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c. Bepxnee CanuesieeBo, 2025r.
MOSACHUTEJIbBHASA 3AITMCKA

Anrebpa sIBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIET0 0Opa3oBaHUS:
OHa oOecIeynBaeT M3YYCHHE APYTUX TUCIUIUINH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK U
TYMaHUTAPHOTO IMKJIOB, €€ OCBOSHUE HEOOXOAMMO IS TIPOOIKEHUSI 0Opa30BaHUs U B
MOBCEAHEBHOW JKM3HU. PasBuTHe y oOy4yaromuxcs Hay4dHBIX MPEACTABICHHH O
MIPOUCXOXKJCHUN M CYIIHOCTH ajre0pamdecKkux aOCTpaKIuii, croco0e OTpaKeHUs
MaTeMaTU4YeCKOM HayKoW SIBIEHUM U TPOIECCOB B TPHUPOAE U OOIIEeCTBE, POJIH
MaTeMaTHYECKOTO MOCIIMPOBAHUS B HAYyYHOM IO3HAHWUU M B IMPAKTUKE CIOCOOCTBYET
(GhOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAYECTB MBIIIJICHUS, HEOOXOMUMBIX IS
ajanTalu B cOBpeMeHHOM IndpoBoM obiectBe. M3ydeHue anreOpnl oOecrieuynBaeT
pa3BUTHE YMEHHUs HaOII0NaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOH
JICUCTBUSA W BBIBOABI, (QopmynmupoBarh yTBepxkacHUSA. OCBOCHHE Kypca anreopbl
oOecIieynBaeT pPa3BUTHE JIOTUYCCKOTO MBIIUICHUS OOYYaIOIIUXCS: OHU HCIOJIB3YIOT
JICNYKTUBHBIC W WHAYKTUBHBIC PACCYXACHHUS, O0OOOIEHHE ¢ KOHKPETH3AIMIO,
abctparupoBanue u anajorur. OOydeHne anredpe mpeanoiaraeT 3HaYUTEIbHBIN 00bEM
CaMOCTOSITETTFHOU ACSITEFHOCTA O0YYaroIUXCs, TO3TOMY CaMOCTOSITEIHPHOE pEIICHHE
3aJ1a4 SIBJISICTCS pean3alueii AesITeIIbHOCTHOTO TPHUHIIUITA O0YYICHHUS.

B cTpykType mporpammbl yueOHOTO Kypca «Ajredpa» Jisi OCHOBHOTO OOIIETO
0o0pa30oBaHUs OCHOBHOE MECTO 3aHHMAIOT COMEP)KATeIbHO-METONNYECKAE JUHUH:
«Ywca v BEIYHCIICHUS», «ANreOpandecKue BIPAKCHUSI», KYPaBHCHHS 1 HEPABCHCTBA,
«DyHKIMU». Kaxkmaas U3 3TUX CoAepKaTeIbHO-METOAMYSCKUX JTUHUN pa3BHUBacTCS Ha
MPOTSHKCHUH TPEX JIET U3yUCHHUs Kypca, B3aMMOACHCTBYS C APYTMMH €TO JUHUSAMH. B
XOJIe M3y4YeHUs] y4eOHOro Kypca OOydJarolIMMCsl TPUXOIUTCS JOTHUYECKH PacCyXIaTh,
UCIIOJIb30BaTh TCOPETUKO-MHOKECTBEHHBIH SI3BIK. B CBSI3W ¢ 3TUM B HPOrpaMMy
y4eOHOTo Kypca «AJredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MPEICTaBICHHBIC
BO BCEX OCHOBHBIX pa3jiellax MaTeMaTH4ecKoro oOpa3oBaHUS W CIIOCOOCTBYIOIIHE
OBNIQJICHUIO OOYyYarolMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMAaTUYECKOTO  sI3bIKA.
ConeprkaTenbHON U CTPYKTYPHOH 0COOEHHOCTBIO Y4eOHOTO Kypca «Anrebpa» sBIseTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanue JJMHUA «Yucia ¥ BBIYUCICHHUS» CIIY)KHT OCHOBOW JIJISl AaJIbHEHIIIETO
W3YYCHHUS MaTeMaTUKH, CIIOCOOCTBYET pa3BUTHIO y OOYYArOIIMXCS JIOTHYECKOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMEHHUS TIOJB30BaThCS  QJIrOPUTMaMH, a TaKKe



NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX [IJISI TIOBCETHEBHOW >KHM3HH.
PasBuTre MOHATHS O YWCie Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBA3aHO C
palMoOHATBHBIMU W WPPAllMOHATFHBIMUA YHUCIIaMHU, (DOPMHUPOBAHUEM MPEICTABICHUN O
JICHCTBUTEIHHOM YHCIIE. 3aBEPIICHNE OCBOCHUS YHCIOBOM JIMHUU OTHECEHO K CPETHEMY
o01ieMy 00pa30BaHUIO.

Conepxkanue AByX alreOpamuecKux JIMHUN — «AnreOpandecKkue BBIPRKECHUS» H
«YpaBHEHUsT M HEPABEHCTBa» CIOCOOCTBYeT (OPMUPOBAHHMIO Yy OOyYarOIIMXCS
MaTeMaTHYeCcKOTo armapara, HeoOXOAMMOTO JIJIsl PeIIeHUs 3a7]ad MaTeMaTHKH, CMEKHBIX
NPEeIMETOB M TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHusl y4eOHBI Marepuas TPYNIHPYETCs BOKPYT PAIlMOHAIBHBIX BBIPAKEHHM.
Anrebpa IEeMOHCTpUpYET 3HAUCHHWE MaTeMAaTUKW KakK S3bIKa I TIOCTPOCHHUS
MaTeMaTHYeCKHX MOJIeJIeH, OTMMCAaHUs MPOIIECCOB U SIBICHUH pealbHOro Mupa. B 3amaun
oOydyeHuss anreOpe BXOMAT TaKke JalbHEWIee pa3BUTHE aJITOPUTMHUECKOTO
MBIIUICHUS, HEOOXOIUMOTO, B YAaCTHOCTH, [IJII OCBOCHHS Kypca WH(MOPMATHKH, H
OBJIQJICHHE HaBBIKAMH JIEAYKTUBHBIX paccyxiaeHuii. IIpeoOpa3oBaHne CHUMBOJIBHBIX
dbopM CcHocOOCTBYET pa3BUTUIO BOOOPAXEHUsS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxxanue (QyHKIIMOHATBHO-TpA)UUIECKON JIMHAW HAIlEIeHO Ha TMOMydYCHHE
OOyJaroIMMHUCS 3HAHUA O (PYHKIUSX KaK BaKHEHIEH MareMaTHUeCKOW MOAENH IS
ONMCaHWsl W WCCIEAOBaHUS Pa3HOOOpPA3HBIX TPOIECCOB W SIBICHUH B MPHUPOIE U
obmiecTBe. M3ydueHne Martepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS YMEHHUS
WCTIOJIh30BaTh PAa3IMYHbIC BBHIPA3UTEIbHBIC CPENCTBA SI3bIKA MAaTEMAaTUKUA — CIIOBECHBIE,
CUMBOJIMUECKHE, TpauuecKre, BHOCUT BKJIa] B (OPMHUPOBAHKE MPEICTABICHHUNA O POJIU
MaTeMaTHKHU B Pa3BUTHU [TUBUIIH3AINH U KYTETYPHI.

CornacHo yueOHOMY MmaHy B /—9 kiaccax u3ydaercss yueOHbI Kypc «Aunredpa»,
KOTOPBIA BKJIFOUAET CIEAYIOIIMEe OCHOBHBIE pa3ieNibl coiepkaHus:. «Yucna wu
BBIUUCIICHUS», «ANTeOpanueckue BBIPAKCHUS», «YpaBHCHHS H HEPaBEHCTBa»,
«DyHKIUN.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Hezmenmo), B 8 kimacce — 102 gaca (3 waca B Henmenro), B 9 kmacce — 102
yaca (3 yaca B HEJIEIIO).



COAEPXAHUME OBYYEHUA
7 KJIACC

Yucaa 1 BBIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECSATUYHbIC, MEPEXoA OT OAHOW (POopMBI 3amucu
npoberr k npyroit. I[loHsTHe panMOHAIBLHOTO YMCIIA, 3alKCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  pAalMOHAIBHBIX  uuceNl. ApupMmeTudyeckue JeHUCTBUS  C
palMOHAIBHBIMU YHKcCiIaMu. PerieHue 3anay u3 peajbHOW IIPAKTUKKU HA 4acTH, Ha
ApooHu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpejesieHne, MpeoOpa3oBaHue
BBIPQKEHUI HA OCHOBE OIPE/ENICHNs, 3aUCh OOJIBIIMX Yncel. [IporeHTsl, 3anuch
MPOLIEHTOB B BHUJIE€ APOOU U ApoOM B BUJIE MPOLIEHTOB. Tpu OCHOBHBIC 33Ja4u Ha
IIPOLICHTHI, PELLICHUE 3a7a4 U3 PeaJbHON IIPAKTUKU.

IIpuMeHeHre NOpPU3HAKOB  JIEJIMMOCTH, PpA3jIOKEHUE Ha  MHOXUTEIU
HaTypaJIbHbIX YHCEN.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle TmpsiMas ©  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckne BbIpaKeHUS

IlepemeHHBIE, YUCIIOBOE 3HAYCHHUE BBIPAKEHUS C IIEpEMEHHOM. JlomycTrmble
3HauYeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmynbl. Berunciienus no gopmynam. [IpeoOpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXKIECTBEHHO paBHbIE BBIpAXEHMs, IMpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEACHHM, PaBUIIa PACKPHITUS CKOOOK U MPUBEACHUS MOAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

Opnounensl 1 MHOrowieHsl. Crenenb MHOrowieHa. Ciio)keHue, BBIUUTAHUE,
YMHOXKEHUE MHOTO4JIEHOB. DOpPMyIIbl COKPAIIEHHOIO YMHOXEHHUS: KBaIpaT CyMMBI
Y KBaJipar pasHoctu. Popmyiia pa3HOCTH KBaJIpaToB. Pa3inokeHne MHOTOWIEHOB HA
MHOKUTEIIU.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOpPEeHb YpaBHEHHs, MpaBuja MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCUJIBHOCTb YPaBHEHHUM.

JIuHetHOe ypaBHEHUE C OIHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHNHOIO
YpaBHEHUS, pELICHHUE JIMHEWMHBIX ypaBHEHUN. COCTaBIEHHWE YpaBHEHHU IO
YCJIOBUIO 3a/1a4u. Pelienre TeKCTOBBIX 3a/1a4 ¢ IIOMOILBI YPABHEHUH.

JluneitHoe ypaBHEHHE C JAByMs NEpEeMEHHbIMU U ero rpaduk. Cucrema IBYX
JIMHEMHBIX YPAaBHEHUN C JByMs IIEpEMEHHBbIMU. PenieHue cuCTEM YypaBHEHMM
crnocoOoM ToACTaHOBKU. [Ipumepsl pelieHHus TEeKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPABHECHUM.

DyHKIUU

Koopaunara Touku Ha npsamoii. YucmoBble MPOMEXKYTKH. PaccTosiHue Mexny
JBYMSI TOUKaMU KOOPAUHATHOM IIPSIMOM.



[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. AGcuucca u opAnHarTa
TOYKM Ha KOOPJIMHATHOMU IIOoCKOCTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOpPMYyTaMU.
Urenne rpadukoB peanbHbiXx 3aBucuMocted. Ilomsarue dynknuu. I[paduk
¢bynkiuu. CpoiictBa dhyHkuuil. Jluneitnas ¢pynkmus, e€ rpadux. I'paduk byHkum

y = [X|. I'paduueckoe peiieHre JTUHEHHBIX YPABHEHUH M CHUCTEM JIMHEHHBIX
YpPaBHEHHU.
8 KJIACC

Yucaa v BBIYMCICHUS

KBanparueiii kopenb u3 uucia. lloHarue o0 uWppalMOHAIBLHOM YHCIE.
Jlecatuunbie NpuOIMKEHUsT UppallMOHANIbHBIX yuced. CBoMCTBa apupMeTUYeCKIX
KBaJIpaTHBIX KOpHEN U MX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN
Y BBIYUCIIEHUSIM. [[eMICTBUTEIbHBIE YHCIIA.

Crenens ¢ 1enbIM noka3arenaeM U €€ cBoiicTBa. CTaHmapTHas 3aIlrch YUCTA.

Anrebpanueckue BelpaxkeHUsIAJredopanyeckue BbIpaxKeHUs

KBagparHelii  TpEéXunieH, pa3jloKE€HHE KBAAPATHOTO TpEXUIEHAa Ha
MHOXUTEH.

Anrebpanueckas apodb. OCHOBHOE CBOMCTBO airedpanyeckoil apoow.
CnoxxeHue, BbIUMTAHHUE, YMHOXKEHHE, JIeJIeHue ajredpandeckux JIpoOei.
PanvonanbHbie BRIpaXKEHUS U UX MPEe0Opa3oBaHUE.

YpaBHeHUs] M HEPABEHCTBA

KBanparHoe ypaBHeHue, GopMmyla KOpHEH KBaJapaTHOTO ypaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCA K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimue ApoOHO-paIlMOHAIbHBIE YPaBHEHUS.

['paduueckas uHTEpHpeTallvs YpaBHEHUHN C IByMs IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpPaBHEHUN C JByMs NepeMEHHbIMU. l[IpumMepsl pemeHus cucrteM
HEJIMHEWHBIX YPABHEHUI C ABYMS IEPEMEHHBIMU.

PemieHne TeKCTOBBIX 3a/1a4 ainreOpanyeckuM CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHON NIEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHEMHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKIUU

[lonste ¢ynkuuu. OOmacTh ONpeAesieHus W MHOXECTBO 3HAYCHHM
¢bynkimu. CriocoObl 3a1aHus PyHKIUH.

I'paduk dynkuuu. UYrenue cBoilcTB ¢GyHkuuu mno e€ rpaduky. I[Ipumeps
rpadukoB QpyHKUIKN, OTpaXaroUUX peajbHbIe MPOIECCHI.

OyHKIMK, ONUCHIBAIOLIME TMPSMYI0 H OOpaTHYI0 MPONOPIUOHAIbHbBIE
3aBHCHMOCTH, HX rpaduku. OyHkmun Y= X2, y = X3, Y= VX, y=|x|. [paduueckoe
pelIeHrne YpaBHEHUN U CUCTEM YPaBHEHUM.

9 KJIACC



YucJa 1 BBIYUCIEHUS

PanrionanpHbIe YKClIa, UPPAMOHAIBHBIC YKCIIa, KOHEUHbIE U OECKOHEUHBIE
JeCSITUYHbIe poOUu. MHOXKECTBO JACHCTBUTEIBHBIX YUCEN, ACHCTBUTEIbHbBIE YHCIIa
KaKk OECKOHEYHBbIE JeCATUYHbIE apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXY MHOKECTBOM JECUCTBUTEIBHBIX YACET U KOOPAUHATHON MPSIMOM.

CpaBHeHUE JCHUCTBUTENBHBIX 4YHCEN, apupMeTUYECKHue JCHCTBUA C
JICUCTBUTEIbHBIMHU YHCJIAMHU.

Pa3mepsl OOBEKTOB OKpPY)KAIOMIEr0 MHpA, JIUTEIBHOCTh IIPOILIECCOB B
OKPYKarOIIEM MHUPE.

[Tpubnmx€HHOE 3HAUCHWE BEJIMYMHBI, TOUHOCTh IPpUOIKeHns. OKpyTieHue
yucedn. [Ipuknaka v OeHKa pe3yJIbTaroB BEIYNCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JluneriHoe ypaBHeHue. Pemienne ypaBHEHN M, CBOISIIUXCS K IMHEWHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIMXCA K KBAJPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbed M YETBEPTOU
CTEIIEHEN Pa3I0)KEHUEM HA MHOKUTEIIH.

Pemenne apoOGHO-pallMOHANBHBIX ypaBHEHUH. PellleHne TEKCTOBBIX 3aaad
anreOpandyecKuM METOIOM.

VYpaBHeHHE C JABYMs NEpeMEHHBIMU U ero rpaduk. Pemenue cucrteM aByX
JIMHEWHBIX YPABHEHUU C IBYMs IEPEMEHHBIMU. PellieHne cucTem IByX YpaBHEHUU,
OTHO U3 KOTOpBIX JIMHEWHOE, a JApyroe — BTOpoil cteneHu. I[paduueckas
MHTEPIIPETALNS CUCTEMbI YPABHEHUM C IByMsI IEPEMEHHBIMMU.

Pemienne TeKCTOBBIX 3a/1a4 aiareOpandyeckuM CrocoOoM.

YuciioBele HEPAaBEHCTBA U X CBOKCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOM. PelmieHune cucrem
JIMHEMHBIX HEPAaBEHCTB C OIHOW mnepeMeHHoW. KBagpaTHele HepaBEeHCTBA.
I'paduueckass wHTEepHpeTands HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMMU.

DOyHKIUU

Keagparnunas ¢ynkmus, e€ rpadux u cpoiictBa. [lapabona, koopauHaThI
BEPIINHBI TapaboiIbl, 0Ch CAMMETPUHU MapadoIbl.

I'paduku bynkmuii: y = kX, y = kx+ b, y = k/x,y =x3,y = VX, y = [X|, u ux
CBOMCTBA.

Yuc/ioBbIe MOCTIEI0BATEILHOCTH U IIPOrPecCcHU

IlonsTHe 4YKMCIIOBOM TMOCIEIOBATEIBHOCTH. 3aJlaHHE IT0CJIEA0BaTEIILHOCTH
peKyppeHTHON hopMyIoit u popmynoi N-ro uieHa.

ApudmeTndeckas u reoMmeTpudeckas mporpeccur. @opmyibsl N-To uieHa
apuMEeTHIECKON 1 TeOMETPUIECKON TPOrPECCHii, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHne 4ieHOB apu(METHYEeCKO M TeOMEeTpUUYECKON Mporpeccuit
TOYKaMU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIA M 3KCIIOHEHIUAIBHBIA POCT.
Cio>XHbIE IPOLEHTHI.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIET'O
OBPA30OBAHUA

JIMUHOCTHBLIE PE3VJIBTATBI

JIMYHOCTHBIE Pe3yJabTaThbl OCBOCHHS MPOrpaMMbl  yueOHOrO Kypca
«AJreOpa» XapaKTepu3yTCsl:

1) naTpuoTHYecKoe BOCUTAHHE!

NpPOSIBIICHHEM HHTEpeca K TMPOILIOMY U HACTOSIIEMY POCCHHCKOM
MareMaTHKH, I[CHHOCTHBIM  OTHOIIEHHEM K  JOCTIDKCHHSAM  POCCHHCKHX
MaTeMaTHKOB U POCCHUCKON MaTeMaTH4eCKOW INKOJNbI, K HMCHONb30BAHUIO ITHX
JTOCTIXXEHUH B APYTUX HAyKaX M MPUKIATHBIX Ccepax;

2) rpaKIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEH TpaKIaHUHA U PEaTU3AIUU €To
npaB, TMPEACTABICHHEM O MaTeMarHYeCKuX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYpP, SIBICHUM, MPOIEAYP IPakIaHCKOro odiiectsa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO STHYECKHUX MPOOIIEM, CBSI3aHHBIX
C MPaKTHYECKUM TMPUMEHCHUEM OCTH)KCHHH HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJBHO-3THYECKHUX MIPUHIIAIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha AaKTUBHOE Yy4YacTHE B PCIICHUH MPAKTUYECKUAX 3a/1ad
MaTeMaTHYeCKOW HAMpPaBICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTH4eCKOro
00pa3oBaHKs Ha MPOTSHKEHHUHM BCEH KHM3HU JUIS YCMEIHOW MPOodheCcCHOHATBHOM
NEATEILHOCTH W Pa3BUTHEM HEOOXOMMMBIX YMEHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHIUBHUIYAILHON TPACKTOPHH 00Pa30BaHUS U )KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE!

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY U 3CTETHYECKOMY BOCHPHSITHIO
MareMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHHH, pacCyXICHHH, YMEHUIO BHJEThH
MareMaTH4YeCKre 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO TO3HAHHSI:

OpHEHTAIlMCeH B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAydHBIX
IpE/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJOBEKa, MPHPOILI
00IIeCTBa, MMOHUMAHUEM MATEMAaTHYECKOM Hayku Kak cdepbl dYeaoBeuecKoit
NESATeNILHOCTH, 3TAlOB €€ PasBUTHS M 3HAYMMOCTHU JIJISI Pa3BUTHS [UBUIIH3AIINH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKH W MaTeMaTHYeCKOW KYJIBTYpOW Kak CpPEeICTBOM
NO3HAHHWS MHUpA, OBJIAJACHHEM MPOCTEHIIUMHM HaBBIKAMH HCCIIEI0BATEIbCKOM
NeSTeIbHOCTH;

6) ¢usnyeckoe BocnuTanue, (popMUpPOBaHHE KYJILTYPHI 310POBbsI W
IMOLMOHAJIBLHOIO 0JIArONOJIyYHs:



TOTOBHOCTBIO IPHMEHATh MaTeMaTHUYECKHE 3HAHHWS B HMHTEPECAX CBOETO
370POBBS,  BEICHHS  3J0pOBOrO  obOpasa O Ku3HM  (3I0pOBOE  IHTaHME,
cOaaHCHPOBAaHHBI pEXKHM 3aHATHA W OTAbIXa, peryaspHas (QU3HUeCcKas
aKTHBHOCTB), C(OPMHPOBAHHOCTHIO HaBBIKA PEQICKCHH, IMPH3HAHUEM CBOETO
npaBa Ha OIIHOKY M TAKOT'O K€ IpaBa IPyroro 4ejaoBeKa;

7) 3K0JIOrHYeCcKoe BOCIIUTAHHE!

OpHMEHTAIlMEN Ha MPUMEHEHHE MAaTeMATHIEeCKUX 3HAHUM /IS PELICHHs 3a1a4
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH Cpebl, INTAHMPOBAHUS MIOCTYIIKOB M OLIEHKH
UX BO3MOYKHBIX TOCJIEICTBHIA IJIs1 OKPYKAIOIIEH Cpe/ibl, 0CO3HAHHEM IIT00aIBHOTO
XapakTepa YKOJIOTHYECKHX MTPOOIEM M ITyTEH MX PEIICHHS;

8) amanTamus K M3MEHSIIOIMMCS YCJIOBHSIM CONHMAJILHON M NMPHPOTHOM
Cpeasl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHSX HEOIMPENCIEHHOCTH, OBBIIICHHIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IMPAKTHUECKYIO IESATEIHOCTh, B TOM YHCIIE
yMEHHE YYHUThCS Yy APYIMX JIfomei, MpHoOpeTarb B COBMECTHOM J€STEIbHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIICTEHIIUH U3 OIIBITA IPYTHX;

HEOOXOOUMOCTBI0 B ()OPMHPOBAaHHH HOBBIX 3HAHWH, B TOM YHCIIE
bopMyaHpOBaTh UIEH, MOHITHS, TUIIOTE3BI 00 00BEKTAX M SBICHHUIX, B TOM YHCIIE
paHee HEWM3BECTHBIX, OCO3HaBaTh JICQUIMTHI COOCTBEHHBIX 3HAHHHA |
KOMIIETEHTHOCTEM, IUTAHUPOBATh CBOE Pa3BUTHE,;

CIIOCOOHOCTBIO  OCO3HABATh  CTPECCOBYIO  CHTYallMi0, BOCIPHHHMATH
CTPECCOBYIO CHTYaI[MI0 KakK BBI30B, TPEOYIOIIHUI KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAaeMbIe pElICHUsT W JeUCTBHs, (HOPMYIHPOBATH M OLIEHUBATH PUCKH H
OCTIEICTBHSI, YOPMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBblIe JJornyeckue aeicTBUA.

° BBISBIISITD " XapaKTeprU30BaTh CYILIECTBEHHBIE MpU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TMOHATUM, OTHOLIEHUM MEXIYy TMOHATHUIMHU,
dbopmynupoBaTh OMNpeeNeHUs] TOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK
KkinaccudpuKaluyu, OCHOBaHUS JJisi  00OOIIEHHS W  CpPaBHEHHS, KpUTEPUU
MIPOBOJAMMOI0 aHAJIN3a,;

o BOCIIPUHHMMATh, (QOpMYyIHpOBaTh M NPeoOpPa3OBBIBATH CYXKIACHUS:
yTBEpAUTENIbHBIE U OTPHUIIATEIbHbIC, €AUHUYHbIC, YACTHBIE U OOLIUE, YCIOBHbIE;
o BBISIBIISITh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBA3U U

IMPpOTHUBOPCYUS B Q)aKTaX, JaHHBIX, Ha6JIIOIICHI/ISIX N YTBCPIKACHUAX, IIpCIAJiararb
KPpUTCPHUU IJIA BBISABIICHUA SaKOHOMCpHOCTCﬁ u HpOTI/IBOpC‘{I/Iﬁ;

L4 ACJIaTh BBIBOABI C UCIIOJIB30BAHUCM 3daKOHOB JIOTUKH, OCAYKTHUBHBIX U
HMHAYKTHUBHBIX YMOSaKHIOqCHHﬁ, YMOSaKJIIO‘{CHI/Iﬁ IO aHAJIOTHUH,



o pa3duparh J0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHHH (TIpsSMbIe 1
OT TPOTHUBHOI0), TPOBOAUTH CAMOCTOSITEJIBHO HECJIOXKHBIC JO0Ka3aTeIbCTBa
MaTemMaruyeckux (hakToB, BBICTPAWBaTh APTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS;

o BBIOMpATh CIOCO0O perieHus: yueOHoM 3anaun (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUs], BEHIOMPATh HanOoJee MOAXOA[IIUNA C YYETOM CaMOCTOSTENEHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebcKue 1eiCTBUS:

o UCIIOJIb30BaTh  BOINPOCHI  KaK  HCCJENOBATENIbCKUI  MHCTPYMEHT
Mo3HaHusA, (GOPMYIUPOBATh BOMPOCH], (GPUKCUPYIOIIME MPOTUBOpPEUHE, MpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBAaTh HCKOMOE W JlaHHOE, (OpPMUPOBaTH THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

o MPOBOIUTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
HKCHEPUMEHT, HEOOJBIIOE HCCIEJOBAHUE 110 YCTAaHOBJIEHHIO OCOOEHHOCTEN
MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX1y COOOH;

o CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHHS U  BBIBOJABI IO
pe3ynbTaraM  INPOBEAEHHOIO  HAOJIONEHUs,  HUCCIEAOBAaHUS,  OLIEHUBATh
JOCTOBEPHOCTD MOJYYESHHBIX PE3YJbTaTOB, BBIBOJAOB U 0000IIECHUH;

o MPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE Ipollecca, a TAKKe BbIIBUTATh
MIPENNOJIIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

o BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(MOpPMAINK, JaHHBIX,
HEOOXOIMMBIX ISl peIlIeHUs 3a/1a4H;

o BbIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH
MH(OPMAIINIO PA3TUYHBIX BUJIOB U (OPM MPEACTABICHUS;

o BbIOMpaTh (GopMy MpeAcTaBIeHHUs HHPOPMALMA W WILTIOCTPUPOBATH
penraemMbie 3a/1a4u CXeMaMu, AuarpaMMaMu, MHOU TrpaduKkoi U uX KOMOMHALIMSIMY,

o OLICHMBATh HAJIEKHOCTh UH(POPMAIIUU IO KPUTEPUSIM, MTPEATOKEHHBIM

YUUTENEM WK CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMmMyHuKaTHBHBIC YHUBEpPCAJIbHbIC y4eOHbIC JeHCTBHA:

o BOCIPUHMMATh U (OPMYIHPOBATh CYXKIEHUS B COOTBETCTBUHU C
YCIOBUSIMU U LIENSIMU OOIIEHHSI, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOUYKY
3peHUsl B YCTHBIX M IUCBMEHHBIX TEKCTaX, 1aBaTh IOSICHEHMS II0 XOIY PELICHUs
3a71a4¥, KOMMEHTHUPOBATH I0JyYEHHBIN PE3YJIbTaT;

o B xoJie OOCYX/E€HHUs 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXJIaeMOi
TEMbI, TPOOJIEMBI, pelIaeMoi 3ajauu, BhICKAa3bIBaTh WJIEH, HAllEJIEHHbIE HAa MOUCK
pELIEeHUs, CONOCTABIATH CBOU CYXKIECHHUS C CYXICHUSAMMU JPYITUX YYaCTHHUKOB
auanora, oOHapy)XHMBaTh Pa3IMuMe W CXOACTBO MO3UIMN, B KOPPEKTHOH (opme
(dbopMyIIMpoBaTh pa3HOIIIACUs, CBOU BO3PAKEHUS,

o IIPEACTABNIATh  PE3yJAbTaTbl  pELICHUs  3a1ayd, OKCIIEPUMEHTA,
UCCJIeIOBaHUs, NPOEKTa, CAMOCTOSTENIbHO BBIOUpaTh (opMmar BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTAIMU U 0COOEHHOCTEH aynuTOpuH;



o NMOHUMAaTb W  HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUIYaJTbHOW pabOoThl MpU PEelIeHUH YYeOHbIX MaTeMaTUYECKUX 3a/1a4;

o NpUHUMATh  1eJIb  COBMECTHOM  J€ATEIbHOCTH,  IUIAHUPOBATh
OpraHu3alri0 COBMECTHOM paboThl, pacupenessTh BUABI padoT, JOTOBapUBaATHCS,
00CyXX1aTh MPOIIECC U Pe3yJIbTaT paboThl, 0000111aTh MHEHHST HECKOIBKUX JIFONICH;

o y4acTBOBaTh B TPYHIOBBIX (GopMax paboTel (0OCykIeHHs, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JAPYTHE), BBIIOJIHATH CBOK YacTh pabOThI U
KOOPIMHUPOBATh CBOU JIEUCTBUS C JAPYTMMH 4YJI€HAMU KOMAaHJbI, OIICHUBATh
KaueCTBO CBOEIr0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICUCTBHUS.

PeryisiTuBHbIE YHHBepcaJbHbIe YuyeOHbIe AelicTBUS

Camoopranusanusi:

o CaMOCTOSITEJIFHO COCTAaBJIATH IJIaH, JITOPUTM PEIIeHUs 3amadu (HiIu
€ro 4acTh), BbIOMPaTh CMOCOO pEHICHHS C YYETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTb M KOPPEKTUPOBATH BapUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

o BIAJIETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS TMpolecca U
pe3ynbrara peuieHus MaTeMaruiecKon 3a1auu;
o NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpPHU PEIICHUU

3a/la4, BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEMH;

o OLICHUBaTh COOTBETCTBHUE peE3yabTara AEATEIbHOCTH MOCTABIEHHOMN
eI U YCIOBUSIM, OOBACHITh MPUYUHBI TOCTHKEHHSI WJIM HEJOCTHXKEHUS IIeJIH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY .

NHNPEAMETHBIE PE3VJIBTATHI

K xonmy oOydeHuss B / kjacce OOy4aroOIMICS TIONYYHUT CIICTYIOIUE
MIPEIMETHBIC PE3yIIBTaTHI:

Yuciia 1 BBIYUCTCHUS

BbImonHATE, coderas yCTHBIE W NMHChbMEHHBIC MPUEMBI, aprU(PMETHUCCKHUE
JEHCTBUS C PaIllMOHALHBIMHU YHCIIAMHU.

HaxomuTe 3HAYCHWS YHCIOBBIX BBIPAKCHUH, MPHUMEHITh pPa3HOOOpa3HBbIC
CIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHH JTPOOHBIX BBIPAKCHHUH, COIEpIKAIINX
OOBIKHOBEHHBIC M JICCSITHYHBIC IPOOH.

[TepexoauTh OT ogHON (HOPMBI 3amKcH YKcel K Apyroi (mpeoOpa3oBhIBATH
JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JICCATHYHYIO JPOOb).

CpaBHHUBATh M YIIOPSIOUYMBATh pallOHAIBHBIC YUCIIA.

OKpyIIsATh YHCIIA.



BbINONMHATE NPUKUJIKY U OLEHKY pPe3yiibTraTa BHIYMCICHUN, OLIEHKY 3HAaYCHHM
YHUCJIOBBIX BBIpOKCHUW. BBINONHATH HEUCTBUS CO CTENEHSMU C HaTypaJbHBIMU
MOKa3aTeJSIMU.

[IpyuMeHsT,  NpU3HAKK  JENMMOCTH, pa3JIOKEHHE HAa  MHOXHUTEIH
HaTypaJIbHbIX YUCEI.

Pemarbs mpakTHKO-OpMEHTUPOBAHHBIE 3aJ]aud, CBS3aHHBIE C OTHOILIEHHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIWYMH, TMPOIEHTaMHU, WHTEPIPETUPOBATH
pe3yabTaThl peuIeHusl 3a/1a4 ¢ Y4ETOM OrpaHUYeHMi, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX OObEKTOB.

AJiredpanyeckne BbIpaKeHUS

Hcnonp3oBaTh anredOpanyeckyto TEPMUHOJOTHUIO U CHUMBOJUKY, MPUMEHSThH
e€ B Ipoliecce 0OCBOEHUs y4eOHOro Marepuala.

Haxonute 3HaueHusi OyKBEHHBIX BBIpQXEHMHA NpHU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHMs  1IEJIOTO  BBIPAXKEHHS B~ MHOTOWICH
MPUBEICHUEM MOAOOHBIX ClaraeMblX, PACKPhITHEM CKOOOK.

BbINONMHATE yMHOXEHHE OJHO4WIeHAa Ha MHOTOWIEH M MHOIoWieHa Ha
MHOTO4JIEH, MPUMEHATh (POPMYIIBI KBaJpara CyMMbI U KBaJlpara pa3HOCTH.

OcylecTBIATh Pa3ioKEHHE MHOTOYWJICHOB HAa MHOXKHWTEIU C ITOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIero MHOXUTENs, TPYHNIUPOBKH  ClaraeMbiX,
npuMeHeHUs! (GOPMYI COKPAILIEHHOTO YMHOXKEHHUS.

[TpumeHsTh TpeoOpa3oBaHsi MHOTOWICHOB JUIsl PEIIEHUsT Pa3IMYHbIX 33]1a4
U3 MaT€MaTHKH, CMEXHBIX PEIMETOB, U3 PeabHON MPAKTUKHU.

Hcnonp3oBaTh CBONCTBA CTEMEHEW € HaTypajJbHBIMH TOKa3aTeNsAMH IS
npeoOpa3oBaHUs BbIPAKEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHelHble ypaBHEHHUS C OIHOM IMEPEMEHHOM, MpUMEHss NpaBHIia
nepexoia OT UCXOJHOTO YpaBHEHUSI K paBHOCHIBLHOMY eMy. IIpoBepsTh, siBiseTcs
JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduueckue METObI MPU PEIICHUH TUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOGupares mnpuMepsbl Map 4YHUCEN, SBISIOUUXCA pEeHIeHUEM JUHEHHOro
YpaBHEHHUS C JIByMsl IEPEMEHHBIMU.

Crpoutb B KOOPAMHATHOW IJIOCKOCTU TIpauK JUHEHHOTO YpaBHEHUS C
IBYMsI TIE€PEMEHHBIMHU, TMOJb3YSACh TpaUKOM, TMPUBOAUTH TMPUMEPHI pEUICHUS
ypaBHEHUS.

Pemarb cuctembl IByX TUHEHHBIX YPAaBHEHHUH C ABYMS IEPEMEHHBIMH, B TOM
quclie rpaguuecKu.

CocraBnsiTh W pellaTh JHHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpaBHEHHUI MO YCIOBHIO 3a/1a4H, MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/la4yM MOJTYYSHHBIA pe3yibTar.

DyHKIUU



N300paxkaTh Ha KOOPAUHATHON NPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBaJIbl, 3alIMChIBATh YUCIOBbIE IPOMEKYTKH Ha
anreOpandecKoM s3bIKe.

OtmedaTs B KOOPAMHATHOW TJIOCKOCTH TOUYKH IO 3aJaHHBIM KOOPIMHATaM,
cTpouth rpaduku TMHEHHBIX QyHKIMHA. CTpouTs rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € TIOMOUIBIO (PYHKIMIA HM3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMH. CKOPOCTh, BpEMs, pPACCTOSHUE, II€Ha, KOJIMYECTBO, CTOMMOCTD,
MPOU3BOJUTENBHOCTD, BpEMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMU 110 3HAYCHUIO €€ apTryMeHTa.

[lonumarps rpaduueckuit cnoco0 MpencTaBieHUss W aHajdu3a WHGOPMAINH,
U3BJIEKAaTh U UHTEPIIPETUPOBATh HH(POPMAIUIO U3 IPadUKOB peasibHBIX MPOLECCOB
Y 3aBUCUMOCTEN.

K xonmy oOyuenuss B 8 kuacce OOy4arolMiiCs TOJYYHUT CIICTYIOITUE
MpEeIMETHBIE PE3YNBTAThI:

Yuciia 1 BBIYUCTCHUS

Hcnonp3oBaTh HaYalbHBIE MPEICTABICHUS O MHOXECTBE ACHCTBUTENIBHBIX
YuCceN IJis CPAaBHEHHUS, OKPYITICHUSI U BBIYMCICHU, U300paxarb JeHCTBUTEIbHbBIE
Yyclia TOYKaMU Ha KOOPJIMHATHOW MPSIMOM.

[IpyuMeHsATh TMOHATHE apUPMETHUYECKOrO KBAJPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHHU, HUCHONB3ysl NMpU HEOOXOAUMOCTH KaJbKYJISITOP, BBITOIHATH
npeo0pa3oBaHusl BBIPAKEHUM, COAEpKAIIMX KBaJApaTHbIE KOPHU, HCIONIb3YS
CBOWCTBA KOPHEM.

Hcnonp3oBaTh 3anmucu OOJBUIMX U MaJbIX YUCEN C MOMOUIBIO JI€CATHYHBIX
npoOeii u creneHelt yucia 10.

AJiredpanyeckne BbIpaKeHUS

[IpuMeHsATh TOHATHE CTENEHM C 1EeJbIM [O0Ka3aTrejeM, BBINOIHSTh
npeoOpa3oBaHus BIPAKEHUH, COAEPKALIUX CTENEHHU C LEIbIM MTOKa3aTeIeM.

BbIONHATE TOXKAECTBEHHBIE MPeoOpa3oBaHUsl PALMOHAJIBHBIX BBIPAKECHUM
Ha OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOWICHAMH U allreOpandecKUMH IPoOsSIMH.

PackiianbiBaTh KBapaTHbIA TPEXUIIEH HA MHOKHUTEIH.

[IpumeHsTh mpeoOpa3oBaHusl BBIPAXKEHUU [JIs1 PEIICHUs Pa3IMYHBIX 3a]1a4
U3 MaT€MaTHKH, CMEXHBIX PEIMETOB, U3 PeabHON MPAKTHKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHeliHble, KBajJpaTHbIE YpaBHEHUS M pallMOHAJIbHbIE ypaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YpaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBonUTh MpocCTeiilive UCCIeIOBaHUSl YPAaBHEHUN U CHUCTEM YpaBHEHHM, B
TOM YHCJIe ¢ IPUMEHEHHUEM TpaduuecKuX MpeacTaBiIeHuil (ycTaHABIUBAThH, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHMH pEIIeHHs, €ClId UMEET, TO CKOJIbKO, U
npoyee).

[lepexonuth OT ciiOBeCHOM (OPMYIUMPOBKHM 3ajlaud K €€ alreOpanyeckout
MOJIETTM C TIOMOILIBIO COCTAaBJICHHS YpaBHEHUS WM CHUCTEMbl YypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[aul MOTyYEHHBIN pe3yJbTar.



[IpuMeHsSI T CBOWCTBA YHCJIOBBIX HEPABEHCTB [JIsi CpPaBHEHUS, OLICHKH,
pemarh JUHEHHbIE HEPaBEHCTBA C OJHON IMEPEeMEHHOM W HMX CHUCTEMBI, J1aBaTh
rpaduyecKyl0 WJUTIOCTPAlIMI0 MHOXKECTBA pENIeHUM HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[ToHHMaTh W KCIOIL30BaTh (PYHKIIMOHAJIBHBIC MOHATHS U SA3bIK (TEPMHHBI,
CUMBOJIMUECKHE OO0O3HAYCHHUs), OMPEAC/IATh 3HaYeHHe (YHKIMH [0 3HAYCHHIO
apryMeHTa, OnpeaesiTh CBOMCTBa PyHKINU 10 €€ TpaduKy.

Crpoutb rpaduku IeMEHTapHBIX (PYHKIIUN BHIA:

y = kix, y = x2, y = x3y = [X|, y = VX, ommchIBaTh CBOWCTBA YHCIOBO}
byHKIMYU 10 €€ rpaduKy.

K xonmy oOyuenuss B 9 kuacce OOy4arolmMiCs TONYYHUT CIICTYIOIIUE
MIpEAMETHBIE PE3yIIbTATHI:

Yuciia 1 BBIYUCTCHUS

CpaBHUBaTh U YIOPSI0YMBATh PAIlMOHATBHBIC U UPPAIIMOHAIBHBIC YHCIA.

Beimonusate  apudMeTnueckue JEHWCTBHS C  pallMOHAJIBHBIMU YHUCJIaMHU,
coueTass YCTHbIE U TIMUCbMEHHBIE TPHUEMBI, BBIMOIHATH BBIYUCICHUS C
HppaImoHaIbHBIMU YUCIIaAMHU.

Haxonuth 3HadeHus cTemeHed C 1EeIbIMU TIOKa3aTelssMH | KOpHEH,
BBIUMCIISATH 3HAYCHHSI YUCIIOBBIX BBIPAKCHHM.

OKpymJIsITh  IEUCTBUTENBHBIC YKCJIA, BBINOIHATh NPHUKUIKY pe3yibTara
BBIYHCJICHUH, OIICHKY YHUCIIOBBIX BBIPAXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHeWHBIE U KBaJpaTHBIE YpaBHEHWS, YpaBHEHHS, CBOJISIIMECS K
HUM, POCTENIIEe TPOOHO-paIlMOHATILHBIE YPABHEHUS.

Pemare cuctemMbl OBYX JIMHEWHBIX YPaBHCHHH C JBYMS TIEPEMEHHBIMH H
CHUCTEMBI JIByX YpPaBHEHUH, B KOTOPBIX OJTHO YpPaBHEHUE HE SBIISICTCS TUHEUHBIM.

Pemate TekcTOBBIE 3ajaud anreOpaudeckuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPAaBHECHHMS WJIM CUCTEMBI JIBYX YPAaBHEHHH C ABYMS MEPEMEHHBIMU.

[TpoBoauTh TIpOCTEHIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIe ¢ IPUMEHEHHEM TpaduUIecKuX MpeacTaBieHni (yCcTaHaBIUBaTh, HMEET
JU ypaBHEHUE WM CUCTEMa YPaBHEHHMM PEIICHMs, €CIIM HMEET, TO CKOJBbKO, W
npoyee).

Pemate nuHelHbIE HEpPAaBEHCTBA, KBaJpaTHbIe HEPABEHCTBA, H300pakaTh
peleHre HEepPaBEHCTB Ha YKMCJIOBOM MPSIMOM, 3alHMCBIBATh PEIICHHE C TOMOIIBIO
CHUMBOJIOB.

Pemate  cucteMbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMBbl HEPaBEHCTB,
BKJIFOUAOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aNTMChIBATh PEIICHUE C TTOMOIIbI0 CHMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PEUISHUN PA3JIMYHBIX 3a]1a4.

DOyHKIUU



Pacnio3naBate (pyHKUMHM H3y4yeHHBIX BUIOB. [loka3bIBaTh cxemMaTUyecKH
pAacIoNioKEeHNE Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKIUM Buaa: y = KX, y =
kx + b,y=k/Ix, y=ax2+ bx+ c,y=x3,y = VX, Yy = |X|, B 3aBUCUMOCTH OT
3HaYeHU I KOA()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpoutb u n300paxkaTb CXeMaTHMYECKH TpaduKu KBaJpaTHUHBIX (DyHKUUH,
OIMMCHIBATh CBOMCTBA KBAAPATHUHBIX (DYHKIUN MO UX TpaduKam.

Pacnio3naBare kBagpaTHuHyio (QyHKIHIO IO (opMyre, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (YHKIIUN U3 peabHOM KU3HH, PUUKH, TEOMETPUHU.

Yucsi0BbIE NMOC/I€10BATEILHOCTH M NIPOrpeccum

Pacrio3HaBate apuMeTHUECKyl0 M TE€OMETPHUYECKYI0 NpPOrpecCHH MpH
pa3HbIX CIIOCO0AaxX 3aJlaHus.

BbIMONHAT,  BBIYKCIEHHS C UCHOJIb30BaHWEM (QopMmyn N-TO 4YieHa
apu(pMETHIECKON U TEOMETPUUECKON TPOrPECCHil, CyMMBI NEPBLIX N YJIEHOB.

N300paxkaTh YJIeHBl MOCJIENOBAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemarp 3amaud, CBSI3aHHBIE C YHMCIOBBIMH TOCIIEOBATEIBHOCTAMH, B TOM
YHCIIe 3a/1aud U3 PealbHOM JKMU3HU (C MCIOJIB30BAaHUEM KAJBKYIATOPA, IIUPPOBBIX
TEXHOJIOTHA).



TEMATUYECKOE IINTAHUPOBAHUE
7 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

Ne ni/m

MPOrpamMMblI
Yucna v BeIUUCIeHUs. PaninoHanbHbIe
qucnia

2 Anrebpanveckue BhIPAKECHUS

3 VYpaBHEHUS U HEPABEHCTBA

4 Koopaunarer u rpaduku. OyHKIIMN

5 [ToBTOpeHue u 06o0IIEHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

Koan4yecTBo 4acos

KonTposabHbie IIpakTHyeckue
Bcero

padoThI padoThI
25 1
27 1
20 1
24 1
6 1
102 5 0

JJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/IbHbIEC

pecypcsl

bubmuoreka [IOK
https.//m.edsoo.ru/7f415b90

bubmuoreka [IOK
https.//m.edsoo.ru/7f415b90

bubmuoreka [IOK
https.//m.edsoo.ru/7f415b90

bubmuoreka [IOK
https.//m.edsoo.ru/7f415b90

bubmuoreka [IOK
https.//m.edsoo.ru/7f415b90
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8 KJIACC

Ne i/

10

HaumeHoBaHMe pa3iesioB U TeM
NPOrpamMmbl

Yucna v BEIUMCIICHUS. KBaHpaTHLIe KOpHHU

Ywncaa u BeruncieHus. CTeneHs ¢ O CIbIM
II0Ka3aTcjiacM

AnreOpandeckue BbIPaXKEHHUS.
KBaapatHsiil Tpéxunen

AnreOpandeckue BBIPaKEHUS.
Anrebpaundeckast 1poOb

VYpaBHeHus U HepaBeHCTBa. KBagpaTHbie
ypaBHEHHUS

VYpaBHeHMs U HepaBeHCTBa. CUCTEMBI
YpPaBHEHUI

VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa

cI)yI-IKI_[I/II/I. OCHOBHEBIEC TOHSTHA

Oynkuuu. Yucnaossie GyHKINH

[ToBTOpeHue u 06o0IIeHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

Koian4yecTBo 4acos

Bcero

15

15

15

13

12

102

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

JJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/IbHbIC

pecypcsl

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

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

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

bubmuoreka [IOK
https://m.edsoo.ru/7f417af8
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9 KJIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

HaumeHoBaHMe pa3iesioB U TeM
NPOrpamMmbl

Yucna v BeIYUCiIeHUA. JleicTBUTEIbHBIE
quciaa

YpaBHEHHUs 1 HEPABEHCTBA. YPABHEHUS C
OJIHOM NIEpEMEHHOM

VYpaBHeHMs U HepaBeHCTBA. CHUCTEMBI
YpaBHEHUI

VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa

OyHKIUU

YucnoBkle MOCIEA0BATEILHOCTH

[ToBTOpeHnue, 06o0IIeHNE, CUCTEMaTH3AIUs

3HaHUN

Koan4yecTBo 4acos

Bcero

14

14

16

16

15

18

102

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

JJIEKTPOHHBIE
(uuposbie)
o0pa3oBaTe/IbHbIC

pecypcsl

bubmuoreka [IOK
https.//m.edsoo.ru/7f419d08

bubmuoreka [IOK
https.//m.edsoo.ru/7f419d08

bubmuoreka [IOK
https.//m.edsoo.ru/7f419d08

bubmuoreka [IOK
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bubmuoreka [IOK
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bubmuoreka [IOK
https.//m.edsoo.ru/7f419d08
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
/ Tema ypoka
n/n

1 [TonsTHE pallMOHAIBHOIO YUCIIA

5 Apudmernueckne 1eHCTBUS C
palMOHAIBHBIMY YHCIaMHU

3 Apudmernueckue 1eHCTBUS C
palMOHAIBHBIMY YHCIaMHU

4 Apudmernueckue 1eHCTBUS C
palMOHAIBHBIMY YHCIaMHU

5 Apudmernueckne AeHCTBUS C
palMOHAIBHBIMY YHCIaMHU

6 Apudmernueckne 1eHCTBUS C
palMOHAIBHBIMY YHCIaMHU

7 CpaBHeHue, ynopsjouuBaHue
palMOHAIBHBIX YHCEN

8 CpaBHeHue, ynopsiiounBaHue
palMOHAIBHBIX YHCEI

9 CpaBHeHue, ynopsiiounBaHue
palMOHAIBHBIX YHCEI

10 Crenensp ¢ HaTYypaJIbHBIM

II0Ka3aTciacM

Koan4yecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3y4YeHHs

JJIEKTPOHHBIE
uudpoBbie
o0pa3oBaTe/IbHbIC

pecypcsl

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/
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Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f4211de
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oOparHast MPONOPLUHUOHAIBHOCTH

KontpomnbHas pabota mo teme
"PannonansHble ynuciaa”

EYKBCHHLIG BbIPAKCHUSA
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Dopmyisl
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JInHenHoe ypaBHEHHUE C IBYMsI
NepEMEHHBIMU U €ro rpaduk
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C IByMsI IEpPEMEHHBIMU

CucreMa AByX JTMHEWHBIX YpaBHEHHH
C JIByMsI IEPEMEHHBIMU

CucreMa AByX JTMHEWHBIX YpaBHEHHH
C JIByMsI IEPEMEHHBIMU

CucreMa AByX JTMHEWHBIX YpaBHEHHH
C JIByMsI IEpPEMEHHBIMU

Pewenue cucrem ypaBHeHuUM

Pewenue cucrem ypaBHeHuUM

Pewenue cucrem ypaBHeHuUM

Pewenue cucrem ypaBHeHuUM
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YucnaoBble TPOMEXYTKH

PaccrossHue Mexay 1ByMS TOUKaMH
KOOPAMHATHOM MPAMOM
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HpHMOYFOJ'ILHaH CUCTCMaA KOOPpAUHAT
Ha IIJIOCKOCTH
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ITpumeps! rpaguKoB, 3aaHHBIX
bopmymnamu
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bopmymnamu

ITpumeps! rpaguKoB, 3aJaHHBIX
bopmymnamu

Yrenue rpadukoB peanbHbIX
3aBUCUMOCTEN

Urenue rpadukoB pearbHbBIX
3aBUCUMOCTEN
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CaoiicTBa (hyHKIUI
Jluneitnas GpyHKIUSA

Jluneitnas GpyHKIUSA

[TocTpoenue rpaduka TuHEHHOM
byHKIMN
[TocTpoenue rpaduka TuHEHHOM
byHKIIN

I'paduk dyrkmm y =[x|

I'paduk dyrkmn y =[x|

KontpomnbHas pabora o teme
n

Koopnunare! u rpaduku.
®dyukuun” / Beepoccuiickas
IIpoBepOYHas paboTa
HroroBasi KOHTpoJbHAs padoTta /
Bcepoccniickas npoBepouHas
pabota
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[ToBTOpEHME OCHOBHBIX MOHATHMN U

METO/IOB Kypca 7 Kiiacca,
000011IeH1E 3HAHUH

[ToBTOpEHME OCHOBHBIX MOHATHMN U

bubmuoreka [IOK
https.//m.edsoo.ru/7f41f1fe

bubmuoreka [IOK
https.//m.edsoo.ru/7f427282

bubmuoreka [IOK
https.//m.edsoo.ru/7f427412

bubmuoreka [IOK
https.//m.edsoo.ru/7f426d1e

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https://m.edsoo.ru/7f41f50a

bubmuoreka [IOK
https.//m.edsoo.ru/7f429c6¢

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f429f32

bubmuoreka [IOK


https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32

100

101

102

METO/IOB Kypca 7 Kiiacca,
000011IeH1E 3HAHUH

[ToBTOpEHME OCHOBHBIX MOHATUMN U
METOJIOB Kypca 7/ Kjacca,
000011IeH1E 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHATHMN U
METOJIOB Kypca 7/ Kjacca,
000011IeH1E 3HAHUH

[ToBTOpEHME OCHOBHBIX MOHATHMN U
METOJIOB Kypca 7/ Kjacca,
000011IeH1E 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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https://m.edsoo.ru/7f42a0e0

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

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

bubmuoreka [IOK
https.//m.edsoo.ru/7f42a900
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Ne i/
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Tema ypoka

KBaznparHblil kKopeHb U3 Yncia

[TonsiTue 00 MppaLMOHATEHOM
qucie

HGCHTI/I“IHHG HpI/I6J'II/I)KCHI/I$[
HppalluOHAJIbHBIX YHUCCII

HGCHTI/I“IHHG HpI/I6J'II/I)KCHI/I$[
HppalluOHAJIBHBIX YHUCCII

JIeHCTBUTENBHBIC YHCIA

CpaBHeHI/Ie JICCTBUTEIILHBIX UHCET

CpaBHeHI/Ie JICHCTBUTEIILHBIX UHCET

ApudmeTnueckuii KBaapaTHbIN
KOpEHb

VYpaBHenue Buga xI = a

CaoiicTBa apupMeTHUECKuX
KBaJIpaTHBIX KOpHEH

CBoiicTBa apupMeTHUECKUX

Koan4yecTBo yacos

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHHs

JJIEKTPOHHBIE
uudpoBbie
o0pa3oBaTe/IbHbIEC

pecypcsl

bubmuoreka [IOK
https.//m.edsoo.ru/7f42d452

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

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/
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bubmuoreka [IOK
https.//m.edsoo.ru/7f42d862

bubmuoreka [IOK
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KBaJIpaTHBIX KOpHEH

IIpeoOpa3oBaHne YHUCIOBBIX
BBIpAXKEHUH, COIepKaAIINX
KBaJ[paTHbIe KOPHU
ITpeoOpa3oBaHne YHUCIOBBIX
BBIpAXKEHUH, COIepKaIINX
KBaJ[paTHbIE KOPHU
ITpeobpa3oBaHne YHUCIOBBIX
BBIpAXKEHUH, COIEepKAIINX
KBaJ[paTHbIE KOPHU
ITpeoOpa3oBaHne YNUCIOBBIX
BBIpAXKEHUH, COIEepKaAIINX
KBaJ[paTHbIE KOPHU

Crenens ¢ O CJIbIM IIOKA3aTCIIEM

CranzapTHas 3al1ch YUCIa.
PazMepbl 00bEKTOB OKPYKaIOIIEro
mupa (OT AMEMEHTAPHBIX YACTHII 10
KOCMHYECKUX 00BEKTOB),
JUTUTENBHOCTD MTPOLIECCOB B
OKpY)KaIOLIeM MHUpE

CBOICTBa CTENEHU C LIETBIM
nokasaresneM

CBolicTBa CTEIICHU C O CIbIM
II0Ka3aTciacM

CBolicTBa CTEIICHU C O CJIbIM
II0Ka3aTcjiacM

CBolicTBa CTEIICHU C O CIbIM

https.//m.edsoo.ru/7f42d862

bubmuoreka [IOK
https.//m.edsoo.ru/7f42dd26

bubmuoreka [IOK
https://m.edsoo.ru/7f42ded4

bubmuoreka [IOK
https.//m.edsoo.ru/7f42e0be

bubmuoreka [IOK
https.//m.edsoo.ru/7f42e262

bubmuoreka [IOK
https.//m.edsoo.ru/7f4354a4

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

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

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

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

bubmuoreka [IOK
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II0Ka3aTciacM

CBolicTBa CTEIICHU C O CIbIM
II0Ka3aTciacM

KBagpathsliil Tpéxunen

KBaapatHsliil Tpéxunen

Paznoxenue KBaApaTHOT'O
TpéX‘{HeHa Ha MHOXHTCIIN
Paznoxenue KBaApaTHOT'O
TpéX‘{HeHa Ha MHOXHNTCIIN

KonTponeHas paboTa mo remam
"KBagpatnbie kopHu. CreneHu.

KBanparusrii Tpexunen”
Anrebpaundeckast IpoOb

Z[OHYCTI/IMLIG 3HA4YCHMUA
MEPEMECHHBIX, BXOIAIINUX B
anre6pa1/1qec1<ne BbIPAKCHUSA

Z[OHYCTI/IMLIG 3HA4YCHHUA
MEPEMECHHBIX, BXOIAIINUX B
anre6pa1/1qec1<ne BbIPAKCHUSA

OcHOBHOE CBOMCTBO
anrebpandeckoit 1podu

Coxkpatenue apooeit

Coxkpatenue apooeit

https://m.edsoo.ru/7f43599a

bubmuoreka [IOK
https.//m.edsoo.ru/7f435ed6

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f42fd38

bubmuoreka [IOK
https.//m.edsoo.ru/7f42fd38

bubmuoreka [IOK
https.//m.edsoo.ru/7f42ec80

bubmuoreka [IOK
https.//m.edsoo.ru/7f430382

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f4308e6

bubmuoreka [IOK
https://m.edsoo.ru/7f430a8a

bubmuoreka [IOK
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Coxkpatenue apooeit

CnoxeHue, BBIYMTAHUE,
YMHOKEHHE U JICIICHHE
anreOpanyeckux apooeit

CnoxeHue, BBIYMTAHUE,
YMHOKEHHE U JICIICHHE
anreOpanyeckux apooeit

CrnoxeHue, BBIYMTAHUE,
YMHOKEHHE U JICIICHHE
anreOpanyeckux apooeit

CnoxeHue, BBIYMTAHUE,
YMHOKEHHE U JICIICHHE
anreOpanyeckux apooeit

[IpeoOpaszoBanue BrIpaKEeHUH,
CoZIepKalUX anredpandeckue
apobu

[IpeoOpaszoBanue BrIpaKEeHUH,
COoJIepKalUX anredpandeckue
apoou

[IpeoOpaszoBanue BrIpaKeHUH,
CoZIepKalUX anredpandeckue
apobu

KontpomnbHas pabora o teme
" Anrebpaundeckast IpoOp"

KBanparHoe ypaBHeHHE

https.//m.edsoo.ru/7f430f44

bubmuoreka [IOK
https.//m.edsoo.ru/7f430f44

bubmuoreka [IOK
https.//m.edsoo.ru/7f43128¢c

bubmuoreka [IOK
https://m.edsoo.ru/7f4315c0

bubmuoreka [IOK
https.//m.edsoo.ru/7f4318c2

bubmuoreka [IOK
https.//m.edsoo.ru/7f431a20

bubmuoreka [IOK
https.//m.edsoo.ru/7f43259c¢

bubmuoreka [IOK
https://m.edsoo.ru/7f432736

bubmuoreka [IOK
https://m.edsoo.ru/7f432736

bubmuoreka [IOK
https.//m.edsoo.ru/7f431d36

bubmuoreka [IOK
https://m.edsoo.ru/7f42eela
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Henonnoe KBaApaTHOC YPABHCHUC

Henonnoe KBaApaTHOC YPABHCHUC

dopmyna KOpHEN KBaJAPATHOTO
ypaBHEHUs

dopmyna KOpHEN KBaJAPATHOTO
ypaBHEHUs

dopmyna KOpHEN KBaJAPATHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

Pewienune ypaBHeHuUi, CBOAALNUXCS
K KBaJPaTHBIM

Pewienue ypaBHeHuUi, CBOAALNUXCS
K KBaJPaTHBIM

[Ipocreitmue
IpoOHO-pallMOHANIbHBIE YPABHEHUS

[Ipocreitmue
IpoOHO-pallMOHANIbHBIE YPABHEHUS

Pemenune TEKCTOBBIX 3a71a4 C
IMOMOIIBIO KBAaJIPATHBIX ypaBHeHPII’I

Pemenune TEKCTOBBIX 3a71a4 C
IMOMOIIBIO KBAJIPATHBIX ypaBHeHPII’I

KontpomnbHas pabota o teme

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

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

bubmuoreka [IOK
https://m.edsoo.ru/7f42f158

bubmuoreka [IOK
https.//m.edsoo.ru/7f42f3f6

bubmuoreka [IOK
https://m.edsoo.ru/7f42f5a4

bubmuoreka [IOK
https.//m.edsoo.ru/7f42fef0
bubmuoreka [IOK
https://m.edsoo.ru/7f430076

bubmuoreka [IOK
https.//m.edsoo.ru/7f43c542

bubmuoreka [IOK
https://m.edsoo.ru/7f43c3d0

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

bubmuoreka [IOK
https://m.edsoo.ru/7f432b6e

bubmuoreka [IOK
https://m.edsoo.ru/7f42f 75¢

bubmuoreka [IOK
https.//m.edsoo.ru/7f42f8f6

bubmuoreka [IOK
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"KBanmparHbie ypaBHeHHS"

JInHenHoe ypaBHEHHUE C IABYMsI
NepEMEHHBIMH, €T0 IrpauK,
IIPUMEPHI PELICHNS YPAaBHEHUH B
LEJIBIX YUCIIaX

JInHenHoe ypaBHEHHUE C IBYMsI
NepEMEHHBIMH, €T0 Irpaduk,
IIPUMEPBI PELICHNS YPAaBHEHUH B
LEJIBIX YUCIIaX

JInHenHoe ypaBHEHHUE C IBYMsI
NepEMEHHBIMH, €T0 rpauK,
IIPUMEPHI PELICHNS YPAaBHEHUH B
LEJIBIX YUCIIaX

Pewienue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

Pewienue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

Pewienue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

IIpumeps! penieHus cucTeM
HEJIMHENHBIX YPaBHEHUH C IByMS
IIEPEMEHHBIMU

IIpumeps! penieHus cucTeM
HEJIMHENHBIX YPaBHEHUH C IByMS
IIEPEMEHHBIMU

I'padmueckas uHTEpIpETALUS
YPaBHEHUS C ABYMs IIEPEMEHHBIMU
Y CUCTEM JIMHEMHBIX YPABHEHUH C

https.//m.edsoo.ru/7f4301f2
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JBYMsI IEPEMEHHBIMU
I'padpuueckas uaTEpHIpeTAIIHS
YpaBHEHUS C ABYMSI [IEPEMEHHBIMU
Y CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU

Perrenne TekcTOBBIX 3a1a4 C
MIOMOUIBIO CUCTEM YPaBHEHUN
Perrenne TekcTOBBIX 3a1a4 C
MIOMOUIBIO CUCTEM YPaBHEHUN
Perrenne TekcTOBBIX 3a1a4 C
MIOMOUIBIO CUCTEM YPaBHEHUU
UucnoBele HEPABEHCTBA U UX

CBOMCTBa

UucnoBele HEPABEHCTBA U UX
CBOMCTBa

HepaBeHcTBO ¢ 01HOM ITIEpeMEHHOU

JInHenHbIe HEpaBEHCTBA C OTHOU
MIEPEMEHHOMN U UX PELICHUE
JInHenHbIe HEpaBEHCTBA C OTHOMU
MIEPEMEHHOM U UX PELICHUE
JInHenHbIe HEpaBEHCTBA C OTHOU
MIEPEMEHHOMN U UX PELICHUE
Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHUE
Cucrembl TUHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE

bubmuoreka [IOK
https.//m.edsoo.ru/7f43d6d6
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Pocculickas anexkTpoHHas
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bubmuoreka [IOK
https.//m.edsoo.ru/7f42c692

bubmuoreka [IOK
https://m.edsoo.ru/7f42c840

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https://m.edsoo.ru/7f42ch88

bubmuoreka [IOK
https://m.edsoo.ru/7f42cd2c
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Cucrempl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHUE
N3o0paxkeHne perieHus TIMHEHHOTO
HEPABEHCTBA U UX CUCTEM Ha
YUCIIOBOU NIPAMOM

N3o0paxkeHne perieHus TIMHEHHOTO
HEPABEHCTBA U UX CUCTEM Ha
YUCIIOBOM IIPAMOM

KontpomnbHas pabota o remam
"HepaBenctBa. Cuctembl
ypaBHEHUI"

[Tonsitue GpyHKIIMN

OO6nactp onpeneneHus u
MHO’KECTBO 3HaU€HUI QyHKINUN

Crnioco6b! 3amanus GyHKIUH

I'padux dynkImm

CBoiicTBa (hyHKIIUH, UX
oToOpakeHue Ha rpaduke

YreHue 1 mocTpoeHue rpahukoB
byHKIMH

[Tpumeps! rpadukoB QyHKITHH,
OTPaXAIOUINX peabHbIC MPOIECCHI

@OyHKIMH, OMHUCHIBAIOIINE TPAMYIO
1 00paTHYIO MPONOPLHOHAIbHbIE

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f42c9e4

bubmuoreka [IOK
https://m.edsoo.ru/7f42c9e4

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f433c12

bubmuoreka [IOK
https.//m.edsoo.ru/7f433d84
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Pocculickas anexkTpoHHas
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bubmuoreka [IOK
https.//m.edsoo.ru/7f434bbc
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3aBUCHUMOCTH, UX Fpa(l)I/IKI/I

l'unepbomna
l'unepbomna

I'padux pyrkuum y = xI

Oyuxium Y =x%, Yy = X3,y =YX, y =
[x]; rpadmueckoe pemienne
YPAaBHEHUH U CUCTEM YPaBHEHUM

[ToBTOpEHME OCHOBHBIX MOHATUMN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
00001IcHNE 3HAHUH /
Bcepoccniickas npoBepouHas
pabota

HroroBasi KOHTpoJbHAs padoTta /
Bceepoccniickas npoBepouHas
pabota

[ToBTOpEHME OCHOBHBIX MOHATHMN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011IeH1E 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHATHMN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011IeH1E 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHATUMN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011IeH1E 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHATUHN U

Pocculickas anexkTpoHHas
mkosta https://resh.edu.ru/
bubmuoreka [IOK

https.//m.edsoo.ru/7f4343e2

bubmuoreka [IOK
https.//m.edsoo.ru/7f434572

bubmuoreka [IOK
https.//m.edsoo.ru/7f434d38

bubmuoreka [IOK
https.//m.edsoo.ru/7f4371aa

bubmuoreka [IOK
https.//m.edsoo.ru/7f434eb4

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f43736¢

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

bubmuoreka [IOK
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METOJIOB KypcoB 7 U 8 KJIaccoB,
000011IeH1E 3HAHUH

[ToBTOpEHME OCHOBHBIX MOHATUMN U
101 METOJIOB KypcoB 7 U 8 KJIaccoB,
000011IeH1E 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHATUMN U
102 METOJIOB KypcoB 7 U 8 KJIaccoB,
000011IeH1E 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/7f4376b4

bubmuoreka [IOK
https://m.edsoo.ru/7f436b88

bubmuoreka [IOK
https://m.edsoo.ru/7f437858
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9 KJIACC

Ne
n/n

Tema ypoka

PanmonanbHbIe YHncia,
UppalMOHAIbHbIE YHCia, KOHEUHBIE
1 OECKOHEUYHBIE JIECATUYHBIE IPOOU

MHOXECTBO JEHCTBUTEIBHBIX YHCEIT,
JIeCTBUTENILHBIC YHCIa KaK
OECKOHEYHEIE AJCCATHUYHBIC I[pO6I/I

B3aumHO ogHO3HaUHOE
COOTBETCTBHUE MEXIY MHOXKECTBOM
JNEUCTBUTEIBHBIX YACET U
MHO>KECTBOM TOUYEK KOOPIAMHATHOU
pAMOM

CpaBHEeHHE NEHCTBUTENBHBIX YUCE,
apupMeTHyecKue IeHCcTBUS ¢
JNEUCTBUTEIBHBIMYU YHACIaAMHU

[TpubmmxEéHHOE 3HAUCHUE
BEJIMYUHBI, TOYHOCTH MPUOTHIKEHUS

OkpyryieHue yncen

OkpyryieHue yncen

[Ipuknaka u oLleHKa pe3yJIbTaToOB
BBIUMCIIEHUI

Koan4yecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3y4YeHHs

JJIEKTPOHHBIE
uudpoBbie
o0pa3oBaTe/IbHbIC

pecypcsl

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/
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[Ipuknaka u oLleHKa pe3yJIbTaTOB
BBIUMCIIEHUI

JInnenHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOIALIUXCS K
JIMHEUHBIM

JInnenHoe ypaBHenue. Pemenue
YpaBHEHUH, CBOIALIUXCS K
JIMHEUHBIM

KBagparHoe ypaBHenue. Pemenue
yYpaBHEHUH, CBOJAIINXCSA K
KBaJ[paTHbIM

KBagparHoe ypaBHenue. Pemenue
YpaBHEHUH, CBOJAIINXCSA K
KBaJ[paTHbIM

bukBagpaTHble ypaBHEHUS

bukBagpaTHble ypaBHEHUS

[Ipumepsl perieHus ypaBHEHUM
TPEThEN U YETBEPTOU CTENIEHEN
Pa3IoKEHUEM Ha MHOXKHUTEIN
[Ipumepsl perieHus ypaBHEHUM
TPEThEN U YETBEPTOU CTENEHEN
Pa3IoKEHUEM Ha MHOXKHUTEIN
Pemenue 1poOGHO-paliioHaIbHbBIX
YpaBHEHUI

Pemenue 1po6HO-palimoHaIbHbBIX
YpPaBHEHUI

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

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

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f43c542

bubmuoreka [IOK
https.//m.edsoo.ru/7f43c542

bubmuoreka [IOK
https://m.edsoo.ru/7f43c3d0

bubmuoreka [IOK
https.//m.edsoo.ru/7f43c3d0

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https://m.edsoo.ru/7f43c9b6

bubmuoreka [IOK
https://m.edsoo.ru/7f43c9b6



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

20

21

22

23

24

25

26

27

28

29

30

Pemenue TeKCTOBBIX 33724
aJ'IFe6paI/ILIeCKI/IM MCTOAOM

Pemmenne TeKCTOBBIX 33724
aJ'IFe6paI/ILIeCKI/IM MCTOAOM

Pemenue TeKCTOBBIX 3a71a4
aJ'IFe6paI/ILIeCKI/IM MCTOAOM

KonTponsHas paboTa mo teme
"VYpaBHeHUs ¢ OAHOMN MepeMeHHO"

VYpaBHEHME € JBYMsI IEPEMEHHBIMU U
ero rpaduk

VYpaBHEHME € IBYMsI IEPEMEHHBIMU U
ero rpaduk

Cucrema 1ByX JIMHENHBIX YPaBHEHHUN
C IByMs IIEPEMEHHBIMU U €€
pelieHne

CucreMa AByX JTMHEWHBIX YpaBHEHHH
C IByMsI IEPEMEHHBIMHU U €€
peleHue

CucreMa AByX JTMHEWHBIX YpaBHEHHH
C IByMsI IEPEMEHHBIMHU U €€
peleHue

Cucrema 1ByX JIMHENHBIX YpaBHEHUN
C IByMs IIEPEMEHHBIMU U €€
pelieHne

Pewienue cucrem nByx ypaBHEHUH,
OJITHO M3 KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOPOH CTENEHU

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f43d0b4

bubmuoreka [IOK
https.//m.edsoo.ru/7f43d0b4

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https://m.edsoo.ru/7f43d23a
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Pewenue cucrem nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOPOH CTENEHU

Pewienue cucrem nByx ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOPOU CTENEHU
Pewienue cucrem nByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOPOU CTENEHU
I'padpuueckas uaTEpIIpETAIIHS
CUCTEMbI ypaBHEHUH C IByMs
MEePEeMEHHBIMU

Pertienne TEKCTOBBIX 3a1a4
anrebpanvecKkuM crocoooM
Pertienne TEKCTOBBIX 3a1a4
anreObpanvecKkuM crocoooM
KonTtponbHas pabota o teme
"Cucremsl ypaBHeHUI"

UucnoBble HEPABEHCTBA U HX

CBOMCTBa

UucnoBele HEPABEHCTBA U UX
CBOMCTBa

JInHenHbIe HEpaBEHCTBA C OTHOU
MIEPEMEHHOMN U UX PELICHUE

JInHenHbIe HEpaBEHCTBA C OTHOU
MIEPEMEHHOM U UX PELICHUE

JInHenHbIe HEpaBEHCTBA C OTHOM

bubmuoreka [IOK
https://m.edsoo.ru/7f43d55a

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f43ad5a

bubmuoreka [IOK
https://m.edsoo.ru/7f43af 08

bubmuoreka [IOK
https://m.edsoo.ru/7f43af 08

bubmuoreka [IOK
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nepeMeHHoﬁ " UX PCIICHUC

Cucrempl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHUE
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KBaI[paTHLIC HCEpPAaBCHCTBA U UX
peuicHue
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I'padmueckas uHTEpIpETALUS
HEPaBEHCTB M CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMHU

I'padmueckas uHTEpIpETALUS
HEPaBEHCTB M CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMHU
KontpomnbHas pabora o teme
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KBanparuunas Qynkius, e€ rpadgux
U CBOWCTBA

KBanparuunas Qynkius, e€ rpadux
U CBOWCTBA

[Tapabona, KOOpAUHATHI BEPLIMHBI
napabosibl, 0Cb CUMMETPUHI
napaboJIb
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napaloJbl, 0Ch CHMMETPHH
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I'paduxu dpyaknumii: y = kX, y = kx +
b, y=k/x, y=xi, y=vX, y=[X|

I'paduxu dpyaknumii: y = kX, y = kx +
b, y=k/x, y=xi, y=vX, y=[X|
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b, y=k/x, y=xi, y=vX, y=|x|

I'paduxu dpyaknumii: y = kX, y = kx +

b, y=k/x, y=xi, y=vX, y=|x|

I'paduxu dpyaknuii: y = kX, y = kx +

b, y=k/x, y=xi, y=vX, y=|x|

I'paduxu dpyaknumii: y = kX, y = kx +

b, y=k/x, y=xi, y=vX, y=|x|

KontponbHas pabora o teme

"®yHKIIH"
IloHaTHE UnCIIOBOM
HOCJIEAOBATEILHOCTH

BaHaHHe]]OCHGHOB&TGHLHOCTH

pEKyppeHTHOM Gopmynoit u
dbopmynoit N-ro uneHa

Apudmernueckas 1 reoMmeTpuyecKas

IPOrPecCcHu

Apudmernueckas 1 reoMmeTpuyecKas

IIPOrPecCHH

®opmyibl N-To uieHa

apu(pMeTHYECKON U reOMeTpUUYECKOI
IPOIrPeccHii, CyMMbI IEPBBIX N

YJICHOB

®opmyibl N-To uieHa
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YJICHOB

®opmyibl N-To uieHa
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apu(pMeTHUECKON U reOMeTpUUYECKOI
IPOIrPeccHii, CyMMbI IEPBBIX N
YJICHOB

®opmyibl N-To uieHa
apu(pMeTHYECKON 1 reOMeTpUUYECKOI
IPOIrPeccHii, CyMMbI IIEPBBIX N
YJICHOB

®opmynsl N-TO YieHa
apu(MeTHUYeCKOi U TeOMETPUIECKOI
MIPOTPECCUI, CYMMBI NEPBBIX N
YJICHOB

N300pakeHune 4jieHoB
apu(MeTHUYeCKoi U TeOMEeTPUIECKOI
MPOTPECCHU TOUKaMU Ha
KOOPAMHATHOM TIOCKOCTH
N300pakeHne 4ieHoB
apu(MeTHUYeCKoi U TeOMETPUIECKOI
MPOTPECCHU TOUKaMU Ha
KOOPAMHATHOM TIOCKOCTH
JInHEeNHBIN U SKCIOHEHIINAIbHEBIHN
poct

CrnoxHsle MMPOUCHTBI

CroxHsle MMPOUCHTBI

KontpomnpHas pabota mo teme
"YucaoBbIE OCIEI0BATEIILHOCTH"

[ToBTOpEeHue, 0600IIeHNE U

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

bubmuoreka [IOK
https:.//m.edsoo.ru/7f43f72e

bubmuoreka [IOK
https://m.edsoo.ru/7f43f8a0

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/
bubmuoreka [IOK
https://m.edsoo.ru/7f43fele
bubmuoreka [IOK
https.//m.edsoo.ru/7f4401a6
bubmuoreka [IOK
https.//m.edsoo.ru/7f4404f8

Pocculickas anexkTpoHHas
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cHCTeMaTH3allKs 3HaHUH. 3auch,
CpaBHEHHE, ICHUCTBUS C
JIEHCTBUTEIbHBIMH YHCIAMHU,
YHCIIOBas psiMast

[ToBTOpeHue, 06o0IIeHNE U
cucreMaru3anus 3HaHui. [IponeHTsl,
OTHOILICHUS, TPOTIOPIIUU

[ToBTOpEeHue, 0600IIeHNE U
CHCTEMAaTH3alAs 3HAHUH.
Oxpyrienue, NpuOIMKEHHE, OIIEHKa

[ToBTOpeHue, 0600IIeHNE U
cucTeMaru3alus 3HaHuii. Pemenue
TEKCTOBBIX 3a71a4 apU(METHIECKUM
CII0COOOM

[ToBTOpEeHue, 0600IIeHNE U
cucTeMaru3alus 3HaHuil. Pemenue
TEKCTOBBIX 3a71a4 apU(METHIECKUM
CII0OCOOOM

[ToBTOpeHue, 0600IIeHNE U
cucTeMaru3alus 3HaHuii. Pemmenue
TEKCTOBBIX 3a7a4 apU(METHIECKUM
CII0OCOOOM

[ToBTOpeHue, 06o0IIeHNE U
CHCTeMaTH3alus 3HaHUH.
[IpeoOpa3zoBanue anredpandecKux
BBIPKCHUH, IOMTyCTUMBbIEC 3HAYCHUS

[ToBTOpEeHue, 0600IIeHNE U
CHCTEMAaTH3alAs 3HAHUH.

mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

bubmuoreka [IOK
https.//m.edsoo.ru/7f443b12

bubmuoreka [IOK
https.//m.edsoo.ru/7f443cd4

bubmuoreka [IOK
https://m.edsoo.ru/7f443fea

bubmuoreka [IOK
https.//m.edsoo.ru/7f4441ca

bubmuoreka [IOK
https://m.edsoo.ru/7f444364
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[IpeoOpa3zoBanue anredpandecKux
BBIPOKCHUH, IOMTyCTHUMBbIE 3HAYCHUS

[ToBTOpeHue, 0600IIeHNE U
CHCTeMaTH3alus 3HaHUH.
[IpeoOpa3zoBanue anredpandecKux
BBIPKCHUH, IOMTyCTUMBbIE 3HAYCHUS

[ToBTOpeHue, 0600IIeHNE U
CHCTeMaTH3alus 3HaHUH.
[IpeoOpa3zoBanue anredpandecKux
BBIPKCHUH, IOMTyCTUMBbIE 3HAYCHUS

[ToBTOpeHue, 0600IIeHNE U
cucremMarusanus 3HaHUN. OyHKIUU:
MOCTPOCHHE, CBOMCTBA U3YYCHHBIX
byHKINH

[ToBTOpEeHue, 0600IIeHNE U
cucremMarusanus 3HaHUi. OyHKIUU:
MOCTPOCHHE, CBOMCTBA U3YYCHHBIX
byHKINH

[ToBTOpeHue, 0600IIeHNE U
cucremMarusanus 3HaHUN. OyHKIUU:
MOCTPOCHHE, CBOMCTBA U3YYCHHBIX
byHKIMH

[ToBTOpeHue, 06o0IIeHNE U
cucremMarusanus 3HaHUi. OyHKIUU:
MOCTPOCHHE, CBOWCTBA U3YUCHHBIX
byHKINH

[ToBTOpEeHue, 0600IIeHNE U
cHCTEMAaTH3allHs 3HAHUH.

bubmuoreka [IOK
https.//m.edsoo.ru/7f4446f2

bubmuoreka [IOK
https.//m.edsoo.ru/7f444a94

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

bubmuoreka [IOK
https.//m.edsoo.ru/7f444f44

bubmuoreka [IOK
https.//m.edsoo.ru/7f44516a

bubmuoreka [IOK
https.//m.edsoo.ru/7f4452e6

bubmuoreka [IOK
https://m.edsoo.ru/7f445516
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I'padpuueckoe pemnieHne ypaBHEHUN 1
UX CUCTEM

[ToBTOpeHue, 0600IIeHNE U
CHCTEMAaTH3alis 3HAHUH.

100 .
['paduueckoe pereHue ypaBHEHHI U
UX CHCTEM

101 HtoroBas koHTponpHas paboTa

102 O00011IeHNE U CHCTEMATH3 AU

3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

Pocculickas anexkTpoHHas
mkoJia https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/

Pocculickas anexkTpoHHas
mkoJta https://resh.edu.ru/
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IMTPOI'PAMMBI

7 KJIACC

Kon
MPoBepPsIeMOro
pe3yiabrara

1

11

1.2

13

14
15

1.6

17

1.8

21

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAaThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsA

Yucna v BEIYUCTIEHUS

BrmmoHATh ) coyecTras YCTHBIC n IIMCBMCHHBIC HpI/IéMBI )

apI/I(bMeTI/I'-IeCKI/IG )IGI\/IICTBI/UI C palMOHAJIBbHBIMHU YHCJIaMHU

HaxomuTe  3HaueHWs  YHUCIOBBIX  BBIPAXKEHUH,  NPUMEHATH
pazHoOOpa3HbIe CIIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYECHUN JPOOHBIX
BBIPAKEHUH, coZepkKaInX OOBIKHOBEHHBIE U JIECATUYHbIE 1po0Ou
[lepexonuts OT oaHOW QopMbl 3amuUcu  4YHMcen K JApyroi
(mpeoOpa3oBbIBaTh  JECATUYHYHO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
TECATUYIHYIO IPpOOb)

CpaBHUBaTh U YIOPSAJOYMBATh pallMOHAJIbHBIE YKCIa

OKpymJaTh yucia

BBINOAHATE NMPUKHUIKY W OLICHKY PE3YINbTaTa BBIYUCIECHUH, OLICHKY
3HAQUEHUN YMCIIOBBIX BBIPAXKEHUN. BBINOMHATH JEUCTBHS  CO
CTENEHSIMH C HATypaJbHBIMH NIOKA3aTEIAMHU

[IpuMeHAT NpPHU3HAKM JEIUMOCTH, Pa3j0KEHHE HAa MHOKHUTEIU
HaTypaJIbHBIX YHCEII

Pemare  npakTHKO-OPUEHTHUPOBAHHBIE  3a/a4d, CBS3aHHBIE C
OTHOLLIEHHEM BEJINYMH, MIPONOPLMOHAIBHOCTHIO BEJINYMH,
MPOLIEHTAMH, HWHTEPIPETUPOBATh pe3yAbTaThl PEIIECHUsS 3a1ad C
Y4ETOM OTPAaHWYEHUM, CBA3AHHBIX CO CBOMCTBAMH PacCMaTpPHUBAEMBbIX
00BEKTOB

Anrebpandeckue BbIpaXeHUS

Hcnonp3oBarth anreOpanvyeckyr0o TEPMUHOJOTHIO UM  CHMBOJIHUKY,



22

2.3

24

2.5

2.6

2.7

31

3.2

3.3

34

35

3.6

4.1

IIPUMEHSATH €€ B IIPOLIECCE OCBOEHUS YUeOHOr0 Marepuasia

Haxonute 3HaueHuss OyKBEHHBIX BBIPDOKEHUH TIpU  33JaHHBIX

SHAQUYCHUAX MECPEMECHHBIX

BremmonHsSTE Hp606p330BaHI/I5[ OCJIOr0 BBIPAXKCHUA B MHOTOYWICH

IMPUBCACHUCM HOHO6HBIX cJ1ara€MbIX, paCKpbITUEM CKOOOK

BBINOAHATE YMHOKEHHE OJHOYJIEHA HA MHOTOYJIEH U MHOTOYIEHA Ha
MHOTOWIEH, NPUMEHSTh (OpPMYIbl KBajapara CyMMBbl U KBajJpara
pasHOCTH

OcyIecTBIsATh Pa3lokKEHHUE MHOTOWIEHOB Ha MHOXHUTEIU C
MTOMOIIbIO BBIHECEHMSI 32 CKOOKHM OOIIEro MHOXHUTENIS, TPYINITUPOBKU
CllaraeéMbIX, IpUMeHEeHUs (OPMYIl COKPAIIEHHOTO YMHOKEHHUS
[TpumensTh TpeoOpa3oBaHNs MHOTOUIEHOB JJISl PEILIEHUS Pa3IM4HbIX
3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEATBHON MPAKTUKU
Hcnons30BaTk CBOMCTBA CTENEHEW C HATYypaJIbHBIMHU I1OKA3aTEISIMU
JUTs TIpeoOpa30BaHUsl BRIPAKEHUN

YpaBHEHHS U HEPABEHCTBA

Pemare nmHEVHBIE ypaBHEHMS C OJHOW NEPEMEHHOM, NPUMEHSA
IIpaBUJIA MEPEXOJIa OT UCXOJHOTO YPAaBHEHUS K PAaBHOCWIBHOMY €MY.
[IpoBepsATh, ABIAETCS I YACIO KOPHEM YPAaBHEHUS

[IpumensaTs rpaduyeckue MeETOAbl NpPU PEIIEHUU JIMHEWHBIX
YPaBHEHUH U UX CUCTEM

[lonGupare mnpuMepsl Hap YUCed, SBJISIOMIMXCS — pelIeHUuEeM
JIMHEWHOTO YPaBHEHUS C IByMs IEPEMEHHBIMU

CTpouth B KOOPIAMHATHON TUIOCKOCTH IpapUK JMHEHHOTO ypaBHEHUS
C JABYMsI TIEPEMEHHBIMH; TOJB3YACh IpapUKOM, MPUBOIUTH MPUMEPHI
peuieHust ypaBHEHUS

Pemate cucteMbl ABYX TMHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU,
B TOM 4HCJI€ TpadudecKu

CocraBisaTh U peniarh JMHEWHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH M0 YCIOBHIO 33]1a4l, NHTEPIPETUPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 33aJa49M NOJIyYEHHBIN PE3ybTar

Koopaunare! u rpaduku. OyHkiun

N300paxkaTh Ha KOOPAWHATHOM MPSMON TOYKH, COOTBETCTBYIOILIHE
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4.3

4.4

4.5

4.6

8 KJIACC

Kon
MPoBepPsIeMOro
pe3yiabrara

1

11

1.2

13

21

3aaHHBIM KOOpAWHAaTaM, JydH, OTPE3KH, HWHTCPBAJIbI, 3allMCbIBATH

YHCJIOBBIC IPOMEKYTKHU HA aJ'IF66paI/I'-IGCKOM SI3BIKE

OrmeuaTe B KOOp)]I/IHaTHOI\/’I INIOCKOCTH TOYKH IIO 3aJaHHBIM

KOOpAUHATaM

Crpouts rpaduku muaeHHBIX QyHKINNA. CTpouTh rpaduk GyHKIUN Y
= x|

OnuceIBaTh € TTOMOIIBI0 (PYHKIIUNA M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH. CKOPOCTh, BpPEMs, PACCTOSHHE, IIEHY, KOJUYECTBO,

CTOMMOCTb, TPOU3BOIUTENBHOCTD, BpeMsl, 00bEM paboThI
Haxonuth 3HaueHne (GyHKUINU [0 3HAUYEHUIO €€ apryMeHTa

[lonumars rpaduyeckuit cnoco® TMpeNCTaBICHHUS M aHAIU3a
uH(pOpMaLMK, H3BIEKATh WU MHTEPHPETUPOBATH HHGMOPMALUIO U3

rpaduKoB peabHbIX MIPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa30BaHuUs

Yucna v BEIYUCTIEHUS

Hcnons30Bare  HadaldbHBIE  IPEACTABICHMS O  MHOYKECTBE
JNENCTBUTEIBHBIX YUCEN JJI CPAaBHEHHUSI, OKPYIJICHHSI U BBIYMCIICHMI,
n300paXkaTh JAEUCTBUTENbHBIE YHCIIAa TOYKAMU Ha KOOPAMHATHOM
PSAMOU

[IpumensTs mnoHATHE apU(PMETHYECKOTO KBaJpaTHOTO  KOPHS,
HaXOJUTh KBaJpaTHble€ KOPHH, HCIOJb3YyS IpH HEOOXOIUMOCTH
KaJIbKYJISTOP, BBITIOJIHSATH npeoOpa3oBaHUs BBIPAKCHUI,

coJiep KalllMX KBaJipaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN

Hcnonp3oBaTh 3amucyd  OOJBIIMX M MajbIX YHCEI C IIOMOIIBIO

JCCATHUYHBIX Apo0Oei u cTeneHei uucia 10
Anrebpandeckue BbIpaXeHUS

HpI/IMeHHTB IIOHATHUE CTCIICHU C ILCJIBIM IIOKAa3aTCJIEM, BBIIIOJIHATH

npeoOpa3oBaHUsl BBIPAXKCHHM, COJEPXKAIMMX CTENEHH C IEJIBIM



22

2.3

24

31

3.2

3.3

34

4.1

4.2

IIOKa3aTcIEM

BrIMoHATE  TOXKIECTBEHHBIE  MPEOOpa3OBaHUSI  PAMOHAIBHBIX
BBIPAKCHUI HAa OCHOBE MpaBWI JACHUCTBHI HAJl MHOTOYIECHAMH U

anreOpandyecKuMH IpoOsMu
PacknanpiBaTh KBapaTHBIM TPEXWIEH HA MHOKHUTEIIN

[IpumensTh NMpeoOpa3oBaHusl BBIPAXKEHUM ISl PEIIEHUs Pa3IMYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEATBHON MPAKTUKU
VYpaBHEHHS U HEPABEHCTBA

Pemare 1nMHeEVHBIE, KBaJpaTHbIE YPAaBHEHHS W palUOHaJIbHbIE
YPaBHEHUS, CBOASIIMECS K HUM, CHCTEMBI JABYX YPABHEHHUW C IABYMS

MNEPEMECHHBIMU

[IpoBoauTe mNpoOCTEHUIINE MCCIEIOBAHUSA YPaBHEHHM U CHCTEM
ypaBHEHUH, B TOM 4UHCIE C TNPUMEHEHHEM TIpaduyecKux
npescTaBiacHuil (ycTaHaBIMBATh, UMEET JIM YPaBHEHHE WM CHCTEMa

YpaBHCHUU PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIpoYee)

[lepexomuTe OT crmoBecHOW  (OPMYTMPOBKM  3amaud K €€
anreOpanveckoil MOJENN ¢ MOMOIIBIO COCTaBICHUSI YPaBHEHUS WIIU
CHUCTEMBI ypaBHeHHfI, HHTCPIPECTUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJ]auyl ITOJIyYE€HHBIN Pe3yibTar

[IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHMS,
OLICHKH, pelIaTh JIUHEHHbIE HEPABEHCTBA C OJJHOM IEPEMEHHOM M UX
CUCTEMBI, JaBaTh I'padUyeCcKy0 WUTIOCTPAI[MI0 MHOKECTBA PELICHUI

HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB
OyHKIUA
[lonumare W wWCHONB30BaTh (DYHKIIMOHATIBHBIE TOHATHUS M S3BIK

(TepMHHBI, CHMBOJIMYECKHE OOO3HAYCHUS), OIPEACIATh 3HAUYCHHE

(GYHKUIMH 1O 3HAYEHHUIO apryMeHTa, ONpPENeNATh CBOMCTBA (PYHKIIMH
o e€ rpadukxy

Crpouts rpaduku 371eMeHTapHbIX GYHKINUNA BUJA!



9 KJIACC

Kon
MPoBepPsIeMOro
pe3yiabrara

1

11

1.2

13

14

21

22

2.3

24

k/x

, Y =X3, ¥ = X8, ¥ = x|, onmuchIiBaTh CBONCTBA YUCIOBON (QYHKIUH TIO €€

rpaduky

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUs

Yucna ¥ BEIYUCITEHUS

CpaBHHBaTB U yIHoOpAdOYHMBaTh PALUMOHAIIBHBIC W HPPALMOHAJIBHBIC

qucia

BoimonuaTe apupmMernyeckue ASUCTBUS C palliOHAIBHBIMU YUCIIaMHU,
COYETas YCTHBIE U NUCHbMEHHBIEC NPUEMBI, BBIITOIHATH BBIYMCIICHHUS C
MpPALMOHAIBHBIMY YHCIAMHA

Haxogutes 3HaueHHs CTeNEHEH ¢ LENbIMU IOKAa3aTesIMU U KOpHEH,
BBIYMCIIATh 3HAYEHUS] YUCIOBBIX BBIPAXKCHUI

OkpyriAiTh  JOEHCTBUTENIbHBIE  YWCJA,  BBIOJHATH  MPUKUAKY
pe3yapTara BEIYMCICHHH, OLIEHKY YHCIIOBBIX BBIPAKEHUN

VYpaBHEHHS U HEPABEHCTBA

Pemare nuHEHHBIE W KBaJpaTHbIE YPABHEHUs, YpaBHEHUS,
CBOJAIIMECS K HUM, ITpOCTeNIIne ApOOHO-pallMOHAIbHBIE YPABHEHUS

Pemate cucremsl AByX JIMHEWHBIX YPABHEHHH C IByMsI IEPEMEHHBIMU
Y CHCTEMBI JIByX YPaBHEHHM, B KOTOPBIX OJTHO YPaBHEHHE HE SIBIISIETCS
JINHENHBIM

Pemate TekcTOBBIC 3amauM alreOpandecKUM CIOCOOOM C TIOMOIIBIO
COCTAaBJICHUs YpPAaBHEHHUS WJIM CHCTEMBI IBYX YPaBHEHHU C JBYMs
IIEPEMEHHBIMHA

[IpoBoauTe mNpoOCTEHUIINE WCCIENOBAHUS YPAaBHEHUM W CHUCTEM

ypaBHEHUH, B TOM 4HCI€ C TPUMEHEHHEM TpaduUecKux



2.5

2.6

2.7

31

3.2

3.3

34

4.1

4.2

Npe/CTaBICHUi (HampuMmep, yCTaHABIMBaTh, MMEET JIM YpaBHCHHUE

WM CHCTeMa YPAaBHCHUH PEIICHHS, €CIIH UMEET, TO CKOJIBKO)

Pemats JIMHEHHBIC HCPaBCHCTBA, KBaJgpaTHBIC HCPaBCHCTBA,
n300paxkaTh pPeIIeHHEe HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3aITUCHIBATh

pEeIICHUE C TIOMOIBIO CUMBOJIOB

Pemate cucreMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJIpaTHOE HEPABEHCTBO, H300paXkaTh peIleHHe
CUCTEMbl HEPABEHCTB Ha YMCJIOBOU MPSMOM, 3alUCHIBaTh PEIICHUE C
MTOMOILBIO CUMBOJIOB

Hcnonb30BaTh HEpaBEeHCTBA MPU PELICHUH PA3INYHBIX 3334
OyHKIUA

PacnoznaBate  ¢yHkuMM ~ M3y4eHHbIX ~ BUAOB.  [loka3bIiBaTh
CXEeMAaTUYEeCKH  paclojOKeHHEe Ha  KOOPAMHATHOM  IUIOCKOCTH
rpapukoB ¢dyukiuii Buma: Y=KX, y=kx+b, y=k/x, y=ax?t+bx+c, B
3aBUCHUMOCTH OT 3HAueHU KO3(UIIMEHTOB, OIMUCHIBaTh CBOWMCTBA
byHKITUH

[loka3piBaTh CXEMaTMYECKHM PACHOJIOKEHUE HAa KOOPIMHATHOM
IOCKOCTH TpadukoB QyHKnui Buma Y = VX, Y = [x| u omuceiBath
CBOMCTBa QPyHKIIMI

Crpouth u u300paxkaTb CXeMaTHYECKH TIpaUKH KBaJpaTHUYHBIX
(GyHKUMHA, ONMHUCHIBATH CBOMCTBA KBAJpaTHUHbIX (QYHKUUH MO HX
rpaduxam

Pacnio3HaBath KBagpaTuuHyr0 (YHKIHIO TO Qopmyne, MPUBOJIUTH
MpUMEpPbl KBaJpaTU4YHBIX (YHKUMH U3 peasbHOM KU3HHU, (PU3UKH,
reoMeTpuun

Apudmernueckasi U TeOMETpUUYECKasi IPOrpeccuu

Pacnio3HaBath apuMEeTHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUH MPU

Pa3HBIX CIIOC00AaX 3aaHus
BrIMoOHATE BBIYUCICHUS C HCIOJb30BaHWEM (opMyn N-TO dieHa

apu(MeTHuyecKol MU TeOMETPUUYECKON MPOTrpeccuit, CyMMBbI MEPBHIX N

YJICHOB



4.3

4.4

N300paxkaTh 4iieHbl MOCAEI0BaTEIbHOCTH TOUKAMU Ha KOOPAMHATHOMN
IUIOCKOCTH

Pemarp 3amauu, cBsI3aHHBIE C YUCIOBBIMU MOCIIEAOBATEIBHOCTAMH, B
TOM 4YHCJIE 3aJauydl W3 peanbHOH JKU3HH (C HCHOJIb30BaHHEM

KaJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTHT)
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7 KJIACC

Kon

11

1.2

13

14

15

1.6

21

22

2.3

24

2.5

2.6

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Yucna v BEIYUCITEHUS

Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIE, MEPEXO] OT OJHON (OpPMBI 3arucu
npobeit k nmpyrou. IloHsTHE panMOHAIBFHOTO YHCIA, 3alUCh, CPABHCHHE,

YIIOPAAOYHMBAHUEC pallMOHAJIbHBIX YU CEIT

Apudmernueckue IeHCTBUS C pallMOHAIBHBIMU YKciaMu. Pemenue 3anay u3

peanbHON MPaKTUKU Ha YacTH, Ha IpoOH

CreneHb C HaTypaJbHBIM I[IOKa3aTelieM: OTpeeiicHue, mpeodpa3oBaHue

BBIPAKEHUI Ha OCHOBE OIPEENICHNUS, 3aMUCh OOIBIINX YUCET

[IpornieHTHI, 3amucCh MPOIEHTOB B BHUJAE APOOHW W IpoOU B BUAC MPOICHTOB.
Tpu OCHOBHBIE 3aJayu HaA MPOLEHTHI, pPEIIEHUWE 3aJad W3 pealbHOU

MIPAKTUKHU

HpI/IMeHeHI/IG IMPU3HAKOB  ACIUMOCTH, PA3JIOKCHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YHCEII

PeanbHple  3aBHCHMOCTH, B TOM 4YHCJIE€ TpsMmas ©  oOparHas

MPOMOPIIMOHATILHOCTH
Anrebpandeckue BbIpaXeHUs

IIepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTuMBbIe

SHAUYCHUA NICPEMECHHBIX

[IpencraBneHre 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUAEC (HOPMYIIHIL.

Breruucnenus mo hopmynam

[IpeobpazoBanne  OyKBEHHBIX  BBIPAKCHHH, TOXKIECTBEHHO  pPaBHBIC

BBIpaKCHUS
CpoiicTBa CTENEHU C HAaTypalbHBIM [TOKA3aTEIEM

O)IHO'—IJ'IGHBI 1 MHOTOWIeHBI. CTereHb MHOTOWIEHA. CJ'IO)KGHI/IG, BBIUYUTAHUC,

YMHOXCHHUEC MHOTOYJICHOB

@opMyIBl COKPAIIEHHOTO YMHOKEHUS: KBapaT CyMMbI U KBAJpaT Pa3HOCTH.



31

3.2

3.3

34

35

4.1

4.2

4.3

4.4

4.5
4.6

4.7

8 KJIACC

Kon
1

11

1.2

dopmyrna pazHOCTH KBaAPaTOB. Pa3zioxeHne MHOTOYWICHOB HA MHOXKHUTEITH
YpaBHeHUst

VYpaBHeHHE, KOpEHb YpaBHEHHUs, IMpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCWIBHOCTbh YPaBHEHMI

JluHeliHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOTO

YPaBHEHUS, PELICHNE JINHEWUHBIX YPABHEHUN

CocraBieHue ypaBHEHUH MO YCIOBHIO 33/1aud. PellieHne TeKCTOBBIX 3a7a4 C

ITOMOUIBIO YPAaBHEHUHN
JluneitHoe ypaBHEHUE C AByMs NIEPEMEHHBIMU U €ro rpaduk

Cucrema IByX JIMHEWHBIX YpaBHEHUH C JAByMs NepeMeHHbIMH. PerieHue
CUCTEM ypaBHEHHI criocoOOM mojcTaHOBKU. [IpuMepsl pelieHns TEKCTOBBIX

3a/1a4 ¢ MIOMOIIBIO CUCTEM YPaBHEHUU

Koopaunare! u rpaduku. @yHKiuu

KoopauHara Touku Ha npsiMoi

Uucnosele MpoMeXyTKH. PaccTosiHue Mex 1y AByMs TOUKaMU KOOPIMHATHOM
PSAMOU

[MpssmoyronpHas cucrema koopamHat, ocu OX m Oy. Abcicca U opauHAaTa
TOYKH Ha KOOPAWHATHOM IJIOCKOCTH

[Tpumeps! rpadukos, 3agaHHbIX (opMyrtamu. UteHue rpadukoB peaybHbIX

3aBUCUMOCTEH

[Tonstue pynkuuu. I'paduk Gynkuun. CoiicTBa QyHKIMI

Jluneitnas ¢pynkuus, e€ rpaduk. 'paduk pynkuuu y = [x|

I'padmyeckoe penieHMe JTUHEHHBIX YpPaBHEHMM W CHUCTEM JIMHEWHBIX

YpaBHEHU U

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Yucna v BEIYUCTEHUS

KBagparueiii kopeHb u3 uucia. [loHstue 00 uppalOHAIBLHOM YHCIIE.

JlecsTuuHble TPUOIHMKEHHS] UPPALlMOHATIBHBIX YHUCET

CpoiicTBa apu(PMETUYECKUX KBAJIPATHBIX KOPHEW M MX MPUMEHEHHE K



13

21

22
2.3
24

31

3.2
3.3

34

35
3.6
3.7
3.8
39
3.10

4.1

4.2
4.3

4.4

4.5
4.6

npeoOpa3oBaHUIO YUCTIOBBIX BBIPAKECHU I u BBIUHCIICHUSIM.

JlelicTBUTENIbHBIE YUCIA
Crerens ¢ menpIM TIOKa3aresneM U e€ cBoiicTBa. CTaHmapTHast 3alUCh YHCIIA
Anrebpandeckue BbIpaXeHUS

KBagparHblil  TpEXWIEH, pa3IoKEHUE KBAJPAaTHOTO TPEXWIEHA HaA

MHOKHUTEITH

Anrebpanueckas 1po6s. OCHOBHOE CBOMCTBO ajredpandeckoit Apoou
CrnoxeHre, BRIUUTAaHUE, YMHOXKECHHE, JIEJICHUE anre0pandecKux apooei
ParmonanbHbIe BRIpOKEHHS M UX TTPe0Opa3oBaHme

YpaBHEHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaIpaTHOTO YpaBHEHHS.

Teopema Buera
Penienue ypaBHeHHU, CBOIAIIUXCS K JIMHEHHBIM M KBaAPATHBIM
[Ipocreiimue qpoOHO-paIMOHAIBHBIC YPABHEHUS

I'padpuueckass uHTEpIIpETaLMs YpaBHEHUN C JIByMSI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUU C IByMs IepeMeHHbIMU. [IprMepsl pemenns cucrem

HEJIMHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenne TekcTOBBIX 3a7a4 aNreOpandeckKuM CIocoooM

UucnoBele HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 01HOM IEpeMEHHOMN

PaBHOCHIIBHOCTH HEPABEHCTB

JInHeliHbIE HEpaBEHCTBA C OJHON EPEMEHHOMN

Cucrembl TUHEHHBIX HEPABEHCTB € OJIHOM MepeMeHHOI

OyHKIHHA

[Tonsarne ¢yakuuu. OOIaCTH OMpPENENCHUS W MHOXECTBO 3HAUYCHUU
¢ynkunu. CriocoObl 3aganus GyHKIUN

I'padux pynkuu. Urenue cBoicTB GyHKIMU 1O €€ rpaduKy
[Tpumeps! rpaduKoB QYyHKIMI, OTPaKAIOIIUX pealbHbIE MPOLIECCH

OYHKIMY, ONMHUCHIBAIOIIME TMPSAMYI0O M OOpaTHyl0 MPOMOPIHOHAILHBIC

3aBUCHUMOCTH, UX rpapuKu
OyHKIUU Y =X2, Y = X3
Oyukmun Y = VX, Y = |x|
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Kon
1

11

1.2

13

14

21
22
2.3

24

2.5
2.6
2.7
2.8

29

210
211
212

I'paduyeckoe pemeHrne ypaBHEHHI U CUCTEM YPAaBHEHHI

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Yucna v BEIYUCTEHUS

PaIH/IOHaJ]BHI)IG quciia, HWppalMOHAIBHBIC 4YHCJIlda, KOHCYHBIC U OeCKOHECUHBIC

JIECSITUYHBIE JTPOOU

MHOXECTBO  JOEHCTBUTEILHBEIX  YHCEJ, JEWCTBUTENILHBIE 4YHCJIa  Kak
OCCKOHEUYHBIC JIeCATHYHBIC apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOMXECTBOM JEHCTBUTEIBHBIX YHCET M KOOPAWHATHOM MPSIMOM.

CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
Apudmernueckue JeMCTBUS C IEHCTBUTENBHBIMU YHCIAMU

W3mepenus, npubnuxenusi, olieHKU. Pazmepbl 00bEKTOB OKpYXKalOIIero MUpa,
JUINTENBHOCTh MPOLIECCOB B OKpyxkatouieM mupe. [IpubmmkéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOmkenus. Okpyrmienue uucen. [Ipuknaka u oreHka

pe3y/IbTaTOB BBIYUCICHUMN

YpaBHEHHS U HEPABEHCTBA

VYpaBHEHHUSI C OTHON IEPEMEHHOMN

JInneliHOe ypaBHeHue. Pemienne ypaBHEHMH, CBOASIIMXCS K IMHEWHBIM
KBanparHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOIANINXCSA K KBaIPaTHBIM

bukBanparnoe ypaBHeHue. IIpuMmepsl pelleHHs ypaBHEHHMM TpeTbed H

YETBEPTON CTENEHEN PA3JIOKEHUEM HA MHOKUTEIN

Pemennie 1poGHO-paliMOHANBHBIX YpaBHEHUI

Cucrembl ypaBHEHUI

VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU U €r0 rpaduk

Pemenne cucreM ByX JIMHEWMHBIX YPAaBHEHHUU C IByMsI IEPEMEHHBIMU

Pemienue cucrem AByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a JAPyroe —

BTOPOM CTENEHU
I'padpuueckas uHTEpIIPETAITNS CHCTEMBI YPAaBHEHHH C IBYMS TIEPEMEHHBIMHU
Pemmenne TekcTOBBIX 3a7a4 areOpanyecKuM CIocoooM

UucnoBele HEPABEHCTBA U UX CBOMCTBA
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3.2
3.3
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4.1

4.2

4.3

4.4

4.5

Pemenne nuHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOU
Pemenne cucreM TMHEWHBIX HEPABEHCTB C OAHOW MEPEMEHHOMN
KBanpaTtHble HEpaBeHCTBA

I'padmyeckass uHTEpIIpeTallisi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIByMS

MePEMEHHBIMU

OyHKIUA

Ksagpatnunas ¢ynknusa, e€ rpaduk um cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI 1apaldoJibl, 0Cb CHMMETPUU NapaboJIbl

I'paduxu ¢pynkuumit y=kx, y=kx+b u ux coiicta

I'paduxu ¢pynkuumii y=Kk/X, y = X3 u ux cBoicraa

I'papuxu pyHKIUE , 1 UX CBOIICTBA

UYucnoBble MOCIE10BaTeIbHOCTH

Omnpenenenue 1 crnocoObl 3aJaHus YUCIOBBIX MOCIEA0BATENbHOCTEN. 3aqaHne
MOCJIEI0BATENbHOCTH PEKYPPEHTHOM popMyoit 1 popMynoi N-ro uieHa
Apudmernueckass mporpeccuss. Dopmynel N-ro uigeHa apupMeTHUECKOI
MPOTPECCUH, CyMMBI TIEPBBHIX N UIEHOB

I'eomerpuueckas mnporpeccuss. @DopMyiasl N-ro  4jaeHa TIE€OMETPUYECKOU
MIPOTPECCUH, CyMMBI IIEPBBHIX N UIEHOB

N300paxkeHne uiaeHOB apu(METHYECKOM U TEOMETPUUYECKOW MpOorpeccHil
TOYKaMH Ha KOOPAMHATHOW TUIOCKOCTH. JIMHEHHBIA M 3KCIIOHEHUIUAIbHBIN
pocT

Crno>xHble IPOIIEHTHI



MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJjbTaraM
OCBOEHHS OCHOBHOI 00pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOTO
o0mero oopa3oBanusi Ha ocHoBe ®I'OC

YMeHHne OomnepupoBaTh MNOHATUSMH. MHOXECTBO, IOJIMHOXKECTBO,
Olepalvy HaJ MHOXECTBAMH; YMEHUE OIEPHUPOBATh MOHATUSAMH:
rpad, cBs3HBIN rpad, IepeBo, LUK, NPUMEHATh UX MPU PELICHUU
3aJa4; yMEHHEe UCIO0Ib30BaTh Ipa)MuecKoe MPEACTABICHUE MHOXKECTB
JUIsl ONIMCAHMS PEATbHBIX MPOLIECCOB U SIBJICHUM, PU PELICHUH 3a]a4

U3 JIpyTuX y4eOHBIX MTPEIMETOB

YMeHne onepupoBaTh NOHATUAMM. ONPEICICHUE, AKCHOMa, TEOPEMA,
JOKa3aTeabCTBO; YMEHHME PpACIIO3HABAaTh WCTUHHBIE W  JIOKHBIE
BBICKA3bIBaHUs, INPUBOJIUTH NPHUMEPHI U KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPHULAHUA BBICKa3bIBaHUH

YMeHne omnepupoBaTh MOHATHSMU. HATYpaTbHOE YUCIIO, MPOCTOE U
COCTAaBHOE YHCJIO, JACIUMOCTh HATypPaJIbHBIX YHCEN, MPHU3HAKH
JEITMMOCTH, II€JI0€ YHUCIIO0, MOIYIb YHCJIa, OOBIKHOBEHHAs ApOObh U
JecATUYHAsE IpoOb, CTAaHIAPTHBIA BHUJ YHCIIA, PAlMOHAIILHOE YHCIIO,
UppalMOHAIIBHOE YHCIIO, apu(MeTHYecKuil KBaIpaTHBIM KOpPEHb;
YMEHHE  BBIMIOJHATH JIEHCTBHS C 4YHCJIIAaMH, CpaBHHBATh W
YIOPSAIOYMBATh YWCJA, TMPEACTABIATh YHCIa Ha KOOPAMHATHOU
MPSIMOM, OKPYIVIATh YHWCIA, YMEHHE [elaTh MPUKUIKY W OICHKY

pe3ynbrara BBIYMCICHUN

YMeHue onepupoBaTh MOHATHUSIMHU: CTENEHBb C LIEJIBIM MOKa3aTeleM,
apuMETUYECKHI KBaJpaTHBIH KOPEHb, MHOTOWICH, airedpandeckas
Ipo0b, TOXAECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOW CTEHEHU
OOJpIIIE EOMHUIBI, YMEHHE BBITIONHATH pacu€Thl 1Mo Qopmynam,
npeoOpa3oBaHUsl IENbIX, JIPOOHO-PAIMOHATBHBIX BBIPAKCHUN U
BBIPAKEHHUI C KOPHSIMH, Pa30KEeHUE MHOTOYJIEHA HA MHOXHUTEIH, B
TOM 4YHCJE C HCIOJB30BaHUEM (OpMYIT pa3HOCTH KBAJpaTOB W

KBagpara CYMMBI U pa3HOCTH



YMeHHe onepupoBaTh MOHATUSMM. YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM IIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHE pellaTh JIMHEWHbIC M KBAJpPaTHbIE YpPaBHEHUS,
IpOOHO-PAIMOHAIIBHBIC YPAaBHEHUS C OJHOW MEPEMEHHOMW, CHCTEMBI
JIByX JIMHEWHBIX YpaBHEHUM, JIMHEHHbBIC HEPABEHCTBA U X CHCTEMBI,
KBaJpaTHble M JPOOHO-palliOHAJIbHBIE HEPaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHCJIE IIPY PEUICHUN 3a4a4 U3 APYrUX MNPEIMETOB
W TPAKTUYECKUX 3a/a4; YMEHHE HCIIOIb30BaTh KOOPAMHATHYIO
NpSIMYI0O U KOOPJIMHATHYIO TUIOCKOCTB JUISl M300pakKeHUs pelleHui

YpaBHEHHH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUAMU: QYHKIUSA, rpapuK QyHKINH, HYIU
GbyHKUMH, MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusi, yObIBaHHS, HauOOJbIIee M HaUMEHbIIEEe 3HAUCHUS
GbyHKUNY; yYMEHHE OTepupoBaTh MOHATUSAMU: npsiMast
MPONOPIMOHANIBHOCTE, JIMHEWHas (PyHKIMS, KBajpaTuyHas QyHKIu,
oOpaTHasi TPOMOPIIMOHATBLHOCTh, TMapadoiyia, rumnepoosia; yMEHHE
CTpouTh rpaduku  QyHKIUH, HCNONB30BaTh TIpaQuKU IS
OTpeETCHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, JUIsl peLIeHUS
3a/a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW >KU3HH; YMEHUE

BbIpaXkaTh GOpMYIIaMU 3aBUCUMOCTH MEXy BEIMUMHAMU

VYMenme ONCpUpOBaAThH MOHATUAMMU. II0CJIECA0OBATCIIBHOCTD,
apudmernyeckas U TEOMETpUYECKass  IMPOTPECCUH;  yMEHHUE
MCIOJIb30BaTh CBOMCTBA MOCIIEA0BAaTENIbHOCTEN, (HOPMYNBI CyMMBbl U
oOmiero wieHa NMpu pelIeHUM 3ajad, B TOM YHCIE 3a7a4 U3 APYrux

y4eOHBIX MTPEIMETOB U PEATbHON KU3HU

VYMeHue periarh 3aa4d Pa3HbIX THUIOB (B TOM YKCJIEC Ha MPOIICHTHI,
JOJAM W 4YacTH, JABM)KEHUE, paboTy, IIeHy TOBapoOB M CTOMMOCTh
MOKYIOK M YCIIYT, HAJIOTH, 33/1a4d U3 001acTH YIpaBieHUS JTUYHBIMU
U CeMCUHBIMU (MHAHCAMHU); YMEHHE COCTaBJIATh BBIPAKCHUS,
YpaBHEHHS, HEPABEHCTBA W CHCTEMBI IO YCJIOBHIO 3aJayH,
UCCIIEI0BATh MOJYYEHHOE PELIEHUE U OLIEHUBATh MPaBIONOJ00HOCTh

IMOJIYYCHHBIX PE3YyJIIbTAaTOB

YMeHue onepupoBaTh HOHATHIAMU. (UTypa, TOUKA, OTPE3OK, MpsMasd,

Jyd, JJoOMaHa, yroi, MHOTOYTOJIbHUK, TPEYrOJIbHHUK,
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11

12

13

paBHOOEAPEHHBIH U PaBHOCTOPOHHUU TPEYTOJIbHUKH,
MPSIMOYTOJIBHBIM TPEYrOJIbHUK, MeauaHa, OHCCeKTpHca U BbICOTA
TPEYrOJIbHUKA,  YETBHIPEXYrOJIbHUK,  MapajuiesiorpamM,  pomo,
NpSMOYIOJIBHUK,  KBaApaT,  Tpamenus;  OKPYXHOCTb,  KpYT,
KacaTelibHas; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHE
pemiath 3agadd, B TOM 4YHUCJIE€ W3 TOBCEJHEBHOW JKU3HM, Ha
HAax0XJECHHE N€OMETPUYECKUX BEJIIMYMH C NPUMEHEHUEM H3YyYEHHBIX

CBOMCTB ¢uryp u (akron

YMeHHe OmepupoBaTh MOHATHSIMH. PAaBEHCTBO (HTYp, pPaBEHCTBO
TPEYrOJIbHUKOB, MAPAJUIETHPHOCTh U TEPIEHIUKYISIPHOCT TPSMBIX,
YroJd MEXIy NpPSIMBIMH, TEPICHIUKY/Sp, HAKIOHHAs, TPOCKIIHS,
nonobue  ¢uryp, MOAOOHBIE  TPEYrOJIbHUKH, CUMMETPHUS
OTHOCHTEIBHO TOYKH M TIPSMOI; YMEHHE pacrio3HaBaTh PaBEHCTBO,
CUMMETPHIO u nonobue ¢uryp, MapajuIeIbHOCTh u

MEPIEHIUKYISIPHOCTD IPSIMBIX B OKPYXKAIOIIEM MHUPE

YMeHue omnepupoBaTh IOHATHSAMH. JUIMHA, PACCTOSHHUE, Yrodl
(BenmMuMHA yIa, CHHYC M KOCHHYC YIIa TPEYTrOJbHUKA), MJIOIIA[Ih;
YMEHHE OIIEHUBATh pa3Mepbl MPEAMETOB U 0ObEKTOB B OKpYKAIOIIEM
MHUpE; yMEHHE NPUMEHATb GOpMYNbl MEpUMETpa U IUIOIIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY)KHOCTHU M IUIOIIATU Kpyra, oobema
MIPSIMOYTOJIBHOTO TNapAJIIENIENUIENa; YMEHUE IMPUMEHITh NMPU3HAKU
paBEHCTBA TPEYIOJIBHUKOB, TEOPEMY O CyMME YINIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpPUTOHOMETPUYECKHUE COOTHOIIECHUS JUIS

BBIUHCIICHUS JUIUH, PACCTOSIHUM, TIIIONIAAEH

YMmenue wu3o0paxarb IIockue GUIypbl M HUX KOMOWHALUH,
MPOCTPAaHCTBEHHbIE (UTYpPHl OT pPYKH, C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAHUTIO

VYmenune ONCpUpOBaATh MMOHATHUSIMU. MMpsAMOYTOJIbHAA cucreMma
KOOpAWHAT, KOOpAHNHAThI TOYKH, BCKTOD, CymMa BCKTOPOB,
MMpOU3BEACHUC BCKTOpa Ha YHCIO, CKaJlApHOC [POU3IBCACHUC
BCKTOPOB; YMCHHE HCIOJIB30BAaTh BEKTOPbI M KOOPAWHATHI U
MNpEaACTAaBICHHA JAaHHBIX W PCIICHUA 3ada4, B TOM YHUCIIC U3 JPYTUX

y4eOHBIX MTPEIMETOB U PEATbHON KU3HU
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YMeHue omnepupoBaTh TMOHSATHSIMH. CTOJIOMKOBBIE M KpPYrOBbIE
auarpamMmbl,  TaONWIbI, cpeaHee apudmeTnyeckoe, MeAMaHa,
HauOoJblllee ¥ HaUMEHbIIEe 3HAYEHHs, pa3Max YMCIOBOro Habopa;
YMEHHE W3BJEKaTb, HWHTEPIPETUPOBATH U  MpeoOpa3oBbIBATH
nH(pOpMaLIMIO, TPEACTAaBICHHYI0 B TabiaMIaXx M Ha Jauarpammax,
OTpaXkarollyl0 CBOMCTBAa U XapaKTEPUCTUKH PEAIbHBIX MPOLIECCOB U
SBJICHUN; yMEHUE pacro3HaBaTb HW3MEHYHMBBIE BEJIMYMHBI B
OKpYXKaloIleM MHUpe

VYMeHHe onepupoBaTh MOHATHUAMU. CIyYalHBIH ONBIT (CIydaiiHbIN
IKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (dIEMEHTApHBIA HCXOJ)
CIIy9aifHOTO OTIbITa, CIy4dailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOATHOCTU CIIydallHBIX COOBITHI B ONBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJlayd METOJIOM OpPraHM30BaHHOrO Mepedopa M C MCHOJIb30BaHUEM
MpaBWJIa YMHOKEHUS; YMEHHE OLEHUBATb BEPOSITHOCTH pPEaIbHbIX
COOBITHI W SBJIEHHUM, TOHUMATh POJIb MPAKTHUUYECKU JOCTOBEPHBIX U
MaJOBEpPOSTHBIX COOBITMM B OKpYXKAalOLUIEeM MHUpPE U B KHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCEII U €TO POJIBIO B MaCCOBBIX ABJICHHUAX

YMeHue BbIOMpaTh MOAXOASIIUNA M3YydEHHBIH METOA JUIsl pelieHus
3a/1a4¥, MPUBOJIUTH NPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U )KU3HU, PACIIO3HABATh NPOSBICHUE 3aKOHOB MaTEMaTUKH B
HCKYCCTBE, OIMCBHIBATH OTJEIbHBIE BBIJAIOIINECS PE3YIbTATHI,
IIOJIy4CHHBIE B XOJ€ PAa3BUTHS MAaTeMAaTHKU KaK HAayKH, IPUBOIUTH
MpUMEPBl  MAaTEMaTU4YECKUX OTKPBITHA M HUX  aBTOPOB B

OTEYECTBEHHOM M BCEMUPHOU UCTOPUU



HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Uucna v BEIYUCICHUSA

11 Harypanbnsle n neneie yncna. [Ipu3Haku AeIMMOCTH LENBIX YACEI

1o OOBIKHOBEHHbIE W JECATHYHbIE  ApoOU,  MPOIEHTHI, OECKOHEYHBIE
' MEPUOANYECKUE APOOH

13 Panponanbuble uymcna. ApUQMETHYECKHE OIEpallud C PalMOHAIbHBIMU
. quclaMu

14 JleficTBuTeNnbHBIC YHCTA. ApUPMETHYECKHE OTEpaIuu C JICHCTBUTEIbHBIMU
. quclaMu

15 [Tpubnx€HHBIC BBIYUCIICHUS, TpaBWja OKPYIJICHHS, MPUKUAKA M OICHKA
. pe3ynbrara BIYMCICHUN
2 AnreOpanveckre BEIpaKEHUS

21 bykBeHHbIC BoIpaXKeHHUs (BBIPAKEHHS C IEPEMEHHBIMH)

95 Crenenb ¢ 1enbiM mnokaszareneM. CTeneHb € palUOHAIbHBIM I10Ka3aTelIeM.
. CBoiicTBa cTeneHN

2.3 MHorouIeHBI

24 AnrebGpandeckas ApoOb

25 ApubMeTnueckuii  KOPEHb HATypaJbHOU CTETIEHH. HeiictBust ¢
. aprupMETHIECKUMHU KOPHIMH HATypaJbHON CTEIICHU
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Llensle u ApoOHO-panMoOHanbHble ypaBHEHUS. CHUCTEMBI U COBOKYIMHOCTH
. YpaBHEHU U

32 Lensie u apoOHO-panMoHATbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPABEHCTB

3.3 Perienre TeKCTOBBIX 33139
4 UYucnoBble MOCIE10BaTeIbHOCTH

4.1 ITociemoBareIsHOCTH, CIIOCOOBI 3aMaHMS 10 CIIEA0BATEIBHOCTER
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7.1
7.2
7.3
74
7.5
7.6

8.1
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Apudmernueckass u reomeTrpuueckas mnporpeccur. Dopmyna CIOXKHBIX

MIPOLIEHTOB
OyHKIUHA

OyHkius, crnocoObl  3amanus GyHknuu. [paduk  Gyakmuu. Ob6macte
OTpeAeTeHUs] U MHOXeCTBO 3HaueHud pynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
3HAKOMIOCTOSIHCTBA. [IpOoMEXYyTKH MOHOTOHHOCTH (GYHKUMU. MakcuMyMmbl U
MUHUMYMBI (yHkuuu. HauOosnbliee m HauMeHbllee 3HaueHUE (QYHKIUU Ha
MIPOMEXKYTKE

KoopauHatel Ha npsIMOM ¥ TIIIOCKOCTH

KoopnuuarHas npsmas

JlexapTOBBI KOOPAMHATHI HA MIOCKOCTH

I'eomerpus

I'eomeTpuueckue GUrypsl 1 UX cBOMCTBA

TpeyroapHuK

MHOroyrojibHUK1

OKpY>KHOCTb U KpYT

N3mepeHne reoMeTpu4ecKux BETUYUH

BexTopsl Ha rutockocTH

BeposTHOCTh M cTaTuCTHKA

OnucarenpHasi CTaTUCTHKA

BepostHOCTB

Komb6unaropuka

MHoxecTBa

I'padsr



YYEBHO-METOINYECKOE OBECIHEYEHHME
OBPA30OBATEJIBHOI'O ITPOLNECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
1 YueOuuku «Anredpa». 7, 8, 9 kimaccel. ABTopsl: Makapsrues 10.H.,
Mungarokx H.I'., HemkoB K.1., CyBoposa C.b./ Ilox pex. Tenskosckoro C.A.

METOANYECKUE MATEPUAJIBI IJIS1 YUUTEJISA

1 Maremaruka. Anrebpa : 7—9-e¢ kiaccel : 0a30BBI ypOBEHB :
MeTouvecKoe mocobre Kk M34 nmpeameTHON TUHUHN y9eOHUKOB 1o anreope 0.
H. MakapsrueBa, H. I'. Munmiok, K. . HemkoBa u ap./ — 2e u3sg., crep. —
Mocxkaa : [Ipocsemenne, 2023

2. Junaktndeckue marepuaisl. 7, 8, 9 kmaccel. ABTopsl: 3BaBu4 JI.I.,
Kysuenora JI.B., CyBopoBa C.b. (7 kmacc); XKoxos B.U., Makaperues HO.H.,
Mungrok H.I'. (8 kimacc); Makaperues FO.H., Munmiok H.I'., Kpaitaesa JI.B. (9

KJ1acc)

3. Temaruueckue Tectol. 7, 8, 9 kmaccel. ABropsl: JymaumeH FO. I1.,
Kponrays B.JI.

4, Meroauueckue pekoMeHaanuu. /, 8 Kiaacchl. ABTOpHI. MUHIIOK

H.T'., lInsxkoBa U.C.

HMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChI
CETH

1 DJIeKTpOHHBIC  TMPWIOKEHUS K  ydeOHukam  (Ha  caiite
uszgarenscrBa). 7, 8 kmaccel. ABtopel: Makaperues FO.H., Mungiok H.I.,
Hemxor K.U., Cysoposa C.B./ ITox pen. TensikoBckoro C.A.
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