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IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa ABISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE JAPYTUX TUCLUMUILUINH, KaK €CTECTBEHHO-
HAy4yHOT'0, TaK W TYMAaHUTAPHOT'O IIMKIOB, €€ OCBOCHHE HEOOXOAMMO sl
NPOAOJIKEHUsI 00pa30BaHus U B MOBCEIHEBHOM kuU3HU. Pa3Butue y oOyuarommuxcs
Hay4YHBIX TPEACTABIEHUNH O TMPOUCXOXKACHUM U CYHUIHOCTH alreOpandyecKux
abCcTpakImii, cnoco0e OTPAKEHUSI MaTEMaTUIECKON HAyKOU SIBJICHUI U TPOIECCOB
B TPUPOAEC U OOIIECTBE, POJIM MAaTEMaTHUYECKOro MOCIWPOBAHHA B HAYYHOM
MO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M KaueCTB MBIIUICHHSI, HEOOXOUMBIX JJI aJanTallid B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenue anreOppl oOecrieunBaeT pa3BUTHE YMEHHS HaOII0aTh,
CpPaBHMBAThb, HAaXOAWTHb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHSI W BBIBOBI,
dbopmynupoBath yTBepxkaeHus. OcBoeHUE Kypca alredpbl 00ecleuynBaeT pa3BUTHE
JIOTUYECKOr0 MBIIUICHUST OOYYaroIIMXCSi: OHU HCHONB3YIOT JENYKTUBHBIE W
WHIYKTUBHBIE PAacCyXIeHHUs, 00001IeHrne 1 KOHKPETU3aIuio, abcTparupoBanue u
anajorutro. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAYUTEIbHBIM  O0BEM
CaMOCTOSITENTFHOM ~ JIEATENHbHOCTH OOYYaIOUIUXCSA, IO3TOMY CaMOCTOATEIHHOE
pellieHue 3a1a4 sBJSETCs peanu3alueil 1esTeIbHOCTHOrO MPUHIIUIA 00yUEeHHUS.

B cTpykType nporpammel yueOHOIo Kypca «Asredpa» 1t OCHOBHOT'O OOLIEr0
o0pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEpPKATeIbHO-METOINYECKUE JTUHUU:
«Yucna # BBIUKCICHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuuuy». Kaxmgas w3 3THUX colep)kaTelnbHO-METOJUYECKHX
JVHAN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOACHCTBYS C
ApPYTUMH €ro JHHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca OOydarommMmcs
NPUXOJUTCS JIOTHYECKU PACCYKJaTh, MCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBsi3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTUKH, IIPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTUYECKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIUMUCS
OCHOB  yHHMBEpCaJIbHOr0 Maremaruueckoro s3bpika. CopepxaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anrebpay SBISETCA €ro
WHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW MJiA
JaNbHEHNIIIEro U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyYaIOIIUXCS
JIOTUYECKOI'0 MBIIICHUS, OPMUPOBAHUIO YMEHHUS MOJIb30BAThCS aIrOPUTMaMU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
KU3HU. PazBUTHE MOHATHUS O YMCIE HA YPOBHE OCHOBHOI'O OOWIEro oOpa3oBaHUs
CBSA3aHO C pAIMOHAIBHBIMU W HWPPALMUOHATIBHBIMU YHCIaMU, (OPMUPOBAHUEM



MPEACTABICHUN O JEUCTBUTEIHHOM YKCIIE. 3aBEPILICHUE OCBOCHUS YUCIOBOM TMHUU
OTHECEHO K CpeHeEMY 00111eMy 00pa30BaHUIO.

Conepxanue IByX aireOpandeckux JUHUM — « AreOpandecKre BhIPaXKeHUs»
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO arrmapaTa, HeoOXOAMMOro IS PEHIeHUs 3a7ad4 MaTeMAaTHKH,
CMEXHBIX MPEIMETOB | MTPAKTUKO-OPHUEHTHUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oburero oOpazoBaHMs Y4eOHbI MaTepuasl TPYNIUPYETCS BOKPYT PallMOHATIBHBIX
BbIpOKEHUN. Ajredpa IEMOHCTpPUPYET 3HAYEHUE MaTEeMaTUKHM KakK s3bIKa s
MOCTPOCHUSI MAaTeMaTHUYECKUX MOJIEIe, ONHUCAaHMs TPOLECCOB U  SIBICHUUN
peanpHOro Mupa. B 3amaun oOyuenus anreOpe BXOASAT TakXKe JaTbHEHIIIee pa3BUTHE
ANTOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YaCTHOCTH, ISl OCBOSHHUS Kypca
UHQOpPMATUKK, U  OBJIAJICHUE  HaBbIKAMU  JIEAYKTUBHBIX  PacCy>KICHUMH.
[IpeoOpa3zoBanue CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTRY.

Conepxanne QyHKIIMOHATHHO-TpadUIECKON TMHUM HAIEIICHO Ha MOy4YeHHE
oOy4JaromMMHCs 3HaHUNH O (DYHKIMSAX KaK Ba)KHEHIel MaTeMaTu4ecKod MOJenu
JUTSI ONTMCAHUS M UCCIIEOBAHUS pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUA B IPUPOE U
obmiectBe. M3yuenue MaTepuasna CrocoOCTBYET pa3BUTHIO y O0yUaIONINXCS YMEHUS
WCIIOJIB30BaTh PAa3JIMUHBIC BBIPA3UTEIBHBIC CPEICTBA s3bIKA MATEMATHKA —
CIIOBECHBIC, CHMBOJIMYCCKHE, Tpaduueckue, BHOCUT BKIaJ B (HOpMHpPOBAHUE
NPEICTaBIICHUN O POJIM MATEMATHKU B PA3BUTUU [TUBUIN3ALUU U KYIbTYPHI.

CornacHo ydeOHOMY IUIaHy B 7-9 Kilaccax wu3ydaercsi y4eOHbIM Kypc
«Anredpa», KOTOPBIA BKIIIOUAET CIEAYIONIME OCHOBHBIC Pa3feNbl COJCPIKAHUS:
«Yucna # BBIUKCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPaBHEHUS U
HEpaBEHCTBa», «DYyHKIIUN.

Ha n3yuenue yueOHoro kypca «Anreopa» orsoaurca 306 yacos: B 7 kinacce —
102 gaca (3 gaca B HeAento), B 8 kinacce — 102 gaca (3 yaca B HeAeno), B 9 kiacce
— 102 gaca (3 yaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucna v BBIYUCICHUA

JlpoOu OOBIKHOBEHHBIC W JNECATHYHBIE, TIEPEXOa OT OJHOU (HOPMBI 3amucH
npobeit k apyroil. IloHaTwe panMOHaIBHOIO 4YHCHA, 3aluCh, CpPaBHEHHUE,
yIOPSJOYMBAHUE  PAlMOHAIBHBIX  uucen. Apudmernyeckue JeHUCTBUA €
palroHaIbHBIMU YKciamMu. Pelienue 3ajad U3 peaibHOM MPaKTHKWA Ha 4acTH, Ha
JpooOwu.

CreneHb C HaTypajdbHBIM IIOKa3aTeleM: OIpeJeleHue, Mnpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpeieeHus, 3auch Oonbiux yncen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BHUJIE IPpOoOW U JpOOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIC 3a/1aud Ha
MPOLECHTBI, PELICHUE 33724 U3 PEAIbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JICIMMOCTH, PAa30XKEHHE HAa  MHOXKUTEIHN
HATypAJIbHBIX YUCET.

Peanpupie  3aBUCMMOCTH, B TOM 4YHCle TpsiMas W oOpaTHas
MPONOPUHUOHAIIBHOCTH.

Auredpanveckue BbIPaKeHUsI

[IepeMeHHBIE, YNCTOBOE 3HAUEHUE BBIPAXKEHUS C NepeMeHHOU. [lonmycTumble
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEK]ly BEIMUMHAMU B BUJIE
dbopmynbl. Beraucnenus no popmynam. [IpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJIECCTBEHHO pPaBHBIC BBIPAXEHHUS, TMpaBUiia MpeoOpa3oBaHUsi CyMM U
MPOU3BEACHUM, MTpaBUJIa PACKPHITHUS CKOOOK U MIPUBEICHUS TTOJO0HBIX CJIaraeMbiX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM MIOKA3aTEIEM.

OnHowiensl U MHOTowlIeHbl. CteneHb MHorowieHa. ClioxKeHue, BRIUUTAHUE,
YMHOKE€HUE MHOTOWIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBAJIPAT CYMMBI
¥ KBagpaT pazHocTu. @opmyiia pa3HOCTH KBaJIpaToB. Pa3iokeHne MHOrOWIEHOB Ha
MHOKUTENH.

YpaBHeHHs] U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUS, IpaBUjia MPeoOpa3OBaHUS ypaBHEHUS,
PaBHOCUJILHOCTb YPABHEHUU.

JIuHeiHOe ypaBHEHHE C OIHOM MEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIO
YpaBHEHHSI, pEIIEHUE JIMHENUHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHUI IO YCIOBUIO
3agauyu. Pelienue TeKCTOBBIX 3a/1a4 ¢ MOMOILBIO YPAaBHECHUM.

JIuneliHOe ypaBHEHHE C JIByMs NIEPEMEHHBIMU U ero rpaduk. Cucrema IBYyX
JMHENUHBIX YpaBHEHHUU C JBYMs NEPEMEHHbIMU. PelieHue cucreM ypaBHEHUU
croco0oM moACcTaHOBKU. [IpumMeph! peneHus: TEKCTOBBIX 3a7a4 C TOMOIIBI0 CUCTEM
YPaBHECHUM.

DOyHKIUU



Koopaunara Touku Ha npsimon. UucnoBsle TPOMEXYTKU. PaccTossHne Mexay
JIBYMsI TOYKAMHU KOOPJIMHATHOMN MPSIMOM.

[IpsmoyronbHas cuctemMa KoopauHat, ocu Ox u Oy. Abciucca U opJiUHATa
TOYKH Ha KOOPJAMHATHOM IIO0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (OpMYyITaMH.
Urenune rpadukoB peasibHbIX 3aBUCUMOCTe. [lonstre hynakuuu. ['paduk pyHKIINAN.
CaoiictBa ¢yukimii. Jluneiinas ¢yukums, e€ rpaduk. ['padux Gpynkuun y = [x|.
I'paduueckoe penieHre TMHEWHBIX YPABHEHUH U CUCTEM JIMHEUHBIX YPABHEHU.

8 KNIACC

Yucya 1 BBIYMCICHUSA

KBagparuelii kopeHb u3 uucna. [loHsTHe 00 UppalLMOHATBHOM YHCIIE.
JecsaTuanHble TpUOTMKEHUS UPPAIIMOHANIbHBIX YyKcen. CBolcTBa apuMEeTHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHE K MPeoOPa30BAHUIO YUCIIOBBIX BhIpaXKEHUN
Y BBIUMCIIEHUAM. J|eHCTBUTENbHBIE YUCIA.

Crenens ¢ nenpIM nokaszaTteneM u e€ ceorcTBa. CTanaapTHas 3alKUCh YUCIA.

AuredpanvecKkue BbIPaKeHUSs!

KBagpaTHbIil TpEXUIIEH, pa3IOAKEHUE KBAPATHOIO TPEXUIIEHA HA MHOKUTEH.

AnreOpanueckass ApoOb. OCHOBHOE CBOMCTBO aireOpandyeckoil apoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JCIIEHHE airedpandeckux JpoOeH.
PanronanbHbie BRIpaKEHUS U UX MpeoOpa3oBaHueE.

YpaBHeHHs] 1 HEPABEHCTBA

KBagparnoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHMH, CBOJAIIMXCS K JIMHEWHBIM H  KBAaJPAaTHBIM.
[Ipocreiiue ApoOHO-palMOHAIbHBIC YPABHEHHUSL.

I'paduueckas uHTEpripeTanysi ypaBHEHUN C JBYMS NEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMsI II€pEMEHHBIMHU. [IpuMepnl pelieHus CucTtem
HEJIMHENHBIX YPABHEHUH C IBYMS [1IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoooM.

HucnoBble HEpAaBEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
Cucrembl JIMHENHBIX HEPABEHCTB C OJHON NTEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynkimu. O61aCTh ONpEACIeHUS U MHOKECTBO 3HaYCHUN (PYHKITUH.
CnocoOsbI 3aanus PyHKIIHIA.

I'padpux dbysaxkmun. Utenuwe coiicTB pynkmmu mo e€ rpaduky. [Ipumepst
rpa@uKoB QYHKIMIA, OTPAXKAIOIIUX PeAIbHbIE IPOLIECCHI.



OyHKIHMM, OMNHUCHIBAIOUIME TPSMYIO M OOpaTHYK MPONOPLHOHAIIbHBIC
3aBUCUMOCTH, UX Tpadpuku. OyHkuun y = x2, y = x3, y = x, y=|x|. Tpaduueckoe
pelIeHUEe YPaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yuciia 1 BBIYMCTICHUA

PanmonanbHple uKcia, UppalMOHAIBHBIE YKCIA, KOHEYHbIE U OCCKOHEUHBIE
AecsTUYHbIe ApoOu. MHOXKECTBO NEHCTBUTENbHBIX YMCEIN, ACUCTBUTENbHbBIC YUCIIa
KaKk OECKOHEYHbIE JECATHYHBbIE JpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE
MEXIYy MHOKECTBOM JEUCTBUTENBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIEHCTBUTENIBHBIX YHUCEN, apu(MeTHyecKue AEUCTBHUS C
JNENCTBUTENBHBIMU YUCIIAMMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHPA, JJIUTEIBHOCTh MPOLIECCOB B
OKPY’KaroIIEM MHUpE.

[TpuOnmxkE€HHOE 3HaUEHUE BEIMYUHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3ysbTaToB BEIYMCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JluneriHOE ypaBHEeHME. Penienne ypaBHEHUM, CBOISIIIMUXCS K JTUHEHHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASLIMXCA K KBaJApPaTHBIM.
bukBanparnoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIEHEN Pa3I0KEHNEM HA MHOXKUTEIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3ajaad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE ¢ AByMs MEPEMEHHBIMU U ero rpaduk. PemieHue cuctem AByX
JIVMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU. PellleHre CucTeM IByX ypaBHEHU,
OJTHO M3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTopoi creneHu. ['paduueckas
UHTEpIPETALs CUCTEMbl YPAaBHEHUN C IBYMSI IEPEMEHHBIMHU.

Perienne TekCTOBBIX 3aj1a4 alredpandeckum crocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JIMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OAHOM IiepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'padmyeckass uHTEpHpeTanys HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatnunas ¢yskius, e€ rpaguk u cBoiictBa. [lapaGomna, xoopauHaThI
BEPIIHUHBI TapadoIbl, 0Ch CAMMETPUH MTAPAOOIIBI.

Ipaduxu dysxmmit: y =kx, y=kx + b, y=k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.

Yucii0BbIEe MOCIEA0BATEIBHOCTH U IPOrPECCUH



[TonsaTHe YHCIOBOM TMOCIEAOBATEILHOCTU. 3aJaHUE IIOCJIeI0BATEIbHOCTH
peKyppeHTHOH hopmyIioi U GopMyJIoi n-T0 YjIeHa.

Apudmernyeckas u reoMmerpuueckass mporpeccud. PopMmysbl n-ro ujieHa
apuPMETUIECKON 1 TeOMETPUUECKOM MPOrpecCcuii, CyYMMbI TIEPBBIX /1 YJICHOB.

N300paxxeHne WIEHOB apU(PMETUUYECKOM M T'€OMETPUYECKON Mporpeccui
TOYKAMHU HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHUIHAIbHBIA POCT.
CI10XHBIE IPOLIEHTBL.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHS NPOrpaMMbl Y4eOHOro Kypca
«Anredpay XapaKTepu3yrTCs:

1) naTrpuoTHYeCKOE BOCIMTAHME:

IIPOSIBICHHEM MHTEpeca K TMPOLNUIOMY M HACTOALIEMY POCCHUHUCKON
MaTeMaTUKH, [IEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCUHCKHUX
MAaTEMATUKOB U POCCUICKOW MaTeMaTUYECKOW HIKOJIbI, K HMCIOJb30BAaHUIO 3THX
JOCTIKEHUN B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0S13aHHOCTEN rpaklaHWHA U peallu3aliu €ro
npaB, TMPEJACTaBIECHUEM O MaTeMaTHYEeCKUX OCHOBax (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHUHU, MPOIEAYp TPakIaHCKOro oOIiecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYXICHUIO 3THUECKHUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JIOCTUKEHUM HAyKW, OCO3HAHUEM BaXHOCTHU
MOpPaJIbHO-3TUYECKHUX MPUHIIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) TpyaoBoOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTUE B PEIICHUU NPAKTHUYECKUX 3a7ay
MaTEMaTUYECKON HANpPaBIC€HHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOIO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEH JKU3HU I YCHEIIHOW MpodecCHOHaNbHON
JESTENHbHOCTU M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM MHANBUIYAIBLHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKOe BOCIMTAHME:

CIIOCOOHOCTBIO K OMOILMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, PEHICHHH, PacCyXICHW, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMUSA:

OpUEHTAallMell B JEATEIbHOCTM HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
NPE/ICTaBIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS YeJIOBEKA, MPUPOJIBI U
o0miecTBa, TMOHMMAaHUEM MAaTEMaTHUYECKOM HAayKd Kak cQepbl 4Yel0BEUYeCKOn
NeSATeTbHOCTU, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHS ITUBWIU3AIIUU,
OBJIaJICHUEM SI3bIKOM MaT€MAaTUKH U MAaTEMaTUYECKOW KYyJIbTYpOW Kak CPEJCTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMU HaBBIKAMHU HCCIIEI0BATEIbCKON
NEeATENbHOCTH;



6) ¢usnueckoe BocnuraHue, (opMHpOBaHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOI0 0J1arONOJy YU :

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYEeCKHWE 3HAHUA B HUHTEPECaX CBOErO
3I0pOBbSl, BEIEHUS  3J0pPOBOro  oOpa3a  KU3HU  (3I0pOBOE  IHUTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryispHas Qundeckas
AKTUBHOCTBH ), CPOPMUPOBAHHOCTHIO HABBIKA PE(PIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TAaKOTI'o e MpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTallMell HAa MPUMEHEHHE MaTeMAaTUYECKUX 3HAHUM JUIs1 peLIeHUs 3a1a4 B
00J1aCTH COXPaHHOCTU OKPYXAIOILIEW Cpelibl, INIAHUPOBAHUS MIOCTYIIKOB U OLIEHKU
UX BO3MOXKHBIX MMOCJEICTBUI AJIsI OKPYXAIOLIEN Cpebl, OCO3HAHUEM TJI00ATIHOTO
XapakTepa dKOJIOrMYECKUX MpoOJieM U MyTel X pelieHus;

8) ajanTanusi K U3MEHAIMMCH YCJIOBUAM COLUATBHON W NMPHPOAHOM
cpeabl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, TMOBBIIIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU UY€pe3 MPaKTUUYECKYIO AESITENbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTBCSA y APYTHUX JIIoJed, NpuoOpeTarb B COBMECTHOM JESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHIIUH U3 OIbITA APYTHUX;

HEOOXOJIUMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHHUW, B TOM YHUCIE
(opMynupoBaTh W€, NOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CUTYallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATh
NPUHUMAEMBble PELICHUs W JEUCTBUA, (POPMYJIUPOBATH M OLIEHUBATH PUCKU U
MOCIEACTBUS, POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1elicCTBHUSA

ba3oBble j1ornueckue AecTBus:

e BBIABIIATH U XapaKTEPHU30BATh CYIIICCTBEHHBIC MPU3HAKA MaTEMaTUICCKUX
OOBEKTOB, TOHSATHH, OTHONICHUH MEXIy IMOHATUAMHU, (OPMYIUPOBATH
OTIpEJICNICHNs] ~ TOHSATWN, YCTAHABIMBATH  CYIIECTBEHHBIM  TPHU3HAK
KJaccu(UKaIy, OCHOBAaHUSA sl OOOOIICHWS W CpPaBHEHUSA, KPUTEPUHU
MIPOBOJIUMOTO aHAJTHM3a;

e BOCIpUHUMATh, (OPMYIUPOBATH W  MNPEOOPA3OBHIBATH  CYKIICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBJISITh ~ MATEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBOpeurss B (akTax, AaHHBIX, HAOIMIONEHUSX W YTBEPKIACHUSX,
npenjaraTb KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30upaTh J10Ka3aTebCTBA MATEMATUUYECKUX YTBEPKIECHUN (MpSAMBIE U OT
NPOTHUBHOI0), MPOBOJUTH CAMOCTOSATEIbHO HECJOXKHBIE JI0Ka3aTelbCTBa
MaTeMaTUYecKuX (PakToOB, BBICTPAUBATH AaPTryMEHTALUIO, TPUBOJIUTH
OpUMeEpPBI U KOHTPIIPUMEPBI, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh crnoco0 pemeHus y4yeOHOW 3aaud (CpaBHHUBATH HECKOJIBKO
BApUAHTOB peElICHUs, BbHIOUpATh Haubojee NOAXOAANIUNA C Yy4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKue 1eMCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCJIEN0BATENbCKH MHCTPYMEHT MO3HAHMS,
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLUIME MPOTUBOPEUYUE, MpoOIeMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOKO MTO3ULINIO, MHEHMUE;

IPOBOJUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE UCCIIEA0BAHUE 10 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTEeMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOATENEHO (POPMYIHPOBATH 0OOOIICHHSI U BBHIBOABI TI0 PE3yIbTaTaM
NPOBEIEHHOIO HAOIIOJEHUS, HUCCIEAOBAHMS, OLICHHBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIEHUIA;

POrHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIECCa, a TAaKXKE BBIABUTATH
MPENOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISIBJISITh HEAOCTATOYHOCTh M H30BITOYHOCTh HWH(OpMALuUH, IaHHBIX,
HEOOXOAMMBIX JIJISl PELIEHMS 3a/1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBaTh U HUHTEPIPETUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUAOB U (POPM MPECTaBICHHUS;

BbIOMpaTh (GopMy TMpeACTaBI€HUS HH(DOpMAUUMKU M WLIIOCTPUPOBATH
pelaeMbple 3aJaud CXEMaMHM, JAuarpaMMaMH, HHOM Trpadukoil u uXx
KOMOMHAIIUSIMU,

OLICHMBATh HAAE&KHOCTh HMH(POpPMALMU MO KPUTEPUSM, MPEIIOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CaMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble l[eﬁCTBHHZ

BOCIIPUHHUMATH B (POPMYIUPOBATH CYKIEHUS B COOTBETCTBHUH C YCIOBUSAMHU
U [eJIIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUKY 3PECHHUSI



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIy PEIICHHUS
3aJ1a4u, KOMMEHTUPOBATH MOJTYyUYCHHBIN PE3yIIbTaT;

B X0JIe 00CYXKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMO TEMHI,
npo0JIeMbl, pelIaeMoi 3aJ1a4u, BHICKA3bIBATh UCH, HAIICIICHHBIE HA TIOUCK
pElIeHHs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXICHUSIMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYXKWBATh PA3JIMUAC W CXOJCTBO TO3WIIMH, B
KOppEKTHOU popme hopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEICTaBIATh  PE3yAbTAaThl  pEIICHHs  3a7a4d,  OKCIEpPHUMEHTAa,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOSTEIHHO BRIOUPATH (POPMAT BHICTYIUICHHS
¢ y4€TOM 3aJ]a4 IPE3CHTALIMN U OCOOCHHOCTEN ayTUTOPUH;

MIOHMMAaTh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW U HHIUBUIYaIbHOM
paboThI MpHU PEeIICHUN YIeOHBIX MaTEeMAaTHIECKHX 3a/aY;

NPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, TNIAHUPOBATh OPraHU3aIIUIO
COBMECTHOW pabOThI, pacmpenensTb BHIbI pPabOT, JAOrOBapUBATHCS,
00CyXKIaTh TpoIlecC U pe3yybTaT paboThl, 0000IIaTh MHEHHSI HECKOIBKUX
JIFO/IEH;

y4acTBOBaTh B TPYNHOBBIX (opmax paboTel (oOCyXIeHus, oOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U IPYTHUE), BHIIOIHITH CBOIO 9aCTh PaOOTHI
U KOOPJWHHPOBAThH CBOM JACHCTBUSA C JPYTUMHU YJICHAMH KOMAaH/IBI,
OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyTUPOBAHHBIM YYACTHHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIEe 1elCTBUSA
Camoopranuzanus:

CaMOCTOSITENIBHO COCTaBJIATh IUIAH, aJrOPUTM pELICHMs 3aJauM (MU €ro
4acTbh), BbIOMpaATh CHOCOO pelIeHHs C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBAThH
BapUaHTHI PEIIEHUI ¢ Y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTpOJH), AMOIMOHAJIbLHBIN UHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
pElIeHUsT MAaTEMaTUYECKOM 3a/1auu;

NpEeABUIECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJbTaTa ACSITEILHOCTH OCTABICHHOMN 1IEIU U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHXKEHUS WIM HEAOCTHKEHUS IIENH,
HAXOJUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIAMETHBIE PE3YJIBTATBI



K koHmy oOydenuss B 7 KJiacce OOyYarolIMiiCS TOJYYHUT CIEAYIOIINE
MpeAMETHbBIE PE3YIbTATHI:

Yucia 1 BBIYMCTICHUSA

BrlimonusTh, co4yeras yCTHbIE W THCHbMEHHBIE NPUEMBI, aprUPMETHUYECKUE
JEUCTBUS C pallMOHATIBHBIMU YUCIAMU.

HaxoauTh 3HaueHUsI YUCIOBBIX BBIPAKEHUH, MPUMEHSITh PazHOOOpa3HbIE
crocoObl ¥ MPUEMBI BBIYUCICHUS 3HAYEHUN JPOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexomuTs OoT omHOW (HOPMBI 3aMUCH YUCEN K Apyroiu (mpeoOpa3oBLIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YaCTHOCTH
B 0ECKOHEUHYIO JACCATUUYHYIO IPOOBH).

CpaBHUBATH U YNIOPSAAOYMBATH PAIMOHAJIBHBIEC YHCTIA.

OKpyrisTh yucha.

BbINOAHATS TPUKUJIKY U OLIEHKY PE3YyJIbTaTa BIYMCICHH, OIEHKY 3HAUYCHUI
YUCJIOBBIX BbIpaX€HUU. BBIMOMHATH AEHCTBUSI CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsTh IPU3HAKK IETUMOCTH, PA3JIOAKEHUE HA MHOKHUTEIHN HATYPaJIbHBIX
YuCen.

Pemiath mpakTUKO-OPHEHTUPOBAHHBIC 3aJ]ayM, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYUH, MPONOPLUUOHAIBHOCTHIO BEJIMYMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PElIeHHs 3a7ad ¢ Y4ETOM OTPAHUYEHHI, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 0OBHEKTOB.

AJsiredpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATD €€
B IIpOLIeCCE€ OCBOEHUS yUeOHOT0 MaTepHalia.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpAKEHUW NPU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrinonssaTh npeodpa3oBaHus LENOr0 BHIPAXKEHHS] B MHOTOUJICH MTPUBEACHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINonHAT, yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOro4YleHa Ha
MHOT'OYJIEH, TPUMEHSITH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymecTBIATh Pa3IoKEHUE MHOTOWICHOB HAa MHOXHTEIM C IOMOUIBIO
BBIHECEHUS 32 CKOOKHU OOIIET0 MHOKHUTEIS, TPYIIITUPOBKHU CJIaraeMbIX, TPUMEHEHUS
(GopMyI COKpAIIEHHOTO YMHOKECHHUS.

[IpumensTh peoOpa3oBaHUs MHOTOWICHOB JIJIsl PEIICHUS PA3JIUYHBIX 3a/1a4
U3 MaTEMaTHUKHU, CMEXKHBIX IPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHENM C HATYPAIbHBIMU IIOKA3aTEIsIMU IS
npeoOpa3oBaHus BBIPAKCHHI.

YpaBHeHUs] U HEPABEHCTBA



Pemats sMHEMHBIE ypaBHEHHsA C OJHOM IEPEMEHHOW, NMPUMEHASA IpaBUIIa
nepexo/ia OT UCXOAHOTO YpaBHEHUSI K paBHOCUIbLHOMY emy. [IpoBepsTh, siBisieTcs
JIM YACTIO KOPHEM YpaBHEHHUSI.

[TpumensTe rpaduyeckre METO/IbI MIPH PEIICHUH JIMHEHHBIX YpaBHEHUN U MX
CUCTEM.

[TonGupats npuMepbl Tap YKCEN, SBJISIONIUXCA PEHICHUEM JIUHEUHOIO
YpaBHEHUS C IBYMSI TIEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHON TUIOCKOCTH IPaQUK JIUHEHHOTO YPaBHEHUS C ABYMsI
NePEeMEHHBIMH, TOJIB3YSCh TPa(QUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cuctembl IBYX JIMHEHHBIX YpaBHEHUN C IBYMSI IEPEMEHHBIMU, B TOM
quclie rpapuuecku.

CocraBnsTh W pemiaTh JIMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUI 1O YCIOBUIO 3aa4H, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIN pe3yJibTar.

DOyHKIUU

N300paxkath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3alIUCHIBATH YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 3aJIaHHBIM KOOpJMHATaM,
cTpouTh rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIUU y = |X|.

OmnuceiBaTh € MOMOIIBIO (GYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTh, BPEMS, pACCTOSHHE, II€HA, KOJIMYECTBO, CTOMMOCTD,
POU3BOJAUTEIBLHOCTD, BpeMsi, 00BbEM padOTHI.

Haxonute 3HaueHne PyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil crocod MpeACTaBICHUS U aHaM3a UH(OpMaIuy,
W3BJICKATh U MHTEPIPETUPOBATH MH(POpMAIHIO U3 TPa(UKOB PEaTbHBIX MTPOIIECCOB
Y 3aBUCHMOCTEM.

K xonHiy obyuenus B 8 kJjacce oOydarouiuiicss MONTYYUT ClEAYIOLIUE
PEAMETHBIE PE3YJIbTATHI:

Yucna v BIYUCICHUA

Hcnonp30BaTh HaualbHBIC MPEJICTABICHUS O MHOXXECTBE JIEMCTBUTEIBHBIX
YHCell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUUCICHUMN, N300paxkaTh JACHCTBUTENbHBIC
yyucia TOYKaMy Ha KOOPAWHATHOW MPSMOM.

[IpumensaTe moHATHE apuUMETUYECKOrO KBAAPATHOTO KOPHSA, HAXOIUTh
KBaJ[paTHbIE KOPHHU, UCIOJIb3Yys MPU HEOOXOIMMOCTH KaJbKYJSTOP, BBINOTHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COJEpKAIIUX KBaJApPATHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIUX M MaJbIX YHCET C MOMOIIBIO JECATUIHBIX
npoOeii u creneneit uucna 10.



Auredpanveckue BbIPaKeHUSsI

[IpyumeHAT, NOHSATHE CTENEHH C UEIbIM IIOKA3aTelIEM, BBIIOJIHSATH
npeoOpa3oBaHus BRIPAKECHUH, COJIEPIKAIUX CTENEHHU C LEJIbIM MTOKa3aTeeM.

BhITIONHATH TOXKIECTBEHHBIE MPE0OPa30BAHUS PAIMOHATBHBIX BHIPAKCHUN Ha
OCHOBE MPaBUJI ICUCTBUI HA/Jl MHOTOYJIEHAMH U aJIre0OpandecKUMH IPOOsMHU.

PackiianpiBaTh KBagpaTHbINA TPEXWIEH HA MHOXKUTEIU.

[IpumMensTh peoOpa3oBaHus BEIPAKEHUM ISl PEIICHUST PAa3IMYHbBIX 3a]a4 U3
MaTEMATHKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemate nuHEHBIE, KBaJpaTHbIE YPAaBHEHUS W PAlMOHAIbHBIC YPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPABHEHHU C IBYMS TIEPEMEHHBIMH.

[IpoBoauTh MpoCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM yYpaBHEHUM, B
TOM YHUCJIE ¢ TPUMEHEHNEM rpadUuecKuX NpecTaBleHnuid (yCTaHaBIMBAaTh, UMEET
JI1 YpaBHEHUE WM CHUCTEMA YpPaBHEHUW PELICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

[lepexoauts OT cioBecHON (OPMYIMPOBKU 3aaud K e anreOpanyeckoit
MOJENN C TIOMONIbI0O COCTABJICHUSA YPAaBHEHUS WA CHCTEMbl YpaBHEHUIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MOJYUYEHHBIN PE3yJIbTaT.

[IprmMeHATH CBOKCTBA YUCIIOBBIX HEPABEHCTB 11 CPABHEHUSI, OLICHKH, PEIIATh
JVHENHbIE HEPAaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, aBaTh rpad)uuecKyIo
WUTIOCTPALMIO MHOYKECTBA PELICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUNHA

[Tonumate ¥ UCTHONB30BaTh (YHKIIMOHAJIbHBIE TOHATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAUEHHMsI), ONPENEIsITh 3HAUCHHE (DYHKIMH IO 3HAYCHUIO
aprymeHTa, orpeaeNaTh CBOUCTBA PYHKIIUU 1O €€ rpaduKy.

CtpouTts rpaduKu MeMeHTapHbIX PyHKINN BUA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBOHCTBA YHCIOBOI byHKUIMN
o e€ rpaduky.

K xonHiy oOyuenus B 9 kJjacce oOydarouiuicss TMONTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

CpaBHUBATH U YNIOPSAAOYMBATH PALIMOHAJIBHBIE U HPPALMOHAIBHbBIE YUCIIA.

Brimonusts apudmMernyeckue JeHCTBUA C pallMOHAIBHBIMU YHCIIAMHU, COYETast
YCTHBIE U MHUCbMEHHbBIC MPUEMBI, BBIMOIHATH BBIYUCICHUSI C HUPPALUOHATBHBIMU
YUCIIaMHU.

Haxonuts 3HaueHUs CTENEHEN C LIEJIBIMU MOKA3aTENIMU U KOPHEN, BBIYUCIATH
3HAYEHUS YUCIOBBIX BBIPAKECHUIA.

OKpyrJisiTh I€UCTBUTEIBHBIE YHKCIA, BBINOJIHATh MPUKUAKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.



YpaBHeHUs] U HEPABEHCTBA

Petiats muHeliHbIC U KBAJIpaTHBIC YPABHEHUS, YPABHEHU S, CBOJISIIIIUECS K HUM,
npocTeime ApoOHO-pallOHAIEHBIC YPaBHEHMUS.

Pemate cucrempl OByX JIMHEHHBIX YPaBHEHUM C JBYMsS [EPEMEHHBIMU M
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBJISETCA JIMHEUHBIM.

Pemiath TEKCTOBBIE 3ajjauyu  areOpauvdeckuM CIocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS WM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTh MpoOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM yYpaBHEHUH, B
TOM YHUCJIE ¢ TPUMEHEHNEM rpaduuecKuX NpecTaBleHnid (yCTaHaBIMBAaTh, UMEET
W ypaBHEHUE WIM CHCTEMa YpPaBHEHUW PEIICHUS, €CJIM MMEET, TO CKOJIbKO, U
nmpouee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHrne HEpaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHUE C MOMOUIbIO
CHUMBOJIOB.

Pemath  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHHUE CHCTEMbI
HEPaBEHCTB HA YUCJIOBOM MPSIMOM, 3aMKUCHIBATh PEIIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUU PA3JIMYHBIX 33/1a4.

DOyHKIUU

PacnioznaBath (QyHKIMM U3y4deHHBIX BHIOB. [loka3piBaTh cXxeMaTHYECKHU

pacnoyiokeHNe Ha KOOPJIMHATHOM MIIOCKOCTH TpadukoB PyHKIUM Buga: y = kx, y =
kx +b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U H300pakaTh CXEMATHYECKU TpaUKU KBaJAPAaTHUHBIX (DYHKIIMH,
OIKCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKITUH MO UX rpaduxam.

Pacno3sHaBaTh KBazpaTHUHYI0 (QYHKIUIO IO (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPHUH.

YucioBble MOCTE10BATEILHOCTH H POrPeccuu

Pacnio3naBaTh apudmMeTHIeCKyI0 U TeOMETPUUYECKYIO POTPECCHU TIPU PA3HBIX
crioco0ax 3aJaHusl.

BbINOAHATE  BBIUMCICHUS C UCHOJb30BaHUMEM (OpMYNT n-ro 4ieHa
apu(MeTHYeCcKO U TeOMETPUUYECKOMN MPOTrPeCcCHii, CyMMBI TIEPBHIX N YJICHOB.

N300paxaTh 4YIEHBI MOCIEI0BATENIbHOCTH TOYKAMH Ha KOOPIWHATHOM
IUIOCKOCTH.

Pemars 3amaun, CBA3aHHbBIE C YUCIOBBIMH IOCIEAOBAaTEIbHOCTSAMHU, B TOM
qHCcIe 33Ja4d U3 PealbHOM JKU3HM (C MCIIOJIb30BAHUEM KaJbKyJIATOpa, IIUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHUe pa3/iesioB H TeM uugpoBbie
Ne ni/m P KonTpoasnsie | IIpakTnueckune (mupp )
NporpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcsl
| Yucna v BeiunciieHus. PanimonanbHbie 75 1 bubmuorexa [IOK
qyclia https://m.edsoo.ru/7f415b90
bu6nmmorexa [IOK
2 2 1
AJIrCOPAHHCCKHE BLIPAKCHILA ! https://m.edsoo.ru/7f415b90
bu6nuorexa LIOK
3 ¥ PABHEHIS H HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6nmmorexa [IOK
4 Koopauuars! it rpaguicu. Qynicuii 24 ! https://m.edsoo.ru/7t415590
bubmuorexa [IOK
> TosToperme 1 0bobmenne 6 ! https://m.edsoo.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOIT'PAMME




8 KUIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uudgposbie
Ne n/m P Kourpoabnbie  IIpakTHYeckue (mupp )
NPOrpamMMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
bu6mmoreka [IOK
1 q .K 1 1
ucia u BeruuciaeHus. KBagpatasie KOpHA 5 hitps:/m.edsoo.ru/7417af8
) Uucna v Beruncienus. CTeneHb ¢ 1esIbIM 7 bu6mmoreka [IOK
IOKa3aTeyeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIPaKCHUSI. 5 1 bubnmnoreka [JOK
KBanpatHblii TpéXxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIPaXKECHHUS. 15 | bubnnorexa [IOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBajpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f417at8
bu6mmoreka [IOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps//m.cdsoo.ru/7f417af8
bu6nunorexa LIOK
o .
8 YHKIH. OCHOBHEIE HOHATHA > https://m.edsoo.ru/7f417af8
bu6nmmorexa [IOK
o 4
? YHKIH. THCIOBBIC (YHKIIH ? https://m.edsoo.ru/7f417af8
Bbu6nuorexa LIOK
10 I1 6006 6 1
OBTOPCHHUE 1 0DODIICHHE https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YHACOB I10 102 6 0
[TPOI'PAMME




9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
| Uucna u BeranciaeHus. JleiicTBUTEIbHBIC 9 1 bubnuorexa [IOK
ypcia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 | bubmuoreka [IOK
OJHOM IepeMEHHOI https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6nunorexa LIOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7£419d08
bu6mmorexa LIOK
1 1
> Dyskui 6 https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
1 1
6 UucoBble NOCIIEI0BATEIbHOCTH 5 hitps://m.edsoo.ru/7419d08
7 [ToBTOpeHme, 06001IEHNE, CUCTEMATH3ATIHS 13 | bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 7 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
cero
n/n B U3y4eHusi | oOpasoBaTe/ibHbIE
padoThbI padoThbI
pecypchl
1 IlonsiTHE PAaLIMOHAIILHOTO YUCIIA 1
) ApudmMernueckue IeHCTBUSA C |
paloHaIbHBIMU YHUCIaMU
3 Apupmernueckue TeHCTBHS C |
paloHaIbHBIMU YUCTIAMHU
4 ApudmMernueckue IeHCTBUSA C |
paloHaIbHBIMU YHUCIAMU
5 Apupmernueckue 1eHCTBHS C |
paIoHaIbHBIMU YHUCTIAMHU
6 ApudmMernueckue IeHCTBUS C |
paloHaIbHBIMU YHUCIAMU
7 CpaBHeHue, ynopsiJounBaHue |
paIoHaIbHBIX YUCE
8 CpaBHeHue, ynopsiJounBaHue 1
palOHaIbHBIX YUCEI
9 Bxonnas koHTposibHas pabora 1 1
10 CreneHb ¢ HaTYpaJIbHBIM | bubnnorexa [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 CreneHs ¢ HATYpaIbHBIM | bubnnoreka [JOK

I1OKa3aTcCJIEM

https://m.edsoo.ru/7f421382




12

CrerneHb ¢ HaTypaJIbHbIM
IIOKa3aTeJIEM

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

13

CreneHb ¢ HaTypaJbHBIM
nokasaTesemM

bu6nmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CrerneHb ¢ HaTypaJIbHbIM
I1OKa3aTejIEM

15

Pemenne ocHOBHBIX 3a71a4 Ha
JpoOU, MIPOLICHTHI U3 PeaNbHOMN
MPaKTUKHU

16

Pentenye ocHOBHBIX 3a7a4 Ha
JpoOH, MPOLIEHTHI U3 peabHOMN
MPaKTUKU

17

Penrenre ocHOBHEIX 3a7a4 Ha
JIpoOu, IPOLICHTHI U3 PEaTHbHOU
MPaKTUKH

18

Pemienne ocHOBHBIX 33724 Ha
JIpoOH, IPOLICHTHI U3 PeaTbHOU
MIPAKTUKU

19

[Tpu3HaKy 1eIUMOCTH, Pa3iIoKEHUS
Ha MHOKUTEJIM HaTypaJIbHBIX YUCell

20

[Tpu3HaKu 1ETUMOCTH, Pa3I0KEHUS
Ha MHOYKHUTEJIA HAaTYPaAJTbHBIX YHCEI

21

Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi IPONOPLUOHATBHOCTH

22

PeanbHubie 3aBucumoct. [psimas u
oOpaTtHasi MPONOPLUHUOHATBLHOCTH

23

Peanpnble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIIMOHATBLHOCTH




Peanbnubie 3aBucumoct. [psimas u

24 oOpaTHasi MPOMOPIHMOHATBLHOCTH
)5 KonTponbHas pabota o reme
"PannoHanbHbIe ynciaa"
26 BykBeHHBIEC BBIpOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f41feec
27 Dopmyisl
28 Dopmyisl
29 ITepemennsbie. JlomycTrmeblie
3HAYCHMSI TICPEMEHHBIX
[TpeoGpa3oBanue OyKBEHHBIX
30 BLI;pa)KI;HHﬁ, paCKpI}:II’([I/Ie CKOOOK U buoamorera LOK
https://m.edsoo.ru/7f41fafa
IpHUBEIeHNE MOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanue OYKBEHHBIX
31 BI:I.:pa)KI;HHﬁ, paCKp}I:IIfFI/Ie CKOOOK U brbmorexa LIOK
https://m.edsoo.ru/7f41£fd70
MpUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpa3zoBaHme OYKBEHHBIX
32 BBIPAXXEHH, pacKpbITHE CKOOOK U
MPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanne OYKBEHHBIX
33 BBIPOKECHHM, PACKPBITHE CKOOOK U
MPUBEICHNE TTOJO0HBIX CIaraeéMbIX
34 CBoiicTBa CTENEHU C HATypaIbHBIM bubnnoreka [IOK
IIOKa3aTeJIEM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATypaJIbHbIM bubnmoreka [JOK
IoKasareyeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATypaIbHBIM bubmuorexa [IOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f4218be




bu6numoreka [IOK

37 MuoroteH! https://m.edsoo.ru/7f42276e
bubmuorexa [IOK
M
38 HOTOTICHET https://m edsoo.ru/7f422930
39 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubmuorexa [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BEBIYUTAHNUE, YMHOKECHHE bubnnorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
A1 CnoxeHue, BBIUUTAHNUE, YMHOKEHHE bubmuorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxeHue, BEIYUTAHHUE, YMHOKEHHE bu6nuorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
13 DopMyITBI COKpPAIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
m DopMyIIbI COKpAIEHHOTO bu6numorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyITEl COKpPAIIEHHOTO bubnmoreka [JOK
YMHOKEHHUA https://m.edsoo.ru/7f424¢c12
46 DopMyIIbI COKpAIEHHOTO bu6mmorexa [IOK
YMHOKEHUSA https://m.edsoo.ru/7f424fd2
47 DopMyITBl COKPAIIEHHOTO bubnmoreka [JOK
YMHOKEHHUA https://m.edsoo.ru/7f4251d0
43 PaznoxxeHre MHOTOYJIEHOB Ha bubmuorexa [IOK
MHOXKUTEIU https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOrO4ICHOB Ha bubmuorexa [IOK
MHOXHUTEIHN https://m.edsoo.ru/7f4237fe
50 PaznoxkeHre MHOTO4YJIEHOB Ha bu6mmorexa [IOK

MHOXUTCIN

https://m.edsoo.ru/7f4239de




Paznosxenrne MHOTOYJICHOB Ha

51
MHOXHTEIH
57 KonTponbHas pabota o reme
"AnreOpanyeckue BbIpaxeHus"
VYpaBHeHMe, IpaBuIIa
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIIBHOCTh YPaBHEHMM
JIuneliHoe ypaBHEHHE C OMHOU
54 MEpPEMEHHOM, PEIICHUE TUHEUHBIX
ypaBHEHUU
JIuHeitHOEe ypaBHEHUE C OJHOMN Bu6 LOK
. . n0JINOTEKA
55 IIEPEMEHHOM, pEIICHNE JTMHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHoe ypaBHEHUE C OJHOMN
56 NIEPEMEHHOM, pelIeHNEe TUHEHHBIX
yYpaBHEHUH
57 Pemenue 3aga4 ¢ nomMouibro bubmuorexa [IOK
YPaBHEHUU https://m.edsoo.ru/7f42064¢
53 Penrenue 3agau ¢ TOMOIIBIO bubmuorexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ nomMoIbro bubmuorexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Penrenue 3a1au ¢ nOMOIIBIO bubmuorexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 JluneliHoe ypaBHEHHE C TBYMS bubnmnoreka [JOK
NepeMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHoe ypaBHEHUE C 1BYMs bubnnorexa [IOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a




Cucrema ABYyX JIMHEMHBIX

bubmnorexa [IOK

63 ypaBHEHUH C JBYMS MEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema )iByx JIUHENHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
65 Cucrema ABYyX JIMHEMHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMHU
66 CucremMa AByX JTUHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
67 Pemenune cucrtem ypaBHEHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHU brbmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHMM bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHHI
71 Pewenue cucrem ypaBHeHU
7 KonTponbHas pabota no teme bubnmoreka [JOK
"JluHeitHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi brbmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
4 HHCII0BBIC POMEKYTICH https://m.edsocl)l.ru/7f41dff2
75 UucioBble TPOMEKYTKH
76 Paccrosinne mexny n1ByMst TOUKaMU
KOOPAWHATHOU MPSIMOi
77 Paccrosinne Mex 1y IByMsl TOUKaMU

KOOPJIHMHATHOMU IIPSIMOI




73 [IpsimoyronbHas cuctema bubmmorexa [IOK
KOOPAHUHAT Ha IJIIOCKOCTU https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucremMa bub6numorexa [IOK
KOOpAMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumepsl rpaduKoB, 3aTaHHBIX bubnmoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpauKoB, 3a1aHHBIX bub6mmorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a1TaHHBIX
bopmynamu
23 YreHue rpa)ukoB pearbHBIX bu6mmorexa [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
84 Urenue rpadiKoB peaIbHBIX
3aBUCUMOCTEN
Bbu6nunorexa LIOK
85 IT
OHATHE pyHKIAH https://m.edsoo.ru/7f41ef06
86 I'paduk GyaxmIm
bubmuorexa [IOK
87 Csoii 5
poffcTsa ymikiukii https://m.edsoo.ru/7£41078
bu6nunorexa LIOK
88 Csoi i
BOHCTEa pyHKIHMii https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jluneit
HHCHHS QYHILIL https://m.edsoo.ny/7f427282
Bbu6nuorexa LIOK
90 Jluneii
uheiinas dynKuA https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka TuHETHON bubnmoreka [JOK

byHKIIMN

https://m.edsoo.ru/7f426d1e




92

[TocTpoenue rpaduka TuHEHHON
byHKIIUN

93

I'padux pynkuum y =[x|

94

I'paduk Pynkuuum y =[x|

95

O06o00meHnne Marepuana 1mo TeMe
"KoopauHatsl ¥ rpapuky.
OyHkun"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£f50a

96

HtoroBas KOHTpoOsbHAs paboTa /
Bcepocculickas npoBepoyHas
pabota

bu6nuorexa [IOK
https://m.edsoo.ru/7f429c6¢

97

IToBTOpEHNE OCHOBHBIX MOHITUHI U
METOJIOB Kypca 7 Kiacca,
0000111eH1E 3HAHUIT

98

IToBTOpEHME OCHOBHBIX MOHITUN U
METOJIOB Kypca 7 Kiiacca,
000011eHNe 3HAHUI

bubmuorexa [IOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEHNE OCHOBHBIX MOHSITUH U
METOJIOB Kypca 7 Kiiacca,
0000111eH1e 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHME OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kiiacca,
0000111eH1E 3HAHUIT

101

IToBTOpEHNE OCHOBHBIX IOHITUI U
METOJIOB Kypca 7 Kiacca,
0000111 H1E 3HAHUI

bu6nuorexa LIOK
https://m.edsoo.ru/7f42a27a

102

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiiacca,
000011eHNe 3HAHUI

Bbu6nunorexa LIOK
https://m.edsoo.ru/7f42a900




OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

102




8 KUIACC

KonnuyectBo yacos DJIEeKTPOHHBIE
Jlj;-)n Tema ypoka Beero Kontpoabubie | IlpakTuueckue fd[:;:e]{l/lﬂ (I)I;llil;l;?)l;:;eenbnme
padoThI padoTbI pecypes!

| [Tonsarue 00 nppamoHaILHOM | bubnumorexa [LIOK
ypcie https://m.edsoo.ru/7f42d452

) JlecsTHUHbIE PUOTHUKCHHUS | bubmuorexa [IOK
UpPpalMOHAIBHBIX YUCEN https://m.edsoo.ru/7f42eaaa

3 JecaTuunbie mpuOIMHKEHUS 1
HPPALMOHATIBHBIX YUCET

4 JleficTBUTEIIbHEIC YHCIIa 1

5 CpaBHeHME NEHCTBUTENBHBIX YHCEIT 1

6 CpaBHeHHE TIEUCTBUTEIIBHBIX YHCEI 1

7 B3onnas koHTpoIbHAs padoTa. 1 1

2 Apudmernueckuil KBaJpaTHbIN |
KOpEHb

9 VYpaBHeHue BUIa X*> = a 1

10 CoiicTBa apumeTuyecKux | bubmuotexa [IOK
KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7f42d862

1 CaoiicTBa apupMETHIECKUX | bubnmnoreka [JOK
KBaJPAaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[Ipeobpa3oBaHue YHCIOBBIX

12 BBIPAYKEHH, COJIEpIKAIINX 1 Bubmorexa IIOK

https://m.edsoo.ru/7f42dd26

KBaJpaTHbIC KOPHU




[Ipeobpa3oBaHue YHCIOBBIX

bu6nmmorexa [IOK

13 QXKEHUI, colepKa
BIpAXCHIH, CONCPMAtiX https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU
[Ipeobpa3oBaHue YHCIOBBIX
14 BBIPKCHHM, COASPIKAIIMX bubmmorera [IOK
P > CONCPIRatl https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[IpeoOpa3zoBaHue YUCIOBBIX
15 BBIPKEHUM, COAEPIKAIINX bubmorexa OK
p » CoAepralll https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CrteneHsb ¢ MeNbIM IMoKa3aTeaeM bubmorera [IOK
t https://m.edsoo.ru/7f4354a4
CrannapTHas 3anKCh YKCa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT 3JE€MEHTAPHBIX YaCTHUIL 10 bubnmoreka [JOK
KOCMUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEITHLHOCTH TPOIIECCOB B
OKpYKaroIlleM MUpe
13 CBoICTBA CTENEHH C LETBIM bubmuorexa [IOK
noKazarenem https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C IETBIM bubmuorexa [IOK
IoKa3zaTenaeM https://m.edsoo.ru/7f435648
20 CBoiCTBA CTENEHH C LETBIM bubmuorexa [IOK
[oxKasareJjieM https://m.edsoo.ru/7f435648
o1 CBoiicTBa CTENEHU C LEIBIM bubmuotexa [IOK
oKasarejieM https://m.edsoo.ru/7f43599a
2 CBOICTBA CTCIICHH C IICIBIM bubmuorexa [IOK
IoxKasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHblil TpéxuneH




24

KBanpatHblii TpéxuiieH

Pasnoxenne kBagpaTHOro

bu6nunorexa LIOK

25 TPEXUWICHA Ha MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 PasnoxeHue kBagpaTHOro bubnnorexa [IOK
TpEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabora no temam
27 "KBanpaTtHble kopHU. CTeneHu. bubamorexa HOK
. https://m.edsoo.ru/7f42ec80
KBanpaThslii TpexusneH"
bu6nmmorexa [IOK
28 Adrebparrieciast Apodk https://m.edsoo.ru/7f430382
JonycTumeble 3HaYEHUS
29 MIEPEMEHHBIX, BXO/ISIINX B
anredpandyecKue BbIPaKEHUs
JonycTumeble 3Ha4eHUS
30 MEPEMEHHBIX, BXO/ISIINX B
anredpandecKue BbIPAKEHUS
31 OCHOBHO€E CBOMCTBO Bbu6nunorexa LIOK
anredpanyeckoit 1poou https://m.edsoo.ru/7f4308e6
. bubmuorexa [IOK
32 Coxpamerne 1podeit https://m.edsoo.ru/7f430a8a
. bu6numoreka [IOK
33 Coxpaierne apodeit https://m.edsoo.ru/7f430f44
. bubnmoreka [JOK
34 Coxpametiiie 1pobeit https://m.edsoo.ru/7f430f44
CnoxxeHue, BBIMUTaHUE,
bu6nmorexa [IOK
35 YMHOXCHHE U JICJICHUE

anredpanyeckux apooeit

https://m.edsoo.ru/7f43128c




CloxxeHne, BEIUMTAHUE,

36 HOYKEHUE U JIeJICHNE bubmorexa LIOK
™ g } hitps://m.edsoo.ru/7f4315¢0
anreOpanyecKux Apooeit
CroxeHue, BEIYUTAHHUE,
37 HOKEHUE U JIeJICHUE Bubmorexa IIOK
M 8 . https://m.edsoo.ru/7f4318c2
anredpanvdeckux apooei
CnoxxeHure, BRIYUTAHHUE,
38 HOJKEHHE U JeJICHUE Bubmiorexa ITOK
™ A § hitps://m.edsoo.ru/7f431a20
anredpanvdeckux apooei
IIpeoOpa3oBaHye BEIpAKECHUM,
39 C(f) e )Ea ux anred I:mqecxne Bubmiorexa IIOK
eIl P hitps://m.edsoo.ru/7f43259¢
apobu
[IpeoOpa3zoBaHue BhIpaKEHUH,
40 coeprKalx ajareopanyeckKue bubmorexa LIOK
Aepratt P hitps://m.edsoo.ru/7f432736
apobu
[Ipeobpa3oBaHue BhIpaKEHUH,
41 coeprKalx ajareopanyeckKue Bubmorexa IIOK
AACPARAIL P hitps://m.edsoo.ru/7f432736
npodu
4 KonTponbHas padbora 1o teme bubnunorexa [IOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6nuorexa [IOK
43 K
BAAPATHOT YpaBHEHHE https://m.edsoo.ru/7f42eela
44 HemonHoe kBazgpaTHOE ypaBHEHHE Bubmrorexa IIOK
P yp https://m.edsoo.ru/7f42eela
45 Henonuoe kBaapaTHOEe ypaBHEHHE Bubmaorexa IIOK
AP M https://m.edsoo.ru/7f42eela
46 dopmyra KOpHEN KBaJpaTHOTO bubnuorexa LIOK

YpaBHEHUS

https://m.edsoo.ru/7f42f158




®opMyia KOpHEW KBaJpPaTHOTO

bubmnorexa [IOK

47 YpaBHEHUA https://m.edsoo.ru/7f42£3f6
43 @opMyIta KOpHEH KBaJPATHOTO bub6numorexa [IOK
YpaBHEHHU https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
# Teopema Bitera https://m.edsocl)l.m/7f42fef0
bubmmorexa [IOK
50 Teopena Bueta https://m.edsogm/7f430076
51 Pemenue ypaBHeHHH, CBOIAIIMXCSA bubmmorexa [IOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHeHUH, CBOASIIUXCS bub6numorexa [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue aApobHO- bubnmoreka [JOK
pauroHAJIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [pocreiimme apoOHO- bu6numorexa [IOK
pauroHaIIbHEIE YPABHEHUSA https://m.edsoo.ru/7f432b6e
55 Pemenue TeKCTOBBIX 3a/1a4 ¢ bubmuorexa [IOK
MOMOUIBIO KBaJAPaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢
56 Pernienne TeKCTOBBIX 3a/1a4 C bubmuorexa [IOK
IIOMOILBIO KBAIPATHBIX YPABHECHUN https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabora o teme bubnmoreka [JOK
"KBanpaTtHble ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuHeliHOe ypaBHEHUE C 1BYMs
53 NepEeMEHHBIMH, €ro rpaduxk,
IIPUMEPBI PELICHUS] YPAaBHEHUH B
LEJbIX YUCIIAX
59 JIuneliHOe ypaBHEHME C 1BYMs

NepEeMEHHBIMH, €ro rpaduxk,




MIPUMEpPHI PEIICHUs YpaBHEHUH B
LEeJBIX YUCIaX

60

JInHeliHOe ypaBHEHME C 1ByMs
NepEeMEHHBIMH, €ro rpaduxk,
IIPUMEPHI pEeIIeHUs] YpaBHEHHUH B
LEJIBIX YUCIIax

61

Pemenne cucrem nByX JTMHEHHBIX
YPaBHEHUU C ABYMs IIEPEMEHHBIMU

62

Pemienue cuctem AByX JTMHEMHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

63

Pemenue cucreM AByX JTMHEHHBIX
YPaBHEHUH C IBYyMs IIEPEMEHHBIMU

64

[Tpumepsl penieHust cuctem
HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

65

[Ipumepsl pelieHus: cucTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
MepEMEHHBIMU

66

I'paduueckas HHTEpIIpETALIUS
YpaBHEHUS C ABYMs IEPEMEHHBIMHU
Y CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMU

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

67

I'paduueckast HHTEpIIpETALIUS
YpaBHEHUS C ABYMs IEPEMEHHBIMHU
Y CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TEKCTOBBIX 3a/1a4 C
IIOMOLIBIO CUCTEM YPABHEHUU




Pemenne TekCTOBBIX 3ajJa4 C

69 ITOMOILIBIO CUCTEM YPaBHEHUI
70 Pemienue TekcToOBBIX 3a/1a4 ¢
[IOMOIIIbIO CUCTEM YPaBHEHUI
71 UucnoBble HEPaBEHCTBA U UX
CBOMCTBA
7 UucnoBble HEPaBEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM ITepeMEHHON
74 JInHeHbIE HEPAaBEHCTBA C OJJTHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42¢692
75 JIuneliHble HEPABEHCTBA C OTHOM bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TUHEHHBIX HEPABEHCTB C bubnnoreka [IOK
OJIHOM MEPEMEHHON U UX PELLICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
N300paxeHue pereHus THHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
5 . https://m.edsoo.ru/7f42c¢9¢e4
YHUCJIOBOU MPSIMOI
N3o6pakenue pemeHus TMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha brbmorexa LIOK

YUCJIOBOM NIPSAMOU

https://m.edsoo.ru/7f42c9e4




KonTponbhas pabora no temam

82 "HepasenctBa. CucteMsl
ypaBHeHHUH"
bu6nunorexa LIOK
83 Honsrue pynxm https://m.edsoo.ru/7f433c12
84 Ob6mnacTh ornpeneneHus 1 bubnmoreka [JOK
MHO’KECTBO 3HAUEHUN ()YyHKIIUU https://m.edsoo.ru/7f433d84
85 CrniocoOb1 3aanust pyHKIMN
86 I'padux Qynkunn
g7 CaoiicTBa QyHKIUH, UX
oroOpakeHHe Ha rpaduke
28 UreHue u mocTpoeHue rpadukoB
byHKINN
29 [Tpumepsl rpadukoB GyHKUINH,
OTpaXKAIOIIUX PEaTbHBIE TPOIIECCHI
OyHKINU, OTIUCHIBAIOIINE MPSM
90 u ZI(; I:TH IIpOIIO II/IIIOHaJ'IEHI)I}e,IO bubmmorexa [IOK
PATHYIO HPOTIOPH https://m.edsoo.ru/7f434bbe
3aBUCHUMOCTH, UX TpaduKu
91 'umep6ona
bu6numoreka [IOK
2 r 0
? HepooTa hitps://m.edsoo.ru/7f4343¢2
bubmuorexa [IOK
r — 2
93 pacpu ymiwmi y = x https://m.edsoo.ru/7f434572
Oynkmuu y =x2, y =x3, y=VYx,y=
YHICHII Y Y Y y bu6nmorexa [IOK
94 x|; rpaduueckoe peleHue

YPABHEHUH U CUCTEM YPAaBHEHUI

https://m.edsoo.ru/7f434d38




[ToBTOpEHKME OCHOBHBIX MOHITUHN U

bu6nmmoreka [IOK

5 €TOJI0 coB 7 1 8 KJ1acco 1
? METOAOB iKypeop fl [Iaceos, https://m.edsoo.ru/7f4371aa
0000111eH1Ee 3HAHNI
HTorosast KOHTpOJbHAs paboTa /
96 Bcepoccuiickasg npoBepouHas 1 Bubmorexa IIOK
P POBEP https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX MTOHITHHA U
97 METO0B KYpCOB 7 U 8 KJIaCCOB, 1
000011IeH1E 3HAHUHA
[ToBTOpEHVE OCHOBHBIX TOHATHIA 1
98 METOZIOB KypCOB 7 U 8 KJIaCCOB 1 Bubmorexa LIOK
#OB 1P . ’ https://m.edsoo.ru/7f43736¢
000011IeHrE 3HAHUI
[ToBTOpEHKME OCHOBHBIX MOHITUHN U
99 METOOB KYypCOB 7 U 8 KJ1acCOB 1 Bubmmorexa IIOK
/OB KYP . ’ https://m.edsoo.ru/7f437510
0000111eH1E 3HAHNI
[ToBTOpEHHE OCHOBHBIX MOHATHHA U
100 METOIOB KYpCOB 7 U 8 KJI1acCOB 1 Bubmorexa IIOK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
00001116 H1E 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MTOHITHHA U
101 METOIOB KYpCOB 7 1 8 KJIaCCOB 1 Bubmuorexa LIOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeH1Ee 3HAHUHA
[ToBTOpEHVE OCHOBHBIX ITOHATHHA U
102 METOZIOB KypCOB 7 U 8 KJIaCCOB 1 Bubmuorexa LIOK
A P . ’ https://m.edsoo.ru/7f437858
000011IeHrE 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




9 KVIIACC

KoaunuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
/i Tema ypoka Beero Kourpoabubie | IIpakTHyeckue fll3y‘IeHI/ISI (I)IGI()l;I;OBaTeJILHLIe
padoThI padoTbI pecypehI
PammonansHbIE Ymca, 01.09.2025
1 UPpaLMOHAJIBHBIEC YNCIIA, KOHEYHBIE 1
1 OECKOHEUHBIC IECSITHYHBIC TPOOH
MHO0XeCTBO TeHCTBUTEILHBIX 03.09.2025
2 qrce; JeUCTBUTENBLHBIC YHCia Kak 1
OCCKOHEUHBIC JCCITHYHBIC TPOOH
B3aumHO o1HO3HaYHOE 05.09.2025
COOTBETCTBUE MEXAY MHOKECTBOM
3 JNEUCTBUTEIBLHBIX YUCET U 1
MHOKECTBOM TOYEK KOOPAMHATHOU
IpsAIMOM
CpaBHEHME JICHCTBUTEIBHBIX YUCEIT, 08.09.2025
4 apudMeTUIECKHUE TCUCTBUS C 1
JEUCTBUTEIILHBIMU YU CIIAMU
5 [pubnmxEénHOE 3HAUCHNE | 10.09.2025
BEJIMUMHBI, TOYHOCThH MPHUOIIKEHUS
6 BxonHas koHTposbHas paboTa 1 1 12.09.2025
7 OxkpyrieHue yucen 1 15.09.2025
3 IIpukuaka 1 OLlEHKa pPEe3yIbTaTOB 1 17.09.2025

BEIUMCIICHUN




YpaBHEHUI

9 [Ipukuaka u orieHKa pe3yJIbTaTOB 19.09.2025
BBIYMCIICHUI
JIuneitnoe ypaBHeHue. Pemenue 22.09.2025
10 ABHEHUU, CBOJSIINXCS K bubmorex OK
YPABHEHIIH, CROLIL https:/m.edsoo.ru/743bf66
JUHEHHBIM
JIuneitnoe ypaBHeHue. Pemenue 24.09.2025
11 YPaBHEHUH, CBOJSIIMXCA K
JIMHEWHBIM
KBanpatnoe ypaBHeHue. Penienue 26.09.2025
12 ABHEHUI, CBOJISIIIINXCS K bubmmorera [IOK
P > CROJUIH https://m.edsoo.ru/7f43¢542
KBaIPaTHBIM
KBanpaTtHoe ypaBHeHue. Pemenue 29.09.2025
13 ABHEHMI, CBOJAIINXCS K bubmorera [IOK
P » CBOVIH https://m.edsoo.ru/7f43¢542
KBaIpaTHBIM
14 T — 01.10.2025 bubnmoreka [JOK
AP P https://m.edsoo.ru/7f43¢3d0
15 BHKBALPATHELE VDABHEHIS 03.10.2025 but6nuorexa [IOK
APATHEE YP https://m.edsoo.ru/7f43¢3d0
[Ipumeps! penieHus ypaBHEHUN 06.10.2025
16 TPEThEN U YETBEPTOHN CTEIICHEN
pa3oKeHUEM Ha MHOXKUTEU
[Ipumepsl penieHust ypaBHEHUM 08.10.2025
17 TPEThEN U YETBEPTOMN CTENEHEN
Pa3JIoKEHUEM HAa MHOXKHUTEIN
3 Pemenne npoOHO-paliioHaIbHBIX 10.10.2025 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paiioHATBHBIX 13.10.2025 bubaunoreka [IOK

https://m.edsoo.ru/7f43c9b6




20

Penrenne TekCcTOBBIX 3a1a4
anreOpandecKuM METOI0M

15.10.2025

21

Pemtenne TeKCTOBBIX 3a1a4
anredpandecKuM MEeTOI0M

17.10.2025

22

PenieHne TekCTOBBIX 33124
anreOpandecKuM METOI0M

20.10.2025

23

KonrtponsHas pabota mmo teme
"VpaBHEHHUS ¢ OHOM EpeMEHHON'

22.10.2025

24

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU
u ero rpaduk

24.10.2025

bu6nuorexa LIOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU
U ero rpauk

05.11.2025

bu6nmmorexa [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema AByX JUHEUHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
U €€ pelIeHue

07.11.2025

27

Cucrema AByX JIMHEWHBIX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMH
U €€ peleHue

10.11.2025

28

Cucrema AByX JTUHENHBIX
yYpPaBHEHHH C TBYMS IEPEMEHHBIMU
U €€ pelIeHue

12.11.2025

29

Cucrema AByX JTUHEHHBIX
ypaBHEHUH C IByMs NIEPEMEHHBIMHU
U €€ pelIeHue

14.11.2025

30

Pemenue cucteM AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JINHEMHOE, a
IpYyroe — BTOPOH CTEIIEHU

17.11.2025

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




Pemenne cucrem 1ByX ypaBHEHHI,

19.11.2025

31 OJIHO U3 KOTOPBIX JINHEIHOE, a bubmorexa OK
. https://m.edsoo.ru/7f43d55a
Jpyroe — BTOPOU CTENEHU
Pewienue cucrem IByX ypaBHEHHH, 21.11.2025
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOU CTENIEHU
Pewenne cucrem 1ByX ypaBHEHHI, 24.11.2025
33 OJIHO M3 KOTOPBIX JUHENHOE, a
JIpyroe — BTOPOU CTENEHU
I'paduueckas unTeprperanus 26.11.2025
34 CUCTEMBI YpaBHEHUH C IByMsI
NIEpEMEHHBIMU
35 Perrenyie TeKCTOBBIX 3a1a4 28.11.2025
anreOpandecKuM CrocoooM
36 Pemrenuie TekcTOBBIX 3a1a4 01.12.2025
anreOpanyecKuM crocodoom
37 KontponbHas pabota o teme 03.12.2025
"CucremMsl ypaBHeHUI"
38 HucnoBble HEPABEHCTBA U UX 05.12.2025
CBOICTBa
39 UwucnoBble HEPaBEHCTBA M UX 08.12.2025 bubnmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f43adSa
40 JInHeiliHblE HEPABEHCTBA C OJHOU 10.12.2025 bubnnoreka [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
Al Jlunelinbie HEPABEHCTBA C OJTHOM 12.12.2025 bubnmnoreka [JOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
4 JIuneliHbIe HEPABEHCTBA C OHOU 15.12.2025 bubnnorexa [IOK

nepeMeHHoﬁ H UX PpCIICHUC

https://m.edsoo.ru/7f43af08




43 CucTeMbl TUHEUHBIX HEPABEHCTB C 17.12.2025
OJTHOM NEPEMEHHON U UX PELICHUE
a4 CucreMbl TUHENHBIX HEPABEHCTB C 19.12.2025
OJIHOY IIEPEMEHHOH U UX PELICHUE
45 CucTteMbl TUHEUHBIX HEPABEHCTB C 22.12.2025
OJIHOY ITIEPEMEHHOM U UX pEelIeHUE
46 KBanpaTHble HEpaBeHCTBA U X 24.12.2025 bubnnoreka [IOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBeHCTBA B HX 26.12.2025 bubnmoreka [JOK
peuexnne https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBEeHCTBA U X 27.12.2025 bubnnoreka [IOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpatHbie HEpaBEeHCTBA U UX 29.12.2025
pemenue
50 KBanpaTHble HEpaBEeHCTBA U X 12.01.2026
peuieHue
I'paduueckas nHTEpIIpETALUA 14.01.2026
51 ngg)BeHCTB u CI/ICTSMpHepaBeHCTB c bubmorexa LOK
https://m.edsoo.ru/7f43b098
JBYMSI IIEPEMEHHBIMU
['paduyeckas uaTEpIIpETAIUS 16.01.2026
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU
53 KonrtpomnsHas paboTa o teme 19.01.2026
"HepaBenctBa"
54 KBanpatuunas pynxuus, e€ rpagux 21.01.2026 bubnumorexa [LIOK
Y CBOICTBA https://m.edsoo.ru/7f4396c6
55 KBanpartuunas ¢pynkuus, e€ rpapux 23.01.2026 bubnnorexa [IOK

U CBOICTBa

https://m.edsoo.ru/7f439842




56

KBanpatuunas dynkmus, e€ rpadux

U CBOMCTBA

26.01.2026

bubmnorexa [IOK
https://m.edsoo.ru/7f4399b4

57

[Tapabosna, KOOpIUHATHI BEPIIMHBI
napabobl, OCb CAMMETPUHI
napadoJIbI

28.01.2026

Bbu6nuorexa LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapa6osna, KOOpIUHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHH
napabob

30.01.2026

bubmuorexa [IOK
https://m.edsoo.ru/7f43a03a

59

[MTapabomna, KOOpJMHATHI BEPIINHEI
napabosibl, 0Cb CAMMETPUH
napab oIkl

02.02.2026

bu6nmmorexa [IOK
https://m.edsoo.ru/7f43alac

60

[TapaGouna, KOOpAMHATHI BEPUINHBI
napaboJIbl, 0Ch CHMMETPHH
napaboJIbI

04.02.2026

bu6nuorexa [IOK
https://m.edsoo.ru/7f43a31le

61

[Tapabosna, KOOpIUHATHI BEPIIMHBI
napabobl, OCb CAMMETPUHI
napaldoJIbI

06.02.2026

bu6nuorexa LIOK
https://m.edsoo.ru/7f43a526

62

[Tapa6osa, KOOpIUHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHH
napaboJibl

09.02.2026

63

I'paduxn ynkumii: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[x|

11.02.2026

64

I'paduku Gpynkimii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[x|

13.02.2026

65

I'padukn pynkmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[x|

16.02.2026

66

I'paduku Gpynkmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[x|

18.02.2026




I'paduxn ynkuumii: y =kx, y =kx +

20.02.2026

o7 b, y=k/x, y=x*, y=vx, y=[x|

68 I'paduxn Gynkmmii: y = kx, y =kx + 25.02.2026
b, y=k/x, y=x3, y=vx, y=[x|

69 KontponbHas paboTa o teme 27.02.2026 bubnmoreka [JOK
"OyHKIANR" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncnoBoi 02.03.2026 bubmuorexa [IOK
MOCJIEN0BATEIFHOCTH https://m.edsoo.ru/7f43e6c6
3amaHue NocienoBaTeILHOCTH 04.03.2026

71 peKyppeHTHOM (opMyIIoil U bubmorexa LOK
(bOpMYJIOii n-To wieHa https://m.edsoo.ru/7f43ebda

7 Apudmernueckas u 06.03.2026 bubmmorexa LIOK
TeOMETPUUIECKas IPOTrPECCUN https://m.edsoo.ru/7f43ed7e

73 ApudpmeTrueckas u 11.03.2026 bu6mmoreka [IOK
reoMeTpHUUIECKast IPOrpecCuu https://m.edsoo.ru/7f43f3b4
@opMyIbl N-ro 4jeHa 13.03.2026

74 apudMeTUIECKOU 1 bubnmoreka [JOK
reOMETPUYECKON TPOrPECCHI, https://m.edsoo.ru/7f43f58a
CYMMBI [IEPBBIX N YICHOB
@opMyIbl N-ro 4jeHa 16.03.2026

75 apudMeTUIECKOU 1 bubnmoreka [JOK
reOMETPUYECKON TPOrPECCHI, https://m.edsoo.ru/7f43ef2c
CYMMBI [IEPBBIX N YJICHOB
DopmyJibl N-ro wieHa 18.03.2026

76 apudMeTUIECKOU 1 bubnmoreka [JOK

reOMETPUUYECKON MPOTPECCUi,
CYMMBI [IEPBBIX N YWICHOB

https://m.edsoo.ru/7f43f0c6




77

@DopMyIsl N-ro 4wieHa
apudMeTUIECKOU 1
reOMETPUUYECKON NPOTrpeECCUi,
CYMMBI IIEPBBIX N YICHOB

20.03.2026

bu6nunorexa LIOK
https://m.edsoo.ru/7f43f72e

78

@opMyIsl n-ro 4wieHa
apudMeTUIECKOU 1
reOMETPUUYECKON NPOTpeECCUi,
CYMMBI IIEPBBIX N YICHOB

23.03.2026

bu6nunorexa LIOK
https://m.edsoo.ru/7f43f8a0

79

N306paxenue 4ieHoB
apudMeTUIECKOU 1
F€OMETPUYECKON MPOrpeccuit
TOYKaMHU Ha KOOPAMHATHOU
IIJIOCKOCTH

25.03.2026

80

H3o0pakeHue 4ieHOB
apudMeTUIECKOU 1
reOMETPUUECKON NPOrpeccuit
TOYKAMH Ha KOOPANHATHON
IJIOCKOCTH

27.03.2026

81

JInHENHBII U DKCIIOHEHIIUATIbHBIN
poct

06.04.2026

82

CrnoxHBIC IMPOUCHTLI

08.04.2026

bu6nunorexa LIOK
https://m.edsoo.ru/7f43fe0e

83

Crno’xHbI€ TPOLEHTHI

10.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabota 1o Teme
"YycIoBbIe MOCIEA0BATEILHOCTH"

13.04.2026

bu6mmorexa [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHmE, 0600IIEHNE 1
CHCTEMAaTH3alUs 3HAHUN. 3a1uCh,
CpaBHEHUE, NEUCTBUS C

15.04.2026




ﬂeﬁCTBHTeHBHBIMH qucCJjiaMu,
quciaoBas mpsamas

86

[ToBTOpenue, 0600IIEHNE 1
CUCTeMAaTH3allHs 3HAHUM.
[IporeHThI, OTHOLICHHUS, TIPOTIOPLIUU

17.04.2026

87

[ToBTOpeHme, 0600IEeHNE 1
CHUCTEeMaTH3alMs 3HAHUM.
OxpyrieHue, npuOImKeHUE, OlleHKa

20.04.2026

88

[ToBTOpEeHME, 0600IIEHNE 1
cucTteMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 3a7]a4 apUPMETHUCCKIM
CII0CO0OM

22.04.2026

bu6nuorexa LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHME, 0600IIEHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apUPMETHUSCKIM
CII0COOOM

24.04.2026

bu6nuorexa LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0600IIEHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apUPMETHUSCKIM
CII0COOOM

27.04.2026

bu6nunorexa LIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHME, 0000IIEHNE 1
CHUCTEMaTH3aLs 3HAHUH.
[IpeoOpa3zoBanue anredpandecKux
BBIpaKCHUH, TOMYCTUMBIC 3HAUCHUS

29.04.2026

bu6nunorexa LIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHME, 0600IIEHNE 1
CHUCTEMaTHU3aLs 3HAHUHN.
[IpeoOpa3zoBanue anredpandaecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHUS

04.05.2026

Bbu6nuorexa LIOK
https://m.edsoo.ru/7f444364




[ToBTOpEHME, 0000IIEHNE 1 06.05.2026
93 CHCTeMaTH3aIls 3HaAHUH. bubmuorexa [IOK
[IpeoOpaszoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPAKCHHIA, JOMYCTUMbIC 3HAUCHHUS
[ToBTOpEeHME, 0600IIEHNE 1 08.05.2026
94 CHCTeMaTH3alls 3HaAHUH. bubmuorexa [IOK
[IpeoOpa3zoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAKCHHIA, JOMYCTUMbIC 3HAUCHHUS
[ToBTOpEeHME, 0600IIEHNE 1 13.05.2026
95 cucreMarusauus 3HaHUN. OyHKIMH: bubnmoreka [JOK
MOCTPOEHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpEeHME, 0600IIEHNE 1 15.05.2026
96 cucreMarusauus 3HaHUN. OyHKIMH: bubnmoreka [JOK
MOCTPOEHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenwue, 060061IeHNE U 18.05.2026
97 cucreMarusanus 3HaHUN. OyHKIMK: bubnmoreka [JOK
IIOCTPOEHHE, CBOKMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, 060061IeHNE 1 20.05.2026
08 cucreMarusauus 3HaHUN. OyHKIMH: bubnmoreka [JOK
IIOCTPOEHHE, CBOKMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452¢e6
byHKIHII
22.05.2026 bu6nunorexa LIOK
99 Hrorosas koHTponbHas paboTa
https://m.edsoo.ru/7f445516
100 [ToBTOpeHme, 0600IIEHNE 1 25.05.2026

cUCTeMaTHU3alus 3HaHWIL.




I'paduueckoe perenne ypaBHeHu
U UX CUCTEM

[ToBTOpenue, 0600IIEHNE 1
CUCTeMAaTH3allHs 3HAHUM.
I'paduueckoe pernieHre ypaBHEHUH
U MX CHCTEM

101

02 O00011IEeHHUE U CUCTEMATU3ALUAS

3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




MPOBEPSIEMBIE TPEEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHON ITIPOI'PAMMBI

7 KIIACC

Kox
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsiemMble NpeIMeTHbIE Pe3yJabTAThI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

Yucaa ¥ BRIYUCICHUS

1.1

BBIHOJ'IHHTB, coyucTas YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

apudmeTnyeckre AeMCTBUS ¢ pallMOHAIBHBIMH YUCIAMHU

1.2

Haxomute  3HayeHWsT  YWCIOBBIX  BBIPAXKECHUHM,  NPUMEHATH
pa3zHooOpa3Hble cIOCOObI M IPUEMBI BEIYUCIICHUS 3HAUEHUN IPOOHBIX

BBIPa)KEHUM, COepKaIUX OOBIKHOBEHHBIE U AECATUYHBIE Apo0u

1.3

Ilepexoguts OT oOmHOH (oOpMBI 3amMcu uucel K JAPYroi
(mpeoOpa3oBbIBaTh  JAECATHUHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATHUUHYIO 1pO0Bb)

1.4

CpaBHUBATh U YIOPSAI0UMBATH PAllMOHAIBHBIE YHCIa

1.5

OxpyrisrTh yncia

1.6

BBINOMHATE NPUKHUIKY U OUEHKY pPE3yJibTaTa BBIYUCIEHUN, OLIEHKY
3HAYEHUM YHUCIIOBBIX BBIPAKCHUN. BBITONHATH JEUCTBUA €O

CTCIICHAMU C HATYypPAJIbHBIMHU IMOKA3aTCIISIMU

1.7

HpI/IMeHHTB NpU3HAKU [OCIIMMOCTH, PA3JIOKCHUC HA MHOXUTCIN

HaTypaJIbHbIX YUCCII

1.8

PemaTte IPAakTUKO-OPUEHTUPOBAHHBIE 3aladyd, CBA3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  IPONOPILUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YyJAbTaThl PEIICHHsA 3adad ¢
Y4E€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

Anre6paﬂqec1<I/Ie BBIPAXXCHUA

2.1

Hcnons3oBaTh anre6pa1/1qe01<y10 TCPMUHOJIOTUIO W CHMBOJIUKY,

IMPUMCHATDb e€ B Mpouecce OCBOCHUA yqe6H0r0 MaTtcpurajia




Haxoauth 3HaueHuss OyKBEHHBIX BBIPRKEHUH MpU  3aJaHHBIX

22 3HAUEHUSX MIEPEMEHHBIX
53 BbinonHATe mpeoOpa3oBaHUs LEJIOr0 BBIPAKEHHS B MHOTOWICH
' MIPUBEJICHUEM TMOIOOHBIX CIaraeMbIX, paCKPBITUEM CKOOOK
BBINOIHATE YMHOKEHNE OJJHOWIEHA HA MHOIOWIEH U MHOTOWIEHA Ha
24 MHOTOWJIEH, HNPUMEHATh (OpMyNbl KBajapaTa CyMMbl M KBajpaTa
pa3HOCTH
OcCylecTBIATh  pa3joKEHUE MHOIOYWIEHOB HA MHOMXUTEIH C
2.5 MIOMOLIbIO BHIHECEHUS 32 CKOOKH OOILEro MHOKUTEIS, TPYIIHUPOBKU
clIaraeMbIX, MPUMEHEHUs POPMYJT COKPAIIEHHOTO YMHOXKECHHUS
26 [TpumeHsTH Mpeodpa3oBaHUst MHOTOWICHOB JUIS PEIICHUS PA3TUUHBIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMH IOKA3aTEIIAMU
' U1 IpeoOpa30BaHus BbIpAXKEHUN
3 VYpaBHEeHUs 1 HEPAaBEHCTBA
Pemate nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, IPUMEHSA
3.1 IIpaBuia Mepexoaa OT UCXOIHOTO YPABHEHHS K PAaBHOCUIIBHOMY €MY.
[IpoBepsTh, SABISIETCS JIM YACTIO KOPHEM YPaBHEHHUS
39 [lpumensaTs rpaduyeckue MeETOAbl MpPU PELICHUH JIMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 IlonOupats mnpuMepsl nap 4YHCEd, SBISAIOLMXCA pPELICHHEM
‘ JMHEWHOTO ypaBHEHUS C IBYyMs IIEPEMEHHBIMH
CtpouTh B KOOPIMHATHON TIOCKOCTH I'paUK JTUHEHHOrO ypaBHEHUS
34 C ABYMS [IEPEMEHHBIMU; MOJIB3YACH I'papKOM, IPUBOJUTH IPUMEPHI
pelIeHNs ypaBHEHUs
35 Pemwlats cucreMbl ABYX JIMHEWHBIX ypaBHEHMM C  JIByMs
' NIEPEMEHHBIMH, B TOM YHCIIE IpaduiyecKu
CocTaBiTh U penaTh JMHEHHOE YPaBHEHHE WM CUCTEMY JINHEHHBIX
3.6 YPaBHEHUH 10 YCJIOBHIO 3aJa4d, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIA PE3yJIbTaT
4 Koopaunats! u rpapuku. @yHkuuu
N300paxaTh Ha KOOpAMHATHON HPSIMOW TOYKH, COOTBETCTBYIOIINE
4.1 3alaHHBIM KOOpJAMHATaM, Jy4H, OTPE3KH, MHTEpBaJIbl, 3alUCHIBATH

YHUCJIOBBIC ITPOMECIKYTKH Ha anre6pa1/1quKOM SA3BIKC




4.2

Ormeuath B KOOp)II/IHaTHOI\/II IUIOCKOCTH TOYKH IIO0 3aJaHHBbIM

KOOpJIHMHATAM

4.3

Crpouts rpaduxu muHeHHBIX GyHKIUN. CTpOUTH TpaduK GyHKINH Yy

= [x]

4.4

OnuceIBaTh C IIOMOIIBIO (b}/HKI_[I/Iﬁ N3BCCTHLIC 3aBUCUMOCTH MCIKAY
BCIIMYMHAMH:. CKOPOCTb, BPEM:A, PACCTOAHHUC, LCHY, KOJIMNYCCTBO,

CTOMMOCTb, POU3BOIUTEIHLHOCTD, BpeMsi, 00BEM pabOTHI

4.5

Haxoauts 3HaueHue GyHKIUY 110 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpaduyecknii cmocod MpeACTaBICHUS W aHaIU3a
UHQOpPMALIMU, W3BJIEKATh M HMHTEPIPETUPOBATh WHPOPMAIMIO U3

rpauKOB peasIbHBIX MPOLECCOB U 3aBUCUMOCTEH

8 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeIbHOI NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus

1

Yuca ¥ BEIUHCIIEHUS

1.1

Hcnons3oBaTh Ha4YaJIbHBbIC MMpeaAcCTaBJICHUA 0 MHOXKECTBEC
ILeI\/'ICTBI/ITeJIBHBIX YUCCII IJId CpaBHCHUA, OKPYTJICHUA U BBIHHCHGHHﬁ,
I/1306pa)1(aTI> HCﬁCTBHTeHBHbIC qyucCjia TOYKaMH Ha KOOpHHHaTHOﬁ

psAMOH

1.2

[IpumensaTh mOHATHE apUPMETHYECKOTO KBAJPAaTHOTO KOpPHS,
HaXOJUTh KBaJpaTHbIE KOPHU, HCHONb3Ys MpU HEOOXOIUMOCTH
KaJIbKYJISITOD, BBITOJTHSTD npeoOpa3oBaHUs BBIPAXECHHUIA,

coZiepKalMX KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOWCTBA KOPHEU

1.3

Hcnonn3oBath 3amucu OONBIIMX M MaJbIX YHCEI C IIOMOIIBIO

NeCATUYHBIX ApoOei u cteneHel uncna 10

Anre6paﬂqec1<I/Ie BBIPAXKXCHUA

2.1

HpI/IMeHHTb IHOHATUC CTCIICHM C LCJIBIM I10Ka3aTCJICM, BBIIIOJIHATH
npeo6pa30BaHI/m BLIpa)KeHI/Iﬁ, coacpKallux CTCIICHU C MCJIIbIM

I10Ka3aTcjIeM




2.2

BoBITIONHATE  TOXKIIECTBEHHBIE MPEOOPa30BaHUSA  PAIMOHATBHBIX
BBIPDAKEHUI HAa OCHOBE IPaBWJI JCWCTBUM HaJ MHOTOYWIEHAMH U

anreOpamyecKuMu ApoOsMu

2.3

PackitanpiBaTh KBagpaTHbIN TPEXUIEH HA MHOKHUTEIN

24

[IpumensTs nmpeobpa3zoBaHUs BBIPAXKEHUH Ui PELICHUS PAa3TUYHBIX

3aJa4 u3 MaTCMaTHKU, CMCKHBIX ITPCAMCTOB, U3 peaanoﬁ IMPaKTUKH

VYpaBHEeHUs 1 HEPAaBEHCTBA

3.1

Pemwlate JsMHEVHBIE, KBaJpaTHbIE YpPaBHEHUS M palUOHAIbHBIC
YpaBHEHUS, CBOISIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS

NEPEMECHHBIMU

3.2

[IpoBoauTh NPOCTEHINNE WCCIENOBAHMS YPAaBHEHUM U CHUCTEM
ypaBHEHMH, B TOM UHC]IE€ C MPUMEHEHHEM TIpadUIeCcKUx
npe/CTaBICHUN (yCTaHABIMBATh, UIMEET JIM YPAaBHEHUE WIIM CHCTEMa

yYpaBHEHUH pEeIIeHUs, €CITU UMEET, TO CKOJIBbKO, U Tpoyee)

33

[lepexoauTs OT cClOBECHOM (QOPMYIHPOBKH 3amadyd K e
anredpanyeckoil MOJENn ¢ MOMOIIbIO COCTABICHUS YpaBHEHUS WU
CUCTCMBI ypaBHCHI/IfI, HHTCPIIPETUPOBATL B COOTBCTCTBHHU C

KOHTEKCTOM 3aJ1a4¥ MOJTYyYEHHbINA PE3yJIbTaT

34

HpI/IMeHSITB CBOMCTBAa YHCIIOBBIX HCPAaBCHCTB IJid CpaBHCHMHA,
OLICHKHU, pCIIATH JIMHEHHbBIE HCPAaBCHCTBA C OIHOM nepeMeHHoﬁ n ux
CHUCTCMBI, 1aBaTb rpa(bnquKy}o HIUTIOCTPALIUIO MHOKECTBA peI_HeHI/Iﬁ

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DO yHKINT

4.1

[lonumatrs ¥ uCHONB30BaTh (DYHKIMOHAIbHBIE MOHITHS M S3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAUYEHHS), ONPEAEATh 3HAUCHHE
(GYHKIMU 110 3HAYSHHUIO apryMEHTa, ONpPEeAeIsiTh CBOMCTBA (PYHKIMH

o eé rpaduky

4.2

Ctpouts Tpadvku d1eMEHTApHBIX PYHKIHA BUA!
y=k/x

kix




, Yy =x2,y = x3, y = [X|, onuchIBaTh CBOIICTBA YMCIOBOW (PYHKIIMH 1O €€
rpaduky

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

Yucna ¥ BEIUHCIIEHUSA

1.1

CpaBHI/IBaTB H YIOPAJOYUBATL PAlMOHAJIBHBIC WU HPPALMOHAJIBHBIC

qucia

1.2

BremoaHsaTh apH(bMeTquCKHC I[eI\/'ICTBI/ISI C pallMOHAJIbHBIMU YU CJIAMHU,
coucTad YCTHBIC U MMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCIICHHUSA C

nppaingrvoHAJIBHBIMHU YHUCJIaMHU

1.3

Haxonuth 3HaueHuUs: CTENEHEN ¢ LENBbIMHU MOKA3ATEISIMA U KOPHEH,

BBIYUCIATH 3HAYCHUA YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJ'IfITB ﬂeﬁCTBHTeHBHBIC quciia, BBIINIOJIHATDH MNPUKHUAKY

pe3yibTaTra BBILIHCHGHI/Ifl, OLCHKY YHUCJIOBBIX BI)Ipa)I(CHI/IfI

YpaBHEHHUs U HEPABEHCTBA

2.1

PemaTts nuHelHbIE W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,

CBOJISIIIIMECS] K HUM, ITPOCTEHIIINE APOOHO-pallMOHANIbHBIE YPaBHEHUS

2.2

Pemats cucTemMsbl ABYX JTMHENHBIX YPAaBHEHUI C IBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBIISICTCS

JIMHEHHBIM

2.3

Pemate TekcTOBBIE 33a/1aun aNreOpanvdecKuM CIoCOOOM C MOMOIIBIO
COCTaBJICHUSI YPaBHEHHUs WIM CHCTEMBI JBYX YPaBHEHUH C IByMs

NEpEMCHHBIMHA

24

[IpoBoauTh mpOCTEHINIME WCCIECNOBAaHUS YPABHEHHMM M CHCTEM
ypaBHEHUH, B TOM UHCIE€ C MPUMEHEHHEM TIpadUyecKux
IIpEeCTaBIEHUI (HampuMep, yCTaHAaBJIUBaTh, UMEET JIM YpaBHEHHE

nin CUCTEMa ypaBHeHI/Iﬁ pemcHus, €CJIM UMECT, TO CKOJ'IBKO)




2.5

Pemate nMHEWHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA,
M300paXkaTh pelIeHre HEPABEHCTB Ha YHCIIOBOM MPSMOiA, 3aMMCHIBATH

peuI€Hue ¢ MOMOIbO CUMBOJIOB

2.6

Pemrate cucTeMBl JIHMHEHHBIX HCPAaBCHCTB, CUCTEMBI HCPABCHCTB,
BKJIIOYAOMIUMEC KBAaApPAaTHOC HEPABCHCTBO, I/I306pa)KaTB PECIICHUC
CUCTCMbI HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aIlIMCbhIBATh PCILICHHUC C

IIOMOIIBIO CHUMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA IIPHU PELICHUM PA3IUYHBIX 337124

DO yHKIMHU

3.1

Pacno3naBate  (yHKIIMM  W3YYeHHBIX  BUAOB.  [loka3piBaTh
CXEMAaTHYECKH PACIOJIOKEHHWE HAa KOOPIWHATHOW TUIOCKOCTH
rpadukoB Qynkmmii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3HAa4eHHU KOd()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA

byHKIUH

3.2

[Toka3pIBaTh CXEMATHMYECKH PACIHOJIOKEHHE Ha KOOPAWHATHOU
IUIOCKOCTU TpaukoB (GyHKIMK BUAA ¥ = VX, Y = |X| ¥ ONUCHIBATh

CBOWCTBA (PYHKIIHI

33

Crpouth M u300paXkaTb CXEMaTHYECKH TpapUKH KBaJpaTHYHBIX
(yHKIWH, OMHMCHIBATH CBOWMCTBA KBAJIPATUYHBIX (DYHKIUH MO HUX

rpadukam

34

PacnioznaBate KkBagpatuyHyro (yHKIUIO 1O (opmyne, MPUBOAHUTH
MpUMeEpbl KBAaJIpaTUUHBIX (DYHKIMHA U3 peajbHOW >KU3HU, (PU3UKH,

reoMeTpUn

ApI/I(I)MeTI/ILIeCKaH U reOMETpUICCKaA NporpeCcCuun

4.1

Pacno3HaBath apupMETHYECKYI0 W TEOMETPHUYECKYIO TPOTPECCHU

MIPU pa3HBIX CrIOco0ax 3aJaHus

4.2

BBINOTHATE BBIYUCIICHUS C HUCHOJB30BaHHEM (OpPMYN n-ro 4jieHa
apuQMeTHIECKON U TeOMETPUUECKON POrpeccuii, CyMMbl EPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YJICHBI OCICO0BATCIIBHOCTHU TOYKaMH Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH




4.4

Pemrate 3aaa4H1, CBA3aHHBIC C YHCJIOBBIMU ITOCJICAOBATCIBHOCTIAMMU, B
TOM YHCIC 3aJa4dud Hu3 peaHLHOﬁ JKHU3HHU (C HUCIIOJB30BaHHECM

KaJbKYIATOPA, IUPPOBBIX TEXHOIOTHI)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA
1 Yucna u BBIYUACICHUS
Jpobu OOBIKHOBEHHBIE U JECATHUYHBIC, TEPEX0] OT OAHOU (popMBbI 3amucu
1.1 npobeit k apyroit. [loHsiTHE palMOHaIBLHOTO YHCINA, 3aMUCh, CPaBHEHHE,
YHOPAI0YMBAHUE PALIMOHAIBHBIX YHCEI
Lo Apudmernueckue AeHCTBUS C pallMOHAIBHBIMU YncIaMu. Pemienne 3anay u3
' peanbHOM MPaKTUKK HA YacTH, Ha Ipo0u
13 CreneHp C HaTypajJbHBIM IIOKa3aTEJlEM: ONpEJEIeHHE, NpeoOpa3oBaHUE
' BBIPaKCHUI Ha OCHOBE ONPEJIEIICHHUS, 3aIIUCh OOJIBIINX YUCEI
14 [TpoueHTHI, 3aUCh MPOLEHTOB B BUAE ApoOU M IpoOH B BUIE MPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHHUE 33/1a4 U3 PeabHOU MPAKTUKU
15 [IpyumeHeHrne TpU3HAKOB JEIUMOCTH, pAa3JIOKEHUE HAa MHOXKHUTEIH
' HaTypaJIbHbIX YHCEI
L6 PeanpHble  3aBucMMOCTH, B TOM 4HciIe IpsiMas M oOparHas
' [IPONOPLUOHAIEHOCTH
2 Anrebpanyeckre BBIPaKEHHS
51 [lepemeHHbIe, YUCIOBOE 3HAUCHUE BbIPAKEHUA C IEPEMEHHOMU. JlonycTrMblie
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXKIY BEIUYMHAMH B BHUAE (HOPMYIBL
' Brruncnenus no gopmynam
T [IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIC
' BBIPKECHUS
24 CBoJCTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIeM
Y Opnounensl 1 MHOTOWIEHBl. CTenieHb MHOrOwIeHa. ClloKeHue, BEIUUTAHUE,
' YMHO>KEHHE MHOTOUJICHOB
@opMyInibl  COKPAIEHHOTO YMHOKEHHS: KBaJApaT CYMMblI M KBajapar
2.6 pasHoctu. dopMyna pa3sHOCTH KBaApaTtoB. Pa3jnokeHMEe MHOTOYJIEHOB Ha
MHOXHUTEIIN




3 VYpaBueHus
11 VYpaBHeHHE, KOpEHb YpaBHEHHs, IpaBujia NpPeoOpa3OBaHUs YpaBHEHUS,
' PaBHOCUIILBHOCTb YPAaBHEHUH
39 JIuneliHOE ypaBHEHHME C OJHOM INEPEMEHHOMW, YMCIIO KOPHEH JIMHEWHOIO
' YPaBHEHUs, PELLIEHUE JINHENHBIX YPABHEHUM
33 CocraBiieHHEe ypaBHEHMII 110 YCIIOBMIO 3aJa4i. PelleHne TEKCTOBBIX 3a1a4 ¢
' MOMOUIBIO YPaBHEHHI
34 JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JMHEHHBIX ypaBHEHUH C JBYMs IepeMeHHbIMU. PemieHue
3.5 CUCTEM YpaBHEHHH criocoO00M MoACTaHOBKH. [IpuMephl peneHns TeKCTOBBIX
3a/1a4 ¢ IOMOILBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. OyHKIMN
4.1 Koopaunara Touku Ha nipsiMoit
19 UYucnosble MpoMeXyTKH. PaccTosiHuE MEX Ty IBYMS TOUKAMH KOOPAUHATHOMN
' IpsAMOI
43 [IpsimoyronbHas cucteMa KoopauHat, oc Ox u Oy. Abcuucca U opJuHaTa
' TOYKH Ha KOOPAMHATHOM INIOCKOCTH
a4 [Tpumeps! rpadukoB, 3aanHbIX Gopmynamu. UteHue rpaukoB peanbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue hpynkumu. ['paduk Gynkuu. CoiicTBa GyHKITUN
4.6 Jluneitnas ynkuus, e€ rpaduk. I'paduk GpyHKumn y = [X|
47 I'paduueckoe pemieHHe JTHUHEWHBIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
1 Yucna 1 BIYMCICHUSA
1 KBagpatubiii kopeHb u3 uuciaa. IloHsTe 00 HppalMOHAIBHOM 4YHCIE.
' Jlecsitudnble MpUOIMKEHHUS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHyecKuX KBaJApPaTHBIX KOPHEH M HX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BbIpaKEHUI u BBIUYHCIICHUSIM.
JlelicTBUTENBbHBIC YMCTIA




1.3 Crenens C 1esbIM TTOKa3zaTesneM u e€ cBoricTBa. CTaHaapTHAs 3aIIUCh YUCIIa
2 Anrebpanueckue BBIPAKEHHS
51 KBaznpaTHblii TpEXuieH, pa3JIoKEHHE KBAaJpaTHOIO TPEXUIEHA Ha
' MHOKUTENHN
2.2 Anrebpanueckas 1poos. OCHOBHOE CBOWCTBO anre0Opandeckoit 1poou
2.3 CroxxeHue, BRIYMTaHNE, YMHOKEHHE, JIeJICHUE anre0OpandecKux apooeit
24 PanmonanpHble BhIpaKe€HUS U UX MpeoOpazoBaHue
3 VYpaBHEHMS U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHHe, (opMyna KOpHEH KBaIpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienne ypaBHeHUH, CBOASIIMXCA K JIMHEWMHBIM U KBaJAPATHBIM
33 [Ipocreiimme ApoOHO-palMOHATBHBIC YPaBHEHUS
I'paduueckas uHTEpIIpEeTaLIs YPAaBHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEM
34 JIMHEVHBIX YPABHEHUN C IBYMs MEPEMEHHBIMU. [[puMepbl pereHns cuctemMm
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Penienne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM crocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
39 JIuneiiHble HEpaBEHCTBA C OJJHOM MEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHOM
4 OyHKIUU
il [Tonatue ¢ynkuuu. OOMacTh oONpeAeNeHUs W MHOXECTBO 3HAUYCHUH
' ¢dbyaknuu. CriocoOsl 3aganHus QyHKIANA
4.2 I'paduk Ppynkunu. YreHue cBONCTB GyHKIUU 110 €€ rpaduky
4.3 [Tpumeps! rpadukoB GyHKINIMA, OTPAKAIOIINX PEATHHBIE TPOIIECCHI
a4 OyHKIUHM, OINUCHIBAIOUINE NPSAMYI0 W OOpaTHYIO MPOMOPLUOHATbHEIE
' 3aBUCUMOCTH, UX TpaduKu
4.5 OyHKIMH y =x?, y = x3
4.6 OyHKIMU y = VX, y = |x]|
4.7 ['paduyeckoe perieHrne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KJIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna v BIYUCICHUS
. ParonanesHble YMcna, MppalnyoHaNbHBIE YHCIA, KOHEYHbIE M OECKOHEUHbBIE
' JIECATUYHBIE IPOOH
MHOXEeCTBO ~ NEUCTBUTEIBHBIX  YHCEJ, JCUCTBUTEIBHBIE 4YHCJIA KAk
12 OecKOHEeYHble JAecATUYHBble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
’ MEXIY MHOKECTBOM JE€UCTBUTEJBbHBIX YHCEI M KOOPAMHATHON MPSMOM.
CpaBHeHUE 1EUCTBUTENBHBIX YHCEI
1.3 Apudmernueckne eHCTBUS C IEHCTBUTESIIEHBIMY YUCIIAMH
W3mepenust, npuOIKeHNs, OLIEHKU. Pa3mMepsl 00bEKTOB OKPYXKAIOIIEro MHpa,
14 JUTUTENILHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYUHBI, TOUHOCTH NpuoImkenus. Okpyrienue uucen. [Ipukuaka u oneHka
pE3yabTaTOB BBIYMCICHUN
2 VYpaBHEeHUs 1 HEPAaBEHCTBA
2.1 VYpaBHEHHs ¢ OHON NTEPEMEHHON
2.2 JInneiiHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanpaTHoe ypaBHeHue. Penienue ypaBHEHU, CBOASIINXCS K KBaIPaTHBIM
04 bukBanpatHoe ypaBHeHue. IlpuMepsl pelieHUss ypaBHEHUH TPETbEM H
' 4ETBEPTOM CTENEHEN Pa3JIoKEHUEM Ha MHOXKHUTEIIN
2.5 Pemenne npoOHO-paniMoOHaIbHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK
2.8 Pewenne cucrem IByX JIMHEWHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU
20 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JMHEHHOE, a Ipyroe —
. BTOPOM CTENEHU
2.10 I'paduyeckas uHTEpIIpETAIIUS CUCTEMBI YPAaBHEHUM C ABYMS TIEPEMEHHBIMHU
2.11 Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocooomM
2.12 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 PeeHne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pewrenne cucrteM JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOU
2.15 KBanpatHbie HepaBeHCTBa




I'paduyeckas wHTEpIIpETAIlMsi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS

2.16
nepeMEeHHBIMHU

3 OyHKINN

31 KBagpatuunas Qynkuus, e€ rpaduxk u cpoiictBa. [lapaGoma, koopauHATHI
' BEPIIMHBI MTapadobl, 0Cb CHMMETPHUH MapadoIIbl

3.2 I'paduxu Qynkuuit y=kx, y=kx+b u ux cBoiictBa

33 I'paduxu Qynkuunit y=k/x, y = x> 1 ux cpoiicrsa

34 I'paduku QyHKIWMIA, 1 X CBOMCTBA
4 UYucnoBble NOCAEN0BATEILHOCTU

i1 Omnpenenenuie U cocoObl 3aJaHKsI YUCIOBBIX MOCE10BaTEIbHOCTEH. 3a1aHne
' MOCJIe1I0BAaTEIbHOCTH PEKYPPEHTHOM (hopMyioi U popmMyIioil n-ro uieHa

42 Apubmernueckass mporpeccus. DopMynbl n-ro 4ieHa apuMETHUECKOU
. MIPOTrPECCHUN, CyMMBI IIEPBBIX 71 YJICHOB

43 I'eomerpuueckas mnporpeccusa. @DOpMmyisbl 7n-T0 WIEHA T'€OMETPUYECKOU
' IPOrPeCcCUy, CyMMbI IEPBBIX 71 YJICHOB

44 N300paskeHre WIEHOB apU(PMETUYECKOH M TI'€OMETPUYECKOH MpOrpeccuii
' TOYKAMH Ha KOOPAMHATHOU TUIOCKOCTHU. JINHENHBIN U DKCIIOHEHIMAIIBHBINA POCT

4.5 CJ10KHBIE TTPOIIEHTHI




ITPOBEPAEMBIE HA OI'3 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOI
INPOT'PAMMBI OCHOBHOT'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsieMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJbTaTam
OCBOEHHS OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0mmero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHUSMU: MHOXECTBO, IIOJMHOKECTBO,
olepanyuy HajJ MHOKECTBAMHU; YMEHHUE OIEpHUPOBATH IOHATUSMU:
rpa¢, cBa3HBIN rpad, 1epeBo, LUK, IPUMEHITh UX NPU PEIICHUHU
3aJa4; yMEHHE UCIOJIb30BaTh TIpaduueckoe IMpeAcTaBICHUE
MHOXECTB JUI OINMCAaHUS PEaJbHBIX IPOLECCOB U SBICHUH, NpH

pEIIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX MMPEIMETOB

YMeHne onepupoBaTh NOHATUSAMHU: OIIPEIEIICHHE, aKCMOMA, TEOPEMA,
JI0Ka3aTeJIbCTBO; YMEHHE pPACIO3HABATh WCTUHHBIE M JIOXKHBIC
BBICKA3bIBaHUS, NPUBOJAUTH NPUMEPHI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUSA U OTPULIAHUA BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATUAMU: HATYpPaJIbHOE YMCIIO, IPOCTOE U
COCTaBHOE 4YHUCJIO, JACIMMOCTb HATypaJbHBIX 4YHUCEJ, IPU3HAKU
JIeIMMOCTH, LI€JI0€ YHMCII0, MOAYJb YHUCIa, OOBIKHOBEHHAs JIpo0b U
JecSITUYHas Apo0b, CTAHJAPTHBINA BUJ YMCIIA, PALIMOHATIBHOE YHCIIO,
UppaloHAIbHOE YHUCIO0, apU(pMETHYEeCKUH KBaJpaTHBIM KOPEHb;
YMEHHE BBIIOJHATH JEUCTBHA C YHUCIAMH, CpPaBHUBAaTb H
yHOpSI0YMBATh 4YHUCJIA, IPEACTABIATh YHUCIA HAa KOOPAWHATHOMN
IPSIMOM, OKPYIVIATh YMCIIA; YMEHHWE JeJIaTh NPUKHUIKY U OLICHKY

pe3yibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITHSIMU: CTENIEHb C LIEJBIM IOKa3aTelleM,
apupMeTHUeCKui KBaJApaTHbIM KOPEHb, MHOTOUJICH, ajdredpanyecKkas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENeHHU
OoJbIlle €IUWHUIBI, YMEHHE BBIMOIHATH pacd€Tbl Mo (opmynam,
npeoOpa3oBaHusl LENbIX, IPOOHO-PAlIMOHAIBHBIX BBIPAXKEHUN H
BBIPAXEHUM C KOPHIMH, pa3ioKeHHEe MHOTOWIEHAa Ha MHOXHTEIH, B
TOM YHCJIE C HCIHOJBb30BaHHWEM (OPMYN Ppa3HOCTH KBaJIpaTOB H

KBaapaTa CyMMbI U Pa3HOCTHU




YMeHue oneprupoBaTh MOHATUAMU: YHCIOBOE PABEHCTBO, YPABHEHNUE
C OJHOW IEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHON; YMEHHE pelllaTh JMHEHHbIE U KBaJIpaTHbIE YPaBHEHUS,
IpOoOHO-pallMOHAIbHBIE YPaBHEHHs C OJHON MEPEMEHHOM, CUCTEMBbI
JBYX JINHEWHBIX YPaBHCHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JApOOHO-pallMOHATbHbIE HEPABEHCTBA C OJHOU
NIEPEMEHHOH, B TOM YHUCJIE IIPY PELICHUH 3a7a4 U3 IPYTUX IPEAMETOB
U TIPaKTUYECKUX 3aJa4; YMEHHE MHCIIONb30BaTh KOOPAMHATHYIO
IpSIMYI0 U KOOPIMHATHYIO IUIOCKOCTb JJIsi M300pa)KeHUs pEeLIeHUi

ypaBHEHUH, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh NOHATUAMU: QyHKIUS, TpaduK QyHKIMH, HYJIHA
(GyHKIMH,  TPOMEXYTKH  3HAKOMOCTOSIHCTBA,  MPOMEXKYTKH
BO3pacTaHus, yOBIBaHUS, HauWOOJblIEe M HAaWMEHbIIEE 3HAUYCHUS
¢byHKINY; yMEHHE OIIepupoOBaTh HNOHATUAMM: npsimast
MIPONOPLHUOHATILHOCTD, IMHEHHAs PYHKIUS, KBaIpaTUUHAs QYHKIHS,
oOpaTHasi MPOMOPIHOHAIBHOCT, Mapaloiya, rumepoosa; ymeHHe
cTpouth rpaduku  GyHKUMH, UCHONb30BaTh rpaduku A7
OIpe/IeIEHUs] CBOMCTB NPOLIECCOB M 3aBUCUMOCTEH, Ul pEIICHUs
3aja4 U3 JIpyrux y4eOHbIX MPEIMETOB U PEabHOM KU3HU; YMEHUE

BbIpaXkaTh GOpMYyJIaMU 3aBUCUMOCTH MEKIYy BEIMUNHAMU

YMenue OIIEpUPOBATH MIOHATUSIMU: IIOCJIEI0BATEIBHOCTD,
apudMeTHuecKkass M TEOMETpPHYEeCKas MPOTPECCHH;  yMEHHE
HCIOJIB30BATh CBOMCTBA MOCIIENOBATEILHOCTEH, POPMYIIBI CYMMBI U
o0111ero wieHa MpU PelIeHUH 337ady, B TOM YHCIE 3a]a4 U3 JPYyrux

yLIC6HBIX npeaMETOB U peanLHoﬁ KHU3HHU

YMeHue pemarh 3aJja4 pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLIEHTHI,
JOIM M 4YacTH, JABI)KEHHE, paboTy, IIeHy TOBapOB U CTOMMOCTb
MOKYTIOK U YCJIYT, HAJIOTH, 3a/1a4u U3 00JIaCTH YIIPaBJIECHUS JTUUYHBIMU
U ceMelHbIMH (UHAHCAMU); YMEHHE COCTABIIATH BBIPAKECHUS,
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl 10 YCIOBUIO 3aJayH,
UCCJIEI0BATh IIOJyYEHHOE PELLIEHUE U OLIEHUBATh IIPaBAON0100HOCTh

MIOJIy4EHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHAMU: GUTYpa, TOUKA, OTPE3OK, MpsIMasd,
ayd, JoMaHas, yrod, MHOT'OYTOJIbHUK, TPEYroJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJbHUKH,




MPSIMOYTOJIbHBIN TPEYroJbHUK, MEJIHaHa, OUCCEKTpHCa U BBICOTA
TPEYrojbHHKA,  YETBIPEXYTOJIBHUK,  IMapajlIesorpaMM,  poMmo,
OpSIMOYTOJIBHUK, — KBapaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypamu;
yYMEHUE peuaTh 3a1a4d, B TOM YUCJIE U3 IOBCEAHEBHOM KU3HHU, HA
HaXO0XJIEHUE N'€OMETPUUECKUX BEJINYMH C IPUMEHEHUEM HU3YYEHHBIX

CBOICTB (puryp u GpaxTos

10

YMeHne omnepupoBaTh HOHATHSAMH: PaBEHCTBO (UTYp, paBEHCTBO
TPEYrOJIbHUKOB; MapajyIeIbHOCTh U NEPHEHIUKYIIPHOCTD MPSMBIX,
Yyroll MEXAy NpPSIMBIMH, NEPIEHAUKYISAp, HAKIOHHAS, TPOCKIIHSA,
nonobue  guryp, NOAOOHBIE  TPEYrOJbHUKU,  CHUMMETpHUs
OTHOCHTEIIFHO TOYKH M TPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO U mojxobue  ¢uryp,  mapauienbHOCTh |

NIEPIEHAUKYIISIPHOCTD IIPSIMBIX B OKPYXKAIOIIEM MUpeE

11

YMeHue onepupoBaTh IOHATHAMH: JUIMHA, PACCTOSHUE, YroJl
(BenMuMHA yIiia, CHHYC U KOCHHYC yrja TPEeYrojbHHKA), TUIOIIA/b;
yYMEHHE OIICHUBATh Pa3Mephl MPEIMETOB U OOHEKTOB B OKPYKAIOIIEM
MHpE; yMEHHE TMPUMEHATh (OPMYNbl MEepUMeTpa U IJIOLAAN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M ILIOLIAAN Kpyra, oobema
MPSIMOYTOJIBHOTO Mapajuiefienuneia; yMEHUe MPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUUECKHE COOTHOIIECHUS IS

BBIYMCIICHHS UIUH, PACCTOSHUM, IIJI0IIAIeH

12

Ymenue wuzo0paxaTh IUIOCKHE (GUIYpl M HUX KOMOMHAIMH,
IPOCTPAHCTBEHHbIE (UTYpPHI OT PYKHU, C TOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB U DJEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CHUMBOJIBHOMY OITMCAHUIO

13

Ymenune OIICpHUpOBaATh IMOHATUAMH: IPAMOYroJibHasgd CHUCTEMA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOP, CyYMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIApHOC TMPOU3BECACHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATh BCKTOPbI W KOOpPAWHATBHI JJId
OpeACTaBJICHUA JAaHHBIX U PCHICHUA 3a4a4, B TOM YHUCJIC U3 OPYrux

yLIC6HBIX npeaMETOB U peanLHoﬁ KHU3HHU

14

VYmenne ONCpUpPOBATL IIOHATHUAMMU: CTOJIOMKOBBIE U KpPYI'OBBIC

IUarpaMMmbl, TaOJNWIBI, cpeaHee apudmeTHdyeckoe, MeaHuaHa,




HanOoJblIee U HAUMEHbIIEe 3HaYCHUs], pa3MaxX YUCIOBOro Habopa;
YMEHHME W3BJE€KaTb, HMHTEPIPETUPOBATh U  IMpeoOpa30oBbIBATH
MHpOpMalMIO, TPEICTaBICHHYI0 B TaOIuIlaX M Ha Juarpammax,
OTpa)KaIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEAIbHBIX MPOLECCOB U
SIBIICHUH; YMEHHME pacllio3HaBaTb W3MEHUUBBIE BEJIMYUHBI B

OKpYXaroIleM MUpE

15

YMeHHne omnepupoBaTh MOHATHAMU: CIYYaHHBIA OMBIT (CIydalHBIN
SKCTIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HaXOJHWTh BEPOSITHOCTH CIYYaHBIX COOBITUN B OMBITaX C
PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSIMU;, YMEHHE DEIaTh
3a/la4l METOJIOM OPraHHU30BAaHHOTO INepedopa U ¢ HCIOIb30BaHUEM
MpaBUjia YMHOXEHUS; YMEHHE OILEHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIA U SBIICHUH, IOHUMATh POJIb MIPAKTUYECKH TOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH B OKPY)XAIOIIEM MHpPE M B >KU3HU;
3HAKOMCTBO C TOHSTHEM HE3aBHCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €TO POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHne BoIOMpATh MOAXOSANIAN W3YYEHHBIM METON JJIsS pEeIIeCHUs
3aJ1a4u, HpI/IBO}II/ITI) HpI/IMepI)I MaTEeMAaTUYCCKUX 3aKOHOMepHOCT€I\/II B
an/Ipoz(e " )KHU3HU, paCHOSHaBaTB HpOfIBJ'ICHI/IC 3aKOHOB MAaTEMAaTHUKHU
B I/ICKyCCTBe, OIIUCBhIBATh OTACJIIBHBIC BBIAAKOIIIUCCS pe3yJH)TaTI)I,
HOJIy‘-IeHHI)IG B XO0I¢€ pa3BI/ITI/I$I MaTEMATHUKHU KaK HaYKI/I, HpI/IBOI[I/ITB
IIpUMEpPBl  MAaTEMaTUYECKUX OTKPBITMM W HUX aBTOPOB B

OTE€YECTBEHHOW U BCEMUPHOU UCTOPUHU




IHHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

1 Yucna 1 BBIYUCICHUS

1.1 Hatypanbuble u nensie yncna. [Ipu3Haku JeMMOCTH LEJIbIX YUCEN

19 OOBIKHOBEHHBIE W JICCATHYHBIC JPOOHM, TIPOILEHTH, OECKOHEUYHBIE
. MEPUOUIECKIE TPOOH

13 Panmonaneupie uncna. Apudmernyeckue omepanud ¢ pandoOHAIbHBIMHU
' YUCIaMHU

» JleficTBuTenbHble Yncia. Apu(pMETHYECKHE OIepaluu C JCUCTBUTEIHHBIMU
' YUCJIaMHU

s [TpuOmkE€HHbIE BBHIYMCICHUS, TpaBUiIa OKPYIJICHHS, TPUKHIKA U OIIEHKa
' pe3ynbpTaTa BEIYACICHUN

2 Anrebpanyeckre BbIpaXeHUs

2.1 BbykBenHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM nokaszateneM. CTENeHb C pallMOHAIBHBIM IOKAa3aTENIEM.
. CaoiicTBa cTeneHu

2.3 MHorouyieHsl

2.4 Anrebpanyeckasi 1po0b

) s Apudpmernueckuii  KOopeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
' apuMeTHIECKUMU KOPHSIMH HATypaJIbHON CTCTICHH
3 VYpaBHEeHUs 1 HEPABEHCTBA

31 Lensie um apoOHO-panmoHanbHbICe ypaBHEHUsA. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUI

1s Lenble u npoOHO-panioHa bHble HEpaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

33 PerieHne TeKCTOBBIX 3a/1a4

4 UucnoBble OCIIE10BATEIbHOCTH

4.1 IlocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHuUs MOCIEA0BATCILHOCTEH




Apudpmernueckass W TeoMmeTpuueckas mnporpeccun. Dopmyna  CI0XKHBIX

4.2
IIPOLIEHTOB
5 OyHKIUU
Oynkius, crnocodsl 3amanus  Gyakuun. ['paduk  dyskmuu. OO6macTh
OTIpeIeIeHUs] U MHOXKECTBO 3HaueHu# ¢pynkuuu. Hynu Gynkiun. [pomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpoMeKyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U
MHUHUMYMBI (pyHkimu. HanOosbpiiee M HauMeHbIlIee 3HauYeHWE (PYHKIIMU Ha
IIPOMEXKYTKE
6 KoopaunaTs! Ha psIMOil U IJIIOCKOCTH
6.1 Koopaunatnas npsamas
6.2 JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUTrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHUKu
7.4 OKpy>XHOCTb U KpYT'
7.5 N3mepenue reomeTpuyecKux BEIUYHH
7.6 BexkTopsb! Ha TUIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Aunrebpa. 7 kiacc:yue0. ais o0eoopazonar. opranuzanuil/C.M.Hukonbckui,
M.K.IToranos, H.H.Pemernukos, A.B.IlleBkun. 4-¢ u3a. - M.: [IpocBenienue,

2017

METOIUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. «kEnnHOE OKHO J10CTyna K 00pa3oBaTeIbHbIM PECYPCaAM»-
http://windows.edu.ru/

2. «Enunas xomtekius mugpoBbIX 00pa3oBaTelbHBIX pecypcoBy - http://school-
collection.edu.ru/

3. «®enepanbHbIN EHTP UHPOPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB» -
http://fcior.edu.ru/

http://eor.edu.ru

4. bubnuoteka [{OK: https://m.edsoo.ru/



KOHTPOJIbHBIE PABOTBI
7 KIIACC
KonTponwshas pabora Ne 1 «ParnmonanbHbie YuCIa
Bapuant 1
1. BelnonHure AeUCTBUA:

a) — 3,5 — (- L43); 6)2,64-= B)2o:1=10;

2. Haiinute 3Ha4€HUS BhIPAKEHUM:

'\-\.I|U:|

. " - e %
4’ +3% 68 —-(-1 -7
3. He BoImostHsist BBIIII/ICJ'IGHI/IIZ, CPaBHUTC!
a) (- 4,6)'n0; 6)0u(— 27
B) (—10)°u(- 8" 1 -6u(-e6"

4. Ha cy60oTtHuk Boinuin 160 yenosek. 75% Bcex mtoaeit youpanu
TEPPUTOPHIO, OCTAITLHBIE CaKaIU JAepeBbsi. CKOTBKO YEIOBEK CaKalln JEPEBhs?

5%, Jlns mpurotoBneHus 4 nopuuii canara norpedyercsa 50r maiionesa. CKOIBbKO
MaiioHe3a moTpedyercs s npurorosieHus 10 mopuuii canarta?

6. IToe3n myTh OT OJTHOM CTAHIIMU J0 APYro# mporien 3a 3,5 4 co ckopocThio 70
kM/4. C KaKol CKOPOCTBIO JIOMKEH OBbLT ObI MATH TOE3, YTOOBI IPOUTH ITOT
nyTh 3a 4,9 9?

Bapuant 2

1. BeimostHUTE NEUCTBUS:
a) — 1,6 —(—0,56); 6)2,41- B4 116

2. Haiinute 3Ha4€HUE BBIPAXKEHUS:

i

(-2 +3; a9 -1nh B

\'Jlll.'l

)

3. He BBINONHSS BBIYUCICHUHN, CDABHUTE:
a) (— 2,8)"u0; 6) (— 3,9)°u0;
B)(—17)u(—5"% ©-5u(-5)



4. Typuctel niponu 27,5 kM, uro cocraBuser 25% Bcero nytu. KakoB Bech
yTh?

5. I3 6 Kr JbHAHOTO ceMeHHu monydaercs 2,7 kr macia. CKOJBKO Macia
MOJYYHUTCS U3 34 KT CeMSIH JibHA?

6. Termoxo/1 mpoIies pacCTOSTHUE MEXKY IPUCTAHSIMU CO CKOPOCThIO 40 KM/4 3a
4,5 u. C Kakoil CKOPOCTHIO JOKEH HATH TEIJIOXOJ, YTOOBI MPOUTH 3TO
paccrosiHue 3a 3,6 4?

Kpurepun onieHuBaHwus:
Bamanug Ne 1,2 oneHuBaroTCI MakcuMaiabHO B 30., 3amanusg Ne 3,456 —
MaKCHMAaJIbHO 20.

KomuuecTBo 0-5 6-8 9-12 13-14
OaJIoB
OLICHKa «2» «3» «4>» «5»

KontponbHas pabota Ne 2 «Anrebpanyeckue BEIpaKEHUS»

Bapuanr 1
1
1. Haitgure 3HaueHune ynuciaoBoro Beipaxenus: 48 - 0,05 — ( 5)2 54 + 1,7

2. Packpoiite cKOOKH U IPUBEIUTE TOJI00HBIE CaraeMble:

a) -2(2b - 3) + 4(3b - 2); 6) 15a- (a +3) + (2a—-1);
8) Sa— (6a— (7a— (8a-9))).

3. VYmpoctute Bblpaxkenue  -2(3,5y—2,5) + 4,5y- 1 ¥ BblUHCINTE
npu y=-0,2 .

4. Pemmmrte ypaBHeHus: a) - 8(11—2a) + 40 = 3(5a—-4);

0) 7(-3(m-2) —m)— 12 = 4(5 - 3m) — 4.

5. Pemmre 3agauy: I3 1ByX ropoJi0B HABCTpeUy APYT APYTY BHIIUIH JIBa
Memexo/a U BCTPETHIINCh Yepe3 «a» 9acoB. HaiimuTte paccTosHne MEXIy
ropojaMu, €ciau CKOpOoCcTh 0AHOro V kM\u, a cKopocTh apyroro U KM\u.
3anuiuTe OyKBEHHOE BhIpaKeHUE U BhruMciute, ecnua =3, V=135, U = 4.

Bapuanr 2

1
1. Haiinute 3HaueHMe YUCIOBOrO BhIpaxenus: (33 - 32— 17) : 13— 0,07

2. PackpoiiTe CKOOKM U IPUBEANTE MMOJOOHBIE ClIaraeMble:

a) -3(y +2) + 2(2y - 1); 0) 8x - (2x +5) + (x—1);



8) 13b — (9b — (8b —(6-b))).
3. Yopoctute Boipaxkenue -5(0,6c — 1,2) - 1,5¢ —3 w Beiuncaute mpu c=0,7.

4. Pemnre ypaBHEHUS: a) 2x—12(3-x)=1+3(x+ 2);
0) 16 +5(-c—2(c-4))=12(3-2¢c) - 1.

5. Pemmre 3amauy: M3 nByX ropomoB, paccTOSIHUE MEXAY KOTOPBIMH S KM
OJIHOBPEMEHHO BBbIEXaJIM HABCTPEUy APYr APYry JIETKOBOM W TPYy30BOM
aBTOMOOMJIM M  BCTpPETWIUCh uepe3 fyacoB. CKOPOCTh  JIETKOBOTO
apromoOuis U km\u. 3anummure OyKBEHHOE BBIPAKECHHE NI BHIYMCIICHUS
CKOPOCTH Tpy30BHKa U Haiaute ee, ecnu S = 200, t = 2, U = 60.

Kputepun olieHUBaHMS:
3amanus Ne 2.4 oneHuBalOTCs MakcuMaiabHOo B 30., 3amamusa Ne 1,3,5
MaKCUMaJbHO 20.

KomuuecTBo 0-5 6-7 8-10 11-12
OaJIoB
OLICHKa «2» «3» «4>» «5»

KonTponwshas padora Ne 3 «JIuneiinble ypaBHEHUS»

Bapuant 1
1. Pemute ypaBHeHus: a) % x =12 6) 6x - 10,2 = 0;
8) 5x -4,5=3x+ 2,5; 2) 2x - (6x-5) = 45.

2. Tans B KOy CHayaza elleT Ha aBToOyce, a MOTOM UET nemkoM. Bes
nopora y Hee 3aHuMaet 26 muH. et ona Ha 6 MHUH JOJIbIIE, YEM €1ET Ha
aBToOyce. CKOJIbKO MUHYT OHA €IeT Ha aBTo0yce?

3. B 1ByX capasx CI0KE€HO CEHO, IPUYEM B IIEPBOM capae ceHa B 3 paza
6omb11e, yeM Bo BropoM. [lociie Toro kak u3 neporo capas yBe3nu 20 T
ceHa, a Bo BTopoi npuse3nu 10 T, B 000uX capasx ceHa CTalo NOPOBHY.
CKOJIBKO BCETO TOHH CEHa OBLIO B IBYX capasx IepBOHAYAIbHO?

4. Pemmte ypaBHeHue 7x - (x + 3) =3 (2x - 1).



Bapuant 2

1. Pemure ypaBHeHus: a ) % x =18 0) 7x + 11,9 = 0;
8) 6x - 0,8 = 3x + 2,2; 2)Sx-(7x+7)=09.

2. Yactb mytu B 600 KM TypHUCT IIPOJIETEN HA CAMOJIETE, a YacTh MTpoexall Ha
aBToOyce. Ha camornere oH npojenan nyTh, B 9 pa3 00b11ui, YeM Ha
aBToOyce. CKOJIbKO KUJIOMETPOB TYPUCT IIpoexaj Ha aBTooyce?

3. Ha ogHOM y4dacTke ObUTO B 5 pa3 OoJibIlle CaXXKEHIIEB CMOPOJAUHBI, YEM Ha
npyrom. [Tocie Toro kak ¢ mepBoro ydactka yBesnu 50 cakeHIeB, a Ha
BTOpOI mocaauiu emre 90, Ha 000UX ydacTKax CaKEHIIEB CTaJIO IOPOBHY.
CKOJIbKO BCETO CaXKEHIIEB OBLJIO HA IBYX YYaCTKaxX MePBOHAYAIHHO?

4. Pemute ypaBHeHue 6x - (2x - 5) =2 (2x + 4).

Kpurepuu ouenuBanus:
3amanne Ne 3 oneHUMBAIOTCA MakcuMaiabHO B 30., 3amanmst Ne 1,24 —
MakCHUMaJILHO 20.

KommuectBo 0-3 4-5 6-7 8-9
0aJIJIoB
OIlCHKAa «2» 3» «4» «5»

KonTponwshas padora Ne 4 «Koopaunate! v rpaduku. O yHKIHN

Bapuanr 1
1. ®ynkmus 3amana Gopmynoit y = 6x + 19. Onpenenwure:
a) 3HadeHue y, ecau x = 0,5;
0) 3HaUEHUE X, IPU KOTOPOM y = 1;
8) IpoXoAUT Jin Tpaduk GyHKIHH yepe3 Touky 4 (-2; 7).

2. a) lloctpoiite rpaduk pyHkumnu y = 2x - 4.
0) YKaxure ¢ IOMOILbIO rpaduka, 4eMy paBHO 3Ha4Y€HUE y, npu x = 1,5.

3. B o1HOM U TOH e CUCTeMe KOOPIMHAT MOCTPoiTe rpaduku (yHKITHI:
a)y =-2x; o)y =3.

4. Halimute KOOpAMHATHI TOUKH MepecedueHus rpadukoB GyHKIUN y= 47x — 37
u y=-I13x+ 23



5. 3amaiite popmynoit muHENHYIO (YHKIHNIO, TpaduK KOTOPOI mapauiesieH
OpsIMOM y = 3X - 7 A POXOAUT YEPE3 HAYaI0 KOOPINHAT.

Bapuanr 2

1. ®ynkuusg 3agana popmyinon y = 4x - 30. Onpenenure:
@) 3HAa4YeHUe y, eciu X = -2,5;
0) 3HaUEHUE X, IPU KOTOPOM y = -6;
8) MPOXOJUT JK Tpaduk GyHKIMH Yepe3 Touky B (7; -3).

2. a) Tloctpotite rpaduk GyHKIHM y = -3X + 3.
0) YKaXuTe ¢ MOMOLIBIO IOCTPOCHHOI'0 TI'paduKa, MpU KAKOM 3HAYEHUHU X
3Ha4YE€HUE y paBHO 6.

3. B omHOI 1 TO# k€ cucTeMe KOOPAUHAT MOCTPOUTE Tpaduku (yHKITHI:
a)y = 0,5x; 0)y =-4.

4. Haiinute KOOpIMHATHI TOYKHU TlepecedeHus rpadukoB QyHKIuM y= -38x + 15
uy=-2Ix - 36.

5. 3anaiite popmyIoii TuHEHHYIO QYHKIHIO, TpadUK KOTOPOU mapasieiaeH
OpsIMON y = -5X + 8 ¥ MPOXOAUT Yyepe3 Hayano KOOPAUHAT.

Kpurepuu ouenuBanus:
3amanmst Ne 1,2,3 omeHuBaroTCs MakcUMaibHO B 20., 3amanust Ne 4.5 —
MaKCHUMaJILHO 30.

KonmuaecTBo 0-5 6-7 8-10 11-12
0aJlIoB
OIlCHKA «2» 3» «4» «5»

Hrtorosas KoHTpoJibHas paboTa

Bapuanr 1
1. Yupocture Belpaxenue: a) 3a°b  (-5a°b);  6) (2x2y)’.

2. Pemnte ypaBuenue 3x -5 (2x + 1) = 3 (3 - 2x).
3. Pa3noxuTe Ha MHOXKUTENN: a) 2x) - 6Y°; 6) a’ - 4a.



4. Tlepumetp tpeyronbauka ABC pasen 50 cm. CtopoHa AB Ha 2 cm Oosnblie
ctoponsl BC, a cropona AC B 2 paza 6onbiie croponsl BC. Haligute
CTOPOHBI TPEYTOJIbHUKA.

5. JIokaxxuTe, 4TO BEPHO PABEHCTBO
(a+c)(a-c)-b(2a-b)-(a-b+c)(a-b-c)=0.

6. Ha rpaduxe dynkuum y = Sx - 8 HaluTe TOUKY, abCIHCC KOTOPOU
IIPOTHBOITOJIOXKHA €€ OpANHATE.

Bapuanr 2
1. Vpocrure Beipakenue: a) -2x)° ¢ 3x°)°; 6) (-4ab’ ).
2. Pemurte ypaBuenue 4 (1 - 5x) = 9 - 3 (6x - 5).
3. Paznoxute Ha MHOXKMTENN: a) a’b - ab?; 6) 9x - x°.
4. Typuct npowren 50 kM 3a 3 1. Bo BTOpoy neHb OH npomen Ha 10 kv
MEHBbIIIE, YeM B MEPBBIN JICHb, M HA 5 KM Oouibliie, yeM B TpeTuil. CKOJIBbKO

KWJIOMETPOB MTPOXOAWI TYPUCT KaXbIN 1€HB ?

5. I[OKa}KI/ITe, qTo HpPI JI}O6I>IX 3HAYCHUAX HepeMeHHBIX BepHO paBeHCTBO
(x-y)(x+ty)-(a-x+ty)la-x-y)-a(2x-a)=0.

6. Ha rpaduxe pynkuuu y = 3x + 8 HaliguTe TOUKY, abCIcca KOTOPOil paBHa
€€ OpAuHarTe.

Kpurepun ouenusanus:
3amanms Ne 1,2,3.4 oneHHMBAOTCA MakKCUMaJibHO B 20., 3amanuss Ne 5,6 —
MaKCHUMaJIbHO 30.

KomuuecTBo 0-6 7-9 10-12 13-14
OaJIoB
OILICHKa «2» «3» «4> «5»

8 KJIACC



KonTponbshas padora Ne 1 no reme «KBagparusie KopHu. CTeneHu.
KBanparneiil Tpexuiien»

Bapwmanr 1

1 9 2
1. Berunciure: @) 0.54/0,04 +g\/144; 0) 21/1B ~1; B) (21/0,5) :

2. Haitnure 3Hau€HUE BBIPAKEHMUS:

a) V0,25 64; 6)\/56 -+/14; 6)4/3*-2°; 2)%.

3. Pewunts ypaBHenus: a) x° =49;  6)x” =10.

4. YpoCTUTh BbIpayKEHUE:

a) x*V9x*,20e x>0; 6)—56° iz, 20e 6<0.
8

5. YkaxuTe 1B MOCieA0BaTEIbHbIE JECATUYHBIE APOOU C OJHUM 3HAKOM IOCIIE

3aISTOM, MEKTY KOTOPBIMH 3aKJIFOUEHO Ynciio v/ 17.

6. Pa3noxkuTe Ha MHOKUTENN KBaJAPATHBINA TpexwiueH x° +14x + 45

2 BapuaHr.

|
1. Borancnure: a) 1,5/0,36 + SV 196; 6) 15— 7\/%; 8) (2\/ 1,5 )2

2. Halinure 3Ha4eHUE BBIPAKEHUSA:

a) m; 6)S - A/18; G)W 2)%.

3. Pewunts ypasuenus: a) x° =0,64;  6)x’ =17.



16
4. YOpocTUTh BBIpaXKEHUE: Q) y3\/4)’2,2@€ y20; 6)7a PEE 20e a<0.

5. Vkaxure ABC IIOCJIICAOBATCIIbHBIC JCCATHYHBIC I[pO6I/I C OOHHUM 3HAKOM IIOCJIC

3aMSTOM, MEKIY KOTOPBIMHE 3aKITFOUYEHO Ynciio v 38.

6. Pa3noXuTh Ha MHOKUTENM KBAJAPATHBIA Tpexunen x> — [8x + 45

Konrtponsnas pa6ota Ne 2 o Teme «Anredbpandeckas 1poOb»»

Bapuant 1
. —3x2
1. Haiinure 3Ha4eHUE BBIPAKECHHUS 1y TPHX = —2,y=0,8
2. Cokparure 1poGs 2=
) P AP 7a—a?
3 4a—4b

3. BeimosiHUTE NEUCTBUA —
A a-b a?-2ab+b?

m8n>
4. YnpocTuTe BbIpaXeHHe ——: (2m3n?)?

5.4—12

5. IlpencraBpTe BBIpAXKEHUE 4 yjis B BUJIE CTEIIEHU C OCHOBAHUEM Y U

\V]

HaﬁI[I/ITC €ro 3BHAUYCHUC IIpU Yy = ~

w

6. Pemure ypaBuenune [ —2(x — 2)= x — (4x +5)

7. Pemnre 3a1auy ¢ MOMOILBIO YpaBHEHHUS: « PaccTossHuE Mexay roponamMu
CKOpBIY MO€3/, UAYIIHNI cO cKopocThio 90 km/4, mpoxoaut Ha 1,5 4y ObIcTpee
TOBApHOT0 M0€3/1a, KOTOPbIN UIIET co cKopocThio 60 kM/4. KakoBo paccTosiHue
MEXKIy Topoaamu?»

2 BapuaHT

x3

xX=y

1. Haiinute 3Ha4€HUE BBIPAKEHUS mpu x = — 2,y=0,4

3ab*

12a5b2

2. Cokparure 1po0b



5. IIpencraBpTe BBIpaXKeHUE

o 1 6
3. BeimomaUTE NEUCTBUST —— —
c-3 ¢2-9

m2\?% 2m*
4. YnpocTure BbIpa)KEHUE (—3) i
n n
y Sy~?

-7 B BUAC CTCIICHU C OCHOBAHUEM Y H

. 1
HAHATE €T0 3HAYCHUE NIPU Y =

x+3

6. Pemute ypaBHEeHuUe % — T:0’5

7. Pemnre 3a/1auy ¢ NoMoOIIbIO ypaBHeHHUs: «Ha BeIloNIHEHNE 3a1aHus MacTep

3aTpaTUJI Ha 3 4 MEHbIIIE, YEM YUEHHK, TaK KaK OH U3roTaBiuBai 18 geranen B

yac, a yuyeHuk 12 aeraneit B yac. CKOIbKO JeTanei HaJlo ObLII0 U3rOTOBUTH?)

KonTponshas padora Ne 3 o reme «KBagparHbie ypaBHEHUS»
Bapuanr 1

. Onpenienute, uMeeT i1 ypaBHeHne 3x2 —5x — 2 = 0 KOpHM, U eciu
UMEET, TO CKOJIBKO.

. Pemute ypasuenue a) 5x% — 30 =0 6) 3x +27x> =0

. Pemure ypasuenne a)3x?2+7x—10=0 6)(x—2)>=-3x+5

2 . . .
. B ypaBaenmn X~ +11x+ g =0 onun n3 xopweii pasen -7. Haitaure npyroii
KOpEHb 1 KO3(PPUILIUEHT .

. Pemure 3amauy, cocraBuB ypaBHeHue: HaliauTe 1Ba MOJ0KUATEIbHBIX YUCIA,
OJTHO U3 KOTOPBIX Ha 2 OOJIbIIIE IPYroro, a X Mpou3BeAeHUE paBHoO 168.

2 BapuaHT

. Onpenienute, umeeT i1 ypaBHeHne x2 — 8x + 16 = 0 KOpHM, U eciu
HMMEET, TO CKOJIBKO.

. Pemure ypaBuenue a) 3x? = 15 6) 4x —32x%> =0

. Pemure ypasuenue a) 5x% +7x — 6 =0 6) (x—1)2=1-2(x+3)



2
4. B ypaBHenun X + pX — 18 =0 onun u3 KOpHel paBeH -9. Haiinure
JPYroii KopeHb U KO3 DUIMEeHT p.

5. Pemute 3amauy, coctaBuB ypaBHeHHe: O/Ha U3 CTOPOH MPSIMOYTOJIbHUKA Ha
1,5 cm GosbIiie apyroi, a ero miomaas 10 cm?. Haiimure CTOPOHBI 3TOT'O
MPAMOYT OJIbHHKA.

KonTponshas padora Ne 4 o reme «HepaBencrsa. CucTemMbl ypaBHEHU N

Bapuanr 1

2. Ilocrpoiite rpaduk ypaBHeHUus: 4x —y =3

. 1
3. BBIYMCIINTE KOOPIMHATBI TOYCK NIEPECCUCHUA PAMO Yy = —-x +4 ¢
OCSIMH KOOPJUHAT U MTOCTPOUTE ATY MPSIMYIO.

—x=2

4. Pemnre cucremy ypaBHEHUHN {2 x+3y=6

5. Briuncnure KOOpAUHATHI TOUEK MepeceueHus npsimoil y = x + 1 u
okpyxkHocTH X2 + Y% =1

JlonojaHUTEIbHAS YaCTh

x—2y=0
6. Pemnte cucteMy ypaBHEHU z—5y=0
2x+3y—7z=14

7. 3anumunTe ypaBHEHHUE MPSIMOM, mapajuieibHOM npaMoi Yy = 3x —4 u
NpOoXoAIIel yepe3 TOUKy ( - 2; 3)

8. Pemute 3a1a4y, COCTaBUB CUCTEMY YpaBHEHHU: « Y TaHu 1Ba cuera B
Oanke, Bcero Ha HUX JIeKUT 150 ThIC.p. ecnu ¢ mepBoro cuera cHATh 25%, a co
BTOpOro — 50%, To Bcero 6yaer cHATO 50 Thic.p. CKONBKO JICHET JISKUT Ha
KaXJOM CUETE?»

2 eapuanm



QO0s3arenpHas 4acTh

1. 3anuiuTte Bce mapbl HATYPATbHBIX YHUCEI, SBJISIIOLIUXCS PEIICHUSIMU
ypaBHeHus1 2x + y = 12. SBnsercs nu napa ( - 2; 8) peumienuem?

2. Ilocrpoiite rpaduk ypaBHeHusT —3x + 7y = 3

3. 3BecTHO, 4TO mpsiMasgs ax + 2y = — 6 IPOXOAUT YEPE3 TOUKY C
KoopauHaTamu (4; - 2). Haiiaure a ¥ mocTpoiTe 3Ty MpsAMYIO.

y—2x=5

4. Pemmre cucteMy ypaBHEHUNU {Zx +5y=1

5. Berunciure KOOpIMHATHI TOYEK MepecedeHus MpsMbIX Yy = 4x + 2 u 5x —
y=-3

JlonmoystHUTENBLHAS YaCTh

x?+y? =13

6. Pemure cucremy ypaBHEHUH { x—y=1

7. Jokaxwute, uto Touku A(-3;-13), B(0;-7), C(2;-3) nexxat Ha OIHON TIPSIMOIA.

8. Pemure 3aauy, COCTaBUB CUCTEMY YpaBHEHUH: « J[Ba uemomaHa u cymka
Becat 49 kr. OIMH YeMojiaH BECHUT Ha 2 KT OOJIbIIEe APYroro, a TOT, B CBOKO
ouepelb, BecuT Ha 16 kr Oonbine cyMKd. CKOIBKO BECUT KaXKIbIi YeMOJaH U
cyMKa?»

9 KIIACC
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