no popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PAaBHbIE
BBIPAKEHMSI, MPAaBUJIa IPEOOPa30BaHUs CyMM U MPOU3BEJICHUN, IPABUIIA PACKPBITHS CKOOOK U
MIPUBEACHUS TIOJIOOHBIX CIIaracMbIX.

CBOIICTBa CTENEHU C HATYPAIBbHBIM [TOKA3aTEIIEM.

OpHowiensl 1 MHOTOWIeHbl. CteneHs MHOrowieHa. CioXeHue, BBIYUTaHUE, YMHOKECHHE
MHOTro4JIeHOB. DOpMyJibl COKPAIIEHHOTO YMHOXEHUS: KBaApaT CyMMbl UM KBaJIpaT Pa3HOCTH.
®opmyJiia pa3HOCTH KBaApaToB. Pa3iiokeHrne MHOrO4JIEHOB HA MHOKUTEIIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHUS, TIpaBuiia MpeoOpa3oBaHUs ypaBHEHHSI, PAaBHOCHIBHOCTh
YPaBHEHHUM.

JIluHenHOE ypaBHEHHWE C OJHOM IIEPEMEHHOM, YHWCIIO KOPHEN JIMHEMHOTO YpPaBHEHWS,
pelieHre JUHEHHBIX ypaBHEeHHU. CoCTaBlI€HUE YpaBHEHUW MO YCJIOBHIO 3aJaud. PelieHue
TEKCTOBBIX 3a7a4 C [IOMOLIBIO YPAaBHEHUM.

JIuneliHoe ypaBHEHHUE C JIByMs MEPEMEHHBIMU U ero rpaduk. Cucrema ABYX JHMHEHHBIX
YpaBHEHUI C NIByMs INEpEeMEHHbIMU. PelieHune cucreM ypaBHEHUH CHOCOOOM IOJCTaHOBKHU.
[Ipumeps! pemenns TEKCTOBBIX 3aJ1a4 € MOMOIIBK CHCTEM YPABHEHUM.

DOyHKIUU

Koopaunata Toukn Ha mnpsMoil. UucinoBble NPOMEXKYTKH. PaccTosiHMe Mexay ABYyMs
TOYKAMH KOOPJIUHATHOU MPSAMOM.

[IpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcumcca W opAMHATa TOYKHA HA
KOOpJIMHATHOM miockocTu. [lpumepsl rpadgukoB, 3anaHHbiX (popmynamu. UteHue rpaduxon
peanbHbix 3aBucumoctei. llonstue ¢ynkuun. [padux Pynkmuu. CpoiicTBa (QyHKIMIA.
Jluneiinas ynkius, e€ rpaduk. ['padux Gpyukiuu y = [X|. [paduueckoe pemicHre JTUHSHHBIX
YPaBHEHMU U CUCTEM JIMHENHBIX YPAaBHECHUM.



8 KUIIACC

Yuciia 1 BbIYMCTICHUS

KBagpatueiii kopeHb u3 uncia. [lonarue o0 uppanmoHanibHOM uwMciie. /[lecaTnyHbie
npUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMETUYECKUX KBAJPATHBIX KOPHEH U
UX TpUMEHEHHE K MpeoOpa3oBaHUIO0 YHUCIOBBIX BBIPAKEHUM UM BBIYMCICHUSM.
JleCTBUTENIBLHBIC YHCIIA.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUsEH, pa3noKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIN.

AnreOpaunyeckass apoOb. OCHOBHOE CBOMCTBO anredpamyeckoit apoou. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHUE anreOpandyeckux ApoOeil. PannoHanbHble BBIPAKEHUS U
UX MpeoOpa3oBaHUE.

YpaBHeHNs H HEPpaBeHCTBA

KBanpaTtHoe ypaBHeHue, popmyna KopHel KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUM, CBOASIIMXCA K JMHEHMHBIM M KBajpaTHbIM. [IpocTteifmme npoOHO-
paluMoOHaIbHbIE YPABHEHMUS.

I'paduueckas nHTEpIpETALMS YPABHEHUM C ABYMS IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX
YPaBHEHUH ¢ AByMs NepeMEHHBbIMU. [IpuMepsl peleHns CUCTEM HEIMHENHBIX YPAaBHEHHUN C
IBYMS IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooM.

UucnoBble HEpaBEHCTBA M HMX CBOWCTBA. HepaBEeHCTBO € OQHOW NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPAaBEHCTBA C OAHOM IepeMeHHOM. CHucTeMbl
JINHENHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOM.

DOyHKUUHA

[lonsitue ¢dynkuun. OOnacTh ONpEAENeHUsT W MHOXKECTBO 3HAYEHUU (DYHKIMH.
CrniocoObl 3a1anus PyHKIUH.

I'padux pynkuu. Yrenue cBoilcTB pyHkimu no e€ rpaduky. [Ipumepst rpadukos
GyHKIU, OTpaXaronuX peajbHble TPOLECCHI.

OyHKIMH, ONUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxn. @yskmun Yy = X2, Y = x3, y = \X, y=|x|. 'padudeckoe pemenne ypaBHeHHi 1
CHUCTEM YPaBHEHUU.



9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PaunoHanpHple 4Mcia, UpPpAalMOHAIBHBIE YWCIA, KOHEYHbIE M OECKOHEYHbIE
AecsITUUHBIE IpoOH. MHOXECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIE YHCIIA Kak
OECKOHEUYHBIE JIECATUYHbIE JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHO>KECTBOM JICHCTBUTEIIBHBIX YUCET U KOOPAUHATHON IIPSIMOMA.

CpaBHEHHE EWCTBUTENBHBIX UUCEN, apUPMETHUECKUE IEUCTBUS C AEMCTBUTEIbHBIMU
YU CIIAMU.

Pa3mepsl 00BEKTOB OKpPYXAIOLIEro MHUPA, JJIUTEIBHOCTh MPOLECCOB B OKPYKAOIIEM
MUDE.

[TpuOnmx€HHOE 3HaYEHHE BEJIMYMHBI, TOYHOCTh NpUOIMKeHHs. OKpYIJIEHHE YHUCEll.
IIpukuaka u OeHKa Pe3yIbTaTOB BBIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOJAIIMXCS K  KBaJpPaTHBIM.
buksanpatHoe ypaBHeHnue. [Ipumepsl pelieHusi ypaBHEHUN TPETbEH U YETBEPTOU CTENICHEU
PA3JI0KEHHEM HAa MHOKUTEIIH.

Pemenne  1poOHO-pallMOHANBHBIX ~ yYpaBHEHWH. PemieHue  TEKCTOBBIX — 3a1ay
anredpanyeckiuM METO/I0M.

VYpaBHeHHE ¢ IBYMs NIEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JTMHEWHBIX
YPAaBHEHUU C IBYMs IepeMEHHBIMU. Pelienue cucrem IByX ypaBHEHHMH, OHO U3 KOTOPBIX
JUHEHHOE, a Ipyroe — BTOpPOil creneHu. ['paduueckast HHTEpIpeTalysl CUCTEMbl YpaBHEHUN
C ABYMS IIEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1a4 ajIredpanyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne crucTteMm JIMHEWHBIX
HEpaBEHCTB ¢ 0JHOI nepeMeHHor. KBagparHble HepaBeHcTBa. ['paduueckas UHTEpIIpeTaus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS [TIEPEMEHHBIMH.

DyHKUUHA

KBagpatuunas ¢yukmus, e€ rpadux u cpoiictBa. [lapaborna, KooOpAUHATHI BEPIITUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'padukn Gpynxumit: Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiicTpa.

YucioBbIC MOCIEI0BATEILHOCTH U MIPOrPeCcCUm

[londaTHE  YMCIOBOM  NOCNENOBATENBHOCTH.  3aJaHUE  MOCIEAOBATEIbHOCTU
peKyppeHTHOM dhopmyIoi u Gpopmysoit N-ro yieHa.

Apudpmernueckas W TeomeTpuyeckas mporpeccur. Dopmynbl  N-TO  4YjeHa
apu(pMETHYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apu(PMETUYECKON U T€OMETPUUYECKOI MPOrpeccuil TouKkaMu Ha
KOOPJIMHATHOM IUIOCKOCTHU. JIMHENHBIN U SKCIOHEHIUATBHBIN POCT. CII0KHBIE MPOLICHTHI.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA HPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca «Airedpar»
XapaKTEepU3yIOTCA:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBIICHUEM HHTEpeca K NPOILLJIOMY U HACTOSIIEMY POCCHUICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB W POCCUNCKOU
MaTeMaTH4YECKOM IIKOJbI, K WCIOJb30BAaHUIO 3TUX JOCTHKEHHM B JPYIrMX HayKax H
MPUKIAIHBIX chepax;

2) rpa:xIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMOJHEHUIO OOSI3aHHOCTEH Tpa)kAaHWHA M peaju3aldd ero Ipas,
MIPEJICTABICHUEM O MATEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TIPOLIETYp TPAKIAHCKOTO 001IecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO DATHYECKUX TNPOOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMECHEHUEM
JOCTUKEHUW HAyKH, OCO3HAHMEM BAXHOCTH MOPAJIBbHO-3TUUECKUX TMPUHIIMIIOB B
NEATEbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKON Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOU
HaIpaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMaTUYE€CKOTO 0Opa3oBaHMs Ha MPOTHKEHUU
BCEH JKM3HU ISl YCIEIIHOW MPOodeCCUOHATIBHON JEATEIbHOCTA U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, OCO3HaHHBIM BBIOOPDOM U TIOCTPOCHHUEM HWHIWBUIYAIbHOW TPACKTOPUHU
o0pa3oBaHMsI W >KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M ACTETUYECKOMY BOCIPHUSATHIO MATEeMaTHYECKUX
OOBEKTOB, 3aJa4y, pEHICHUM, pacCyXIEHUH, YMEHUIO BHJETh MAaTEeMAaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTaIMel B ICSITEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUHbBIX MPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS YEJIOBEKAa, MPUPOJABI M OOIIECTBA, MOHWMAaHUEM
MaTeMaTUYeCKOW HayKd Kak cdepbl YeIOBEUYECKOUW JIESITEIBHOCTH, ATANoOB €€ pa3BUTHS U
3HQYUMOCTH I Pa3BUTUS IMBWIM3AIUM, OBJIQJCHUEM S3BIKOM MaTeMaTUKH U
MaTeMaTUYECKOW KyJIbTYpON KaK CpeICTBOM MO3HAHUS MHUpPA, OBJIAJACHUEM MPOCTEHUIINMHU
HaBBIKAMU HCCJICI0OBATEILCKON JEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GoOpMHPOBAHME KYJbTYPbl 310POBbS W
IMOIMOHAJIBLHOIO 0JIaroNoJIyYns:

TOTOBHOCTBIO TPUMEHSITh MaTE€MaTUYeCKHUE 3HAHHUS B HMHTEpPECcaxX CBOErO 3JI0POBbBS,
BEJICHUS 3/I0POBOT0 00pa3a KU3HU (370pOBOE MUTAHUE, COATAaHCUPOBAHHBIN PEKUM 3aHITHIM



U OTJIbIXA, PEryJsipHas pu3nvecKkasi akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABbIKA PEQIICKCHH,
MpU3HAHHEM CBOETO IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHEHTallel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JIs1 pelIeHus 3a/1a4d B 001acTu
COXPAHHOCTH OKpYXKaloleld cpeipbl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH HMX BO3MOKHBIX
MOCJIEICTBUA  JUII  OKPY’Kalolled Cpelbl, OCO3HaHUEM IJI00aJbHOrO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX pelIeHHUS;

8) ajanTanus K M3MEHSIIOIUMCH YCJIOBUSIM COLUAIBLHON M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHUAX HEOMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€Pe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS
y JIpYyrux JIojAe, npuoOpeTaTb B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEO0OXOIUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (HOpMYIUPOBATH
UJeU, MOHATHUSA, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM UHCIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIMTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMI0, BOCHPUHUMATH CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U
nencTBud, ((OpMYyIUPOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3zoBble 1ornyeckue AecTBUA:

 BBISIBJIITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMAaTUUYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUN MEXIY MOHATUSIMU, (OPMYJIUPOBATH ONpPECICHUS TIOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBIM TMpPU3HAK KIACCU(DUKAIMK, OCHOBAHUSA IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIMMOTO aHAIHN3;

e BOCIIPUHUMATbH, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYXKIEHUS: YTBEPIUTEIbHBIE U
OTpHUIlaTeIbHbIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

e BBIBJISITH MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MOPOTHUBOPEUUSA B
dakTax, MaHHBIX, HAOMIOJCHUSX U YTBEPKICHUAX, MpejiaraTb KPUTEPUHU ISt
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYUI;

e JICJIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JIE€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3AKIIOUEHUN 10 aHAJIOTHH;

epa3bupaTh JOKa3aTeJIbCTBA MAaTEMaTHUYECKUX YTBEpPXJeHUU (TpsiMble W OT
MPOTUBHOI0),  MPOBOAUTH  CAMOCTOSITEIbHO  HECIOXKHBIE  JI0KA3aTeJIbCTBA
MaTeMaTU4ecKnX (PaKkTOB, BBICTpAaMBATh APTyMEHTAIIMIO, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



«BBIOMpATh crnoco0 pemnieHus yueOHOW 3amaud (CpaBHHMBATh HECKOJBKO BAapHUAHTOB
pelleHusi, BbIOMpPaTh HauboJee MOAXOMAMMA C y4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarebLCKHe 1eMCTBUA.

¢ ICTIONIB30BaTh ~ BOMPOCHI ~ KaK  HMCCIEAOBATEIbCKUNA  WMHCTPYMEHT  TIO3HAHMS,
dopMynupoBaTh  BOINPOCH,  (UKCUPYIOIIME  MPOTUBOpEUYHE,  Mpodiemy,
CaMOCTOSITENIbHO YCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

¢ IPOBOAUTH TI0 CAMOCTOSITEILHO COCTaBIICHHOMY IUIaHY HECJIOXKHBINM HKCIIEPUMEHT,
HEOOJIBIIOE HCCIENOBAaHUE [0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO
00BEKTa, 3aBUCUMOCTEH O0BEKTOB MEXKIY COOOM;

e CAMOCTOSITENILHO  (popMynHpoBaTh 000OIIEHUST W BBIBOJALI IO  pe3yjibTaTam
OpPOBENEHHOTO  HAOMIONIEHUs,  MCCIIEOBAaHUSA,  OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

¢ IPOTHO3UPOBATH  BO3MOXKHOE  pa3BUTHE  TpoIecca, a TaKKe  BBIIBUTATh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanueii:

e BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUU, JAHHBIX, HEOOXOIMMBIX
TUTS PEIICHUs 3a1auH;

* BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

e BBIOUpaTh (QopMy MpeACTaBiICHUS HHPOPMALUU W UIUTIOCTPUPOBATH pEIllaeMble
3a/layu CXeMaMHu, uarpaMmMaMu, HTHOU rpauKoi U uX KOMOMHAIIMSIMU;

* OI[EHUBATh HAAEKHOCTh HH(DOPMAIIMH TIO KPUTEPHUSM, MPEAJIOKEHHBIM YUUTEIEM WITH
chOpMyIMPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

e BOCIIPUHUMATH U (POPMYJIMPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBHUSIMU M IEIIMU
oOmIeHHsI, SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MUCPMEHHBIX TEKCTaX, [JaBaTh TMOSCHEHHWs TI0 XOAy pCEIIeHUS 3aJaud,
KOMMEHTHPOBATh TIOJTYyYEHHBIN PE3yIbTarT;

B X0JIe 00CYKJICHHSI 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBbI, MPOOIEMBI,
permiaeMoil  3a/layu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TIOUCK pelIeHus,
COTIOCTABJIATh CBOM CYXACHHUS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JUANIOTa,
oOHapyXWBaTh pa3ilude ¥ CXOJCTBO TO3MIMA, B KOPPEKTHOW dopme
(GopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

e IPE/ICTABIIATh PE3YJbTAThI PEIICHUS 3aJauH, SKCIIEPUMEHTA, UCCIIECOBAHUS, IPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BHICTYIUIEHHS C YUETOM 3a/lay NMpPE3eHTALUU U
0COOEHHOCTEN ayIuTOpHUU;

« IOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIbHON pabOTHI
MIPH PEIIEHNN YUeOHBIX MaTEMAaTUYECKHX 33]1a4;



e IPUHUMATH TI€JTb COBMECTHOM JCATEIHHOCTH, TIIAHUPOBATH OPTaHU3AITUI0 COBMECTHOM
paboThI, pacmpenensTh BUIALI padOT, TOTOBAPUBATHCS, OOCYXKIATh MPOIECC H
pe3yabTar paboThl, 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;

e y4aCTBOBaTh B TPyHIoBbIX ¢opmax paboTel (0OCYXaeHUs, OOMEH MHECHHUSIMU,
MO3TOBBIC ITYPMBI U IPYTHE), BHIMOIHATH CBOIO YacTh pabOTHl U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU Yi€HAMU KOMaHJbI, OIICHUBATh KAYECTBO CBOETO BKJIa/a
B OOmUIA MNPOAYKT MO KpUTEpHUsiM, CEHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMMOJICHCTBHUS.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe JeiCTBUSA
Camoopranusanms:

¢ CAMOCTOATEIBHO COCTAaBJATH IUIAH, AJITOPUTM pEIICHUs 3aJayd (WM €ro 4acTh),
BBIOMpATh CMOCOO pelieHuss ¢ YYETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUPOBATh U KOPPEKTUPOBATH BapUAHTBI pEUICHUH ¢ YUETOM
HOBOI MH(OpPMALIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

* BJIAJIETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI TIPOIIecca U Pe3ysibTaTa PeIICHUS
MaTEeMaTUYECKOH 3a/1auu;

e IPEJIBUJIETH TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTb MPHU PEIICHUU 33]1a4d, BHOCHUTD
KOPPEKTUBEI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, HANICHHBIX
OIUOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa JEATEILHOCTH MTOCTABICHHON 1I€JIM U YCIOBUSIM,
OOBSACHSATH MPUYUHBI JOCTHXKEHUS WIM HEJOCTIKCHMS 1IN, HAXOAUTh OIIMOKY,
J1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xonimy oOydeHuss B 7 kjacce oOydarOUIUMHCS TMOJYYUT CIEAYIOLIME MPEIMETHbBIC
pE3yNbTATHI:

Yuciaa v BIYUCICHUSA

BrinonHsaTh, codeTas yCTHbIE M MHUCbMEHHBIC TPUEMBI, apu(PMETHUECKUE ACUCTBUS C
palMOHAIbHBIMUA YUCIIAMH.

Haxonuth 3Ha4YeHMs] YHUCIOBBIX BBIPAXKEHHM, MPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBI BBIYHCIICHUS 3HAUYCHUN APOOHBIX BBIPAXKEHUH, COACpP)KANIUX OOBIKHOBEHHBIE U
JECATUYIHBIC POOH.

[lepexoauts OT opHOW GOpMBI 3amUCHM YuCen K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B YAaCTHOCTU B
OECKOHEUHYIO JIECITUUHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCIIA.

OKpyTasTh yucna.

BbBINONHAT, NPUKUAKY W OLEHKY pe3yJbTaTa BBIYMCICHHUM, OLICHKY 3HA4eHHM
YUCJIOBBIX  BBIPAKEHUW. BBIMOMHATE JEHCTBUA CO CTENEHSIMH C HATypajJbHbIMU
MIOKa3aTeJIIMH.



[TpuMeHsTh PU3HAKK IEIMMOCTH, PA3JIOKEHUE HA MHOXUTEIN HATYPAJIbHBIX YUCEN.

Pemiath mpakTHKO-OpUEHTUPOBAHHBIE 3a/aud, CBSA3AaHHBIE C OTHOILICHHUEM BEJIUYUH,
IPONOPUUOHAIIBHOCTBIO BEIWYMH, MPOLUEHTAMH, MHTEPIPETUPOBATH PE3YIbTATHl PELICHUS
3a/1ay ¢ y4ETOM OIpaHUYCHUM, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Ucnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJOTHUIO M CHUMBOJIUKY, NPUMEHATH €& B
poliecce OCBOEHUS yueOHOro MaTepuara.

Haxonuthb 3HaueHMs1 OyKBEHHBIX BBIPAKEHUN MIPH 3aJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.

BoinonHaTe mpeoOpa3oBaHusl 1IEJIOTO  BBIPAKEHHUS B MHOTOWIEH NPUBEIACHUEM
MOT00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOMHAT YyMHOXEHUE OJHOWICHA HA MHOTOWIEH M MHOIOYJICHa Ha MHOTOYJICH,
IpUMEHSTH (POPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATh pa30)KEHUE MHOTOWICHOB HA MHOYKUTEIM C MOMOILBIO BBIHECEHUS 32
CKOOKM  OOIIEro MHOXHUTENS, TPYNIUPOBKU  CllaraéMblX, MNpUMEHEHUus (opMy
COKPAILLIEHHOI'O YMHOKEHHUS.

[IpumensTe mnpeoOpa3oBaHWs MHOTOWICHOB ISl PEIICHHS Ppa3IMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh  CBOMCTBA CTEMEHEW C  HATypaJIbHbIMM  TOKa3aTEIsIMU IS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHMsI U HEPABEHCTBA

Pemiars nuHeliHbIE ypaBHEHUS C OJHOW MEPEMEHHOM, TPUMEHSIS MPpaBUia Mepexoaa oT
HCXOJHOTO YpaBHEHHUS K PaBHOCUIBHOMY eMy. lIpoBepsiTh, ABISIETCA M YUCIO KOPHEM
YpaBHEHHSL.

[TpumensTh rpaduueckue METO bl MPU PEIICHUN JIMHEUHBIX YPABHEHUM U UX CUCTEM.

[TonGupaTh mpuMephl Map YuCes, SBISIOMIUXCS PEIICHUEM JIMHEWHOTO YpaBHEHHS C
JIBYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JHHEWHOTO YpaBHEHHS C JByMs
MePEMEHHBIMU, MOJIb3YSICh TPaUKOM, MPUBOAUTEH IPUMEPHI PEILICHUS] YPABHEHUS.

Pemate cucteMbl IBYX JUHEWHBIX YpaBHEHUU C JABYMs MEPEMEHHBIMH, B TOM YHUCIIE
rpaguyecku.

CocTaBisaTh U peliath JMHEWHOE YPaBHEHUE WJIM CUCTEMY JIMHEHMHBIX YpaBHEHUM IO
YCJIOBUIO 33Jja4l, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Jayd IMOJYYEHHbIN
pe3ynbTar.

DOYyHKIUU

N300paxkath Ha KOOPAMHATHOW TPSIMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpPBAJIbl, 3alUCHIBATh YHCIOBBIE NPOMEXYTKH Ha
anre0pandecKoMm sI3bIKe.

OTMeuaTrh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku TuHEHHbIX GyHKUUA. CTpouTh rpaduk GyHKUIUHU Y = [X|.

OnuceiBaTh ¢ TOMOINIBI0 (DYHKIIMI HM3BECTHBIE 3aBHUCHUMOCTH MEXKIY BEIWYUHAMU:
CKOPOCTb, BPEMSI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEILHOCTh, BPEMSI,
00BEM paboTHI.



Haxoauts 3HaueHne GyHKIUU MO 3HAYCHHIO €€ apryMeHTa.

[Torumats rpadgudeckuii crocod MpeacTaBICHNs U aHa3a HHGOPMAIINK, H3BIEKATh U
UHTEPIPETUPOBATH UHPOPMALIMIO U3 TPAPUKOB PeaIbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koniy oOydenuss B 8 kjiacce oOydaronIuiicss MOJMYYUT CIEAYIOLIUME MPEIMETHbIE
pEe3yJIbTaTHI:

Yuciia 1 BBIYMCTICHUS

Hcnonp30BaTh HayalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX YMCEI IS
CpaBHEHUS, OKPYIJICHUS U BBIUYMCICHUM, U300pakaTh JEHCTBUTEIbHBIC YUCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOU.

[IpuMeHsITh MOHATHE aApUPMETHUECKOTO KBAJAPATHOIO KOPHS, HAXOJUTh KBaJlpaTHbIC
KOPHHM, UCHOJB3ysl TMpPU HEOOXOAMMOCTH KaJbKyJsATOp, BBINOJHATH MPeoOpa3oBaHUs
BBIPAKEHUM, COAEPIKAIINX KBAJIPaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OONBIIUX U MaJbIX YUCEN C MOMOIIBIO JECATUYHBIX poOeh U
crernenen uncina 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHATHE CTENEHU C ILEJIbIM IOKa3aTesieM, BBINOJHATH MpPeoOpa3oBaHUA
BBIPAKECHUI, COAECPKALIUX CTEIICHHU C LEIBbIM IT0KA3aTEIEM.

BBINONMHATE TOXKIECTBEHHBIE NMPEOOpa30BaHMsl pallMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBuJI ICUCTBUI HAJl MHOTOWICHAMH U aNreOpandecKUMH IpOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensTh TnpeoOpa3oBaHUsl BBIPAXKEHUW NI pEIICHUS pa3IM4YHbIX 3aJad U3
MaTE€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHeliHble, KBalpaTHbIE YPABHEHHS U PALIMOHAIIbHBIE YPABHEHUS, CBOSIINECS
K HUM, CUCTEMBI IByX YPAaBHEHUI C IByMs [IE€PEMEHHBIMU.

[IpoBoauTE MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM UYHCIIE
C MPUMEHEHHEM TpapUUeCcKUX MpeACTaBIeHUN (ycTaHABIMBATh, UMEET JM ypaBHEHUE WIIH
CUCTEMa YpaBHEHUI pelIeHusl, €CIIM UMEET, TO CKOJIBKO, U ITpoUee).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKH 3aJaud K €€ alreOpanyeckod MOJEIH C
MOMOILbIO COCTaBJICHUSI YPAaBHEHUSI WM CHCTEMbl YpaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJIYYEHHBIN pe3ynbTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB JUIsl CpPAaBHEHMS, OLIEHKH, pelaTh
JMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M HX CHUCTEeMbl, JaBaTh IpadUyecKyro
WJUTIOCTPALMIO0 MHOXKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lonnmath ¥ UCHONB30BaTh (PYHKUMOHAIbHBIE TIOHATUS U  S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYEHHUsI), ONpenesaTh 3HaUeHUEe (PYHKUIMHU MO 3HAUYEHHUIO apryMEHTa,
onpeaensaTh CBOMCTBA (YHKLIMHU 10 €€ TpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUAA:

y = k/X,y = X2,y = x3,y = |X|, ¥ = VX, OIHCBIBATH CBOHCTBA YHCIOBOM (YHKIHH 110 €&

rpaduky.



K xonmy oOydenust B 9 kjacce OOyJarONIMIiCS TOMYYUT CICAYIONIME TPEIMETHBIE
pPE3yJIbTATHI:

Yucia 1 BbIYUCIEHUSA

CpaBHMBATH ¥ YHIOPSAOUYMBATH PAllMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

BrimonasaTe apudmeTrdeckue NeHCTBHSI ¢ PAMOHATBHBIMU YMCIaMU, COYeTasl YCTHBIC
Y MMCbMEHHBIE MPUEMBI, BBITIOJIHATH BBIYHUCICHUS C HPPALIMOHATIbHBIMU YUCIIAMU.

Haxonuth 3HaueHHMs CTENEHEW C MENbIMM IOKa3aTeIs MU W KOPHEWU, BBIYUCISATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriarh AEUCTBUTEIBHBIE YMCIIA, BBIMOJHATh NPUKUAKY PE3yJibTaTa BBIYMCICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE W KBaJpAaTHbIE ypaBHEHUS, YPABHEHMS, CBOSIIHUECS K HHM,
pOCTEHIIHE APOOHO-PAIIMOHAIBHBIC YPAaBHCHHUS.

PemaTe cucremsbl ABYX JTUHEMHBIX YPAaBHEHUU C ABYMSI IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHH, B KOTOPBIX OJTHO YPABHEHHE HE ABJISCTCS JTUHEUHBIM.

Pemiate TekcTOBBIE 3ajauu adreOpanuyecKuM CIOCOOOM C TOMOIIBIO COCTABJICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOaUTE MPOCTEUIIINE UCCIICTOBAHUS YPABHEHUM U CUCTEM YPABHEHHM, B TOM YHUCJIIE
C MpuMeHeHueM rpaduuecKux MpeCTaBIeHUl (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WU
CHUCTEeMa YpaBHEHUM pelIeHus, €ClId UMEET, TO CKOJIBKO, U TpoYee).

Pemate nuHEHHBIC HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, HM300pa)kaTh peIIeHUE
HEPABEHCTB HA YMCIIOBOM IMPSIMOM, 3aMIMCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Pemate cHucTeMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB Ha YHCIOBOU
MPSAMOM, 3aIUCHIBAaTh PEUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA MIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DOyHKUUHA

Pacno3naBath  QyHKIMM  U3y4yeHHBIX  BUAOB.  [loka3piBaTh  CXEMAaTHYECKHU

pacIioyio’KeHUe Ha KOOPIUHATHOM IIIOCKOCTH TpadukoB GyHKImi Bua: y = kX, y = kX + b,
y=kix, y=a+bx+cy=x%y=1Yy = |x|, B 3aBucUMOCTH OT 3HaYCHHiI
KO3((PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMA.

CrtpouTth 1 U300pakaTh CXEMaTUYECKU TpaPUKU KBAAPATUYHBIX (QYHKIIHM, OTIMCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIMI 110 UX rpaduKam.

Pacro3naBate KkBagpaTWuHyl0 QYHKIHIO 10 (opmysie, TPUBOAUTH HPHUMEPHI
KBaJAPaTUYHBIX (DYHKIIMHA U3 peaTbHOM KU3HU, GU3HKH, TCOMETPHH.

YucjioBbIe MOCI€I0BATEIHLHOCTH H MPOTPeccUuu

Pacrio3naBaTh apu(MeTHYECKyl0 M T€OMETPHUUECKYI0 MPOrpecCHd TMpHU Pa3HbIX
croco0ax 3a7aHusl.

BBITIONMHATE BBIYMCIEHUS C MCTOIB30BaHUEM (OPMYI N-TO YiieHA apuPMETHUECKON U
reOMETPUYECKOU IPOrPeCCUil, CyYMMBI IIEPBBIX N YWICHOB.



N300pakaTh 4eHBI MOCIEN0BATETLHOCTH TOYKAMHA Ha KOOPIMHATHOMN TIOCKOCTH.
Pemats 3amauu, CBSI3aHHBIE C YUCIOBBIMU MOCIEAOBATEIBHOCTAMH, B TOM 4YHCIIE
3a/1ayy U3 peaNbHON KU3HU (C UCIIOJIb30BAHUEM KAIBKYJISATOPA, U(POBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBanue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Yucna u BeurcieHus. PalnonanbHele
qucia

25

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
Buneoypoku POII
https://resh.edu.ru/subject/16/

2 AnreOpandecKkue BoIpaKeHUS

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
Buneoypoku POII
https://resh.edu.ru/subject/16/

3 ypaBHeHI/IH " HCPABCHCTBA

20

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
Buneoypoku POII
https://resh.edu.ru/subject/16/

4 Koopaunats! u rpaduku. @yHkuuu

24

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
Buneoypoku POII
https://resh.edu.ru/subject/16/

5 [ToBTOpeHue U 06001IeHNE

bu6mmorekxa [IOK
https://m.edsoo.ru/7f415b90
Buneoypoku POII
https://resh.edu.ru/subject/16/

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne /it Kontpoabneie | IlpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 Yucna u BerarciacHus. KBaapaTHbie KOpHU 15 https://m.eds00.1u/7f41 7518
Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6mmoreka [IOK
5 Uucna u Berunciaenusi. CTEeHsb ¢ 1eTbIM 7 https://m.edsoo.ru/7f417af8
[IOKa3aTeeM Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6mmoreka [IOK
3 Anrebpanyeckue BhIpaXKeHHUs. 5 1 https://m.edsoo.ru/7f417af8
KBagpartsslii TpéxuneH Buneoypoku POII
https://resh.edu.ru/subject/16/
bu6mmoreka [IOK
4 Anrebpanueckue BhIpaXKeHHU . 15 1 https://m.edsoo.ru/7f417af8
Anrebpandeckas 1po0b Buneoypoxku POII
https://resh.edu.ru/subject/16/
bu6mmorexa [IOK
5 VYpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 https://m.edsoo.ru/7f417af8
YpaBHECHUSA Buneoypoku POIII
https://resh.edu.ru/subject/16/
VYpaBHeHus u HepaBeHCTBa. CUCTEMBI bubmmorexa LIOK
6 ' 13 https://m.edsoo.ru/7f417af8

YpaBHEHUH

Buneoypoku POII




https://resh.edu.ru/subject/16/

VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa

12

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
Buneoypoku POIII
https://resh.edu.ru/subject/16/

CDYHKI_II/II/I. OCHOBHBIE TTOHSTHSA

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
Buneoypoku POII
https://resh.edu.ru/subject/16/

Oyukuuu. Yucnosbie PyHKIMH

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8
Buneoypoku POII
https://resh.edu.ru/subject/16/

10

[ToBTOpenue n o6o01IeHNE

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
Buneoypoxku POII
https://resh.edu.ru/subject/16/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KUIIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

JIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchbl

Yucna v BeluucieHus. JleiCcTBUTENbHBIE
yucia

bubnnoreka IIOK
https://m.edsoo.ru/7f419d08
Buneoypoku POII
https://resh.edu.ru/subject/16/

YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOMN

14

bubnnoreka IIOK
https://m.edsoo.ru/7f419d08
Buneoypoku POII
https://resh.edu.ru/subject/16/

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
ypaBHEHU U

14

bu6mmoteka [IOK
https://m.edsoo.ru/7f419d08
Buneoypoku POII
https://resh.edu.ru/subject/16/

DyHKIMU

16

bubmmoteka [IOK
https://m.edsoo.ru/7f419d08
Buneoypoxku POIII
https://resh.edu.ru/subject/16/

ypaBHCHI/ISI 1 HCpPABCHCTBA. HepaBeHCTBa

16

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
Buneoypoku POIII
https://resh.edu.ru/subject/16/

YucaoBwlie MMOoCICA0BATCIBHOCTHU

15

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
Buneoypoku POII




https://resh.edu.ru/subject/16/

[ToBTOpeHnue, 06001IEeHNE, CHCTEMAaTH3AIUS

3HAHUH

18

bu6nmoreka [IOK
https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
YYEBHUKH, UCTIOJIb3YEMBIE JUISI PEAJIM3ALIMM PABOYER

MMPOT'PAMMBbI

» Anrebpa, 7 kinacc/ MakapsrueB FO.H., Munmaiok H.I'., Hemikos K.W. u npyrue,
AxknmonepHoe obdmectBo «M3aarensetBo «lIpocBemenne»

» Anrebpa, 8 kimace/ MakapsiueB FO.H., Munmiok H.I'., Hemikos K.W. u npyrue,
AxkimmonepHoe obuiectBo «M3aarensctBo «lIpocBerienue»

» AnreOpa, 9 kmacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox
penakuueit TensikoBckoro C.A., AkunonepHoe oomectBo «M3natensctBo «IIpocBemienue»
» Anre0pa (B 2 vacTtsx), 7 kinace/ Mopakosuu A.I'., Hukonaes H.I1., O6miectBo ¢
OTrpaHUYeHHON 0TBETCTBEHHOCTHIO « 1O MHEMO3IMHA»

» Anrebpa (B 2 yactsx), 7 kinacc/ Yacteb 1: MopakoBuu A.T'.; Yacts 2: Mopakosuu A.I. u
apyrue; rog penakuueit Mopakosuda A.I'., OOLIECTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO
«1O01] MHEMO3HHA»

» Anrebpa (B 2 yactsx), 8 kiacc/ Yacte 1: Mopakosuy A.I'.; Yacte 2: MopakoBuu A.l'. u
npyrue, noj penaxkuuein Mopakosuda A.I'., OOGIECTBO ¢ OTpaHUUECHHOU
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

» AnreOpa (B 2 vactsix), 9 knacc/ Hacte 1: Mopakosuu A.I'., Cemenos I1.B.; YacTs 2:
Mopakosuu A.I'., Anekcanaposa A.JI., Mumyctuna T.H. u npyrue; noa penakuuein
Mopnakosuua A.I'., OG1IeCTBO ¢ OrpaHUYeHHOM 0TBETCTBEHHOCThIO «OIL]
MHEMO3HNHA»»

» Anre6pa, 7 knacc/ Jlopodees I'.B., CyBoposa C.b., bynumosud E.A. u npyrue,
AximonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» AnreGpa, 8 kiacc/ Jlopodees I'.B., CyBoposa C.b., bynumosud E.A. u npyrue,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemenne

» Anre6pa, 9 knacc/ lopodee I'.B., CyBoposa C.b., bynumosud E.A. u npyrue,

Axrmmonepnoe obmectBo «M3narenberBo «lIpocBemenne»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. O06ako 3HaHUA

https://oblakoz.ru/

2. bubmuoteka [IOK Axanemuun Munnpocsemenus Poccuu
https://lesson.edu.ru/

3. AO UsparenbctBO «lIpocBemienne»
https://prosv.ru/

4. bubmmoteka [IOK Mos mikosa
https://lib.myschool.edu.ru/market?filters=

5. T'ocynapctBeHHas oopazoBarenbHas wiatdopma «Poccuiickas 371€KTpOHHASK IKOJIa
https://resh.edu.ru/
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