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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sIBAsIeTCS OJTHUM U3 OTIOPHBIX KYPCOB OCHOBHOI'O 00111er0 00pa30oBaHuUs:
OHa oOecreynBaeT U3Y4YEHUE NPYTUX AUCHUILUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOAUMO JIJIsl MPOJOJKEHHST 00pa30BaHus U
B IOBCEJHEBHOHN >XM3HU. Pa3BuTHe y oOydaromuxcsi Hay4YHBIX MpPEACTaBICHUN O
MPOUCXOXKJIECHUU M CYIIHOCTH aireOpandyeckux aOCTpakiuid, croco0e OTpa)xKeHus
MaTeMaTU4YeCKOM HayKOW SIBJICHHUHW M MPOIECCOB B MPHUPOAE U OOIIECTBE, POJIH
MaTeMaTU4YeCKOro MOJACIMPOBAHUS B HAYYHOM MTO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbopMUPOBaHUIO HAYYHOTO MUPOBO33PEHUSI U KaueCTB MBIIIJICHUS, HEOOXOAUMBIX ISt
ajanTaluu B coBpeMeHHOM udpoBoM oOmiectBe. M3yueHue anreOpsl obecrieynBaet
pa3BUTHE yMEHUs HAONIOJaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTHA MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOU
JeUCTBUST W BBIBOJBI, (OpMyIUpOBaTh yTBepxKaeHus. OCBOeHUE Kypca alreOpsbl
obOecrieurBaeT Pa3BUTHE JIOTMUECKOTO MBIIUICHHUS OOYYarOIIUXCS: OHM HCIOJIb3YIOT
JEyKTUBHBIC M WHIYKTUBHBIC pPACCYyXJCHUS, OO0O0OIICHHE W KOHKPETHU3AIIUIO,
a0bctparupoBanne u ananoruto. OOydeHue anreOpe MpearnonaraeT 3HAYUTEITbHBIN
00BEM CaMOCTOSATEIBLHON MEATEIBHOCTH O0YYalOUIUXCs, MO3TOMY CaMOCTOSITEIbHOE
peleHre 3a1a4 sIBIsSeTCs peau3auen 1eaTeIbHOCTHOTO MPUHITUIA 00yUYeHHs.

B cTpykType mporpamMmbl yuyeOHOTO Kypca «Anredpa» It OCHOBHOTO OOIIETO
o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOIUYECKUE JTHUHUU:
«Yucina W  BBIYUCICHHS», «AnreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS W
HepaBeHCTBa», «PyHkuun». Kaxzaas u3 3TUX COIEpKATEIbHO-METOAUYECKUX JTMHUM
pPa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJIEUCTBYS C APYTUMH
ero nuHUsAMH. B xome wu3ydeHuss y4eOHOro Kypca oOOy4aromuMmcs MPUXOIUTCS
JIOTUYECKU PacCyk IaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBsI3M C
ATUM B IIpOrpaMmy y4eOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH,
NpE/ICTaBIIEHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTHYecKoro oOpa3oBaHUS M
CIIOCOOCTBYIOITHE OBJIAJICHUIO 00yJaronMMucs OCHOB YHUBEPCAIBLHOTO
MaTeMaTu4ecKoro si3bika. CoaepikaTeIbHON U CTPYKTYPHOU OCOOEHHOCTHIO yU4eOHOTO
Kypca «Anre0pay sIBIS€TCS €ro MHTETPUPOBAHHBINA XapakTep.

Conepxanue TuHUM «HucIa U BBIYUCICHUS CIYKUT OCHOBOM ISl JaJbHEHMIIIEro
W3Y4YeHUS MAaTeMAaTHUKH, CIIOCOOCTBYET PAa3BUTUIO Y OOYYAIONIUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHSI TI0JIb30BAThCS ~QJITOPUTMaMHU, a TaKKe
MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TIOBCETHEBHOW KU3HM.
Pa3BuTre MOHATUS O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEr0 O0Opa30BaHUSI CBSI3aHO C
pPaIMOHAILHBIMU W UPPAIMOHATIBHBIMHI YHCIIaMH, (POPMUPOBAHUEM TIPEICTABICHUN O
NEUCTBUTEIILHOM YHCJI€. 3aBEpIICHHE OCBOCHHUS YHUCJIOBOW JIMHUUM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.

Conepxanue IByX aiareOpanyecKux JIMHUN — «AnreOpanueckue BbIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOydarOUIUXCS



MaTEeMaTHYECKOTO ammapaTa, HEOOXOIMMOTO /I pEeIIeHUs 3ajJad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB M MPAKTUKO-OPHUEHTHPOBAHHBIX 331ad. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHHs Yy4eOHBI Marepuan TPYNIUPYETCS BOKPYT paldOHAIbHBIX
BBIpQXKCHUI. AnreOpa JIEeMOHCTPUPYET 3HAYCHHE MATEMaTHUKW KakK S3bIKa JUIs
MOCTPOEHHUSI MaTeMaTHYECKUX MOJIENCH, OMMUCaHUs MPOIECCOB U SBICHHUHN pearbHOTO
Mupa. B 3amaum  oOyueHuss anreOpe BXOASAT TakkKe JajbHEWIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJICHHUS, HEOOXOANMOr0, B YaCTHOCTH, Ui OCBOEHHS Kypca
nHGOPMATHKH, U OBJIaJICHUE HaBBIKAMU JICTyKTHBHBIX paccyxaeHuil. [IpeoOpa3oBanue
CUMBOJBHBIX (OpPM CHOCOOCTBYET pa3BUTHIO BOOOpaKeHHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxanne (yHKIIMOHATBHO-TpaQUUSCKON JMHUM HAIEJIEHO Ha TIOJIy4YeHHE
00yJaronMMICs 3HAaHUN 0 (PYHKIMAX KaK BaKHEUIIEH MaTeMaTHYecKOW MOAENH IS
ONMCaHUS M WCCIEOBAHUS PAa3HOOOPA3HBIX TMPOIECCOB M SBICHUI B TPUPOAC U
obmiectBe. M3ydenne maTtepuana CrocoOCTBYET Pa3BHTHIO Y OOYYArOMIMXCS YMEHUS
UCTIOJIh30BaTh Pa3IMIHBIC BBIPA3UTEIBHBIC CPEJICTBA S3bIKa MATEMATHKH — CIIOBECHBIC,
CUMBOJIMYECKHE, TpaduiecKre, BHOCUT BKJIa] B (HOPMHUPOBAHUE MPEACTABICHUH O POITH
MaTEMaTUKH B PA3BUTHH ITUBUIU3AINN U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7-9 Kitaccax m3ydaeTcst ydeOHbIH Kypc «Anredpay,
KOTOPBIH BKJIFOYAET CIEAYIONINE OCHOBHBIC pa3ieNbl cojepkaHus: «Yucma wu
BBIUUCTICHUS», «ANreOpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIHAW.

Ha uzyuenue yue6HOro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Heznenmo), B 8 kimacce — 102 yaca (3 yaca B Heneno), B 9 kiacce — 102
gaca (3 yaca B HEJICJIIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Yucaa v BbIYMCICHUS

HpoOu 0OBIKHOBEHHBIE U JIECATHYHBIE, IEPEXO OT OJHOU (HOPMBI 3aITUCH JpOoOEH K
npyroii. IloHsATHE panMOHAIBHOTO YHCIA, 3alUCh, CPAaBHEHUWE, YIOPSIAOYMBAHUE
pallMOHATIBHBIX YHuceld. ApudMETHYECKHE JEeUCTBUS C pPaIlMOHAIBHBIMU YHCIAMH.
Pemenue 3a1a4 U3 peaibHON NPAaKTUKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeNIeM: ONpe/ielieHre, MpeoOpa3oBaHue BbIPAKEHUN
Ha OCHOBE ONpeeIeHHs, 3aUCh O0IbIIMX YKcell. [IpoueHThl, 3anich MPOLEHTOB B BUJE
IpoOu 1 JpoOu B BHJIE€ MPOLIEHTOB. Tpu OCHOBHBIE 337]a4i HA TIPOLIEHTHI, PEIICHHE 3a]1a4
U3 peaJIbHOM ITPAKTUKHU.

[IpruMeHeHne MNPU3HAKOB JAECIMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIM HATYpalbHBIX
YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE NMpsMasi U 00paTHasi NPONOPLUUOHAIBHOCTH.

AJireOpanvecKue BbIpasKeHHU s

IlepeMeHHbBIE, YUCIOBOE 3HAYECHHE BBIPAXKEHUS C TMepeMeHHOW. JlomycTumbie
3Ha4YeHUsI MepeMeHHbIX. [Ipe/cTaBieHre 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B BUJE
dopmynbl. Beruncnenus no ¢opmynam. IlpeoOpasoBaHne OyKBEHHBIX BBIPAKEHHI,
TOKJIECTBEHHO paBHbIC BBIPAKEHUS, MTPaBUiIa MPeoOpa3oBaHMsl CYMM U MPOU3BEACHHUIA,
IpaBUJIa PACKPBITHS CKOOOK U MPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowreHnsl W MHoOrowieHsl. CreneHb MHoOrowjieHa. CrokeHHE, BBIYUTAHUE,
YMHOKEHUE MHOTOYJIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMbI U
KBaapar pasHocTu. Dopmyna pa3HOCTH KBaJapaToB. Pa3iokeHue MHOTrOUYJIEHOB Ha
MHOHUTEIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUs, TMpaBWiIa MpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JInHeliHOEe ypaBHEHHE C OJTHOW NEPEMEHHOW, YUCIO KOPHEN JTMHEMHOTO YpPABHEHUS,
peuieHrue JMHEWHBIX YypaBHeHMH. CoOCTaBJI€HUE YpPAaBHEHUN [0 YCJIOBHUIO 3a/IauH.
Pemenune TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHHUI.

JluneitHoe ypaBHEHWE C NIByMsl TMepeMeHHbIMU W ero rpaduk. Cucrema IBYX
JTUHEHHBIX YpaBHEHUH C IBYMs NIEpEeMEHHBIMU. Pelienne cuctemM ypaBHEHH CrIocoO0M
MOACTaHOBKHU. [[puMepsl penieHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIBK CHCTEM YPAaBHEHHUM.

DOyHKUUN

Koopannara Touku Ha npsMoi. HuciioBsle NpoMeXyTKU. PaccTosiHne Mexy 1Byms
TOYKaMHU KOOPJIAUHATHOM MPSAMOM.

[TpsitmoyronbHas cuctema koopaunat, ocu OX u Oy. AGcrucca U opArHATA TOYKU Ha
KOOpAWHATHON mockoctu. I[lpumepst rpadukoB, 3amaHHbix (opmynamu. UreHue
rpaduKoB peaybHbIX 3aBUcuMocTell. [lonstue pynkuun. I'paduxk Pynkuuu. CpoiicTBa



¢yukuuii. Jlunevinas ¢pynkuus, e€ rpaduk. I'padux dynknum y = |X|. I'padmyeckoe
pELICHUE TUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHECHUM.

8 KUIACC

Yucsia ¥ BbIYUCTICHUAS

KBaapatusbiii kopenb u3 uncina. [lonstue 06 uppanuoHanbHoM uucie. [lecaTuynbie
MPUOMKEHUST UppallMOHAIBHBIX uKcesn. CBoHCTBa apu(MeTHYECKUX KBaJpaTHBIX
KOpHEH U MX MPUMEHEHHE K MPeoOpa30BaHUI0 YUCIIOBBIX BBIPAKCHUM U BHIYUCIICHUSIM.
JleMCTBUTENBHBIC YHCIIA.

CreneHb C UenbIM MoKa3zaTeneM u €€ cBoiicTBa. CTaHIapTHAs 3allUCh YUCIIA.

AJiredpanyeckue BbIpasKeHHU s

KBanparthblil TpEXUiieH, pa3a0oKeHUE KBAAPATHOIO TPEXUJICHA HA MHOKUTEH.

Anrebpanueckasi 1poob. OCHOBHOE CBOMCTBO anreOpanueckoit apodu. CrnoxxeHue,
BBIYMTaHUE, YMHOXKEHHE, JIeJieHre anreOpandeckux ApoOei. PaninoHanbHbIe BRIPAKEHUS
U UX IpeoOpa3oBaHue.

YpaBHEHUS ¥ HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmysia KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera.
Perienrie ypaBHeHM, CBOASIIMXCS K JMHEHHBIM U KBagpaTHeIM. [IpocTeliiue npooHO-
paloHaIbHbIC YPABHEHUS.

['paduueckass uHTEpHpeTanus ypaBHEHUH C JABYMsI MEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHUH C IBYMS IEpEMEHHBIMU. [[prMepsI pelieHns: CUCTEM HEIMHEMHBIX
YPaBHEHUM C IByMs IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoMm.

UucnoBble HepaBeHCTBA M HMX CBoWcCTBAa. HepaBeHCTBO € OOHOW ITEPEMEHHOU.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJTHON nepeMeHHON. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DOyHKUUMA

[Tonstue ¢ynkuuu. OO6macTb ompeaeNeHUss U MHOXKECTBO 3HAYCHHH (YHKIUU.
CrniocoOnI 3aanust GyHKIIHA.

I'padux ¢pynxmuu. Urenue coiictB PpyHkiuu mo e€ rpaduky. [Ipumepsr rpadgukon
(bYyHKITUH, OTpakaloNIUX peaTbHBIC MPOIIECCHI.

OyYHKINH, OMICHIBAIOIINE TIPSIMYIO U OOPaTHYIO TPOMOPIIHOHATIFHBIE 3aBUCUMOCTH,
nx rpadukn. OyHkmEE Y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe pemenue ypaBHeH il
Y CUCTEM YPaBHEHHUM.

9 KJIACC

Yucsa 1 BBIYUCICHUSA

PanvioHanbHble 4ucCaa, MPpPAlMOHAIBHBIE 4YHCIA, KOHEYHbIE M OECKOHEUYHBIE
JecATUYHbIE TpoOU. MHOXKECTBO JEHUCTBUTEIBHBIX YKCEIN, IEHUCTBUTEIbHBIC YUCIA KAK
OeCKOHEUHbIE JecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKY
MHOKECTBOM JI€MCTBUTENBHBIX YUCEII U KOOPIMHATHON MPAMOM.



CpaBHeHue  NEUCTBUTENBHBIX  4uCeN,  apu@meTrhyeckue  JACHCTBUA  C
JNEUCTBUTEIIBHBIMU YHCIIAMU.

Pa3mepsl 00BEKTOB OKPYIKAIOIIEr0 MUPA, JUIMTETLHOCTH POLECCOB B OKPYKAIOIEM
MHpE.

[TpubnmxEHHOE 3HAUCHUE BETUYUHBI, TOYHOCTh MpUOIMKeHusl. OKpyrieHue Yyuces.
IIpyukuaka u OLEHKA pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOMSAIMXCS K JIUHEUHBIM.

KBanpatnoe ypaBHeHue. PelnieHue ypaBHEHMH, CBOIAIIMXCS K KBaJpaTHBIM.
buxsanpatHoe ypaBHeHue. I[Ipumepbl pelieHus ypaBHEHUM TpPETbEed U YETBEPTOU
CTEINEHEN Pa3JIOKEHUEM HAa MHOKHUTEIH.

Pemiennie  npoOHO-panMoHaIbHBIX ypaBHEHUH. PerieHue TEKCTOBBIX —3ajay
anredpanvyeckuM METOJIOM.

YpaBHeHUE ¢ IByMsI IEPEMEHHBIMU U €r0 Tpaduk. PemeHue cucteM AByX TUHEHHBIX
YpaBHEHUN C JByMsl NEpPEMEHHbIMU. PelieHwe cuctem ABYX ypaBHEHUW, OJHO W3
KOTOPBIX TUHEHHOE, a IPYroe — BTOPOi creneHu. [ padudeckas MHTEpIpeTalusi CHCTEMbI
YpaBHEHUH C IByMs IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1au aareOpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pemienve nuHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. Pemenne cucreM JIMHENHBIX
HEpaBEeHCTB ¢ oOAHOW miepemMeHHOM. KBaapatneie HepaBeHcTBa. ['paduueckas
UHTEpIIpEeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMM.

DOyHKUUHA

KBaapartnunas pyukuus, e€ rpaduk u cBoiictpa. [lapaGoina, KoopAHMHATH BEPIUIUHBI
napaboJibl, 0Ch CAMMETPHH MapadoJIb.

I'paduxu byukmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicraa.

YucaoBblie M0C/1€10BATEILHOCTH M MPOIrPeCcCHH

[lonsiTHE  YMCIOBOM  MOCIEAOBATEIBHOCTU.  3aJlaHHE  MOCJIENO0BATEIBHOCTH
peKyppeHTHO# dhopmyIioi u GopMyIoi N-To YjeHa.

Apudmernyeckas u reomeTpuueckas mnporpeccuu. Dopmynsl  N-TO  uiIeHa
apuPMETUIECKON U TEOMETPUUECKON TPOTPECCH, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne 4wieHOB apu(METUUECKON i TEOMETPUIECKOM MPOTPECCHil TOUKaMH Ha
KOOPJIMHATHON TIJIOCKOCTH. JIMHEHWHBIM MW HSKCMOHEHIUAIBHBIN pocT. CloxHbBIC
MIPOLCHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKOe BOCIMTAHHUE:

MPOSIBJIEHUEM HMHTEpEca K MPOLUIOMY M HACTOSIIEMY POCCHHWCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHEM K JOCTHUKEHUSM POCCUHUCKHX MATEeMAaTHKOB U POCCUHCKOU
MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX JTOCTHXKEHUW B JAPYrMX HayKax W
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN rpak/laHWHA U peasiu3allii ero Mpas,
NpEe/ICTaBIEHUEM O MaTEeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHbBIX CTPYKTYP,
ABJIICHUN, TIPOLEAYp TPaKJAHCKOro oOliecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXKJEHHIO JTHYECKHX MpOOJEeM, CBA3AHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKEHUUW HayKH, OCO3HAHMEM Ba)XHOCTH MOPATbHO-ITHUYECKUX
IPUHILMIIOB B I€ATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHE B PEIICHUU IPAKTUYECKUX 33/1a4 MaTEMaTUYECKON
HalpaBICHHOCTH, OCO3HAaHHMEM BA)XXHOCTHM  MaTeMaTH4YecKoro oOpa3oBaHUs  Ha
NPOTSHKEHU U BCEH KU3HU JUIs1 yCIEIIHOM TPO(eCCHOHATBHON AEITEIbHOCTH U Pa3BUTHEM
HEOOXOAMMBIX yMEHUH, OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM HWHAMBHYAIbHOM
TPAeKTOPUHU OOPA30BaHUSA M KUZHEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
00IIIeCTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K SMOLIMOHAJILHOMY U 3CTETUUYECKOMY BOCTIPUSATHIO MATEMAaTHUYECKUX
OOBEKTOB, 3aJay, pEIIeHUH, PpacCyKACHUHA, YMEHUIO BHUIETh MAaTEMaTHYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTAlMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHA YEJIOBEKA, TPUPOJIbI U 00111eCTBA, TOHUMAHHEM
MaTeMaTHUYeCKOM HayKH Kak c(epbl YeIOBEUECKOM AESITEIbHOCTH, ATAOB €€ Pa3BUTHS U
3HAYUMOCTH JUI1 pa3BUTUS LMBWIM3ALMHM, OBJIAJECHUEM SI3bIKOM MAaTEMaTUKH MU
MaTeMaTUYeCKOM KyJIbTYpOi KaK CpEeICTBOM MO3HAHUS MUPA, OBJIAIEHUEM ITPOCTEUIIUMU
HAaBbIKAMH HCCIIE0BATEIBCKON 1€ATEIbHOCTH;

6) ¢usuyeckoe BocnMTaHWE, G(opMHMpPOBaHHE KYJbTYPbI 310POBbS M
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NIPUMEHATh MaTEeMaTUUYECKUE 3HAHMSI B MHTEPECAX CBOErO 370POBB,
BEJICHUSI 3JI0pOBOTO O0pa3a >KM3HU (340pOBOE NUTaHUE, COAJaHCUPOBAHHBIA PEKUM



3aHSATUN U OTJbIXA, peryssipHas puznueckas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA
pediiekcuu, NpU3HaHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa JPyroro 4eJIOBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

OpUEHTAIlME Ha MPUMEHEHUE MATEMaTUYECKUX 3HAHUW MJid pElIeHUs 3a1ady B
00JIacTU COXPAHHOCTU OKPY’KAIOIIEH Cpelibl, IIAHUPOBAHUS MOCTYINKOB U OLICHKU HX
BO3MOJKHBIX MOCIECTBUM JJIs1 OKPY>KAIOIIEH Cpeibl, 0COZHAHUEM TI100aTbHOTO XapaKkTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) amanTanusa kK U3BMEHSIOIMMCS YCJIOBUSM COLMAJIbHON U MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEATEeNbHOCTh, B TOM YHCJIE yMEHHUE
YUUTBCSL Y APYTUX JIIOJEH, MPUOOpEeTaTh B COBMECTHON JEATEIbHOCTU HOBBIC 3HAHMUS,
HABBIKM ¥ KOMIICTCHIIUU U3 OIbITA JPYTHUX;

HEO0OXOAUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uuciie HopMyIupoBaTh
U7IeH, TIOHATHSI, TUTIOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JAE(MUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH, TIAHUPOBATh CBOE
pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYaIUIO KaK BBI30B, TPEOYIONINN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U fercTBUsl, GOPMYIUPOBATH U OIIEHUBATh PUCKH U TIOCIICICTBUS, (HOPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBISABIATH U XapPaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHONIICHWH MEXIy TMOHATUAMH, (HOPMYyIUPOBATH
onpeIeNICHUs MOHSATUH, yCTaHaBIIUBAaTh CYILIECTBEHHBIN MIPU3HAK
KJacCcu(pUKAIlMK, OCHOBAaHUS IS OOOOIIEHWS W CPaBHEHHS, KPHUTCPHUH
IPOBOJIMMOTO aHAJIN3A;

e BOCIPUHUMATb, dbopmynrpoBaTh u peoOpa3oBHIBAThH CYXKJICHHUS:
YTBEPAUTEIbHBIC M OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

e BBISBISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOPEUUS B
dakTax, MaHHBIX, HAOJTIOJEHUSAX W YTBEPKIACHUSIX, NpEIIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

e JleNIaTh BBIBOJBI C KCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
MHJIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

e pasz0bupaTh JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTHUBHOIO), MPOBOJIUTH CAMOCTOSATENBHO HECIOXKHBIE JI0Ka3aTelbCTBa
MareMaTH4ecKux (akToB, BRICTPAUBATH apTyMEHTALIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BbIOMpATh Ccr1oco0 penieHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIbKO BApUAHTOB
pemieHus, BbIOMpaTh HauOonee MNOAXOMAUIUMH C YYETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejbCcKue qeHCTBHUA.

UCIIOJIb30BaTh BOMPOCHl Kak MCCIENIOBATEIbCKAM WHCTPYMEHT MO3HaHUS,
dopMynupoBaTh  BOMNPOCHL,  (UKCHpPYIOIIME MPOTHUBOpEUYUE, MpodiemMy,
CaMOCTOSATEJILHO YCTaHABJIMBATh MCKOMOE W JIaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMeHTHUpPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH 1O  CAMOCTOSITEJIBHO  COCTAaBJIEHHOMY  IUIAHY  HECJIOXHBIH
AKCIEPUMEHT, HEOOJBIIOE HCCIENOBAaHUE II0 YCTAHOBIEHHUIO OCOOEHHOCTEH
MaTEMAaTUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOO;
CaMOCTOATENbHO (OpMYyTUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yibTaTam
NPOBEAEHHOTO  HAOJIIOJICHUS, HCCIECJOBAHUSA, OLEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

OPOrHO3UPOBATH BO3MOXHOE pPAa3BUTHE TIpollecca, a TaKXKe BbIJBUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH ~ HEAOCTATOYHOCTh W H30BITOYHOCTh HWH(OpMaIMK, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W  UHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BbIOMpaTh (opMy MpeAcTaBiIeHUs WHOOPMAIMU U WLUTIOCTPUPOBATH PEIllaeMble
3a/layu CXeMaMH, uarpaMmmMamMu, HHOU rpaduKoil 1 uX KOMOWHAIUSMU;
OILICHUBATh HAAEKHOCTh UH(POPMAIIUU TI0 KPUTEPUAM, MPETIOKEHHBIM YUUTEIEM
Wi cPOopMyITUPOBAHHBIM CAMOCTOSITEIBHO.

KommyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eficTBUS:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKIEHUS B COOTBETCTBUHU C YCJIOBHSIMHU U
HEeJISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, laBaTh MOSICHEHUS MO XOAY PEUICHHUs 3a/1auu,
KOMMEHTUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOA€ OOCYXKIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI,
npoOJieMbl, periaeMoil 3amadu, BHICKA3bIBATh WJICH, HAIICJICHHBIE Ha TIOUCK
pelIeHns, COMOCTAaBISATh CBOU CYXKACHUS C CYXKICHHSIMU APYTUX YYaCTHUKOB
auanora, OOHapYXUBATh Pa3IMIUE U CXOJCTBO MO3UIIUN, B KOPPEKTHOU (hopme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEeACTaBISATh PE3yibTaThl PEUIEHUS 3a/auyd, JKCIEPUMEHTa, HCCIEIO0BaHMUs,
NIPOEKTa, CAMOCTOSITENILHO BBIOMpATh (DOPMAT BBICTYIUICHUS C Y4ETOM 3ajad
MIpEe3eHTAIMU U OCOOCHHOCTEH ayIuTOPHUH;

MIOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM W WHAMBUIYaTbHOU
paboOTHI MPHU pelIEHUU YUeOHBIX MATEMATHUYECKUX 33/1a4;



NPUHUMATh 1EJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHOW pabOThl, paclpeaesarTh BUIbl padOT, JOrOBapUBaThCsA, 00CYXKIATh
MIPOIIECC U Pe3ybTaT paboThl, 0000IaTh MHEHHS HECKOJIBbKUX JIFOICH;
y4acTBOBaTh B IpyHmoBbIX ¢opMmax padoThl (0OCYXIEHHUS, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBl ¥ JIpyrH€), BBHIMOIHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JIEHCTBUS C JPYTUMH YiI€HAMH KOMAaHJbI, OIICHHWBATh
KayecTBO CBOET0 BKJIAJla B OOUIUI NPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHHUKAMU B3aUMO/ICHCTBUSI.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEILHO COCTAaBJIATh IUIaH, aJITOPUTM PEIICHUS 3a]auu (UK €T0 4acTh),
BBIOMPATh CIOCOO pEIIeHUs C y4ETOM HMMEKIINXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEHW, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUUN C
y4€TOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJS TMpoliecca U pesysbTaTa
pelieHrss MaTeMaTUYeCKOM 3a/1auu;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb NP PEIICHUU 3aJlayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OIIMOOK, BRISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa JAESITEIbHOCTH IOCTABICHHON LETu H
YCIOBUSAM, OOBSICHATh NPUYUHBI JIOCTHKEHUS WIM HEJIOCTIXKEHUS IIeJiH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyduenus B 7 kjiaacce 00Oydaroniuiics MOJYYHUT CICAYIOIMINE MPEIMETHBIC
pPE3YIbTATHI:

Yucya 1 BbIYUCTICHUA

BrimoniHATh, coueTast yCTHbIC U TUCEMEHHBIE TPUEMBI, apU(PMETHIECKUE TEHCTBUS C

panduOHAJIbHBIMHU YU CJIaMHU.

HaxoauTe 3HaueHUs YUCITOBBIX BRIPAKEHUM, TPUMEHSITH pa3HOOOpa3HbIe CIIOCOOKI U
MpUEMBI BBIUYUCIICHUS 3HAUCHUH APOOHBIX BBIPAKECHHM, COJAEPIKAMUX OOBIKHOBCHHBIC H
JNECATUYHBIE JPOOH.

[lepexonutb OT oOaHOM (GOPMBI 3amuUcU 4YHUCEd K Jpyroil (mpeoOpa3oBbIBATH
JECATUYHYIO IPOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B
OCCKOHCUHYIO JICCATUIHYIO APOOB).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATHLHBIC YHCTIA.

OKpyrasarTs uucna.



BbINOJNIHATE TPUKUAKY W OIEHKY pe3yJibTaTa BBIYMCIECHUM, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAXKCHUW. BBINOMHATE JEUCTBUS CO CTENEHSMU C HaTypaJlbHBIMHU
ITOKA3aTEIISIMH.

[TpuMeHATh NPU3HAKA AETUMOCTH, PA3JIOKEHUE HA MHOKUTEN HATYPAIIbHBIX YUCET.

Pemate npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4l, CBSI3AHHBIE C OTHOILICHUEM BEJIMYMH,
MPONOPIMOHAIBHOCTHIO BEJIMYUH, POLIEHTAMU, UHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS
3a/1a4 ¢ y4ETOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyecKue BbIpasKeHHU s

Hcnonws3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO U CHMBOJIMKY, MPUMEHSTH €€ B
npolecce OCBOCHUs yueOHOro MaTepuarna.

Haxonuth 3HadyeHuss OYKBEHHBIX BBIPAKECHUM TIPU 3aJaHHBIX 3HAYEHUIX
NEPEMEHHBIX.

BoinonHsaTh mpeoOpa3zoBaHMsl 1I€JIOT0 BBIPAXKEHHUS B MHOTOWICH MPHUBEICHUEM
MOTO0HBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BbINoJIHATE YMHOKEHHE OJHOWICHA HA MHOTOWJIEH U MHOTOWIEHAa Ha MHOTOWIEH,
IpUMEHATH (OPMYJIBI KBapaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcymiecTBIsATh Pa3ioXEeHWE MHOTOUYJICHOB HA MHOXUTENIM C MOMOIIbIO BEIHECEHUS
32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH ClIaraeMbIX, NPUMEHEHUs (opMys
COKPaAIIEHHOTO YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHMs MHOTOWICHOB MJisi PEHICHUS pa3IUYHbIX 3ajad U3
MaTE€MAaTHKH, CMEKHBIX IPEMETOB, U3 PEAJTbHON MPAKTHKHU.

Hcnonp3oBaTh CBOICTBA CTENEHEW C HATypaJdbHbIMU MOKa3aTeSIMU A
npeoOpa3zoBaHus BEIPAKEHUN.

YpaBHeHUs 1 HEPABEHCTBA

Pemarte nuHElHBIE YpaBHEHUS C OJHOW IEPEMEHHON, MPUMEHSA MPABUJIA TIEpexo1a
OT UCXOJIHOTO YPAaBHEHUS K PABHOCUIIBHOMY eMy. [IpoBepATh, SIBISETCS JIU YUCIO KOPHEM
ypaBHEHHUS.

[IpumensTey Tpaduyueckre METOAbl MPU PEIICHUH JWHEWHBIX YpaBHEHUH W UX
CUCTEM.

[TonOupaTh mpUMEPHI TIAP YHCE, SBISIONINXCSA PEIICHUEM JTUHEHHOTO YpaBHEHUS C
JNBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEHWHOTO YpPaBHEHHUS C JBYMS
MEPEMEHHBIMH, MOIB3YSCh TpahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPAaBHEHHUS.

PemaTte cucTeMbl IByX JIMHEWHBIX YPABHEHHUH C IByMS IEPEMEHHBIMU, B TOM YHCIIE
rpadudeck.

CocTaBisITh U pelaTh JUHEMHOE YPAaBHEHHUE WIIM CUCTEMY JIMHEUHBIX YPaBHEHU 11O
YCJIOBHIO 3371a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MTOJTYYEHHBIN
pe3yJbTar.

DOyHKIUA



N300paxath Ha KOOpPAWMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alUChIBaTh YHUCIOBBIC MNPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmedaTh B KOOPAMHATHOM INIOCKOCTU TOYKH IO 3aJJaHHBIM KOOPJAWHATAM, CTPOUTH
rpaduku muHEeHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh ¢ MOMONIBI0 (DYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMUYMHAMU:
CKOpPOCTb, BpPEMS, PACCTOSHHUE, LI€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOJUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumare rpaduueckuii cmocod mNpeacTaBieHUs W aHanu3a WHGOPMAIUU,
U3BJICKATh U HMHTEPIPETUPOBATH MHGOpPMALUIO U3 TpadUKOB pPEATbHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K xoniy oOydyenus B 8 kiacce 00ydaronuiicsi MOJYYHUT CICAYIOIMINE MPEIMETHBIC
pe3yJIbTaTHI:

Yuciia ¥ BBIYUCTCHUSA

Hcnonb3oBaTh HavyaldbHbIC MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX UYHCEI
JUISL CPaBHEHMS, OKPYIJICHWS M BBIUMCICHHM, H300pakaTh JCHCTBUTEIbHBIC 4YHCIIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[TpumensTh NoHATHE apU(METUIECKOTO KBaAPATHOTO KOPHS, HAXOAUTH KBAJPATHHIE
KOPHH, HCHOJB3Yys TMPU HEOOXOJUMOCTH KaJbKYJSITOP, BBHIMOJIHATH MNpeoOpa3oBaHUs
BBIPAXCHUH, COAEPKAIINX KBAAPAaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIINX U MAJIBIX YHCEI C TOMOIIBIO AECATUYHBIX JIpo0eii 1
crernenei uncna 10.

AJireOpanvecKne BbIpasKeHHU s

[IpuMeHsATh MOHATHE CTENEHU C LEJIBIM MOKa3aTesieM, BHIMOJIHATh MPeoOpa3oBaHus
BBIPAXXCHHU U, COAEPKALINUX CTEIIEHU C LIEJIBIM IT0KA3aTEIIEM.

BhBITIOJIHATE  TOKIIECTBEHHBIE MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKCHHN Ha
OCHOBE TPaBUJI JICUCTBHUI HAaJl MHOTOWICHAMH U aJIFeOpandeCKUMH TPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIH.

[IpuMensTs npeoOpa3oBaHUS BBIPAKECHUN 11 PEIICHUS Pa3IUYHBIX 3a7ad U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOM MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBIE, KBaJpaTHbIE YPaBHEHWsS W pAlMOHAJIbHBIE YpPAaBHEHHS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMH.

[IpoBOINUTE MPOCTEUIIINE UCCIECNOBAHUS YPAaBHEHUUW M CUCTEM YpPAaBHEHUH, B TOM
quclie C MNpUMEHEeHHWeM TpaduuecKuxX NpeacTaBieHnid (yCTaHABIWBATh, WMEET JIU
YpaBHEHHE WA CUCTEMA YPABHEHUM pEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOUee).

[lepexonuts OT coBecHOU (HOPMYIUPOBKHU 3aJ1auu K €€ anredpandeckol Mojaenu ¢
MIOMOIIBK) COCTaBJIICHUSI YPABHEHUSI WJIM CUCTEMbl YPAaBHEHHI, WUHTEPIPETHPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33/1a4M MOJYYECHHBIN PE3YyJIbTaT.



[IprMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLECHKH, PEIIATh
JUHEWHbICE HEPABEHCTBA C OJHOW MEPEeMEHHOW W WX CUCTEMBI, JaBaTh rpaduUecKyro
WJUTFOCTPALIAIO MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumares u uUCHONB30BaTh (YHKIIMOHAIBHBIE TIOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHHUS ), ONIPENEIATh 3HaUeHHE (DYHKLIUU 10 3HAYEHHUIO apr'yMEHTa,
onpeeNsTh CBOMCTBA GYHKUUHU 110 €€ rpaduKy.

Ctpoutb rpapuku 3jeMeHTapHbIX QYHKIUNA BUJIA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, OIHCHIBaTH CBOICTBA YHCIOBOH (HYHKIIHH 1O
e€ rpaduky.

K koniy oOydyenus B 9 kiacce oOy4aroniuiicss NOJy4YUT CIAEAYIOIMINUE MPEAMETHBIC
PE3YIABTATHI:

Yuciia ¥ BIYUCTCHUA

CpaBHUBATH U YNOPSIAOUUBATH PAIIMOHAIIBHBIC U UPPALMOHAJIBHBIE YHUCIIA.

BrinonHsaTh apudmMeTHUECKHUE ACHCTBUS C PAIMOHAIBHBIMM YHCJIAMH, cOoueTas
YCTHBIE U TUCHbMEHHBIC MPUEMBI, BBITIOJIHATH BHIYUCICHUS C UPPALMOHAIBHBIMU YUCTIAMMU.

Haxonuth 3HauyeHUs] CTENEHEW C UENbIMHU TOKa3aTessMU U KOPHEH, BBIUUCISITH
3HAYEHUS YUCIIOBBIX BBIPAKEHUI.

OKpyIJISITh NEWCTBUTENBHBIE YUCIIA, BHIIOIHATh IPUKUJIKY PE3YJIbTaTa BBIYUCICHUM,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs 1 HEPABEHCTBA

Pemiaty nMHEVHBIE M KBaApaTHbIE YPAaBHEHUS, YPaBHEHHS, CBOISAIIMECS K HHM,
npocTeite 1poOHO-paloOHaIbHBIE YPaBHEHUS.

Pemate cucteMbl ByX JUHEHWHBIX YPaBHEHHI C IByMsI IEPEMEHHBIMU U CHUCTEMBI
IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABIISIETCS JTUHEUHBIM.

Pemate TekcTOBBIE 3a/aun anreOpandecKuM CIOCOOOM C MOMOIIBIO COCTaBICHUS
YPaBHEHUS WIH CUCTEMBI IBYX YPAaBHEHUI C JBYMs IEPEMEHHBIMHU.

[IpoBOAUTE POCTEUIIINE UCCIEIOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM
quclie C MNpUMEHEHHWeM TpaduuecKuxX MpeacTaBieHnid (yCTaHABIWBAaTh, WUMEET IIU
YpaBHEHHE WM CUCTEMA YPABHEHUM PEILLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

Pemats nuHeiHbICE HEpABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300paxaTh peIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSAMOM, 3alIMChIBATh PEIIEHNE C TIOMOIIBI0 CUMBOJIOB.

Pemate cucTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIIHE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aIUCBIBATH PEUIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELICHUU PAa3JIMYHBIX 3a]1a4.

DOyHKUUN

Pacno3naBath  (yHKIIMM H3y4YeHHBIX BUAOB. [loKa3piBaThb CXEMAaTHUYECKU

pacIooKeHHe Ha KOOPIMHATHOW TNIOCKOCTH TpadukoB Gynkuumid Buga: y = kX, y = kx +



b,y =k/x,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HauYeHHil
K03 (PULIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKLIUM.

Crpoutrb u u300paXkaTh CXEMAaTHYECKUM TpapuKd KBAAPATHUHBIX (PYHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIMI MO UX TpaduKaM.

PacniozHaBaTh KBaJIpaTH4HYIO QYHKIUIO 1O (opMmyse, NPUBOIUTH HPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOU KU3HU, QU3HKH, TEOMETPHUH.

YucsioBble MOCI€10BATEIbHOCTH U IPOrPeccHu

Pacrio3HaBaTh apu(pMETHUYECKYI0O U T€OMETPUYECKYIO0 HPOTPECCHH MpPHU Pa3HBIX
crnoco0ax 3agaHusl.

BbINOJIHATH BBIYMCIIEHUS C UCIIOJIB30BaHUEM (OpMYIT N-TO WieHa apudMeTHIecKon
U T€OMETPUYECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N306paxkath wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MIOCKOCTH.

Pematp 3amaum, CBA3aHHBIE C YUCIOBBIMU IOCJIEI0BATEILHOCTSIMU, B TOM YHUCIIE
3a/layy U3 peaybHOM KHU3HU (C UCTIOJIB30BAHUEM KaJIbKYISTOPA, IU(PPOBBIX TEXHOIOTUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumenoBanue
pa3jaesioB U TeM
NMPOrpamMmbl

KoaunuecTBo
qacoB

Bcero Koutp

pao.

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHoOe coep:kaHue

Yucna n
BBEIYHMCIICHUS.
ParmmmonansabIe
qucia

25 2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
5b90

IToHsiTHE pallMOHATIBHOIO YUCIIA.
Apudmernyeckue NeHcTBUS C
palrOHATBHBIMU YHCIIAMH.
CpaBHeHue, yrnopsa04lBaHuE
palrOHaIbHBIX YUCEL.

CrerneHb ¢ HATYpaJbHBIM MTOKa3aTENEM.
Perienne oCHOBHBIX 3a/1a4 Ha APOOH,
MIPOLIEHTHI U3 PeabHOM MPAKTUKH.
[Tpu3Haku IEMUMOCTH, pa3IoKeHHe Ha
MHOKHUTENTH HATYPaJbHBIX YHCET.
PeanpHble 3aBucumoctu. [Ipsimas u
obOpaTHas

MPOMOPITUOHAITEHOCTH

AnreOpandeckue
BBIPKCHUS

27 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
5b90

Byksennsble BelpaxkeHusl. [lepemeHHbIE.
JomycTrMble 3HaUEHUS IEpEMEHHBIX.
DopMyIIbL.

IIpeobpazoBanne OYKBEHHBIX
BBIPAXEHNH, PACKPBITHE CKOOOK 1
IPUBEEHUE IIOAOOHBIX CIaraeMbIx.
CBoiicTBa CTeNeHU ¢ HaTypalbHbIM
MTOKa3aTeNEM.

MHorouneHnsl. CioxeHue, BBIYMTaHUE,

YMHO)KEHH € MHOTOWIEHOB. DopMyIIsl
COKpaIllEHHOI'0 YMHOX€EHHUS. Paznoxenue
MHOTOYJIEHOB HA MHOXKUTEIH

YpaBHeHus U
HEpPaBEHCTBA

20 2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
5b90

YpaBHeHuE, IpaBuiIa Mpeodpa3oBaHus
YpaBHEHUS, PABHOCUJILHOCTh YPaBHEHHH.
JIuneliHOe ypaBHEHME C OHOMI
TEpEMEHHOM, pelIeHne TUHEHHBIX
ypaBHeHUH. PelieHre 3a1a4 ¢ MOMOLIBIO
ypaBHEHUI.

JluneitHoe ypaBHEHUE C IBYMSI
NEPEMEHHBIMH U €ro rpadux.

Cucrema IByX JJUHEHHBIX YPABHEHUH C
IBYMSI IIEPEMEHHBIMH.

Pemenne cucrem ypaBHEHHI criocodom

IMOACTAaHOBKH U CITOCOOOM CIOXKCHUS

Koopaunats! u
rpaduKy.
OyHKIMHU

24 1

bubnuorexa [IOK
https://m.edsoo.ru/7f41

5b90

Koopaunarta Touku Ha mpsiMOM.
Yucnossle MpoMexyTKu. Paccrosiaue
MEXAY IBYMs TOYKaMH KOOPJUHATHON
IPSIMOM.

IIpsmoyronbHas cucrema KOOpJUHAT Ha
TJIOCKOCTH.

[Ipumeps! rpaduKoB, 3a1aHHBIX
¢dopmynamu. Urenne rpadukoB peasbHbBIX
3aBUCHMOCTEN.

[onstue pynkuuu. I'padux Gpynxunu.
CBoiicTBa (QyHKIHIA.
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Jluneitnas ¢pynkuus. [loctpoenue
rpaduka TUHEHHON QYHKIIIH.
I'padux pynxoun y = [x|.

IToBTOpEeHue n

bubnuoreka [IOK

oGoGueHHe 6 1 | https://m.edsoo.ru/7f41
5b90
OBIIEE
KOJIMYECTBO
YACOB I10 102 10

[TPOTPAMME
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8 KUIIACC

N HaumenoBanue Koaunuecrso DJIeKTPOHHbIE OcHoBHoOe€ coiepxaHue
]
/ pa3aesoB M TeM 4acoB (undposbie)
n/n
nporpamMmmMbl  Bcero Kontp | 00pa3oBaTeibHBbIE
pao. pecypchl
KBanpatHsiit kopens u3 umncina. [lonstue
00 uppaIroHaibHOM YHuciie. JlecaTuuHbIe
MPUOJIYDKEHHS] HPPAIMOHATBHBIX YHCEI.
Uncrna u [HeiictBurenbHple yncna. CpaBHeHUE
bubmmoreka [IOK JIEHCTBUTENBHBIX YUCEL.
BBIYHCJICHUA. . o
K 15 1 https://m.edsoo.ru/7f41 ApM(i)MeTI/IHGCKI/IH KBaJpaTHBIA KOPEHb.
Ba/ipaTHBIC 7af8 VpaBHeHue BUA X° = a.
KOpHH CBoiicTBa apU(PMETHUSCKUX KBAJAPATHBIX
KOpHEM.
[IpeoOpa3zoBaHUEe YHCIOBBIX BRIPAKECHUH,
CoJIepIKaIIUX KBaPATHBIC KOPHU
CrTereHb ¢ 1eTbIM ITOKa3aTeIeM.
Uucia u CrangaprHas 3anuch urcia. Pasmepsl
bubnuoteka [JOK
BEIIMCICHHMSL. i 00BEKTOB OKpYIKaromero Mmupa (ot
C 7 https://m.eds00.ru/7f41 | a7IeMeHTapHBIX YACTHIL 10 KOCMUYIECKHX
TEICHB € [CIBIM 7af8 00BEKTOB), IJIUTEIBHOCTh MPOLIECCOB B
ToKa3areyneM OKPYIKAaIOIIEM MHPE.
CBolicTBa CTEIEHHM C IEJIbIM ITOKa3aTelIeM
AnreOpandeckue KBaapatubiit Tpéxusen. Pa3noxenue
BBIPAKECHHS. brbmotexa LIOK KBaJ[PATHOTO TpEXUJIeHa HA MHOKUTEITH
KBanbaATHLL 5 https://m.edsoo.ru/7f41
BaJIPaTHBIN
-~ P 7af8
TpEXUIIEH
AnrebOpandeckas Apoob. JlomycTumbie
3HAYCHUS MIEPEMEHHBIX, BXOJAIINX B
AJre6panyeckue anr%6panqec1<1/1e BBIPKCHH. OcHoBHOE
Buoanoreka IIOK CBOMCTBO anreOpandecKoi apoowu.
BBIPaXKCHUS
i 15 2 | https://m.edsoo.ru/7f41 | Coxpamenue apobet.
Aunrebpanyeckast 7af8 Crnoxxenne, BEIYATaHUE, YMHOKEHUE U
npoOb JieJIEHHE anreOpandecKux apoOeii.
IIpeobpaszoBanme BRIpaKCHUH,
coJIepKalInX anredpanyeckue apoodu
KBanpatnoe ypaBuenue. Henoianoe
KBaJ[paTHOE ypaBHEHUE.
VpaBHeHUST U dopMyna KOpHEl KBaJpaTHOTO
bubmoreka [IOK ypaBHeHus. Teopema Buera.
HepaBeHeTBa. 15 2 | https://m.edsoo.ru/7f41 | PeIICHHE ypaBHEHHUI, CBOAAINXCA K
KBanparHsie 7af8 KBaapatHbIM. [Ipocreiinme qpodHo-
YpaBHEHUS paloHaJbHbIC YpaBHEHHUs. Pelenne
TEKCTOBBIX 3a]1a4 C TOMOIIBIO
KBaJIPATHBIX YPaBHEHUI
JluneitHoe ypaBHEHUE C IBYMsI
YpaBHEHUS U MepEeMEHHBIMU, ero rpaduk, MPUMepEI
bubnnorexa [IOK pelIeHUs YpaBHEHUH B LENBIX YHCTAX
HEPaBEHCTBA. - ‘
13 1 https://m.edsoo.ru/7f | Pemenue cucreM ABYX JIMHENHBIX
CHCTEMBI N
. 417af8 YpaBHEHUH C IByMS MepeMEHHBIMHU.
YpaBHCHUH [IpuMepsl perieHus: CUCTEM HETMHEHHBIX
YpaBHEHUH C IBYyMs ITepeMEHHBIMHU.



https://m.edsoo.ru/7f417af8
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I'paduueckas nHTEpIpETalsl YpaBHEHUS
C IByMsI IIEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IByMs [epEeMEHHBIMU.
Pemenre TeKCTOBBIX 3a71a4 ¢ TOMOLIBIO

CUCTEM YpaBHEHUU

YucnoBble HEPABEHCTBA U UX CBOWCTBA.
HepaBeHCTBO ¢ 0HOM ITEPEMEHHOM.
JIuHeliHbIe HEpaBEHCTBA € OJTHOU

YpaBHEHHUSA U bubnuotexa [IOK | nepemennoit u ux pemiernue. CucTeMbl
7 HEpPaBEHCTBA. 12 https://m.edsoo.ru/7f | TMHEHHBIX HEPABEHCTB C OIHOMU
Hepasencraa 417af8 NIEPEMEHHOI U UX pelICHHE.
N3o0pakeHue pelieHus JMHSHHOTO
HEPaBEHCTBA U MX CUCTEM Ha YHCIIOBOM
IPSAMOU
[ousarue ¢pyukuuu. O6IaCTh
O YyHKIMY. bubmoreka LIOK | onpenenenus n MHOMKECTBO 3HAUEHMUiA
8 OcHOBHBIE 5 https://m.edsoo.ru/7f | dynkmun. CriocoObl 3a1aHus QYHKIHHA.
OHSTHS 417af8 I'paduk pynkuun. CoiicTBa QyHKINH,
UX OTOOpakeHue Ha rpaduke
UrteHne 1 TOCTpOeHHE TPaduKOB
(byHKIUH.
[Ipumepst rpadukoB HyHKINH,
OTPaXKAIOIIUX PEabHbIC MPOIIECCHI.
OyHKINY. bubmmoreka [JOK | @yHKiun, onuchBaroOmIe MPAMYIO 1
9 Ywucnoseie 9 https:/m.edso0.ru/7f | 0OPaTHYIO NPONOPIMOHATBHbIE
417af8 3aBUCUMOCTH, UX Tpaduku. ['unepoorna.
bynun I'padux GyHxmu y = x2.
DyHKIUYN y = X2, y= X, y= VX, y= KX
rpaduyieckoe penieHe ypaBHeHU ! 1
CHCTEM YpaBHEHUU
bubmorexa IJOK | [ToBTOpeHNEe OCHOBHBIX MOHATHIT U
[ToBTOpEeHue n
10 606 6 https://m.edsoo.ru/7f | METOI0B KypcoB 7 U 8 KJIaccos,
LODINCHHE 417af8 00001IeHre 3HaHUI
OBIIEE
KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME
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9 KUIIACC

n/n

HaunumenoBanue
pa3/iesioB U TeM
MPOrpaMmbl

KoaunuecTBo
qacoB

Bcero Koutp

pao.

DJIEKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHoOe conep:kaHue

Yucna u
BBIUYHCIICHUSL.
JlecTBUTEIBHBI
€ gmucia

bu6mmoreka [IOK
https://m.edsoo.ru/7f
419d08

PannonanspHbIe Yricia, HpparuoHaIbHEIE
Yyucaa, KOHEYHBIE M OECKOHEUYHBIE
JIeCSITUYHBIC IPpOo0H. MHOXECTBO
JICHCTBUTEIBHBIX UHUCEI; NCHCTBUTEIBHEIC
Yucia Kak 0ECKOHEUYHBIE NECATUYHBIE
Jipobu. BzanmHO 0THO3HAYHOE
COOTBETCTBHE MEXIYy MHOKECTBOM
JIECTBUTEILHBIX YKCE]I 1 MHOXKECTBOM
TOYEK KOOPJAUHATHON IPSIMOM.
CpaBHeHHE IEHCTBUTEIBHBIX YHUCET,
apudmMeTHUecKre AeHCTBUS C
JIECTBUTEILHBIMU YK CIIAMHU.
IIpubmmxénHoe 3HAUCHUE BETTMIHHBI,
TOYHOCTH TTPUOIVKCHHUSI.

Oxkpyraenue uncen. [Ipukuaka u omeHka

pPEe3yIAbTATOB BHIUUCIICHUMN

YpaBHeHuUs u
HEpaBEHCTBA.
YpaBHeHus ¢
OqHOH

MepEeMEHHOM

14 1

bu6moreka [IOK
https://m.edsoo.ru/7f
419d08

JIluneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOASIINXCS K TUHEUHBIM.
KBagpatHoe ypaBHeHue. Pelienue
YpaBHEHUH, CBOIALINXCS K KBaJAPATHBIM.
buxBanpaTHble ypaBHEHHUS.

TIpumeps! penieHus: ypaBHEHU TpeTbe 1
4eTBEPTOM CTEMEHEN pa3ioKeHNEM Ha
MHOXXUTENH.

Pemenne npoOHO-panmOHATBHBIX
YpaBHEHUH.

PemeHue TeKCTOBBIX 3a/1a4

anreOpandIecKuM METOIOM

YpaBHeHus U
HEpaBEHCTBA.
Cucremsl
ypaBHEHUI

14 1

bubnuorexa [JOK
https://m.edsoo.ru/7f
419d08

JIuneliHOe ypaBHEHUE C IBYMsI
NEPEMEHHBIMH U €ro rpadux.

Cucrema IByX JJMHEHHBIX YPABHEHUH C
JIBYMSI IIEPEMEHHBIMH U €€ peleHHE.
Pewrenue cuctem IByX ypaBHEHUH, OHO
U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOI CTENEHH.

I'paduueckas uHTEpIIpETALINS CUCTEMBI
YpaBHEHUH C ABYMsI [1I€pEMEHHBIMHU.
Pemenne TekcToOBBIX 3a1a4

anredpanvecKkuM criocoOoM

YpaBHeHuA U
HEPABEHCTBA.
Hepasencra

16 1

bubnuorexa [IOK
https://m.edsoo.ru/7f
419d08

UwncnoBble HEPaBEHCTBA U MX CBOWCTBA.
JluHelinble HEpaBEHCTBA € OJTHOU
TepeMEHHON U MX pelIeHune.

CucTeMbl TMHEUHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHON U UX PELICHHUE.

KBanpatHble HEpaBEHCTBA U UX PELICHUE.



https://m.edsoo.ru/7f419d08
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I'paduueckas naTEpIpeTaLyisl HEPABEHCTB
Y CHCTEM HEPAaBEHCTB C ABYMS
nepeMEeHHBIMU

Ksanppatuunas dynkuus, e€ rpaduk u
cBoiictBa. [lapabona, KoopaUHATHI
BEPIIMHBI TapaboIIbl, OCh CHMMETPUN

Bubnuoreka [IOK | mapabonsl.
dynkuun 16 https://m.edsoo.ru/7f Crenennble QyHKIUY C HATypalbHbIMU
419408 nokasarensMu 2 u 3, ux rpaduku u
- CBOICTBA.
I'paduku pynkiuii: y = kx, y =kx + b, y
K
= y=ad y=ac, y=vxy= .
IToHsiTHE YUCIIOBOM TOCIIEN0BATEIBHOCTH.
3amaHue nocaen0BaTeNbHOCTH
pexyppeHTHOM hopmyiioit u hopmyJioii N-
20 YJIeHa.
Apudmernyeckas U reoMeTpuyIecKast
Hucnosere Bubmuoreka [JOK | POrpeccui. 5
MOCJIeI0BATENIbH 15 https://m.edsoo.ru/7f Popysvi N1-20 ena apﬂquemqecmn "
TeOMETPUIECKOI MPOrpeccuii, CyMMbI
0CTH 419d08 TIEPBBIX N YIECHOB.
UzobpaxceHne uineHoB apupMeTnIeckoi u
T€OMETPUYECKON NPOrpeccuili TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH.
JIMHEWHBIN U SKCTTOHEHITUAIBHBIA POCT.
CI10’KHBIE TIPOIIEHTHI
[ToBTOpEHME,
bu6mmoreka [IOK
000011IeHHE,
CHCTeMATHIAIS 18 https://m.edsoo.ru/7f
. 419d08
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
0 4acoB
pecypcsl

UYncia, BoIpaKeHUsl, TOXKIECTBA, YPABHEHUS 21
1 PanmonanesHbie yncna 1
2 UucnoBble BEIpaXKEHUS 1
3 YmucioBbie BEIpaXKEHUS 1
4 YucnoBsie BEIpAKEHUS 1
5 Bripaxkenus ¢ mepeMeHHBIMA 1
6 Bripaxkenus ¢ mepeMeHHBIMA 1
7 CpaBHEHME 3HAYEHUI BBIPAKECHUN 1
8 CpaBHEHHE 3HAUYEHUH BBIpAKCHUN 1
9 CBoiicTBa AeliCTBUIN HaAl YACIAMA 1
10 CBoWcTBa JeHCTBUH HAJ YHCIIaMHU 1
1 TO)KI[GCTBZE ToxxnecTBeHHBIC TPE0OPA30BAHMS 1

BBIPAXKEHUI
12 TO)KI[GCTBZE ToxxnecTBeHHBIC TPE0OPA30BAHMS 1

BBIPAXKEHUI
13 Kontponbras padorta Nel o teme: "Uwucna, 1

BBIPAKECHUS, TOXKIECTBA, ypaBHECHUS"
14 YpaBHEHHUSI ¥ €70 KOPHH 1
15 JluneiiHoe ypaBHEHHE C OJHOU IMEPEMEHHOMN 1 https://m.edsoo.ru/7f420482
16 JluneiiHoe ypaBHEHHE C OJHOM MEPEMEHHON 1
17 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHU I 1 https://m.edsoo.ru/7f42064e
18 Pewrenue 3agau ¢ noMoLIbI0 YypaBHEHUN 1 https://m.edsoo.ru/7f420806
19 Pemrenue 3agau ¢ noMoLIbIO YypaBHEHUN 1
20 Dopmysbl 1
21 KonTponsnas padora Ne2 no teme: "Yucna, 1

BBIPKEHUS, TOXKIECTBA, ypaBHEHUS"

DOyHKUMHU 12
22 YucIoBbIe TPOMEKYTKH 1 https://m.edsoo.ru/7f41dff2
23 Yro Takoe GpyHKIUSL 1 https://m.edsoo.ru/7f41ef06
24 Brruncnenue 3naueHuii GyHKIUH 110 hopMyne 1
25 Brruncnenue 3nauennii GyHKIuu no Gopmyie 1
26 I'paduk GyHKIHH 1 https://m.edsoo.ru/7f41e8a8




27 [IpsiMast mpoNOPIMOHATBHOCTH U €€ rpaduk 1
28 [IpsiMast mpoONOPIMOHATIBHOCTH U €€ rpaduk 1
29 Jluneiinas GpyHkuus u e€ rpaduk 1 https://m.edsoo.ru/7f427282
30 JIuneiinas pyHkuus u e€ rpadux 1
31 Jluneiinas GpyHkuus u e€ rpaduk 1 https://m.edsoo.ru/7f426d1e
30 JIuneiinas Gynkuus u e€ rpaduk. I'paduk 1
¢$byHKINHU Y = [X].
33 KonTtponeHas padota Ne3 mo teme: 1
"qDYHKIII/II/I"
CreneHb ¢ HATYpaJbHbIM MOKa3aTeJeM 11
O
34 FIPSACIICITE CTEHEHI € HATYPALHAM 1 https://m.edsoo.ru/7f4211de
rmoKasarejemM
35 VMHOXXEHME U EJIEHNUE CTEIIEHEN 1 https://m.edsoo.ru/7f42154e
36 YMHOXKEHME U JIeJIEHUE CTEIIEHEN 1
37 Bospeyienye B CTeMNCHE TPOU3BE/ICHH H 1 https://m.edsoo.ru/7f42154e
CTCTICHH
38 Bo3Beyienve B CTENICHE MPOH3BE/ICHH H 1 https://m.edsoo.ru/7f4218be
CTCTICHH
OMHOYJICH U €r0 CTaHIAPTHBIN BU]I https://resh.edu.ru/subject/le
39 1
sson/1068/
YMHOXKEHHE 0 THOUICHOB. https://resh.edu.ru/subject/le
40 1
sson/1137/
41 Bo3Benenune ogHoUIIEHA B CTETIEHD 1
42 ®ynxupn Y = X2 u'y = X3 u ux rpaduxu
43 ®ynxupn Y = X2 u'y = X3 u ux rpaduxu
44 Kontponpnas padorta Ned4 o teme: " CteneHn
C HaTypaJIbHBIM MOKa3areyieMm "
MHorouseHbl 18
MHOrOYJIEH B €r0 CTaHAaPTHBIN BU https://resh.edu.ru/subject/le
45 1
sson/1178/
46 CroxeHHe ¥ BBIYUTAHHE MHOTOYJICHOB 1 https://m.edsoo.ru/7f422af2
CroXxeHHe ¥ BBIYUTAaHHE MHOTOYICHOB https://resh.edu.ru/subject/le
47 1
sson/1180/
48 CnoxeHue ¥ BBIYUTaHUE MHOTOUYJIEHOB 1
49 YMHOXEHUE 0JHOUWIEHA HA MHOTOYJIEH 1
YMHOXKEHHE OJTHOWJICHa HA MHOTOUYICH https://resh.edu.ru/subject/le
50 1
sson/1164/
51 YMHOXEHHE OJTHOWICHA HA MHOTOUICH
52 Brinecenne 00111ero MHOKHUTEINS 32 CKOOKH
53 Brinecenne 00111ero MHOKHUTEINS 32 CKOOKU 1 https://resh.edu.ru/subject/le

sson/1275/




54 BriHecenue 0011ero MHOKHUTENS 32 CKOOKH 1
55 KonTtponrsHas padota Ne5 mo teme: 1
"MHorouseHsI"
56 YMHOKEHHE MHOTOYJICHa Ha MHOTOWICH 1 https://resh.edu.ru/subject/le
sson/1240/
o7 YMHOKEHME MHOTOWIEHA HA MHOTOYWJIEH 1
58 YMHOKEHNE MHOTOWIEHA HA MHOTOWICH 1
59 PasnoxeHre MHOrOYIeHa Ha MHOKUTEIIN 1 https://resh.edu.ru/subject/le
CII0COOOM IPYIITUPOBKH sson/1069/
60 PaznokeHre MHOTOYICHA HA MHOKUTEIH 1
CIOCOOOM TpYIITUPOBKU
61 PaznoskeHre MHOTOUICHA HA MHOKUTEITH 1
CIIOCOOOM TpYIITHUPOBKU
62 KonTpomasnas padora Ne6 o teme: 1
"MHorouneHsI"
D opMyJIbl COKPAIIEHHOTO0 YMHOKEHUSI 18
63 Bo3BesieHre B KkBaipat u B KyO0 CyMMBI 1 https://resh.edu.ru/subject/les
Pa3HOCTH JIBYX BBIPOKCHHIA son/1138/
64 Bo3ssenenue B kBagpar u Bva6 CYMMBI 1
Pa3HOCTH JIBYX BbIpaKEHUI
65 Bo3sBeneHue B KBagpar v B KyO CyMMBI U 1 https://resh.edu.ru/subject/les
Pa3sHOCTH JIBYX BBIPAKCHHI son/1141/
Pa3noxxeHne Ha MHOKUTENU C IIOMOIIBIO
66 (dhopmys KBajipaTa CyMMBI M KBaJjpaTa 1
pasHocTH
Pa3noxxeHne Ha MHOUTENHU C TIOMOIIBIO .
67 (POPMYIT KBAZDATA CYMME 1 KBaHpaTLZ 1 https://resh.edu.ru/subject/les
son/1071/
pasHocTH
68 YMHOKEHHE Pa3HOCTH JBYX BhIpaKEHUH Ha UX 1 https://resh.edu.ru/subject/les
CYMMY son/1070/
69 YMHOKEHHE Pa3HOCTH JABYX BBIPAKEHUN Ha MX 1
CyMMY
70 Pa3noxxenne pa3HOCTH KBaJIpaToB Ha 1
MHOKHTEIH
71 Pa3noxxeHne Ha MHOXUTEIN CYMMBI U 1
pa3HOCTH KyOOB
7 Pa3noxxeHne Ha MHOXUTEIN CYMMBI U 1
pa3HOCTH KyOOB
73 KonTtponsHas padota Ne7 no teme: "Dopmyrbl 1
COKpAILEHHOI'O YMHOXEHUS"
74 [IpeoOpazoBaHme 11ETOTO BEIPAKESHUS B 1

MHOTOYJICH




[IpeoOpazoBaHme 11EIOTO BEIPAKCHUS B

75 1
MHOTOYJICH
76 [IpeoOpazoBaHme 1EITOTO BEIPAKCHUS B 1
MHOTOYJICH
77 Eiif:;ii:iﬁitj;’;?C060B o 1 https://m.edsoo.ru/7f4239de
78 [IpuMeHeHne pa3IMmyHbIX CIOCOOOB IS 1
Pa3NioKEHUsI HA MHOXKHUTEIN
79 TlpuMeHEHHe pasIibix Ciocoo At 1 https://m.edsoo.ru/7f423312
Pa3NIoKEHUsT HA MHOYKHUTEIN
80 KonTponbnas padora Ne§ no teme: 1
"[IpeoOpazoBanue 1ENBIX BRIpAKEHUN"
CucreMbl JTUHEHHBIX YPABHEHU 15
81 JIuHeitHOe ypaBHEHUE C IBYMSI IEPEMEHHBIMU 1 bubnuotexa [JOK
https://m.edsoo.ru/7f427c32
82 I'pacduk nuHEtHOTO ypaBHEHUS C ABYMS 1 bubnuoreka [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f427e8a
83 I'pacduk nuHEtHOTO ypaBHEHUS C ABYMS 1
TIePEeMEHHBIMHU
84 CucTeMbl TUHEWHBIX YPAaBHEHHUU C ABYMS 1 bubmuorexa [JOK
MepEeMEHHBIMU https://m.edso0.ru/7f42836¢
85 CucTeMbl TUHEUHBIX YPAaBHEHUM C ABYMS 1
MepeMEeHHBIMU
86 Crroco6 1oICTaHOBKHA 1
87 Crroco6 1oICTaHOBKH 1
88 Croco0 ImoACTaHOBKHA 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f4284de
89 Cnoco0 croxxeHust 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f42865a
90 Crioco6 ciosxeHust 1 bubmuoreka [JOK
https://m.edsoo.ru/7f4287d6
91 Crioco6 crosxeHust 1
92 Pemienue 3a7a4 ¢ MOMOIIBIO CUCTEM 1 https://resh.edu.ru/subject/le
ypaBHEHHIA sson/1145/
03 Pemrenue 3a1a4 ¢ MOMOIIBIO CUCTEM 1 https://resh.edu.ru/subject/le
ypaBHEHHIA sson/1146/
94 Pemrenue 3agau ¢ MOMOIIBIO CUCTEM 1
YPaBHEHUN
95 KonTtponsnas padora Ne9 no teme: "Cuctembl 1
JMHENHBIX ypaBHEHUN"
IloBTOpEHUE 7



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB

96 . 1
Kypca 7 kinacca, 00001eHre 3HAaHUA

97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1
Kypca 7 kinacca, 00001eHIe 3HAaHUIA

98 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB 1
Kypca 7 kiacca, 000011eHne 3HaHi

99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1
Kypca 7 kiacca, 000011eHne 3HaHHi

100 | UroroBas koHTpodbHas padota Nel( 1

101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1
Kypca 7 kiacca, 00001ieHne 3HaHui

102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1
Kypca 7 kiacca, 000011ieHne 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




YUYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

* Martematuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK, 7 kinacc/ MakapbiueB
I0.H., Munmrox H.I'., HemikoB K.W. u npyrue; nox pen. Tensaxosckoro C.A.,
AxmmonepHoe obmectBo «M3matensctBo «lIpocBenienue»

* Martemartuka. Anre0pa: 8-it kiacc: 0a30BbIN ypOBEHb: yueOHUK, § Kiacc/ MakapbiueB
I0.H., Munmrox H.I'., HemikoB K.W. u npyrue; nox pen. Tensaxosckoro C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Martemaruka. Anrebpa: 9-it kiacc: 0a30BbIi ypOBEHb: yUeOHUK, 9 kiacc/ MakapbiueB
I0.H., Munmrox H.I'., HemikoB K.W. u npyrue; nox pen. TensikoBckoro C.A.,

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOJJNUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

METONYECKOE TIOCOOHE ISl YIUTEIS;
TUTaKTHYECKUE MaTePUAITbI;

pabouune TeTpaau;

TEMaTHYECKHUE TECTHI;

e KOHTPOJIbHBIC H CAMOCTOSITCIIEHBIC paboTst

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1 poBOit 00pa3oBaTEIBHBIN pecypc I KO sikiacc https://www.yaklass.ru/
but6nmoreka IJOK

oOpa3zoBartepHBINA IopTat yuu.py https://uchi.ru/

caiit Buneoypoku https://videouroki.net/

oOpa3oBaTeIbHBIN MOPTAJ Il MOATOTOBKH K BIp https://vpr.sdamgia.ru/



https://www.yaklass.ru/
https://uchi.ru/
https://videouroki.net/
https://vpr.sdamgia.ru/
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