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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIs€TCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOTO OOULIETrO
00pa3oBaHus: OHA 00ECIIEUYNBAET U3YUEHHE APYTUX JTUCLHUILINH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK W TYMaHUTApHOTO LHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOJODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM *KU3HU. Pa3BuTHe y oOyuarommxcs
HAYYHBIX TPEJCTABICHUN O IMPOUCXOXKACHUH U CYLUIHOCTH alreOpandecKux
abcTpakimii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUM U MPOLECCOB
B MpUPOJE W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHHS B HAyYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHNS, HEOOXOIMMBIX IS aJanTaldd B COBPEMEHHOM ITU(POBOM
oOmectBe. M3yuenue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHsI HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBHS M BBIBOHI,
dbopmynupoBath yrBepxkaAcHUSI. OCBOECHUE Kypca alreOpbl 00eCcTeunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIIUXCS: OHU HWCHOJB3YIOT ACIyKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHusl, 0000IIeHIe 1 KOHKPETU3AlHI0, a0CTparupoBaHue u
aHanmoruto.  OOydenue  anrebpe  mpeArnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIbHOM  JIeATEIbHOCTH OOYyYaIoLUXCs, I03TOMY CaMOCTOSTEIbHOE
pellIeHue 3a7a4 SBJSETCS pealn3anueil 1esTeIbHOCTHOrO MPUHIIMIIA 00y4EHNS.

B cTpykType nporpammsl yaeOHOT0 Kypca «Anredpa» 11 OCHOBHOI'O OOIIET0o
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOJANYECKUE JTUHUU:
«Yucna ¥ BBIYUCICHUSA», «AJreOpanyecKkue BBIPAXKCHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxaas u3 3THX colepiKaTelbHO-METOIUYECKHX
JVHUNA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUYEHUS Kypca, B3aUMOAEHCTBYS €
IpPYyTMMHU €ro JHMHHUAMH. B Xonae wusyueHuss yueOHOro Kypca oOydaroImuMmcs
IPUXOJIUTCS JIOTHUECKH PACCYKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B cBS3M ¢ 3TMM B mporpamMMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBIAJACHUIO 00YyYarOUUMUCS
OCHOB  yHUBEpCaJIbHOr0 Maremaruueckoro s3bika. CopaepxaTenbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AunreOpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapaKTep.

Conmepxanue nuHUM «Yucia W BBIYMCICHUS» CIYXKUT OCHOBOW s
JAJIbHENIIEr0 U3y4YeHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroLIUXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi TIOBCEAHEBHOM
XKU3HU. Pa3BUTHE NMOHATHA O YMCIIE HAa ypPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
CBS3aHO C PALMOHAIBHBIMM M HpPpalMOHAIbHBIMU 4YHCIaMHU, (POPMUPOBAHUEM



MPECTABICHUM O ICCTBUTEILHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUH
OTHECEHO K cpeHeMYy 00IeMy 00pa3oBaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUM — « AJIreOpandecKe BhIPaXEHUs
U «YpaBHEHUS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYyUaIOIIUXCS
MaTeMaTU4YeCKOro arrapara, HEOOXOJAUMOTO JJis PEIICHHsS 3aJad MaTeMaTHKH,
CMEKHBIX MPEJIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHusi Y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT palliOHATbHBIX
BbIpaKEeHUM. AnreOpa JEMOHCTPUPYET 3HAYE€HHWE MATEMaTUKH Kak s3bIKa s
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH, OMNUCaHMS TMPOIECCOB U  SBJICHUMN
peanbHOTO MUpa. B 3a1aun oOydeHus anredpe BXOIIT TaKXKe JaTbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJIsI OCBOEHHUS Kypca
uHQOpPMATUKKA, W  OBJAJICHUE HAaBbIKAMU  JICIYKTUBHBIX  PACCYKJCHUU.
[IpeobpazoBaHre CUMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEM K MaTeMaTU4eCKOMY TBOPYECTRY.

Coneprxanve QyHKIIMOHATBHO-TPa(PUIECKON JIMHAH HAIEICHO Ha TOJyYCHHE
0o0ydJaronuMucs 3HaHui 0 (PYHKIMSAX KaK Ba)KHEHIEH MaTeMaTHuecKol MOJeNd
JUTSI OMUCAHUS M UCCIIEOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SABJICHUN B IPUPOE U
oOmectBe. M3ydyeHne maTepuaiia ciocOOCTBYET Pa3BUTHIO y 00yUaIOLIUXCSl yMEHUS
UCIIOJb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJCTBA S3bIKA MAaTEMaTUKH —
CJIIOBECHBIC, CHMBOJMYECKHE, TpauUecKue, BHOCUT BKJIaa B (OpPMHpPOBAHUE
MPEACTAaBICHUN O POJIM MATEMATUKHU B PA3BUTUN LUBUIN3ALMNHU U KYJIbTYPBHI.

CornacHo yueOHOMY IaHy B 7-9 kjaccax wu3ydaercs y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/eNibl COJAEPKAHMS:
«HYucna ©  BBIUMCICHUS», «ANreOpanueckue BBIPAKECHUS», «YPaBHEHUS U
HEpaBEeHCTBa», « DyHKIHUW.

Ha uzydenue yue6HOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kitacce —
102 gaca (3 gaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 4gaca (3 Jaca B HeJIeIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECSATHYHBIC, MEPEX0i OT OJHON (HOpPMBI 3amucu
npobeit k gapyroit. IloHsiTMe palnMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yOOPSAOYMBAHUE  pAllMOHANBHBIX Ynceld. Apudmerwmueckue IEUCTBHS ¢
palMoHaIbHBIMU YKciiaMu. PemeHne 3a1ay U3 peaibHOM NPAaKTUKHW HA 4acTH, Ha
TpoOu.

CreneHb C HaTypaJlbHbIM IIOKa3aTeJNeM: OIpeleseHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/eNIeHus, 3anuch 00nbKX uncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U IpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOM ITPAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JI0KEHUE HA  MHOXHUTEIH
HaTypaJIbHBIX YUCEI.

PeanbHble  3aBHCMMOCTH, B TOM  4YHCJe TpsMas ©  oOpaTHas
IIPONIOPLUHUOHAIIBHOCTH.

AnreOpandecKkue BbIPAKEHUS

[IepeMeHHbBIE, YNCTOBOE 3HAUYCHHUE BBIPAKECHUS C MEpeMEHHOM. JlomycTumbie
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruncnenus mo gpopmynam. [IpeodpazoBanue OyKBEeHHBIX BBIPaXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TpaBWIa MPeoOpa3oBaHUsI CyMM U
POU3BEICHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEECHUS MOAOOHBIX ClaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnowreHsl U MHOTOWIEHBI. CTteneHb MHOrowieHa. CioKeHue, BbIYUTAaHHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYyJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
Y KBaJpat pa3HocTu. @opmyia pa3HOCTH KBAAPATOB. Pa3nokeHrne MHOTOYJIEHOB HA
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHWA, NpaBuia mpeoOpa3oBaHUS ypaBHEHHUS,
PaBHOCUIIBHOCTh YPAaBHEHUU.

JluHetHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHS], PELIEHUE JINHEUHBIX YpaBHEHUI. COCTABIEHUE YPABHEHU IO YCIOBUIO
3a1aun. Pemienne TeKCTOBBIX 3a1a4 ¢ MOMOILIBIO YPaBHEHU.

JluneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U eTo Tpaduk. Cuctema AByX
JMHEUHBIX ypaBHEHUW C JBYMs II€peMEHHbIMHU. PemieHune cucrem ypaBHEHHUM
croco0oM MoJcTaHOBKU. [IprmMephl peleHust TEKCTOBBIX 33/1a4 ¢ TOMOIIBI0 CUCTEM
YPaBHEHUM.

DOyHKIUN



Koopaunara Touku Ha npsiMou. UucnoBele TPOMEXKXYTKU. PaccTosiHne Mexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyrosibHasi cucteMa koopAauHaT, ocu Ox u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJIMHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3aaHHbIX (HOpMyJIaMu.
Urenue rpaduxoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk GpyHkumnm.
CpotictBa (yukmnmii. JIuaeitnas gynkmus, e€ rpaduk. ['paduk dynknum y = [x|.
['paduueckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPaBHEHU.

8 KIIACC

Yucaa 1 BBIYMCICHUA

KBagpatHblii kopeHb u3 uucia. [loHsTne 00 HppalMOHAIBHOM YHCIIE.
JlecsTnaabie IPUOTMKEHUST HPPAITMOHATBHBIX yncen. CBOMCTBa apu(hMETHICCKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPEeoOPa30BAHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCJIEHUAM. [[eiCTBUTEIbHBIC YUCIIA.

Crenens ¢ UenabpIM NoKazaTeneM U e€ cporicTBa. CTaHaapTHAs 3alKCh YUCIA.

AnreOpandeckre BhIpaKeHUSIAJIredpandyeckue BbIPaKeHUus

KBagpaTHbIil TpEXWIIEH, PA3JIOAKEHHUE KBAIPATHOTO TPEXUIIEHA HA MHOKUTEIH.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO anreOpamyueckoil apoowu.
CnoxkeHue, BbIYUTAHHUE, YMHOXEHUE, [I€JICHHWE alreOpandeckux ApoOer.
PanrionanibHbIe BRIpQXKEHUS U UX MPpeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY paBHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyiia KOpHEH KBaIpaTHOro ypaBHeHus. Teopema
Buera. Pemenne ypaBHEHHM, CBOISIIMXCS K JMHEHHBIM M KBAJPATHBIM.
[Ipocretimue ApoOHO-paIMOHATIEHBIE YPABHEHHUS.

['padmueckas wHTEpHpETAlIUS YPABHCHUN C IBYMSI TIEPEMEHHBIMA M CHCTEM
JMHEWHBIX YPAaBHEHHU C JBYMs II€peMEHHBbIMM. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandyecKuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl JIMHEMHBIX HEPABEHCTB C OJHOI IEPEMEHHOM.

OyHKIMNPYHKIMH

[Monsitue pynkuu. O61acTh ONPEaEICHNU 1 MHOXKECTBO 3HAUCHUH (PYHKIIUH.
CrniocoObI 3a1anust QyHKIMIA.

I'padux ¢ynkuuu. YUrenune cBoilcTB ¢yHKuMH 1o €€ rpaduky. IIpumepsr
rpadukoB GyHKINMA, OTPaXKAIOIIUX pPeabHbBIE MPOIECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIOPIMOHATLHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padmaeckoe
pELIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC

Yucaa 1 BBIYMCICHUSA

PannonansHbie yucia, MppalMoOHAIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHbIC APpoOU. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHbBIC YHUCIIA
KaKk OCECKOHEUYHBIE JAecATUYHBbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKJ1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPAMOM.

CpaBHEHUE JIEWCTBHUTENBHBIX YHCEN, apuU(PMETUYECKUE JIEUCTBHS C
JNEUCTBUTEIIbHBIMUA YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh MPOLIECCOB B
OKpY>KaroIlleM MUpE.

[TpubnmxEnHoe 3HAaYCHHE BEIMYUHBI, TOUHOCTh MpUOImkeHus. OKpyrieHue
yucell. [Ipuknika u oleHka pe3yabTaToB BEIUYMCICHUH.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pemienne ypaBHEeHUM, CBOISIIUXCS K TUHEUHBIM.

KBanpartnoe ypaBHeHue. PenieHne ypaBHEHHUH, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pemienus ypaBHEHUNW TPETbEN U YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PerieHue TEKCTOBBIX 3ajiay
anreOpandeckuM METOI0M.

VYpaBHeHue ¢ AByMs TIEPEMEHHBIMH M ero Tpaduk. Permenune cuctem aByx
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU. PellieHne cucteM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
MHTEPIPETALHS CUCTEMBI YPABHEHUN C JIByMs IEPEMEHHBIMU.

Pemmenne TekCTOBBIX 33724 adredpanyecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne yMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['paduyeckas uHTEpHperanusi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMs
MIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBanparnunas Qynkums, e€ rpadux u coiictBa. IlapaGona, koopauHaThl
BEPUIMHBI TapadoJIbl, 0OCb CUMMETPHUHU MapadOIbl.

Ipadukn Gyrxmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = |x|, 1 ux
CBOWCTBA.



UucnoBele  mocienoBaTENbHOCTUYMCIOBbIE  MOC/IEI0BATEJIbHOCTH H
Mporpeccuu

[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE TOCIEA0BATEILHOCTH
peKkyppeHTHOH hopMyioi u popMyJIol 1-T0 YIeHa.

Apudmernueckass U reomerpuueckas mnporpeccur. @opmylnbl n-TO 4jieHa
apuPMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkeHne 4YJIEeHOB apu(PMETUYECKON U TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M 3KCIIOHEHUMAIBHBIN POCT.
Cno>XHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbl  ydyeOHOro Kypca
«Anredpa» XapaKTepU3yrTCs:

1) naTrpuoTHYEeCKOE BOCIIMTAHME:

NPOSIBIECHUEM MHTEpeca K TMPONUIOMY U HACTOSUIEMY POCCUHCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCUMCKUX
MAaTEMATUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JTOCTIDKEHUN B IPYTUX HayKaX W MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEH IpaKJaHWHA U Peau3alliK €ro
npaB, TMPEJICTABICHUEM O MaTeMaTUYECKHX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHU, MPOIEAYp T'PakJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTHIO K 0OCYXKICHUIO dTUUECKUX TIPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHUHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAaHOBKOII Ha aKTUBHOE Yy4YacTU€ B PEIICHUUM NPAKTUUECKUX 3a]ay
MaTeMaTUYEeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
0o0pa3oBaHMsl HAa MPOTSHKEHUHM BCEH KU3HU JJIA YCHEHIHOW MpOoQecCHOHATBHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K  OMOILIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEIICHUW, PacCyX ICHUU, YMEHHUIO BUIETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
IIPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOAbI U
o011lecTBa, MOHMMAHHWEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YelIoBeUYeCKOn
JEATEeIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS IUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPEeACTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NeATEeIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1arONOTy YU :

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbsl,  BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBI PpEXUM 3aHATHUH M OTAbIXa, peryjsipHas (Qusnveckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OHIMOKY M TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMEN HAa IPUMEHEHUE MATEMATUYECKUX 3HAHUM I pELIEHUs 3a7a4 B
00J1aCTU COXPAHHOCTH OKPY’KaIOILIEH Cpeibl, INIAHUPOBAHUS TIOCTYIIKOB U OLICHKU
UX BO3MOJKHBIX MOCIIEACTBHUM AJIsl OKPY’KAIOLIEH Cpe/bl, 0OCO3HAHUEM IJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

8) ajanTanus K M3MEHAIOWUMCH YCJIOBHAM COLUMAJIbHON ¥ NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIIBHOCTb, B TOM YMCIIE
YMEHHME YUUThCA y IPYIHX JIIOJEH, NpuoOpeTaTb B COBMECTHOW JIESITENBbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIIBITA IPYTHX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
dbopMynIupoBaTh UJIEH, TOHITHS, TUTIOTE3bl 00 OOBEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTUPOBATH
OpPUHUMaeMble pPELeHUs U JAEeUCTBUA, (OPMYJIUPOBATH M OLICHUBATh PUCKH U
HOCJeACTBUSL, (HOPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue 1eicTBUA:

e BBIIBIIATH U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUH, OTHOLIEHUN MEXIy IMOHATUSAMHU, (OPMYIHUPOBATH
ONpE/AENCHUs] IOHATUM, YCTaHABIMBATH CYLIECTBEHHBIM  IPHU3HAK
KJaccu(uKanuy, OCHOBaHUA ISl OOOOIIEHWS W CpaBHEHUSA, KPUTEPHUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHHMATh, (OPMYJIUPOBATH U  IPEOOPa3OBBIBATH  CYXACHUS:
YTBEPAUTENIbHbIE W OTPULIATENIbHbIE, €IUHUYHBbIE, 4YacCTHblE M 0OIIueE,
YCIIOBHBIE;



BBISIBJSITH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeurss B (akTax, AAHHBIX, HAOMIOACHUSX M YTBEPHKICHUSX,
IpeaiaraTb KpUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEN M IPOTUBOPEUHIA;
JienaTh BBIBOABI C HCIIOJI30BAHUEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOYEHUH 110 aHAJIOT MU,
pa30upaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMbIE U OT
IIPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE JT0Ka3aTeNIbCTBA
MaTeMaTHYeCKUX (DaKToOB, BBICTpaMBaTh AapryMEHTAlLlMI0, I[PUBOAUTH
pUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Crmoco0 pemieHus y4eOHOM 3amadu (CpaBHHUBATh HECKOJIBKO
BapHAHTOB pelIeHUs, BBHIOMpaTh Haulosiee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbLCcKue 1eHCTBUSA:

UCTIOJBb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIeMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh HCKOMOE U JlaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MTO3ULUI0, MHEHHUE;

IPOBOANTH IO CaMOCTOSITENIBHO COCTABIEHHOMY IIJIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHHE MO YCTAHOBIEHUIO 0COOEHHOCTEN
MaTeMaTHYeCKOT0 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI TIO PE3YJIbTaTaM
IPOBEAEHHOIO HAONIONEHUS, UCCIIEOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUII;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKXKe BBIIBUTATH
IPENOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJJOCTaTOYHOCTh U M30BITOYHOCTh HMH(OpPMAlMM, IaHHBIX,
HEOOXOAMMBIX JJIs PELICHUS 3a]a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(GOPMAIMIO Pa3IMYHBIX BUAOB U (POPM MpeCTaBICHMUS;

BbIOMpaTh (GOpMy NPpPEACTaBICHUS HH(POpMALMM M WUIKOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMH, WHOM Trpapukod U HX
KOMOHWHAIMSIMHU;

OLICHHWBATh HAAEKHOCTh WH(MOPMALUKA TO KPUTEPUSM, MPEIIOKECHHBIM
YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (l)OpMy.HI/IPOBaTB CYXXIACHUA B COOTBECTCTBUU C YCIIOBUAMU
H OCJIsIMHU O6I].[€HI/I$I, SACHO, TOYHO, I'PAMOTHO BbIpa’KaTb CBOXO TOYKY 3PCHUS



B YCTHBIX M MTUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOMY PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYyUYCHHBIN PE3yJIbTaT;

B X0/JIe 0OCYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMHI,
npo0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJIEH, HAIICJICHHbIE HAa TIOMCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh Pa3IMdhe M CXOJCTBO MO3HIIMA, B
KOPPEKTHOU opMe hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEJICTaBISITh  PE3yJNbTaThl  pEIICHWS  3aJadd,  OKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh OpMAT BHICTYIUICHUS
¢ yu€ToM 3aja4 MPE3CHTAINHA U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYATbHON
paboThI MPU PEIICHUH YYEOHBIX MAaTeMaTHUYECKUX 3a7a4;

NPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, TUTAHUPOBATh OPraHU3aIUIo
COBMECTHOH paboThl, pacmpeneisTh BUABI pPabOT, TOTOBAPHUBATHCH,
00CyX1aTh TIPOIIECC M PE3yNbTaT PabOTHI, 00001IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX ¢opmax paboTel (oOcyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BBIMOJIHATH CBOIO YacTh paOOTHI
U KOOPAWHHPOBATH CBOM JCHCTBUSA C JPYTUMH 4YJCHAMH KOMAaHJFHI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJAThH IUIaH, aJifCOPUTM pEelIeHUs 3aiauu (MU ero
9acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YYETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEJJICKT.

BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJISA IPOIIECCa U pe3yibTaTa
peleHuss MaTeMaTHYeCcKoil 3a1a4u;

PEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PEIICHNH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa AESITEIbHOCTH OCTABICHHON LEIH U
YCIIOBUSIM, OOBSICHATh HMPUYUHBI JOCTUKEHUS] WM HEAOCTH)KCHUS LIEJH,
HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 7 KJjacce OOyYArOIIMICS TOIYYHT CICTYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

BbInoniHATh, coveTass YCTHbIE M NHCbMEHHBbIE MNPUEMBI, apu(PMETHUECKHE
JEUCTBUSA C PAllMOHATIbHBIMU YHCIIAMHU.

HaxonuTs 3HaYeHHs] YMCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIC
crocoO0bl U MPUEMBI BBIUUCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHHM, COJAEpKaIIMX
OOBIKHOBEHHBIE U JAECATUYHbBIC IPOOH.

[TepexoauTh OT ofHON (HOPMBI 3aMMCH 4YUCEN K Apyroi (mpeoOpa3oBbIBaTh
JECSTHYHYIO TPOOh B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATHYHYIO, B YaCTHOCTH
B O€CKOHECYHYIO JCCATUYHYIO IPOOK).

CpaBHUBATh U yIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrJsTh yncia.

BbINONHATH NPUKUIKY U OLEHKY pe3yJibTaTa BbIYMCICHUN, OLEHKY 3HAUECHUI
YHUCJIOBBIX BBIPAXEHUU. BBINOIHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
IIOKAa3aTeIIMH.

[IpuMEeHATh TPU3HAKU JETUMOCTH, PA3JI0KEHNE HA MHOKUTENN HATYpPalbHbIX
YHCEll.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auyM, CBSI3aHHBIE C OTHOIIEHUEM
BEJIUYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPHPETUPOBATH
pe3yibTaThl peIleHus 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AJreOpanveckne BbIpaKeHHU s

Hcnonp30BaTh aJIre0OpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTD €€
B IIPOLIECCE OCBOCHMSI Y4eOHOT0 MaTepuania.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPDAXKEHUN IpPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoinonHsTh peodpa3oBaHus EJI0I0 BEIPAXKEHHS] B MHOTOUJIEH TPUBEACHUEM
N0JTOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCylIeCTBIIATh Pa3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOILBIO
BBIHECEHUS 32 CKOOKHM O0OIIEro MHOKHUTENS, TPYNIIUPOBKH CIaraeMbiX, IPUMEHEHUS
bopMyIT COKpaEHHOTO YMHOKEHUS.

[TpumenaTs npeoOpa3oBaHKsi MHOTOUYWIEHOB JUIsl PELICHHs pa3IMYHbIX 3a7a4
U3 MaTEMATHUKHU, CMEKHBIX TIPEAMETOB, U3 PEaJbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEIsAMM UL
peoOpa3oBaHUs BRIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA



Pemars nMHENHBIE ypaBHEHHs C OJHOM INEPEMEHHOM, NMPHUMEHSs NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, ABiseTcs
JIM YHACII0O KOPHEM YPAaBHEHHUS.

[TpumensTh rpaduyecKkre METO bl IPHU PEIICHUU JIMHEUHBIX YPABHEHUM U UX
CUCTEM.

[TonOupaTe mnpuMepbl MNap 4YUCEN, SBIAIOMIMXCA PEIICHHEM JUHEHHOTO
YPaBHEHMS C ABYyMs IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON INIOCKOCTH IrpaUK JIMHEHHOTO YPaBHEHUS C IBYMS
NEePEMEHHBIMMU, MOb3YSACh TPaPUKOM, MPUBOJUTH TPUMEPDI PEILICHUS YPaBHEHUS.

Pemars cucremsbl AByX TMHENHBIX YPABHEHHUU C IBYMsI IIEPEMEHHBIMH, B TOM
Yucie rpapuvIecKu.

CocTaBisaTe M pelaTh JMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH 110 YCIOBHUIO 3aa41, UHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM
3a/1a4M IIOJIy4YEHHBIN pe3yJIbTaT.

DOyHKUUHA

N300paxkaTh Ha KOOPJAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3AIIMCHIBATH YACIOBBIE IPOMEKYTKHU Ha
anreOpandecKkoM sI3bIKE.

OTrMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpJAMHATAM,
CTpOUTH rpaduku TUHEHHBIX QyHKIMH. CTpouTtsh rpaduk QyHKINH y = [X|.

OnucbiBaTh C NOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCTD,
POU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHHe QyHKIMU IO 3HAUECHHIO €€ apryMeHTa.

[Tonnmats rpaduyeckuid cmocod MPEACTABICHHS W aHalIW3a WH(OpMaIuy,
U3BJIEKaTh U MHTEPIPETUPOBATH HH(POPMALIHIO U3 TPaPUKOB PeasIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

Hcrnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YyHUCeJN JUIsl CPABHEHMS], OKPYTJICHUS U BbIYUCIEHUMN, N300paXkaTh AEHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHATs TOHATHE apU(PMETHUYECKOrO KBAJAPaTHOTO KOPHs, HaXOAWUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJISITOP, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKEHUMN, COJAEPXKALIUX KBAaJpAaTHbIE KOPHHU, HUCIOJb3Ys
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anmucu OONBIIMX W MaNbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeii u creneHeit yucia 10.



AuredpanvecKkue BbIPaKeHUsI

[IpuMeHAT, MOHSATHE CTENEHW C LEIbIM [O0KAa3aTelIeM, BBIINOJHSATH
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAILUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINOTHATH TOXKIECTBEHHBIC MPEOOpa30BaHUs PallMOHATBHBIX BRIPAKEHUMN Ha
OCHOBE TMIPaBWJI JEHCTBUIN HAJl MHOTOUJIEHAMHU U aJIreOpandecKUMM APOOSIMH.

PackiianpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOXKUTEIIH.

[TpumenHsTh MpeoOpa3oBaHMs BEIPAKESHUN JIs1 PEIICHUST PA3TUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHenHbIE, KBaJpaTHbIE YPABHEHUS W PallMOHAJIbHBIC YPaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUU C IByMs IEPEMECHHBIMU.

[IpoBOANUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpadUuuecKux MpeicTaBleHnu (yCTaHaBIMBAaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypaBHEHUW PEUICHMS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crmoBecHOW (GOPMYIUPOBKU 3a1adu K e€ anreOpandeckoi
MOJENN C TIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUU,
MHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4H MOJTYUYEHHBIA PE3yJIbTAaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CDABHEHUSI, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)UuecKyo
WJUTIOCTPALI0 MHOKECTBA PEIIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[loHuMaTh ¥ KCMOJB30BaTh (PYHKIMOHAJIbHBIC MOHITUS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYCHUS), OMPEICIATh 3HAUCHHE (DYHKIIMH IO 3HAYCHHIO
apryMeHTa, ONpeIeNaTh CBOMCTBA (PYHKIUU 10 €€ rpaduKy.

Crtpoutb rpaduku djeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y = x|, y = VX, OlHiCHIBATb CBOICTBA YHCIOBOI (GYHKIHU
no e€ rpaduxy.

K xoHmy oOyuenus B 9 Kkjacce OOyYarOMIMICS TONYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHUMBATH U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPALMOHAIbHBIE YHCIIA.

Boinonusate apudMeTudeckue 1eiCTBUS C palliOHATILHBIMU YUCJIaMU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJHITH BBIYMCIEHUS C UPPALMOHATBHBIMU
YUCIIAMHU.

HaxonuTp 3HaueHUs CTETIEHEN € NEIbIMU IT0KA3aTeNIIMHU U KOPHEN, BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh JEUCTBUTEIbHBIC YHMCIA, BBINOJHATH MPUKUJKY pe3yJibTaTa
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMN.



YpaBHeHUS U HEPABEHCTBA

PemaTp nuHeliHbIe U KBapaTHbIE yPAaBHEHUS, YPABHEHU S, CBOISIIIIUECS K HUM,
npocrenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucrtembl ABYX JIMHEHHBIX YPABHEHUU C JABYMsI MEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemates TekcTOBBIE 3amaun  anreOpandecKMM CIOCOOOM C  MTOMOIIBIO
COCTAaBJICHUS YPABHEHUS WIIM CUCTEMBI JIByX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'papuUECKUX MpeACTaBICHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA ypPaBHEHUW PEUICHHS, €CIU UMEET, TO CKOJIbKO, U
npoyee).

Pemate nuHeliHbIE HEPABEHCTBAa, KBAJpPAaTHHIE HEPABEHCTBA, M300pa’kaTh
pelIeHNE HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOULIBIO
CHMBOJIOB.

Pemate cHCTEMBI  JMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONINE KBAJPaTHOE HEPABEHCTBO, W300pa)kaTh PEIICHUE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOM NPSMOM, 3alMChIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonib30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DOyHKIUU

PacmosnaBate (yHKIMM u3ydeHHBIX BHIOB. [loKa3pBaTh CXEeMaTHYECKU

pacmojoXKeHne Ha KOOPAMHATHOM MIIOCKOCTH rpadKoB PYHKIMA BUaa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx +c, y=x3, y=Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHHUI
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutb U M300pakaTb CXeMaTHUYECKU IpapUKU KBAJAPATUUYHBIX (DYHKIIH,
OTUCHIBATh CBOMCTBA KBAJpaTUYHBIX (PYHKIMM MO UX TpaduKkam.

Pacmo3naBaths kBagpatuuHyto QyHKIUIO M0 (Gopmyiie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKIHUHA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

YucoBblie M0OCJI€10BATEILHOCTH M MPOTPeCcCHH

Pacno3naBath apudmeTnuecKkyro 1 reOMEeTPUIYECKYIO MPOTPECCUU MPU PAZHBIX
cnoco0ax 3aaHusl.

BrIONMHATE,  BBIYMCIECHHS C  WCHOJB30BaHWEM (OpMysT n-ro djieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiI€HBbl IMOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMUHATHON
IIJIOCKOCTH.

Pemats 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU TOCJIE€IOBATEIBHOCTSIMU, B TOM
YHUCIIE 3a/1a4¥ U3 PEAIbHOM JKU3HU (C MCIIOIB30BAHUEM KaIbKYJISATOPA, IU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHMe pa3/ie/ioB U TeM
Ne ni/mn
NMPOrpamMMbl

Yucna v BeauciieHnd. ParimoHanbHbIe

qrcia
2 AnrebpanuecKue BhIpaXKEHUS

3 VYpaBHEHMS U HEpaBEHCTBA

4 Koopaunats! u rpapuku. @ynkunu
5 [ToBTOpeHue n 00obIICHNE

OBIIEE KOJIMYECTBO YACOB 10
[NPOT'PAMME

KoaunuecTBo yacoB

Bcero

25

27

20

24

102

KonTpoabHbie
padoThI

IIpakTu4yeckue
padoTbI

JIEeKTPOHHbIE
(uu¢possbIe)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmorekxa [JOK
https://m.edsoo.ru/7f415b90

bubmmoreka [JOK
https://m.edsoo.ru/7f415b90

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f415b90

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f415b90




8 KVIACC

Ne i/

10

HaumeHoBaHMe pa3/ie/ioB U TeM
NporpamMmbl

Yucna u Berurcienus. KBagpatHele KOpHU

Yucna u BerunrcieHus. CTeneHs ¢ O CIbIM
IIOKa3aTcJIEM

AnreOpanyecKkue BbIpaXKEeHHUs.
KBagpartublii TpéxuneH

AnreGpanueckue BbIpaKeHUSI.
Anrebpanueckas 1poob

VYpaBHeHus u HepaBeHcTBa. KBagpaTHble
ypaBHEHUs

VYpaBHeHus u HepaBeHCTBA. CUCTEMBI
YpPaBHEHUU

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
@yHkuuu. OCHOBHBIE OHATHUSA
Oyukuyu. YnuciaoBbie PyHKIUH

[ToBTOpeHnue n 0600IIeHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

15

13

12

102

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

Bbubnuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8




9 KVIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHMe pa3ie/ioB M TeM
NporpamMmMbl

Yucna u BeIuMCIeHUs. J|eCTBUTEIbHEIC
qycia

VYpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C
OJHOI EPEMEHHOM

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa
OyHKIU

YucaoBbIC IIOCIEA0OBATEILHOCTH

[ToBTOpenue, 0600IIeHNEe, CUCTEMATHU3AIIHS

3HAHUHI

KoaunuyecTBO 4acoB

Bcero

14

14

16

16

15

18

102

KonTposabHbie
padoThI

IIpakTHyeckue
padoThl

JIEKTPOHHBIE
(uu¢possbIe)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08

Bbubnuoreka [JOK
https://m.edsoo.ru/7f419d08

Bbubnuoreka [JOK
https://m.edsoo.ru/7f419d08

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f419d08







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
o/ Tema ypoka
1 [TonsATHE panoHAIEHOTO YHCTIa
) Apudmernueckue I1eUCTBUS C
paloOHaIbHBIMU YHCIIAMU
3 Apudmernaeckue neicTBHs C
panroHaTFHBIMU YUCIIAMHU
4 ApudmeTnueckne IeHCTBUS C
parMoHaTbHBIMU YU CIIAMU
5 Apudmernueckue I1eUCTBUS C
paloOHaIbHBIMU YHCIIAMU
6 Apudmernueckue 1eicTBUA C
panroHaTFHBIMU YUCIIAMHU
. CpaBHeHue, ynopsiJouuBaHue
parroHATbHBIX YUCEI
2 CpaBHeHue, ynopsiJouuBaHue
paloOHaIbHBIX YUCEI
9 CpaBHeHue, ynopsIoYuBaHe
paMoOHATBFHBIX YHCET
10 CreneHb ¢ HATypaTbHBIM
MoKa3aTeieM
1 CreneHs ¢ HATypaTbHBIM

I10Ka3aTcjIcM

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoTbI

JlaTa
H3ydeHust

JIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382




12

13

14

15

16

17

18

19

20

21

22

23

CreneHb ¢ HATypaJTbHBIM
MoKazaresieM

CreneHs ¢ HaTypaJIbHBIM
MOKa3aTenem

CreneHs ¢ HaTypaJIbHbBIM
II0Ka3aTCJIEM

Perrennie ocHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3 PeaTbHOU
MIPAKTUKU

Pemrenie ocHOBHBIX 3a7a4 Ha
JpoOU, IPOLIEHTHI U3 peaIbHOMN
MPaKTUKHU

Perienne 0CHOBHBIX 3a7a4 Ha
IpoOu, IPOLEHTHI U3 peabHON
MIPAKTUKU

Pemenue oCHOBHBIX 3a/1a4 HA

IpoOu, MPOLEHTHI U3 peabHON
MIPAKTUKH

[Ipu3Haky aenUMOCTH, Pa3IoKEHUS
Ha MHOXUTENH HATYPAIbHBIX YHCEIl
[Ipu3Haku 1eTMMOCTH, Pa3JIOKEHHUS
Ha MHOXUTEJIM HATYPATbHBIX YHCEI
Peanbuebie 3aBucumoctu. [lpsamas u
oOpaTHast MPOMOPIUOHATBHOCTH
Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPONOPLHUOHAIBHOCTH
Peanbublie 3aBucumocti. [Ipsamas u
oOpaTHasi IPOMOPIIMOHATIBHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154¢

bubmmoreka [JOK
https://m.edsoo.ru/7f4218be




24

25

26

27
28

29

30

31

32

33

34

35

36

Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPONOPLHUOHAIBHOCTH

KonrtponsHas pabota o teme
"PaunonanbHblie yncna"

bykBeHHBIE BBIpaKEHUS

DopMyIsl

DopmyIibl

[Tepemennsie. Jlonmyctumele
3HAUYECHHS EPEMEHHBIX

[IpeobpazoBanmre OyKBEHHBIX
BBIPKEHUH, PACKPBITHE CKOOOK U
MIPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX

[IpeobpazoBanmre OyKBEHHBIX
BBIpA)KCHUH, PACKPHITHE CKOOOK 1
MIPHUBEICHUE TIOJJOOHBIX CIaraeMbIX

[IpeobpazoBanre OYKBEHHBIX
BBIPAYKEHUH, paCKpbITHE CKOOOK 1
MIpUBEICHNE OTOOHBIX CIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
BBIpA)XEHUH, pacKphITHE CKOOOK U
MIPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX
CBoiicTBa CTETIEHH C HATYPaJIbHBIM
MoKa3aTeieM

CBoiicTBa CTETIEHU C HATYPAIHHBIM
MoKazaresiem

CBoiicTBa CTENIEHH C HATYPAJIbHBIM
roKaszaresem

bubmuoreka [JOK
https://m.edsoo.ru/7f41feec

bu6mmorexa [JOK
https://m.edsoo.ru/7f41fafa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£fd70

bu6mmorexa [JOK
https://m.edsoo.ru/7f421382

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

bubmmoreka [JOK
https://m.edsoo.ru/7f4218be




37

38

39

40

41

42

43

44

45

46

47

48

49

50

MuorouieHsl

Muoro4ieHsl

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOXCHUC
MHOI'O4JICHOB

Cnosxenue, BBIYMTaHUE, YMHOXKEHHE
MHOTO4JICHOB

Crnosxenue, BBIYMTaHUE, YMHOKEHHE
MHOI'OYJIEHOB

Cnosxenue, BBIYMTAaHUE, YMHOXKCHHE
MHOT'O4JICHOB

@opMyIIbl COKpAIEHHOTO
YMHOXKEHUS

@opMyIIbl COKpALIEHHOTO
YMHOXKEHUS

DopmyJIbl COKPAILIEHHOTO
YMHOXEHUS

DopMyIIbl COKPAIEHHOTO
YMHOXEHUS

@opMyIIbl COKpALIEHHOTO
YMHOXKEHUS

Pa3noxeHne MHOrO4JIEHOB Ha
MHOXKUTEIIN

Pa3noxeHne MHOroO4IeHOB Ha
MHO>KHTEIN

PaznoxeHne MHOTrO4IEHOB Ha
MHOXXUTEIN

bu6mmoreka [JOK
https://m.edsoo.ru/7f42276¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f422930

bu6mmorekxa [JOK
https://m.edsoo.ru/7f422af2

bubmuoreka [JOK
https://m.edsoo.ru/7f422cc8

bubmuoreka [JOK
https://m.edsoo.ru/7f422fca

bu6mmoreka [IOK
https://m.edsoo.ru/7f423182

bubmuoreka [JOK
https://m.edsoo.ru/7f42432a

bubmuoreka [JOK
https://m.edsoo.ru/7f42464a

bu6mmorexa [JOK
https://m.edsoo.ru/7f424¢12

bubmuoreka [JOK
https://m.edsoo.ru/7f4241d2

bubmuoreka [JOK
https://m.edsoo.ru/7f4251d0

bu6mmorexa [IOK
https://m.edsoo.ru/7f423312

bubmuoreka [JOK
https://m.edsoo.ru/7f4237fe

bubmmoreka [JOK
https://m.edsoo.ru/7f4239de




51

52

53

54

55

56

57

58

59

60

61

62

Pa3noxxeHne MHOro4seHoB Ha
MHOKHATEN

KonrtponsHas pabota o teme
"AnreGpanueckre BbIpaxeHHs "

YpaBHeHue, npaBuiIa
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWJILHOCTb YPaBHEHUI

JIuHeitHOE ypaBHEHHE C OJJHON
IIEPEMEHHOM, PEIIECHUE JTMHEUHBIX
ypaBHEHUU

JIuHeitHOE ypaBHEHUE C OJHOMN
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUH

JIuneliHOE ypaBHEHHE C OAHOU
MEPEMEHHOM, PEIIEHUE JTUHEUHBIX
ypaBHEHUH

Pemrenue 3amau ¢ nomMoIpto
YpaBHEHUU

Pemrenue 3agay ¢ moMoONIbIO
ypaBHEHUH

Pemenue 3aga4 ¢ nomMoIpro
ypaBHEHUH

Pewrenue 3amau ¢ nomMoIpto
YpaBHEHUU

JIuHeitHOE ypaBHEHUE C TBYMS
TIEpEMEHHBIMU U €T0 Tpaduk

JIuneliHOE ypaBHEHHE C IBYyMs
MEpEMEHHBIMH U €T0 rpaduk

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f420482

bu6mmorekxa [IOK
https://m.edsoo.ru/7f42064¢e

bu6mmorexa [IOK
https://m.edsoo.ru/7f420806

bubmuoreka [JOK
https://m.edsoo.ru/7f4209a0

bu6mmoreka [JOK
https://m.edsoo.ru/7f420e6e

bu6mmorexa [IOK
https://m.edsoo.ru/7f427¢32

bubmmoreka [JOK
https://m.edsoo.ru/7f427e8a




63

64

65

66

67

68

69

70
71

72

73

74

75

76

77

CucreMa IByX JUHEUHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

Cucrema AByX JINHEHHBIX
yYpaBHEHHIA C IByMsI IEPEeMEHHBIMHU

Cuctema AByX JMHEHHBIX
YPaBHEHMH C IByMsl IEpEMEHHBIMU

CucreMa IByX JUHEUHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

Pewrenne cucreM ypaBHeHU

Pemenue cucrem ypaBHEeHHI

Pemenue cucrem ypaBHeHH

Pemenue cucrem ypaBHEeHHI
Pewrenue cucreM ypaBHeHU!

KontponbHas padoTa o teme
"JIunelinble ypaBHeHUS"

Koopaunara Touku Ha npsiMoit

YucaoBble IPOMEKYTKH

YucnoBbie TPOMEKYTKH
PaccrosiHre Mex 1y 1ByMs TOYKaMHU
KOOPJAMHATHOU MPSMOK
Paccrostnne Mexay AByMs TOUKaMH
KOOPAMHATHOW MPSIMOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f42836¢

bubmuoreka [JOK
https://m.edsoo.ru/7f4284de

bu6mmorexa [IOK
https://m.edsoo.ru/7f42865a
bu6mmorexa [IOK
https://m.edsoo.ru/7f4287d6

bu6mmorexa [IOK
https://m.edsoo.ru/71f421044
bu6mmorexa [IOK
https://m.edsoo.ru/7f41de76
bu6mmorexa [IOK
https://m.edsoo.ru/7f41dff2




78

79

80

81

82

83

84

85

86

87

88

89

90

91

[IpsimoyronbsHas cucrtema
KOOpJUHAT Ha IUIOCKOCTH

IIpssMmoyronbpHas cucrema
KOOPAMHAT HA IJIOCKOCTH

[Tpumeps! rpadguKoB, 3aJaHHBIX
dbopmynamu

[Ipumeps! rpaguKoB, 3aJaHHBIX
hopmynamu

[Tpumeps! rpaguKoB, 3aJaHHBIX
bopmynamu

Urenue rpauKoB pearbHbIX
3aBUCUMOCTEN

Urenue rpadukoB peaibHBIX
3aBUCUMOCTEN

[onarne GpyHKINU
I'padux pynkumn

CoiicTBa GyHKIMH
CoiicTBa GyHKIHNA
Jluneiinas QpyHKIUSA

Jluneiinas QyHKIUs

[TocTpoenue rpaduka TuHEHHON
byHKIIIH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41el6e

bubmmoreka [JOK
https://m.edsoo.ru/7f41e42a

bu6mmoreka [IOK
https://m.edsoo.ru/7f41e8a8

bu6mmorexa [IOK
https://m.edsoo.ru/7f41ed80

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ea24

bubmuoreka [JOK
https://m.edsoo.ru/7f41ef06

bubmuoreka [JOK
https://m.edsoo.ru/7f41{078

bubmuoreka [JOK
https://m.edsoo.ru/7f41f1fe

bubmuoreka [JOK
https://m.edsoo.ru/7f427282

bu6mmorexa [IOK
https://m.edsoo.ru/7f427412

bubmuoreka [JOK
https://m.edsoo.ru/7f426d1e




92

93
94

95

96

97

98

99

100

101

[TocTpoenue rpaduka TuHEHHON
byHKIIIN

I'paduk pynkumm y =[x|

I'paduk pyskmm y =[x|
KonTponbhas padbora no teme
"Koopaunats! u rpaduky.
Oynknun" / Beepoccuiickas
MpoBepoyHas padbora

Htorosast KOHTpOJIbHAs paboTa /
Bcepoccniickas npoBepodHas
paborta

[ToBTOpEHNE OCHOBHBIX OHATUU U
METOZOB Kypca 7 Kiacca,
00001IeHne 3HAHUHA

[ToBTOpEHNE OCHOBHBIX OHATUUN U
METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca,
000011IeHE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 7 Kiacca,
000011IeHE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOZOB Kypca 7 Kjacca,
0000111eHIe 3HaHUH

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41f50a

bubmuoreka [JOK
https://m.edsoo.ru/7f429c6¢

bu6mmorexa [JOK
https://m.edsoo.ru/7f429132

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a0e0

bubmuoreka [JOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX MOHATUUN U
102 METOJIOB Kypca 7 Kiacca, 1
0000111eH1E 3HAHUHA

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a900

102 5 0



8 KVIACC

Ne
/o

10

11

Tema ypoka

KBanpaTHblii KOpeHb U3 YHnCIlIa

[TonsaTue 06 nppanroHaIEHOM
qucne

JlecsTruunble MPUOTUKEHUS
UPPAILMOHATIBHBIX YHCEN

JlecsaTuuHble MPUOTMKEHUS
VPPALMOHAIIBHBIX YUCEN

JlelicTBUTEIIbHBIEC YHCIIA

CpaBHEHME NEHCTBUTEIBHBIX
YHCell

CpaBHeHHE 1EUCTBUTENBHBIX
qucen

ApudmeTndeckuii KBaapaTHBINA
KOpEHb

VYpaBHeHue BUaa X* = a
CgoiicTBa apudMeTHIecKux
KBaJPaTHBIX KOPHEH

CBoiicTBa apr(pMETHIECKUX
KBaJ[paTHBIX KOPHEH

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3y4eHust

JIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f42d452

bubmuoreka [JOK
https://m.edsoo.ru/7f42eaaa

bubmuoreka [JOK
https://m.edsoo.ru/71f42d862

bu6mmorexa [IOK
https://m.edsoo.ru/7f42d862




12

13

14

15

16

17

18

19

20

21

[IpeoOpa3zoBaHue YUCTOBBIX
BBIPAXKEHUI, COJIEPIKALIUX
KBaJIpaTHBIE KOPHU
[TpeobpazoBaHue YHCIOBBIX
BBIPAXKEHHUI, COJIEPIKAIINX
KBaJIpaTHBIE KOPHHU
[IpeoOpazoBaHme YUCIOBBIX
BBIPAXKEHUI, COJIEPIKAILUX
KBaJpaTHBIE KOPHHU
[IpeoGpazoBaHme YUCIOBBIX
BBIpXXEHH, COIepPIKaIUX
KBaJpaTHbIE KOPHU

CrenieHs ¢ OCJIBIM ITOKAa3aTCICM

CrangapTHas 3aluch Yucia.
Pa3zMepbl 00bEKTOB OKPYKAFOIIETO
Mupa (0T AIMEMEHTAPHBIX YACTHIL JI0
KOCMHUYECKUX 00BEKTOB),
JUTATEIILHOCTH TPOLIECCOB B
OKpY’KalolleM MUpe

CBoiicTBa CTENIEHH C IEIIBIM
IoKa3aTelIieM
CBoiicTBa CTEIEHH C LIETBIM
MoKa3zaTejieM
CBoiicTBa CTENEHH C I1EJIBIM

IIOKa3aTcjieM

CBolicTBa CTEIICHU C OCJIbIM
IIOKa3aTcjieM

bu6mmorexa [IOK
https://m.edsoo.ru/7f42dd26

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42ded4

bubmmoreka [JOK
https://m.edsoo.ru/7f42e0be

bu6mmorexa [IOK
https://m.edsoo.ru/7142e262

bu6mmorexa [JOK
https://m.edsoo.ru/7f4354a4

bubmuoreka [JOK
https://m.edsoo.ru/7f436098

bu6mmorexa [JOK
https://m.edsoo.ru/7f435648

bu6mmorexa [IOK
https://m.edsoo.ru/7f435648

bubmmoreka [JOK
https://m.edsoo.ru/7f435648

bu6mmoreka [JOK
https://m.edsoo.ru/7f43599a
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32

33
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CBoiicTBa CTENEHHU C LIETBIM
MOKa3aTejieM

KBanpaThslii TpéxuneH
KBanpaTHbiii TpEXUIIEH

Pa3znosxeHnne kBagpaTHOro
TpEXUIIEHA HA MHOXKHUTEIN

Pa3znoxenue kBagpaTHOTrO
TPEXWICHA HA MHOKUTEIIN

KoHnTponbHas paboTa mo TemMam
"KBanparusie kopHu. CTeneHu.

KBanparnsiii Tpexusnen"
Anrebpanueckast 1poOb

JomycTruMble 3HaYEHUS
MEPEMEHHBIX, BXOSAIINX B
anreOpanvyecKre BRIPKCHUS

JonmycTrumMble 3HaYEHUS
MIEPEMEHHBIX, BXOSIINX B
anreOpanvecKre BEIPKCHUS

OcHOBHOE CBOICTBO
anreOpanyeckoi 1podu

Coxpamienue apobeit
Coxpamienue apobeit

Cokpaiienue apooeit

bu6mmorexa [IOK
https://m.edsoo.ru/7f435ed6

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42£d38

bu6mmoreka [IOK
https://m.edsoo.ru/7f42{d38

bu6mmorexa [IOK
https://m.edsoo.ru/7f42ec80

bu6mmorexa [IOK
https://m.edsoo.ru/7f430382

bubmmoreka [JOK
https://m.edsoo.ru/7f4308e6

bu6mmoreka [JOK
https://m.edsoo.ru/7f430a8a

bubmuoreka [JOK
https://m.edsoo.ru/7430f44

Bbubnuoreka [JOK
https://m.edsoo.ru/7f430f44
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Crnoxenune, BRIIYUTAHNUE,
YMHOKCHHE U JICTICHUE
anredpandeckux apooeit

CnoxeHue, BEIYNTAHUE,
YMHOKEHUE U JICTICHHUE
anreOpanvecKkux apooei

CrnoxxeHue, BEIYUTAHUE,
YMHOKEHUE U JICTICHHUE
anredpandyeckux apooeit

CrnoxxeHue, BBIYUTAHUE,
YMHOKCHHE U JICJICHUE
anreOpanyeckux Apooeit

[IpeoOpazoBanHme BBIpaKEHUH,
coJiepKaImx areopandecKue
Ipoou

[IpeobpazoBanue BbIpaKEHUIH,
coJiepKaIux aareopandeckue
Ipodu

[IpeoOpa3oBanme BEIpAKEHUH,
coJIeprKaluX anredpanyeckue
npobu

KonTtpomnbsHas padbota 1o teme
" Anrebpanyeckast 1poos"

KBanpatHoe ypaBHEeHHE

Henonnoe kBagpaTHOE ypaBHEHUE

bu6moreka [IOK
https://m.edsoo.ru/7f43128c¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4315¢c0

bubmmoreka [JOK
https://m.edsoo.ru/7f4318¢c2

bu6mmoreka [IOK
https://m.edsoo.ru/7f431a20

bu6mmorexa [IOK
https://m.edsoo.ru/7f43259¢

Bbubnuoreka [JOK
https://m.edsoo.ru/7f432736

Bbu6nmmoreka [JOK
https://m.edsoo.ru/7f432736

bu6mmorexa [JOK
https://m.edsoo.ru/7f431d36

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

bubmmoreka [JOK
https://m.edsoo.ru/7f42eecla
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Henonnoe KBaApPAaTHOC YpPaBHCHUC

dopmyia KOpHEN KBAJIPATHOTO
ypaBHEHUS

dopMyia KOpHEW KBaIPaTHOTO
ypaBHEHUs

dopMya KOpHEW KBaIPaTHOIO
ypaBHEHUs

Teopema Buera

Teopema Buera

Pemenue ypaBHeHUM, CBOIAIIMXCS
K KBaJpaTHbIM

Peuienue ypaBHEeHH, CBOIAINXCSA
K KBaIpaTHbIM

[Ipocreiimme agpoOHO-
paloHaIbHBIC YPaBHEHUS
[Ipocreiimue npo6HO-
palroOHAIbHBIE YpaBHEHUS
Penrenne TeKCTOBBIX 3a/1a4 C
MTOMOUIBIO KBaAPATHBIX YPABHEHUI
Pemenne TeKCTOBBIX 337124 C
MOMOIIIBIO KBAJIPATHBIX YpaBHEHUH
KonTponbHas paborta o teme
"KBanpaTHble ypaBHeHuUs"

JIuHeitHOe ypaBHEHUE C IBYMS
NepeMEHHBIMH, €T0 TpaduK,

bu6mmoreka [JOK
https://m.edsoo.ru/7f42eela

bu6mmorexa [IOK
https://m.edsoo.ru/7f421158

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42{316

bubmuoreka [JOK
https://m.edsoo.ru/7f42{5a4

bu6mmoreka [JOK
https://m.edsoo.ru/7142fef0

bubmuoreka [JOK
https://m.edsoo.ru/7f430076

bu6mmorexa [JOK
https://m.edsoo.ru/7f43c542

bu6mmorexa [IOK
https://m.edsoo.ru/7f43¢3d0

bubmuoreka [JOK
https://m.edsoo.ru/7f4328c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f432bbe

bu6mmorexa [IOK
https://m.edsoo.ru/7f42{75¢

bubmmoreka [JOK
https://m.edsoo.ru/7f42{8f6

bu6mmorexa [JOK
https://m.edsoo.ru/74301{2
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IPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIaX

JIuneliHoe ypaBHEHUE C IByMs
NEPEMEHHBIMHU, €ro IpaduK,
IPUMEpHI PEILICHUs] YPaBHEHUH B
LEJIBIX YUCIIaX

JIuneliHoe ypaBHEHUE C IByMs
NepEeMEHHBIMH, €T0 rpaduk,
IPUMEpHI PEILICHUs] YPAaBHEHUH B
LEJIbIX YUCIIax

Pemenue cucrem AByX JIMHENHBIX
YPaBHEHUU C JABYMsI IEPEMEHHBIMU

Pemienune cuctem AByX JTMHEMHBIX
YpaBHEHUI C ABYMS MIEPEMEHHBIMU

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUN C ABYMS IEPEMEHHBIMHU

[TpumMeps! pelieHns cucTemM
HEJIMHENHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

[IpumMepsl perieHust cucTeM
HEJIMHEVHBIX YPAaBHEHUH C JBYMsI
NIEPEMEHHBIMU

['padpuaeckas naTEpIpETALIHS
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YPABHEHUM C
IBYMSI TIEpEMEHHBIMU

I'paduueckas unTepnperanus
YPaBHEHMUSI € IByMsI IEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6
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80

Y CUCTEM JIMHEHHBIX YPABHEHUM C
JBYMsI IEpEMEHHBIMU

Pewienne TeKCTOBBIX 3aJa4 C
IIOMOILBIO CUCTEM YPaBHEHUI
Pemenne TekCTOBBIX 3a1a4 ¢
IIOMOUIbIO CUCTEM YPaBHEHUM
Penrenne TeKCTOBBIX 3a/1a4 C
MOMOIUIBIO CUCTEM YPaBHEHUM
UYucnoBble HEPABEHCTBA U UX
CBOMCTBA

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHcTBO ¢ 0HOM NTEpEMEHHON
JIuneliHbIe HEPABEHCTBA C OXHOM
[IEPEMEHHOMN U UX PEILLICHUE
JIvHeiHbIe HEpaBEHCTBA C OJHOM
NIEPEMEHHOM U UX pEIICHHE
JInneliHbIe HEPABEHCTBA C OTHOM
IIEPEMEHHOMN U UX PEIICHHE
CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PEILCHUE
CucreMbl TUHEUHBIX HEPABEHCTB C
OJHOM MEPEMEHHOU U UX PELICHUE
CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PEIICHHE

N3o0pakenue perieHus
JIMHEHHOT'O HEPaBEHCTBA U UX
CHUCTEM Ha YUCJIOBOU IIPSAMOMN

bubmmoreka [JOK
https://m.edsoo.ru/7f42¢c692

bu6mmorexa [IOK
https://m.edsoo.ru/7f42¢840

bu6mmorexa [JOK
https://m.edsoo.ru/7f42cb88

bu6mmorexa [IOK
https://m.edsoo.ru/7f42cd2¢c

bubmmoreka [JOK
https://m.edsoo.ru/7f42c9e4
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N3o00pakeHue penieHus
JIMHEWHOTO HEPABEHCTBA U UX
CHCTEM Ha YUCJIOBOM IIPSAMOU

KonTponbHas padoTa mo Temam
"HepasenctBa. CucteMbl
ypaBHeHUI"

[onstue pynkunn

OO6nacTb ornpeneneHus u
MHO)KECTBO 3HAYCHUH (PyHKIIMN

CrnocoOsI 3a1anus GyHKIUH
I'padux pynkumu
CBoiicTBa (QyHKIIMH, UX
oToOpaxkeHune Ha rpaduke

Urenne u mocTpoeHue rpadukoB
byHKIMA
[Tpumeps! rpadukoB GyHKIHH,

OTpaXXaromuXx pCaJIbHBIC MPOUCCChI

@DyHKIUH, ONHUCHIBAIOLIUE MTPSIMYIO

¥ 00paTHYI0 IPONOPIIMOHATIFHBIC
3aBHCUMOCTH, UX Irpaduku

['unepOoma

['unepOoa

I'paduk pyskmmm y = x>

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c9¢4

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f433¢c12

bubmmoreka [JOK
https://m.edsoo.ru/7f433d84

bubmuoreka [JOK
https://m.edsoo.ru/7f434bbc

bu6mmorexa [IOK
https://m.edsoo.ru/7f4343e2
bu6mmorexa [IOK
https://m.edsoo.ru/7f434572
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OyHrkMu y =x%, y =x3, y =YX,y =
[x|; Tpaduueckoe pemieHme
YPAaBHEHUU U CUCTEM yPABHEHUI

[ToBTOpEHNE OCHOBHBIX MOHATHIA U
METOJIOB KypcoB 7 U 8 KJIacCOB,
0000111eHKE 3HAHUH /
Bcepocculiickas mpoBepoyHas
pabota

Wrorosas koHTpOIBbHAS paboTa /
Bcepoccniickas npoBepoyHas
pabota

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcoB 7 U 8 KJIacCOB,
00o01mIeHne 3HaHN |

[ToBTOpEHME OCHOBHBIX NTOHATUU U
METOJIOB KypcoB 7 U 8 KJIacCOB,
00001IeHne 3HAHUI

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KIIacCOB,
000011IeH1Ee 3HAHUNA

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHUHA

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcoB 7 U 8 KJIacCOB,
00001IeHNe 3HAHWIA

bu6mmorexa [IOK
https://m.edsoo.ru/7f434d38

bu6mmorexa [IOK
https://m.edsoo.ru/7f4371aa

Bbubnuoreka [JOK
https://m.edsoo.ru/7f434eb4

bu6mmoreka [IOK
https://m.edsoo.ru/71f43736¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f437510

bu6mmoreka [IOK
https://m.edsoo.ru/7f4376b4

Bbubnuoreka [JOK
https://m.edsoo.ru/7f436b88




IToBTOpEHKHE OCHOBHBIX MOHATUI U
102 METOJIOB KypcOB 7 U 8 KJIaCCOB, 1
000011IeH1Ee 3HAHUN

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

bu6moreka [IOK
https://m.edsoo.ru/7f437858
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9 KVIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢pposbie
n/n Tema ypoka Bcero Kontpoarueie  Tpaxkruyeckue fllayqemm ;Iﬁl(};I;OBaTeﬂbele
padoThbI padoThI pecypesr
PannonaneHbie yncna,
HppaLMOHAJIbHBIE YHCIIa, KOHEYHBIE 1
1 OECKOHEUYHBIE ACCSITHYHBIC IPOOH
MHO0XeCTBO TeHCTBUTEILHEIX
2 YHcell; JeCTBUTEIbHBIC YHCIa KaK 1
OeCKOHEUYHbBIE AeCSITUYHBIC APOOU
B3anmHO o1HO3HAaYHOE
COOTBETCTBUE MEKY MHOKECTBOM
3 JNEUCTBUTENILHBIX YUCET U 1
MHO>KE€CTBOM TOYEK KOOPAMHATHOM
MpAMOM
CpaBHEHHE TEUCTBUTEIBHBIX YHCEII,
4 apudMeTHIECKHE IEUCTBHS C 1
NEeHCTBUTENbHBIMU YHCIIAMU
[MpubnmxEénnoe 3HaYCHNE |
BEJIMYUHBI, TOYHOCTH NMPUOIMKEHUS
Oxpyrienue yncen |
OxkpyriieHne yucen 1
[Ipukuaka u oreHKa pe3yIbTaToB 1
BBIYMCIICHU N
[Ipukuaka u oreHka pe3ybTaToB |

BBIYHCIICHUN
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15

16
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19

20

JIuneitnoe ypaBHeHue. Penenue
YPaBHEHUH, CBOASIINXCA K
JTIMHEWHBIM

JInneiinoe ypaBHeHue. Pemenne
YpaBHEHUH, CBOJAILIUXCA K
JIMHENHBIM

KBanpaTtHoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJSALLIUXCS K
KBaJIpaTHbIM

KBanpaTtHoe ypaBHeHue. Pemenue

ypaBHeHI/II\/'I, CBOIAIIMUXCA K
KBaJApPaTHBIM

bukBanpatHble ypaBHEHUS

bukBanpaTHbie ypaBHEHHUS

[Ipumepsl peleHns ypaBHEHUM
TPETHEN U YETBEPTOH CTENIEHEN
Pa3JIoKEHUEM HA MHOKUTEIIN
[Tpumepsl pelieHns: ypaBHEHH
TPEThEU U YETBEPTOM CTEIECHEN
Pa3I0KEHUEM Ha MHOXKHUTEIH
Pemenue npoOHO-paliioHaNbHbBIX
ypaBHEHUH

Pemenue 1po6HO-paliMOHaTBHBIX
ypaBHEHUH

Pemenue TekcTOBBIX 3aa4
anreOpanyeckuM METOJIOM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

bubmuoreka [JOK
https://m.edsoo.ru/7f43¢542

bu6mmorekxa [JOK
https://m.edsoo.ru/7f43c542

bu6mmorexa [JOK
https://m.edsoo.ru/743¢3d0

bubmmoreka [JOK
https://m.edsoo.ru/743¢3d0

Bbubnuoreka [JOK
https://m.edsoo.ru/7f43c9b6

bubmmoreka [JOK
https://m.edsoo.ru/7f43c9b6
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30

31

Pemrenye TekCTOBBIX 3a4a4
anreOpanvdecKuM METOA0M

Permrennie TekcTOBBIX 3a0a4
anreOpanvdecKuM METOA0M

KonrtpomnbHas pabota o teme
"YpaBHEHUS C OAHOM IIEPEMEHHON"

VYpaBHeHHE ¢ AByMS IEPEMEHHBIMU
U ero rpaduk

YpaBHeHUeE ¢ IBYMS IEPEMEHHBIMU
u ero rpaduk

Cuctema AByX JMHEHHBIX
YPaBHEHMH C IByMsI IEpEMEHHBIMU
U e€ pellICHUe

CucreMa IByX JUHEUHBIX
YpaBHEHUH C JIBYMsI IEPEMEHHBIMHU
U €€ pelIeHne

Cucrema ByX JIMHEHHBIX
YpaBHEHHIA C IByMsI IEPEeMEHHBIMHU
U €€ peneHue

Cucrema AByX JINHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ peleHue

Pemenue cucrem AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENEHU
Pemenue cucrem AByX ypaBHEHUI,

OJTHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOH CTENEHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d0b4

bubmmoreka [JOK
https://m.edsoo.ru/7f43d0b4

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d23a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a
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41

42

43

Pemenue cucrem AByX ypaBHEHUM,

OJIHO M3 KOTOPBIX JINHEITHOE, a
Jpyroe — BTOPO CTENEHU

Pemenne cucreM ByX ypaBHEHHI,

OJIHO M3 KOTOPBIX JINHEIHOE, a
JIPyroe — BTOPOM CTENIEHU
I'paduueckast HHTEpIIpETALIUSL
CHUCTEMBbI YPAaBHEHH C IByMsI
MepEMEHHBIMU

Pemienne TekcTOBBIX 337124
anredpandeckuM crnocodom
Pemrenye TekCTOBBIX 3a4a4
anreOpanvdecKuM criocooom
KonrtpomnsHas pabota o teme
"Cucrembl ypaBHEeHUI"

UucnoBble HEPaBEHCTBA U UX
CBOMCTBA

HucnoBbie HEPABEHCTBA U UX
CBOMCTBa

JIuneliHble HEPABEHCTBA C OJTHON
IIEPEMEHHOM U UX pELICHUE
JIuHeliHbple HEPABEHCTBA C OHOMN
MIEPEMEHHOM U UX pEeIIeHUE
JInneliHble HEPABEHCTBA C OJTHON
MEPEMEHHOM U UX PEIICHUE
Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILLICHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ad5a

bubmmoreka [JOK
https://m.edsoo.ru/7f43af08

bu6mmorexa [JOK
https://m.edsoo.ru/7f43af08

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43af08
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CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUICHUE

CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE

KBa,Z[paTHBIC HEpPAaBCHCTBA U UX
peucHue

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

KBa,Z[paTHBIC HEPAaBCHCTBA U UX
peucHue

KBa)IpaTHBIe HCPAaBCHCTBA U UX
peleHue

I'paduueckast HHTEpIIpETALIUS
HEPaBEHCTB U CHCTEM HEPaBEHCTB C
JBYMS IEPEMEHHBIMH
I'paduyeckas nHTEpIIpETAIHS

HCPABCHCTB U CUCTCM HCPABCHCTB C
ABYMs IICPEMCHHBIMU

KontponbHas padoTa o teme
"Hepasenctna"

KBanparuunas pyHkuus, e€ rpapux
U CBOMCTBA

KBangparuunas ¢pyHkuus, e€ rpapux
U CBOMCTBA

KBagparnunas gynkius, e€ rpadux
U CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098

bu6mmorexa [IOK
https://m.edsoo.ru/7f43b21e

bubmmoreka [JOK
https://m.edsoo.ru/7f43b5a2

bubmuoreka [JOK
https://m.edsoo.ru/7f43b098

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4396¢6

bubmmoreka [JOK
https://m.edsoo.ru/7f439842

bu6mmoreka [IOK
https://m.edsoo.ru/7f4399b4
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[Tapaboma, KOOpAUHATHI BEPIIHHBI
mapadoJIbl, OCb CHMMETPUH
napabosbl

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaloJibl, OCb CAMMETPUU
napadoJIbI

[Tapaboia, KOOpAMHATHI BEPIITHHBI
napaboJIbl, 0Cb CHMMETPUH
napadoJIbl

[MTapabomna, KOOpIMHATHI BEPIIHHEI
napaboJIbl, OCh CAMMETPUH
napaboIIbl

[Tapaboa, KOOpAUHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPUH
napabobl

[Tapabosna, KOOpAMHATHI BEPIIUHBI
mapadoJIbl, OCb CHMMETPUHN
napadoJIbI

I'padpuku Qynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'paduxu pynkmuii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'padpuku Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

bu6mmorexa [IOK
https://m.edsoo.ru/7f439eb4

Bbubnuoreka [JOK
https://m.edsoo.ru/7f43a03a

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a3le

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a526
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I'paduxu pynkmumii: y =kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|
KonrpomnsHas pabota o teme
"Oyukun"

[TonsTne yncnoBon
MOCJIe10BaTEIbHOCTH

3agaHue Mocae0BaTeIbHOCTH
peKyppeHTHOU hopmyIioi u
(dbopMyII0H n-To YieHa
Apudmernueckas u
TreOMEeTPHYECKast MPOTPECCUr

Apudmernueckas u
reoMeTpHUUecKast IPorpeccun

®opmyJibl N-TO YieHa
apudMeTHUIECKON 1
reOMETPUYECKON POTrPECCU,
CYMMBI IIEPBBIX N YICHOB

@opMyIIBI N-TO YJICHA
apudMeTHUIECKON 1
reOMETPUYECKON MPOTrPECCHUi,
CYMMBI TIEPBBIX N YJICHOB

@opMyIIBI N-TO YJICHA
apudMeTUIECKON 1
reOMETPUYECKON MPOTrPECCHUi,
CYMMBI IIEPBBIX N YJIECHOB

@opMyIIBI N-TO YJICHA
apudmeTHuecKoit u

bubmmoreka [JOK
https://m.edsoo.ru/7f43ab84

bu6mmoreka [IOK
https://m.edsoo.ru/7f43e6¢c6

bu6mmorexa [{OK
https://m.edsoo.ru/7f43ebda

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43ed7e

bu6mmoreka [JOK
https://m.edsoo.ru/7143{3b4

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f58a

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ef2¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f4310c6

bubmuoreka [JOK
https://m.edsoo.ru/7f43f72¢




78

79

80

81

82

&3

84

85

r€OMETPUYECKON MPOTrPECCHUid,
CYMMBI IIEPBBIX N YJICHOB

@opMyIIbI N-I0 YJIeHa
apu(METHIECKON U
F€OMETPUYECKON MTPOTPECCUN,
CYMMBI IIEPBBIX N YICHOB

N300paxkeHne 4ieHoB
apu(pMeTHIECKON U
T€OMETPUYECKON MTPOTrpeECCUi
TOYKaMU Ha KOOPJIWHATHON
IJIOCKOCTH

N300paxkeHne 4ieHoB
apu(MeTHIECKON U
T€OMETPUYECKON MTPOTrPeECCUit
TOYKaMU Ha KOOPJIWHATHON
IJIOCKOCTH

JIMHEeNHBIN U DKCIOHECHIINAIbHBIN
poct

Cno’kHbIE TPOLIEHTHI

Cno’kHbIE TPOLIEHTHI

KonrtpomnsHas pabota o teme
"YucaoBEIE IOCIEI0BATEILHOCTH"

[ToBTOpeHME, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HaHUH. 3aIHCh,
CpaBHEHHE, JICUCTBUS C
HeﬁCTBHTCHLHBIMH qucjiaMu,
YHUCJIOBas HpHMaH

Bbubnuoreka [JOK
https://m.edsoo.ru/7f43£8a0

bubmmoreka [JOK
https://m.edsoo.ru/7f43fe0e

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

bubmmoreka [JOK
https://m.edsoo.ru/7f4404{8
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87

88

&9

90

91

92

93

[ToBTOpeHme, 0600mEeHNE 1
cUCTeMaTH3als 3HaHUH.
[IporieHThI, OTHOIICHHUS, TPOTOPIIUN

[ToBTOpenue, 0600IIeHNE U
cHUCTeMaTU3alus 3HaHH.
Oxpyrienue, npuOIMKEeHUE, OLeHKa

[ToBTOpeHue, 0600MIICHNE U
cucTeMaTu3alus 3HaHuu. Pemenue
TEKCTOBBIX 3a71a4 apu(PMETHICCKUM
crocodom

[ToBTOpeHue, 06061IeHNE U
cucTeMaTu3alus 3HaHuu. Pemenue
TEKCTOBBIX 337124 aprUPMETHIECKUM
crocodom

[ToBTOpeHue, 060061IeHNE U
cucTeMaTu3alus 3HaHuu. Pemenue
TEKCTOBBIX 337124 apUPMETHIECKUM
CII0COO0OM

[ToBTOpeHue, 06061IeHNE U
cHUCTEMaTH3aIMs 3HAHHM.
[IpeobpazoBanue anredpandecKux
BBIPAKCHUH, IOy CTUMBIC 3HAUCHUS

[ToBTOpeHME, 0600IIEHNE 1
cHCTeMaTH3anus 3HaHUH.
[Ipeo6paszoBanue anredpandecKkux
BBIPA)XEHUH, IOy CTUMBIE 3HAUCHUS

[ToBTOpeHue, 0600mEeHNEe 1
cUCTeMaTHu3als 3HaHuH.

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

bubmmoreka [JOK
https://m.edsoo.ru/7f443fea

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

bu6mmorexa [JOK
https://m.edsoo.ru/7f444364

bu6mmorexa [IOK
https://m.edsoo.ru/7f444612
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95

96

97

98

99

100

[Ipeobpa3zoBanue anredpandecKux
BBIPQ)KCHUH, IOy CTUMBIC 3HAYCHUS

[ToBTOpeHue, 06001ICHNE U
cHUcTeMaTu3alus 3HaHH.
[IpeobpazoBanue anreOpandecKux
BBIPA)XCHUH, IOy CTUMBIC 3HAYCHUS

[ToBTOpeHue, 0600MIICHNE U
cucremaTusauus 3HaHui. OyHKIHUM:
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX
byHKIUH

[ToBTOpeHue, 06061IeHNE U
cucremaTusauus 3HaHui. OyHKIHUM:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIUH

[ToBTOpeHue, 060061IeHNE U
cucremaTusauus 3HaHuil. OyHKIHUK:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIHH

[ToBTOpeHue, 06061IeHNE U
cucreMaru3anus 3HaHui. OyHKIUK:
IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIUH

[ToBTOpeHME, 0600IIEHNE 1
cHCTeMaTH3alus 3HaHUH.
I'paduueckoe penienne ypaBHeHUI
H X CHCTEM

[ToBTOpeHue, 0600mEeHNEe 1
cUCTeMaTHu3als 3HaHuH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f444a94

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

bubmuoreka [JOK
https://m.edsoo.ru/71444{44

bubmuoreka [JOK
https://m.edsoo.ru/7f44516a

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452¢6

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516




I'paduueckoe penieHne ypaBHEHHI
U UX CUCTEM

101 HTorosast KOHTpOJIbHAs paboTa 1

102 O0001IeHNEe U CUCTEMATU3 AL I

3HAHUH

OBIIEE KOJIMYECTBO YACOB 10

[TPOTPAMME 102






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOUN ITPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

HpOBepﬂeMble NMpeAMETHBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001Iero 06p33OBaHI/Iﬂ

Yucina U BEIUMCIIEHUS

BBIHOHHHTB, coycras YCTHBIC n INUCHbMCHHBIC HpI/IéMI:I,

apudmeTnyeckue AeUCTBUA C PAllMOHAIBHBIMHU YHCIaAMH

Haxogute  3Ha4YeHHA  YHUCIOBBIX  BBIPAXKCHWM,  IPUMCHATH
pa3HooOpa3Hble CIIOCOOBI U TPUEMBI BHIYUCICHUS 3HAYCHUN JPOOHBIX

BBIPOKCHHH, COJEPIKAIMNX OOBIKHOBEHHBIE U ICCITHYHBIC APOOH

[Tepexomuts OT omHOW (OpMBI 3amucH YHUCEN K JPyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSTUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECATUYHYIO APOOb)

CpaBHUBATh M yIOPSIOYUBATh PAIIMOHATIBHBIC YUCIIA

OKpyTJIATh YuCia

BBIMOSMHSATS MPUKUAKY U OIEHKY pe3yJbTaTa BBIYMCIICHHUM, OIIEHKY

3HAYEHUM YHUCJIOBBIX BBIPDAXKCHUU. DBBINOIHATE JAEUCTBUSA  CO

CTCIICHAMU C HAaTypPaJIbHBIMH IIOKA3aTCIIIMU

HpI/IMeHﬂTB MNPU3HAKH JCIUMOCTH, Pa3IOKCHHUEC Ha MHOXHTCIN

HaTypAJIbHBIX YHCEI

Pemate  IIpakTUKO-OPUEHTUPOBAHHBIC  3aJlayd, CBSA3aHHBIE C
OTHOLICHHEM  BCIMYMH,  NPONOPLHMOHAIBHOCTBIO  BEIINYMH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJIbTAThl PELICHHUsS 3a7ad C
y4€TOM OIpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PaCCMaTPHUBAEMBIX

00BEKTOB
AnreGpandecKue BhIpaKCHUS

Hcnonb3oBaTh anrerqueCKy}o TCPMHUHOJIOTUIO U CHUMBOJIHKY,

IPUMEHATH €€ B IPOLECCE OCBOEHUs y4eOHOro Marepuaia



2.2

23

24

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

Haxoguts 3HauyeHUs 6YKB6HHBIX BBIpa)KeHPII’I npu 3aJaHHBIX

S3HAYCHUAX MCPEMCHHBIX

BbimonHATe mpeoOpa3oBaHMs LEJIOT0 BBIPAKEHHS B MHOTOWICH

MpUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

BBINOIHATE YMHOKEHHE OJJHOWIEHAa HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJICH, NPUMEHATHh (OpMyJIbl KBajapaTa CyMMbl M KBajpaTa

Pa3HOCTH

OC}’HICCTBJ'I?ITI) Pa3jI0KCHUEC MHOTOYJICHOB Ha MHOXUTCIU C
IIOMOIIBIO BEIHCCCHHUA 3a CKOOKH O6H_ICFO MHOXUTCIIA, TPYHIIUPOBKU

CJIaraeMbIX, IPUMEHEHUS POPMYJI COKPALIEHHOTO YMHOXKEHHS

[TpumensTh IpeoOpa30BaHUs MHOTOWIECHOB JJIsl PEIICHUS Pa3IUYHbIX

3aa4 U3 MaTEMaTUuKH, CMCKHBIX IMPEAMCTOB, U3 peaJn,Hoﬁ MMPAKTUKN

Hcnonb30BaTh CBOMCTBA CTEICHEH C HAaTypaJIbHBIMU IMOKA3aTCIISIMU

TSl Ipeo0pa3oBaHusl BRIPAKCHHI
YpaBHEHMS U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSA
IIPaBWJIa IEPEX01a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY €MY.

IIpoBepsTh, SABIAETCS JIU YACIO KOPHEM YPaBHEHUS

[TpumensaTh Tpaduyeckue METONbl TPU PEIICHUH JTHHEWHBIX

YPaBHEHUU U UX CUCTEM

[TogOupate mnpuUMepbl TMMap YHUCEN, SBISIIONIUXCS  pEIICHUEM

JIMHEUHOTO YpaBHCHUS C ABYM: IICPCMCHHBIMU

CTpouTh B KOOPAUHATHOM TNIOCKOCTH IpavK TMHEHHOTO ypaBHEHUS
C ABYMsI IIEPEMEHHBIMU; MOJIB3YSICh TPaQUKOM, IPUBOIUTH TPHUMEPHI
pellIeHus] ypaBHEHUS

Pemate cuctembl IBYX ~JIMHEMHBIX YpaBHEHUW C  JABYMS
MEPEMEHHBIMH, B TOM YHUCJIE rpaduuecku

CocTaBsATh U pellaTh JMHEHHOE YPaBHEHUE WIH CUCTEMY JIMHEHHBIX
YpaBHEHUH 0 YCIOBHIO 3aJa4d, HHTEPIPETUPOBATHh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4i MOJIyYeHHBIN pe3yabTaT

Koopaunate! u rpaduku. OyHkmuu

N300paxaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJWHATaM, Jy4d, OTPE3KH, WHTEPBAJbI, 3aMUCHIBATH

YHUCJIOBBIC ITPOMEIKYTKH Ha anre6pa1/1quKOM SA3BIKC



4.2

43

4.4

4.5

4.6

8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTarTa

1

1.1

1.2

1.3

2.1

OTtMmeuatrh B KOOpI[I/IHaTHOI\/'I IINTIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpAUHATAM

Ctpouts rpaduxu muHEHHBIX GyHKUUNA. CTpOUTH rpaduK QyHKIUH y
=[x

OmnuceiBaTh ¢ TOMONIBIO (DYHKINI M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE, LIEHY, KOJIUYECTBO,

CTOMMOCTb, IPOU3BOIUTEIBLHOCTD, BPEMsI, 00BEM pabOThI
HaxonnTs 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa

[Tonumatp rpaduveckuid cHoco0 TPEACTABICHUS U aHAIHM3a
uHpOpMaLMU, H3BJIEKATh M HMHTEPIPETUPOBATh HMH(MOPMAIHIO U3

rpauKOB peaybHBIX MPOLIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

Ywucna v BRIYUCICHUS

Hcnonp30BaTh  HayajabHblE  NPEACTABICHHA O  MHOXKECTBE
JICHCTBUTEIIBHBIX YUCET U1l CPAaBHEHHUS, OKPYTIICHUS U BEIYMCIICHUH,
n300pakaTh JEHCTBUTENBHBIE YUCJIa TOYKAMM Ha KOOPAMHATHOMN
IpsIMOI

[TpuMeHsATh TOHATHE AapUPMETHYECKOTO KBaJPaTHOTO KOPHS,
HaXOJAUTh KBaJpaTHbIE KOPHM, HCIOJIB3Yys IpU HEOOXOIUMOCTH
KaJIBKYJIATOD, BBIIIOJIHATH npeodpa3oBaHus BBIPAKCHMUIA,

coJieprKalluX KBaJpaTHbIE KOPHU, UCTIOJIb3Ys CBOWCTBA KOPHEH
Hcnonp30BaTh 3amucu OOJBIIMX M MaJbIX YHUCET C IOMOIIBIO
JECSATUYHBIX Apobeii u cTeneneii yucna 10

AnreOpanueckre BbIpaxXeHHs

[IpuMeHsITh TIOHATHE CTENEHU C IIeNbIM MOKAa3aTeNeM, BBIOJHATH
npeoOpa3oBaHMsl BBIPAKEHUN, COACPKAIIUX CTEICHH C IICJIBIM

IIOKa3aTcJjIEM



BbINMONHATE  TOXKIECTBEHHbIE MpPeoOpa3oBaHUS  PALMOHAIBHBIX
2.2 BBIDA)KCHUIM Ha OCHOBE NPABWJI ACHCTBUU HAJ MHOTOWICHAMH U

anredpandecKuMu IpoOsMu
2.3 PacknanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIN

54 [TpumensTh peoOpa3oBaHMs BHIPAKEHUHN ISl PELICHUS Pa3IUYHbBIX

3a71a4 U3 MaTeMaTHKH, CMEKHBIX NIPEIMETOB, U3 PEaIbHOM MPAKTUKU
3 YpaBHEHUS U HEPABEHCTBA

Pemate JMHEVHBIE, KBaJpaTHBIE YPaBHCHUSA M pPalUOHAJIBHbBIC
3.1 YPaBHEHUs1, CBOASIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUHU C IByMs

MNEPpEMECHHBIMU

IIpoBOANUTE TIPOCTEHINNE WCCIECIOBAHUS YPAaBHCHUHM M CHUCTEM
19 ypaBHEHHW, B TOM YHCJIE€ C TPUMEHEHHEM TrpadUuIecKux
npecTaBiIeHui (ycTaHaBIMBATh, UMEET JIM YpaBHEHUE WIHM CHUCTEMa

YPaBHEHUH pElLLIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexoauts OT CJOBEeCHOH (OPMYJNIHMPOBKM 3amgauyd K  eé
13 anreOpandeckol MOJENIU C NMOMOIIBIO COCTABICHUS YPAaBHEHUS WIH

CUCTEMBl YPaBHECHMI, HHTEPIPETUPOBATL B COOTBETCTBUM C

KOHTEKCTOM 3a/1a4y¥ MMOTy4YeHHbIN pe3yabTar

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPaBHEHHS,
34 OLICHKH, pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyI0 WUTFOCTPALIMIO MHOXKECTBA PEIICHUI

HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKINUU

[ToHumMaTh M HCMOJIB30BaTh (YHKIHMOHAJIBHBIE MOHATHS M S3bIK
. (TepMUHBI, CUMBOJUYECKHE OOO3HAYEHMs), ONpPEAEIATh 3HAUECHUE
' (GYHKIMHU 110 3HAaYEHUIO apryMEHTa, ONpeAesaTh CBOWCTBA (DYHKIIUH
1o e€ rpauKy
Ctpoutb rpaduKy 3JeMEHTapHBIX PYHKIUH BHJIA:

y=k/x

4.2

kix



9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

1

1.1

1.2

1.3

1.4

2.1

2.2

23

24

, Y =X,y =X°, y = [X|, onmHCBIBaTh CBOICTBA YHCIOBOH (DYHKIUH TI0 €€
rpaduky

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

Yucna ¥ BEIYUCICHUS

CpaBHI/IBaTI) " YIOpsAA0YMBATEL PAlMOHAJIBHBIC W HUPpPALMOHATIBHBIC

qHucia

BrmmonssaTes apudmMeTnaeckne ecTBUS ¢ palliOHATBLHBIMH YHACITAMH,
co4YeTast yCTHBIE U MUCbMEHHBIEC IPUEMBI, BBIIIOIHATE BBIYUCICHUSA C

HppainOHAJIbHBIMU YHUCJIAMU

HaxonuTh 3HaueHUsI CTENEHEW C LEJIBIMH MOKA3aTENsAMU U KOPHEH,

BBIYHCIIATH 3HAYCHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ

OprrJ'IfITB I[GflCTBPITGJ'H)HBIC quciia, BBIITIOJIHATH IMPUKUOKY

pe3yJIbTaTa BBIYMCIICHUN, OLIEHKY YHMCIIOBBIX BBIPA)KCHUN
YpaBHEHMS U HEPABEHCTBA

Pemate nMHeNHBIE W  KBaJpaTHblE ypaBHEHWs, YpaBHEHUS,

CBOJIAIIIMECS K HUM, MPOCTEHIINE TpOOHO-pallMOHATILHBIE YPABHEHUS

Pemats cucTeMsl IBYX JTUHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU
Y CUCTEMBI [IByX YPaBHEHMM, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISCTCS

JIMHENHBIM

Pemate TekcToBBIE 3a/1auM aNreOpanyeckuM CocoOOM € MOMOUIbIO
COCTaBJICHUSI YPAaBHEHMs WIIM CUCTEMBI JBYX YPaBHEHUH C IByMs

NEPECMECHHBIMU

[IpoBOANUTHE TIPOCTEHINNE WCCIECIOBAHUS YPAaBHECHUHM M CHUCTEM
ypaBHEHHW, B TOM YHCJIE€ C TPUMEHEHHEM TrpadUIecKux
NpEeJCTaBICHUN (HampuMep, yCTaHAaBIUBaTb, UMEET JIM YPaBHEHUE

nin CuCreMa ypaBHeHI/Iﬁ peueHus, €CJIIi UMECT, TO CKOJ'ILKO)



2.5

2.6

2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

Pemate JMHEHWHBIE HEPAaBEHCTBA, KBAJApPaTHBIE HEPABEHCTBA,
n300pakaTh pelIeHrne HEPAaBEHCTB Ha YHCIIOBOM MPSIMOH, 3aITUCHIBATh

peiCcHUC C TIOMOIIIBIO CUMBOJIOB

Pemarp cucTeMbl JTMHEWHBIX HEPABEHCTB, CHCTEMbI HEPAaBEHCTB,
BKIIIOUAIOIME KBAJ[PAaTHOE HEPABEHCTBO, HW300pa)xkaTh peIICHHE
CHUCTEMBI HEPaBEHCTB Ha YHCJIOBOH MPSIMOM, 3aIMCHIBATH PEIICHUE C
MOMOIIbIO0 CUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33124
OyHKIMU

PacrioznaBate  QyHKIMM  W3y4eHHbIX  BUAOB. [loka3wIBaTh
CXeMAaTUYECKH pACIOJOKEHHE Ha KOOPAWHATHOW TIOCKOCTH
rpadukoB ¢ynkimii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHMOCTH OT 3HA4YCHUH KOA((UIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIHI

[Toka3pIBaTh CXEMATHYECKH pACMOJOKEHUE Ha KOOPAWMHATHOM
MJIOCKOCTH TpadukoB GyHKIMHA Buga y = VX, y = |X| ¥ ONUCHIBaThH

CBOICTBa (PYHKIIHIA

Crpouth W HM300pakaTb CXEMaTUYECKH TpadUKH KBaJIPaTHUHBIX
(yHKIHI, ONMUCHIBATH CBOMCTBAa KBAJAPATHUYHBIX (PYHKIUHA MO HX
rpadukam

Pacno3naBate kBajpaTuyHylo (yHKUIUIO 1O (opMyIe, TPUBOAUTH
MpUMephl KBAaJIPAaTUYHBIX (PYHKIMIA U3 peanbHOW >KU3HU, (PUMKH,

reOMETpUn
ApudmeTrueckas v reoMeTpUYecKas IpOrpeccuun

Pacnio3naBaTh apupMETHYECKYyI0 U TEOMETPUUYECKYIO IMPOTPECCUU
MIPHU pa3HBIX CIIOCO0ax 3aMaHus

BrITIOTHATE BBIUMCICHUS C WCIOJIB30BaHUEM (POpMyN 7-TO dJieHa
apru(pMETHIECKON U TEOMETPUIECKOM MTPOTPECCHil, CyMMBI TIEPBBIX N
YJIEHOB

N3o0pakath ~ wi€HBl  MOCIAEAOBATEIIBHOCTH  TOYKAMH  Ha

KOOPJAMHATHOW IJTIOCKOCTH



4.4

Pematn 3aJa4M, CBA3aHHBIC C YUCJIOBBIMMU ITOCJIICAOBATCIIBHOCTAMU, B
TOM YHCIC 3aJadyu U3 peaHLHOI\/JI KHU3HU (C HCIIOJIB30BaHHUECM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KUIIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

24

2.5

2.6

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Yucna u BEIYUCICHUS

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0] OT OJHON (OPMBI 3aMucu
npobeit k apyroit. [loHsTHE parMOHAIBHOTO YHCIA, 3aliCh, CPAaBHECHHE,
YHOPSAOYMBAHUE PAITIOHATBHBIX YUCEI

ApudmeTnueckue NeUCTBUS ¢ pallMOHATFHBIMU YnCcIaMy. Pemienue 3anad u3
peabHOM MPaKTUKU HA YacTH, HAa o0

CreneHb C HATypaJdbHBIM ITOKA3aTeJIeM: ONpEISICHHEe, Mpeodpa3oBaHUC
BBIPAXXCHHI Ha OCHOBE OMpeeNIeHus, 3aITUCh OOJBIITUX YUCEI

[IporieHTsl, 3anuch MPOLEHTOB B BUAE IPOOU U JpOOU B BUJE MPOICHTOB.
Tpu oCHOBHBIE 3a/1a4M HA MPOIEHTHI, PEIICHUE 3a]1a4 U3 PEATbHON MPAKTUKU
[IpuMeHeHne NpPU3HAKOB JEIUMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
HaTypalbHbBIX YUCEIl

PeanpHble  3aBucMMOCTH, B TOM 4Hcie TMpsimMas W oOpaTHas
MPONOPIUOHAITIBHOCTH

Anrebpanyeckue BhIpaXKEeHUs

[TepemenHble, YMCIOBOE 3HAUCHHUE BRIPAKECHHUSI C TIepeMeHHOM. [lomycTiuMbie
3HAYCHHS TIEPEMEHHBIX

[IpencraBneHne 3aBUCUMOCTH MEXKIYy BEIMYMHAMU B BUAC (POPMYIIBL
Boruncnenus no hopmynam

[Ipeo6pa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
BBIPKEHUS

CBoiicTBa CTENEHU C HATYpaIbHBIM MMOKa3aTeIeM

Opnnounensl 1 MHOTOuUJIeHbI. CTeneHb MHOTOWIeHA. ClI0XKEeHUE, BBIUUTAHKE,
YMHOKE€HUE MHOTOUWICHOB

DopMysbl  COKPANIEHHOTO YMHOXKEHMs: KBaJApaT CyMMBI W KBajapar

Pa3HOCTHU. cDOpMy.]'IEI Pa3HOCTU KBaJApPAaTOB. Paznosxenne MHOrO4YJICHOB Ha

MHOXHUTEIN



3.1

3.2

33

34

3.5

4.1

4.2

4.3

44

4.5
4.6

4.7

8 KVIACC

Kon
1

1.1

1.2

YpaBHeHUs

VYpaBHeHHe, KOpEHb ypaBHEHHUs, IpaBuiIa MpeoOpa3oBaHUS ypaBHEHUS,

PaBHOCUIILHOCTb YPaBHEHUM

JIuneliHOE ypaBHEHHME C OJHOW INEPEMEHHOW, YUCJIO KOPHEH JIMHEHMHOIO

YpaBHEHUS, PEIICHNE TUHEUHBIX YPaBHEHUH

CocraBieHue ypaBHEHHUH M0 yCIOBUIO 3a/1a4u. PelieHne TeKCTOBBIX 3a71a4 C

IIOMOILBIO YPAaBHEHUI
JIuHeltHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk

Cucrtema IByX JMHEWHBIX ypaBHEHHUH C JByMs NMepeMEeHHbIMU. Perienue
CHCTEM ypaBHEHHI crIOcOO0M NOJCTaHOBKH. [IprMephI pemeHnst TEKCTOBBIX

3a/1a4 ¢ MOMOIIBIO0 CUCTEM YPaBHEHHIA
Koopaunate! u rpadpuxu. OyHKIuN
Koopaunara Touku Ha psMoit

HucnoBble MpoMeKyTKHU. PaccTosiHre MeX Ty TByMsI TOUKaMH KOOPAUHATHOM

IpsAIMOM

[IpsimoyromnbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa

TOYKH Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH

[Tpumeps! rpadukoB, 3axanHbIX Gopmynamu. UreHne rpad)ukoB pealbHBIX

3aBUCUMOCTEN

Ionsarue pynkuun. I'papux Gpynkuuu. CpoiicTBa QyHKIMIA

Jluneiinas pynkmus, e€ rpaduk. 'paduk pyHKINN ¥ = [X]|

I'paduueckoe pemieHre JIHMHEHHBIX ypaBHEHWH M CHUCTEM JIMHEHHBIX

ypaBHEHUN

IIpoBepsieMblii 3JIeMEHT COlEePKAHUS

Yucna v BBIYUCICHUS

KBanmpatspiii kopeHb u3 uyucna. [loHsTHe 00 uUpparioHATIHLHOM YHCIE.
JecsaTuunble NpUOIMKEHHUS] UPPALIMOHATBHBIX YHCEI

CpoiicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEW W WX NPUMEHEHHE K
peoOpa30BaHUIO YUCJIOBBIX BBIPKCHUI u BBIYUCIICHUSIM.

JleficTBUTEIbHBIE YHCIIa



1.3

2.1

2.2
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3.1
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3.4

3.5
3.6
3.7
3.8
3.9
3.10

4.1

4.2
4.3

44

4.5
4.6
4.7

9 KUIIACC

Crenens ¢ 1eTbIM MOKazateneM U e€ cBoiicTBa. CTaHgapTHAs 3allkCh YHCa
Anrebpanyeckue BbIpaXXeHUS

KBampatublii TpéxuineH, pa3lio)KeHHE KBaJIpaTHOrO TpEXUJeHa Ha

MHOXUTCIN

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit qpoou
CnosxeHue, BEBIUUTaHUE, YMHOXKEHUE, JICICHHIE allreOpandeckux qpo0eit
PanmoHasnbHbIe BRIPAXKECHUS U UX TPeoOpa3oBaHKe

VpaBHEHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmysia KOpHEHl KBaJpaTHOrO YpaBHEHUS.

Teopema Buera
Pemienue ypaBHeHHH, CBOAAIIMXCA K JIMHEWHBIM U KBAIPATHBIM
[Tpocreiimue ApoOHO-pallMOHATEHBIE YPABHEHUS

I'paduueckas MHTEpIIpeTaLUs YPaBHEHUH ¢ AByMS IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPAaBHEHUM C ABYMS NepeMEHHbIMU. [Ipumepsl penieHus cucreM

HEJIMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenrie TeKCTOBBIX 3a71a4 aNredpandeckum crnocodom

UucnoBbie HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 0J1HOM ITepeMEHHON

PaBHOCHIIBHOCTH HEPABEHCTB

JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

CucTteMbl TMHEMHBIX HEPABEHCTB C OJAHON IEPEMEHHOM

OyHKIUU

[Tonstue ¢Qynkun. OOIacTb ONpeneleHuss U MHOXKECTBO 3HAUYCHUI
¢bynkmun. CriocoOsl 3aaaHus QyHKIIHHA

I'paduk dynakmum. Utenue cBoicTB GyHKINHU 10 €€ rpaduKky
[Tpumeps! rpadukoB GYHKINH, OTPAKAIONINX PeaTbHBIEC TPOIECCHI

OyHKIMH, ONUCHIBAIONIMEC MPAMYI0 H OOpaTHYI0 MPOMOPIHUOHAIBHBIC

3aBHCHUMOCTH, UX TpaduKu
@yHkuuu y =x?, y = x?
OyHKIMU y = VX, y = |X]|

['paduaeckoe pernieHne ypaBHEHUI ¥ CHCTEM YPaBHCHHIMA



Kon

1.1

1.2

1.3

1.4

2.1
2.2
23

24

2.5
2.6
2.7
2.8

2.9

2.10
2.11
2.12
2.13
2.14
2.15

IIpoBepsieMblii d1eMeHT cO/IePKAHMS

Yucna ¥ BEIYUCIICHUS

PaHI/IOHaJ'IBHBIe quciia, HUppalUOHAJIBHBIC YHCJIa, KOHCYHBIC U OECKOHEYHEBIS

JIECATUYHBIC IPOOH

MHOXeCTBO  ACMCTBUTEIBHBIX  YHCEN, JCWCTBUTENBHBIE YHCIA  Kak
OCCKOHEYHBIE JECSATHYHbIE apoOu. B3auMHO OJHO3HA4YHOE COOTBETCTBHUE
MEXIy MHOXECTBOM JCHCTBUTENBHBIX YHCET U KOOPAMHATHON MPSAMOIl.

CpaBHeHUE 1eHCTBUTENBHBIX YUCEI
Apudmerndeckne NeHCTBHS C ICHCTBUTEIHHBIMH YHCIAMH

N3mepenust, mpuOIImKeHus, OIICHKH. Pa3Mepsl 00BEKTOB OKPYIKAIOIIETO MHPA,
JUTUTETILHOCTh TPOIIECCOB B OKpYy»KaromieM mupe. [IpubnmxéHHoe 3HaueHUE
BEIIMYUHBI, TOYHOCTDH NnpuOmmkenus. Oxkpyriaenue yucen. [Ipukunka u omeHka

pE3yJIbTaTOB BBIYUCIICHUN

YpaBHEHUS 1 HEPABEHCTBA

YpaBHEHUSI C OJTHOW MEPEMEHHON

JIuneiinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHU, CBOASAIINXCS K KBaIpaTHBIM

bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TpPEeTbed U

YETBEPTOU CTENEHEW Pa3JI0)KEHUEM Ha MHOKUTEIN

Pemenune npoOHO-paninoHaNbHBIX YPAaBHEHHUIN

CucreMbl ypaBHEHHI

VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk

Pemenne cucreM IByX JINHEWHBIX YPAaBHEHHUM C IByMs IEPEMEHHBIMU

Pemenne cucrem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —

BTOPOM CTEIIEHU

['padmyeckas MHTEpIpETALIUS CUCTEMBl YPAaBHEHUH C IByMS IIEpEMEHHBIMU
Pemenne TekCTOBBIX 3a7a4 aNreOpandecKuM CriocoOoM

UucnoBble HEPABEHCTBA U UX CBOMCTBA

Pelienne TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN

Pemenne cucreM TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU

KBagparssle HepaBeHCTBA
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3.2
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4.1
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4.5

I'paduueckass MHTEpHpeTalusi HEPaBEHCTB U CHUCTEM HEPABEHCTB C ABYMs

NIepEeMEHHBIMH
OyHKIMHU

KBanpartuunas ¢ysnkums, e€ rpadguk u coiictBa. IlapaGona, KOOpIUHATHI
BEPLIMHBI 1apadoJibl, 0OCb CUMMETPUHU MapadoIIb]

['paduku pynkunii y=kx, y=kx+b u ux cBoiicrpa

I'paduku Qynkuuit y=~k/x, y = x° 1 uX CBOMCTBa

I'paduxu QyHkuMii, 1 UX cBOWCTBA

YucoBble MOCIEI0BATEIBHOCTH

Onpez[eneHI/Ie U CIIOCOOBI 3aJaHus YMCJIOBBIX HOCHGHOB&TCHBHOCTeﬁ. 3aI[aHI/IC

MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM popMyoii U HopMyJIIoi n-ro dieHa

Apudmerndeckass mporpeccusi. DPopMynbl n-TO WieHa apuhMETHUECKOU

IIPOTPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

['eomerpuueckass mnporpeccusi. DopMmyibl n-ro wieHa TeOMETPUUYECKON

IIPOTPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

N3o0pakeHne YICHOB apUPMETHYECKOH M TeOMETPUYECKOH IpOrpeccHid

TOYKAMU Ha KOOPAMHATHOMW IUIOCKOCTH. JINHEMHBIN U 3KCIIOHEHIIMAJIbHBINA POCT

CrnoxxHbIe IIPOLCHTHI



ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30oBaTeIbHON NMPOrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATUAMM: MHOXECTBO, IIOJIMHOKECTBO,
omepanuy HajJ MHOKECTBAMH; YMEHHE OIEPHPOBATh IOHATHAMH:
rpad, cBA3HBIN rpad, NepeBo, MUK, TPUMEHITh UX NPU PEIICHUU
3ajja4; yMEHUE UCMOIb30BaTh TIpadUuecKkoe IpeCTaBICHUE
MHOKECTB JUIsl ONMCAaHUSl PEAIbHBIX IPOLIECCOB U SIBICHUH, IPH

pEIIeHNH 3a7]a4 U3 IPYruX yu4eOHbIX IPEAMETOB

YMeHue onepupoBaTh NOHATUAMMU: ONPEACIICHHE, aKCHOMa, TEOPEMA,
JI0OKa3aTeNbCTBO; YMEHHE paclo3HaBaThb MCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUS, MPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHue onepupoBaTh NMOHATHAMU: HAaTypalbHOE YHUCIO, IPOCTOE U
COCTaBHOE 4YHUCJO, JEJIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JIEIMMOCTH, LeJI0Oe YMCIIO0, MOJAYJIb YUCIa, OOBIKHOBEHHAs Ipo0b U
JecsiTU4Has ApoOb, CTAHJAPTHBIN BUJI YKCia, PALlMOHAIIBHOE YUCIIO,
UppalMOHAIbHOE YHCIO0, apU(PMETHYEeCKUH KBaJpaTHBIH KOPEHb;
YyMEHHE BBINOJHATH JEHCTBUSL C YUCJIAMM, CpPaBHUBAaTh W
yHOpAAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HA KOOPAMHATHOU
OpsIMOM, OKPYIVISITH YHWCIA; YMEHHE JeNaTh NPUKUIKY U OLCHKY

pe3yjibTara BBIUMCIICHU N

VYMeHHue omnepupoBaTh MOHATHAMH: CTEIECHb C IEJIBIM ITOKa3aTeseM,
apu(pMEeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUJICH, aJlre0pandeckast
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTETEHH
OoJibllle €IMHMUIBI;, YMEHHE BBINOJHATH pacuéTel 1o (opmyinam,
npeoOpa3oBaHUsl IENBIX, JPOOHO-PAMOHATBHBIX BBIPAKECHUH |
BBIPQ)KEHUI C KOPHSAMH, Pa3I0KEHHE MHOTOWICHA HA MHOXKHUTEIH, B
TOM YHCJIE C HCHOJB30BaHWEM (OPMYJ Pa3HOCTH KBaJpaToB H

KBaJpaTa CyMMBI U Pa3HOCTH



YMeHue onepupoBaTh NOHIATHAMU: YACIOBOE PAaBEHCTBO, YPABHEHHE
C OJHOW NEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHUE PEIlaTh JUHEHHBIE U KBAapaTHBIC YPABHEHHUS,
JIpOOHO-pAlIMOHATIFHBIE YPAaBHEHUSI C OJHOW NEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YPaBHEHUH, JINHEHHbBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE W JAPOOHO-pallMOHANBHBIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPY PELICHUH 3a7a4 U3 IPYTUX IPEIMETOB
U TPaKTUYECKUX 3aJa4y; YMEHHME MCIOIb30BaTh KOOPJUHATHYIO
OpSAMYyI0 U KOOPJAMHATHYIO IJIOCKOCTh AJISi M300pa)K€HUs pEeIIeHUi

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIMA, TpaduK QyHKIUH, HYJTH
(GYHKIMHM,  TPOMEXYTKH  3HAKONOCTOSHCTBA,  IPOMEXKYTKH
BO3pacTaHus, yObIBaHWs, HauOoOJbIlee M HAUMEHbIIEE 3HAUYCHUS
byHKINH; yMEHHe ONEpUPOBATH  TIOHSTHUSIMH: npsMast
IPOTNOPLHUOHATIBHOCTD, JINHEHHAA (PYHKLINS, KBaIpaTU4YHas (PYHKLHS,
obpaTHas MPONMOPUHUOHAIBLHOCTH, TMapaboya, runepoosa; yMeHHue
ctpouth rpaduku  (GYHKUMH, HUCHONB30BaTh rpaduku A7
ONpeeIeHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PEIICHUS
3a7a4 U3 Jpyrux y4eOHBIX MPEIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXkaTh (OpMyJIaMU 3aBUCHMOCTH MEXIY BEIMUNHAMU

YMeHue  onepupoBaTh  NOHSITHUSIMM: MI0CJIEI0BATENBHOCTD,
apupmeTHyeckass U TeoMeTpudecKas IpPOrpeccud; yMeEHHe
UCTIOJIB30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEH, (DOPMYIIBI CYMMBI U
o0I1ero wieHa Mpy pelIeHuH 334a4d, B TOM YUCIE 33aa4 U3 JPYTUX

Y4EOHBIX MPEIMETOB U PEATHbHOU KU3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJI€ HA MPOIEHTHI,
JONM W 4YacTW, JBIKEHHUE, paboTy, IIeHy TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCITYT, HAJIOTH, 3aJa4M U3 00JIaCTH yIIpaBICHUS JIMUHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISATh BBIPAKECHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 33/1a4H,
HCCJIEIOBATh MOJyYEHHOE PEIlIeHUE U OLIEHUBATh MPaBIONOI00HOCTh

IIOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATHAMHU: (PUTYpa, TOUKA, OTPE3OK, MPsIMas,

ayd, JIOMaHasl, yrof, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN 5 PaBHOCTOPOHHUU TPEyroJbHUKH,
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HOPSMOYTOJbHBIM TPEyrojbHUK, MeauaHa, OUCCEKTpUCa U BbICOTA
TPEYTOJIbHUKA,  YETBIPEXYTONBHUK,  IapajuiesiorpamMm,  pomo,
OpSAMOYTOJbHUK,  KBaJpaT, Tpameuusi; OKPYKHOCTb,  KpYT,
KacareibHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (PUTypaMu;
yMEHHE pellaTh 3aJaud, B TOM YMCJE U3 MOBCEJHEBHOW XHU3HH, Ha
HaXO0X/I€HWE T€OMETPUUECKHUX BEJIMYUH C IPUMEHEHUEM H3YYEHHbIX

CBOICTB Quryp u ¢hakToB

VYMeHHe onepupoBaTh MOHITUSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaiIeIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSIMBIX,
yroil MEeXIy HNpsSMBIMH, NEPHEHIMKYISAP, HAKIOHHAs, MPOEKIHS,
nogodue  ¢uryp, TOAOOHBIE  TPEYTOJIbHUKH,  CHUMMETPHUS
OTHOCHUTEJIBHO TOYKH M TPSIMOIl; YMEHHE PacIo3HaBaTh PaBEHCTBO,
CUMMETpHIO M mopobue  ¢uryp,  HapaieIbHOCTh U

NEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PAacCTOSHHUE, YTOJ
(BesqiMuMHA yria, CUHYC U KOCHHYC yTIjla TPEYroJbHHKA), IUIOIIAJIb;
YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; YMEHHE NPUMEHATh (QOPMYyNIbl NEepUMETpa M IJIOLIATU
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuIeeNuIea; YMEHUE PUMEHATh NIPU3HAKH
paBEHCTBa TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOUICHUS IS

BBIYMCIICHUS IIIMH, PACCTOSIHAMN, IIJIOMAAeH

YMenue wuzoOpaxarh Iulockue GUIypsl M HUX KOMOWHanuw,
IPOCTPAHCTBEHHBbIE (DUIYpPBl OT PYKH, C TMOMOULIbIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAaHUIO

YMeHHe OmnepupoBaTh IMOHATUAMU: IPSIMOYIOJIbHAas CUCTEMA
KOOPJIMHAT, KOOPJAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BECHUE BEKTOpa Ha YHCIO, CKaJIsIpHOE IIPOU3BEIACHUE
BEKTOPOB; YMEHHE HCIIOJIb30BATh BEKTOPbl M KOOPAWHATHI JUIS
IIPEACTABJICHUS JAHHBIX U PELICHUS 3aJay, B TOM YMCIIE U3 APYyIUX

Y4E€OHBIX TPEIMETOB U PEATLHOM KUZHU

YMeHue OIICPpHUPOBATH TMOHATHAMMU: CTOJIOMKOBBIE H KpPYTOBBIC

IUarpaMMmbl, TaOJMIBI, CcpeaHee apuMeTHYecKoe, MeauaHa,
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HauOoJbIlIee U HAaHMEHbIIIEEe 3HAaYCHUs, pa3Max YHUCIOBOro Habopa;
YMEHHE W3BJEKaTh, WHTEPIPETHPOBATE M  IMPEOOpPa3OBBIBATH
MHPOPMaLIMIO, MPEACTaBIEHHYI0O B Ta0NMIAX M Ha JAMarpamMMax,
OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKH PEATbHBIX IIPOLIECCOB U
ABJICHUM; yMEHHME paclo3HaBaTh W3MEHUMBBIE BEJIMYUHBI B

OKpYXalolieM MUpe

YMeHue oneprupoBaTh MOHATUSMU: CIyYalHBIM ONBIT (CIIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA MCXO.M)
CIIy4aifHOTO OTbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJIUTh BEPOSITHOCTU CIIy4alHBIX COOBITMH B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAapPHBIMUA COOBITUSIMH; YMEHHE pellaTh
3aJjaud METOZOM OpPIraHM30BaHHOIO Iepedopa U ¢ UCHOIb30BAHUEM
IIpaBWJIa YMHO)KEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTU pEaJIbHbIX
COOBITUI U SIBJIEHUH, IOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KaloOLIeM MHpPE U B KH3HH;
3HAKOMCTBO C TOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YKHCEN B €TO POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOASIINNA HW3YYCHHBIH METOJ JUIS PEIICHUS
3a7a4¥, IPUBOAUTH IPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKU
B HCKYCCTBE, OIMCHIBATh OTJEJbHBIC BBIJAIONIUECS PE3YJIbTATHI,
MOJIyYEHHBIE B XOJE Pa3BUTHS MATEMAaTHKU KaK HayKH, MPUBOJIUTH
NpUMEPBl  MAaTEMAaTUYECKUX OTKPBITMA W WX aBTOPOB B

OTCUECTBECHHOU U BCGMI/IpHOﬁ HUCTOpUHn



INEPEYEHD 9JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

1 Yucna 1 BBIYUCICHUS

1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku 1eIMMOCTH LETbIX YHACEIT

- OOBIKHOBEHHBIE W  JECATHUYHBIE  JpoOW, TIPOLEHTHl, OECKOHEYHBIC
' MePUONYECKHE TPOoOH

13 Pammonanbueie  yucna. ApupMeTHYeCKHe ONepanud C  parrdoOHAIbHBIMU
' qucliaMu

14 JleiicTBuTenbHbIEe yucia. ApudmMernueckrue omnepanuu ¢ JeHCTBUTENBHBIMU
' qyycliaMu

Ls [TpubnuxEHHBIE BBIYUCIEHUS, MpPaBUIa OKPYIJIEHUS, MPUKHUJKA M OLIEHKa
' pe3ynbTara BEIYUCIECHUN

2 Anrebpanyeckue BhIPaKECHUS

2.1 BykBeHHbIe BhIpakeHUs (BBIPAKECHHS C TIEPEMEHHBIMH )

55 Crenenp c nensiM mnokasareneM. CTeNeHb C palMOHAIBHBIM I1OKA3aTEJIEM.
' CBoiicTBa CTENEHU

23 MHorousneHsl

2.4 AnrebGpanueckas qpoob

) s Apudmernuecknii  KOpeHb  HaTypajdbHOHM  cremeHW.  JleiictBusa ¢
' apru(pMeTHYECKUMH KOPHAMHU HAaTypalbHOM CTENeHN
3 VYpaBHeHMs U HEpaBEHCTBA

- Lenble u npoOHO-panMoHanbHble ypaBHeHHA. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUN

39 Lenble n apoOGHO-panoHanbHble HepaBeHCTBA. CHUCTEMbI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pertenyie TeEKCTOBBIX 3a1a4
4 UYucnoBble NOCIEA0BATENbHOCTH

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCIIeI0BATEILHOCTEH



4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

ApudmeTrnueckass U TeoMeTpuueckas mporpeccuu. Dopmyna  CIOKHBIX
IIPOLIEHTOB
OyHKIUU
Oyukus, cnocodbl 3amanus  ¢yHkmud. [paduk  ¢yskmum.  OGnacts
oTpeieNIeHUs] U MHOKeCTBO 3HaueHuH GyHkiuu. Hymm ¢pyaknuu. [TpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (GYHKIUH. MakcUMyMbl U

MUHUMYMBI (QyHKIMH. Hanbosnbliee 1 HauMeHbllee 3HauYeHHE (DYHKIMH Ha

MIPOMEXYTKE

Koopannatsl Ha IpsiIMOi U TJIOCKOCTH
Koopaunarnas npsimas

JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
I'eomerpus

['eomeTpuueckue GUrypsl 1 UX CBOMCTBA
TpeyroabpHuK

MHOroyrojasHUK1

OKpY’>KHOCTb U KpyT

N3mepenune reoMeTpuiecKux BEIMUUH
Bexkropsl Ha m10CKOCTH

BeposiTHOCTB U cTaTUCTHKA
OrnucarenpHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

MHoxecTBa

I'padsr



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI UIS1 YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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