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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4yeHHUe APYruxX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B MOBCETHEBHON JKHU3HU.
PazButne y oOywaroummxcs Hay4YHbIX MPEJICTaBICHUA O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CIMOCO0e OTpaXKCHHsS MaTEeMaTHYeCKOH HAyKOW SIBICHUH U
MPOLIECCOB B MpPHUpOJE U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM LudpoBoM obmiectBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepkAeHHs. OCBOCHHE Kypca anreOpsl obecrieynBaet
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YaloluXcs: OHM MCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOyyaroluxcsi, IO3TOMY CaMOCTOSITENIbHOE pEIleHuEe 3ajad  SBJISeTCs  peanu3auuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeToAWYecKkue uHuH: «Yucna u
BBIUUCIICHUS», «AJNTeOpandecKknue BBIPAXKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIUIY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xo1e n3yueHus yueOHOTo Kypca
00y4aromuMcst IPUXOAUTCS JTIOTUYECKH pacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THM B IporpaMmy y4eOHOTO Kypca «Airedpay BKIIIOUYSHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs HU
CIOCOOCTBYIOIIME OBJAJACHUIO OOYYalOIIMMHCS OCHOB YHHMBEpPCAIbHOIO MaTeMaTHYeCKOTo
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTEeMaTHUKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYAIOMIMXCSI JIOTHYECKOTO MBIILUICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHA O YHCIE Ha ypPOBHE
OCHOBHOT'O 00I[ero 0O0pa3oBaHUsl CBSI3aHO C PAlMOHATIBHBIMH M UPPALMOHAIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUI O JEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Comepkanue JBYX aireOpamvecKkux JHHUH — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBaHMIO Yy  OOydaroluxcs
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NpPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 001Iero oopa3oBaHus
yueOHBII  MaTepuan TpPYNNHPYETCsl BOKPYr  palMOHAIbHBIX  BBIpaXeHHUl.  Ajrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaahbHOro mupa. B 3amaun oOyueHus anredpe BXOISAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKJICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHUe
00ydJaronuMucs 3HaHUK O QYHKIHMSIX KaK BaKHEUIIEH MaTEMaTHYSCKON MOJIETH JJIs OTHUCAHUs
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBIECHUI B mpupone u odmiectBe. M3yuenue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIIONb30BaTh pPa3InYHbIC



BBIpa3UTENIbHBIC CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KyJIbTYPHI.

CormacHo yueOHOMY IUlaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE pa3lieibl colepkaHus: «YHucia U BBIYUCICHUSY,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenne yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3

yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMBbI 3amucu Apolelt K
apyroi. IloHsATHE paMOHAIBHOTO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUA ¢ pallMOHAIBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpEJENIeHUE, IpeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpOOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YUCEI.

PeasibHbIe 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMasi U 00paTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBL.
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpaXCHUSI, IPaBUJIa MIPEoOPa30oBaHUsl CYMM M IIPOM3BENIEHUM, NIPaBUJIa PACKPBITUS CKOOOK U
HPUBECHUS IOJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHbBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrouieHa. Cilo)KeHHE, BBIYATAHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJapaT CyYMMBbl M KBaJpaT pPa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IpaBUia MpeoOpa3oBaHKs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO YpaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3ajqaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBbIO YPABHEHHH.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelleHne cucTeM ypaBHEHHMH crocoOOM MOACTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHM.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTostHue Mexny IByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpsmoyronbHas cuctema koopamHat, ocu OX m Oy. AOcmucca W opauHATa TOYKH Ha
KOoOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkumuu. I'papuk ¢ynkuun. CpoiicTBa (QyHKUIHH.
Jluneiinas ¢ynkuus, e€ rpapuk. ['papux ¢pynkuun y = |x|. ['paduueckoe pemieHne JTuHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUI.

8 KJIACC

Yuciia v BEIYMCICHUS

KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
NpUOIKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apu(pMETUYECKUX KBAAPATHBIX KOPHEH M UX
NpPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHHM M BbIYUCIEHUSAM. JlelicTBUTEIbHBIE
qHClIa.

CreneHb C 1eNbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKiCh YUCIa.

Auredpanyeckune BbIPaKeHHUs

KBaapatHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.



Anrebpanueckast 1poOb. OcHOBHOe CBOHCTBO anreOpanyeckoit apobu. CioxkeHue,
BbIUUTAHUE, YMHOKEHHE, JIeJeHne aireopanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCA K JIMHEWHBIM H KBajapaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHbIMU. [IpuMepbl pemeHus CucTeM HENMHEMHBIX YPaBHEHHU C
JBYMsl IEPEMEHHBIMH.

Pemienmne TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoM.

YucnoBele HepaBeHCTBA M UX CBoiWcTBa. HepaBeHCTBO ¢ OJIHOW IEpEMEHHOI.
PaBHOCUIbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JUHENWHBIX HEPABEHCTB C OJITHON NEPEMEHHOI.

DOyHKIUUHA

[Toustue ¢pynkuuu. OGNacTh ONpeseNeHuss U MHOXKECTBO 3HaueHUH QyHkimu. CriocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpaduxon
(GyHKIMH, OTpa)arolUX peajabHble MIPOLECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHune ypaBHeHHII i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonanbHble yKcna, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIA KaK OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCelN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIET0 MHUPA, AIUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrjieHue Yuced.
IIpuknka v OLEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEpABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOAAIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3a/1au
areOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpeMEHHbIMU U ero rpaduk. Pemenue cucrem ABYX JIMHEHHBIX
YpaBHEHUN C IBYyMs IIEpEMEHHBIMU. PellleHue cHucTeM JBYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEHHOoe, a Ipyroe — BTOpo# creneHu. [ padudeckas UHTEpIIpeTaus CUCTEMbl YPaBHEHHH C
JBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepemeHHO. KBaapaTHble HepaBeHcTBa. ['padumueckas HMHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.



DOyHKIUH

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn dyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y =x, y = [x| , # ux cBoiicTBa.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyioit u hopmyIoi N-ro dieHa.

Apudmernueckass M reomerpudeckas — mporpeccud.  Popmynbl  N-TO 4WieHa
apu(METHUECKON U TeOMETPUUYECKON MPOTPECCHil, CyYMMBI IIEPBBIX N YICHOB.

N300pakeHre 4iIeHOB apU(PMETHUECKOM M TeOMETpPUYECKON IpOorpeccuid TOYKaMu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 AKCIOHEHUUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTPaMMbl ydeOHOro Kypca «Auredpar
XapaKTepU3YHOTCA:

1) naTpuoTHYeCKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKEHHSIM PpPOCCHUMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTE€MaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAyKax U MPHUKIIAIHBIX
chepax;

2) rpa:kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3alliid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUAIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTHYEeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTIETHOM Mpo(deCcCHOHATBHOM EeATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPUH OO0pa3oBaHUA U
YKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILIMOHATIBHOMY M JCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YEIOBEKa, MPHUPOABI U OOIECTBAa, NMOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeIOBEYECKOW MeATebHOCTH, ATAroB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTCHINIMMH HaBbIKAMHU
MCCJIEI0BATENbCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoBaHMe  KYJBTYpPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MHUTAaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajgad B 00JacTu
COXpPAHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) amanTanus K M3MEHAIUMCS YCJI0OBHAM COUMATbHOH M MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUYECKYIO JIEATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
Jtofiel, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTBITA IPYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHMI, B TOM 4ucie (GOpMYIHPOBATH UJECH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTaxX M SABIICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUMIO, BOCHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIMPOBATH U OLEHUBATH PUCKH U TIOCTIEACTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

BBISIBJISATh U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLECTBEHHBIN NPU3HAK KJIacCU(PUKALMK, OCHOBAHUS AJIs1 0000IeH s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpellaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOT UM,

pa3buparh J0Ka3aTeJbCTBA MATEMAaTHYECKUX  YTBEPXKICHMH (mpsiMble U OT
IPOTUBHOIO), IPOBOJIUTH CaMOCTOSITEJIbHO ~ HECJIOKHBbIE  JI0KA3aTesIbCTBa
MaTeMaTU4ecKuX (HaKTOB, BBICTpAaUBaTh apPryMEHTAlUIO, NPUBOAMUTH IMPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

BbIOMpaTh crnoco0 pelieHust y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbcKue AeiCTBHUA.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKUI ~ MHCTPYMEHT  MO3HAHUA,
dbopmynupoBath BOTIPOCHI, bukcupyromme MPOTUBOpPEUHE, npo0iemy,
CaMOCTOSITCNIFHO YCTAaHABIMBATh HMCKOMOE | JaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJMTH TI0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIH SKCIICPUMEHT,
HEOOJBIIIOE HWCCIEOBAHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTH O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOoBeEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIIICHHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATh MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl pEILICHNUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BBIOMpATh (hopMy MpeacTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a7auu
CXeMaMH, IuarpaMMaMu, HHOW rpapuKkoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAJAEKHOCTh MH(POPMAIIUHN O KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM HIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



BOCTIPUHUMATEH ¥ (POPMYIHPOBATH CYKIICHUS B COOTBETCTBUH C YCIOBHUSIMHU H LEIIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOK TOYKY 3pPEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
TIOJTyYCHHBIH PE3yIIbTaT;

B X0JIe 00CYKJIEHHI 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMO TeMBI, TPOOJIEMBI,
pemaeMoil  3a7add, BBICKA3bIBaTh WJCH, HAICJICHHbIE HAa TOUCK PEIICHUs,
COIIOCTaBJISITh CBOM CYXACHUS C CYXICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTA,
0OHapyXUBaTh Pa3IMUME U CXOJICTBO MO3UIIHI, B KOPPEKTHOH hopme GopMyTHpoBaTh
pa3HOTIIACHS], CBOU BO3PAKCHHUS;

MPEJICTABIISITh PE3YNIbTATHl PEHICHHS 3a7aud, YIKCIIEPUMEHTa, UCCIEAOBAHUS, TPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/ad MPEe3eHTAIUH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M WCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYAJTLHOW PaOOTHI
IIPH PEIICHUN Y4eOHBIX MaTEeMaTHYECKHX 3a71a9;

NPUHUMATD 11€7Tb COBMECTHOM JCSITEIbHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenensaTh BUAbBl padOT, OrOBapUBaThCsA, OOCYXKIATh NPOIECC U
pe3ynbTat paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpyHHoBbIX ¢GopMax paboTbl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMbl U JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThl M KOOPJMHHPOBATH
CBOM JICHCTBUS C APYTUMU YICHAMH KOMAaH[IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B
OOIIHI TPOJIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCaJIbHbIE yUeOHbIEe T1eiiCTBHUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (UM €ro 4YacTb),
BBIOMpPATh CHOCOO pemeHus: ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, SMOLMOHANIbHBIA HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3yibTaTa pelIeHus
MaTeMaTHYeCKON 3ajjauu;

IPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa JIEATEIbHOCTH IMOCTABICHHOMN LIEJIH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHMS IIeJIM, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIbTATHI

K koHmy oOyuenuss B 7 kJacce oOydaroUMiics MOMYYUT CJEIyIOIMe MpeAMETHbIE
pe3yJIbTaThI:
Yucsa v BbIYUCICHUSA
BbimonHsATh, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeTnyeckue NEHCTBUS C
palMoOHaNbHBIMU YHCIAMHU.
HaxoauTh 3HaueHusT YMCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3Hble CIOCOOBI U
npuéMbl  BBIUMCIICHHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COJEpXKAlINX OOBIKHOBEHHBIC U
JIECATUYHBIE IPOOH.
[Tepexoauth OT OHOM (HOPMBI 3amMCH YKMCEN K ApYroi (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).
CpaBHUBATH U YIOPAIOUYMBATH PAllMOHAIBHbBIE YHCIIA.
OxpyrisTh yucna.



BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIECHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAKCHU. BBINIOIHATE NEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU IIOKA3aTEISIMHU.

[TpyMeHsTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEI.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0ro BhIPaKEHUS] B MHOTOWIEH NPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOWJIEHAa HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcCylecTBISATh Pa3I0KEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIHUPOBKH ClaraeMblX, MPUMEHEHHs (OpPMYJ COKpAIIEHHOIO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOYICHOB Ui PELICHHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH ITOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

PemaTte nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBuja Mepexona OT
HCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpuMmeHsTH rpaduyeckre METO bl IPU PELICHUN JIMHEHHBIX YPaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCeN, IBISIOUIUXCS pEIIeHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucreMbl ABYX JIMHEWHBIX ypaBHEHUH C JABYMsI NEPEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBUIO 3a/layM, HMHTEPIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarb Ha KOOPAWHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMH. CTpouth rpaduk QyHKIMH y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[eHa, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

HaxonuTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumath rpaduueckuii crocod MpeACTaBiICHUS U aHAIW3a MHPOPMALUH, U3BICKaTh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPA(QUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K koumy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJIEIYIOLUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BIYUCICHUA



Hcnonp30BaTh HayallbHbIE NPEICTABICHHUS O MHOXECTBE ACHCTBUTENBHBIX YMCEN IJIs
CpaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHH, M300pa)xkaTh JEHCTBUTEIbHbIE 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apUPMETHUUYECKOIO KBaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE
KOPHH, UCIIOJIB3Ys IPU HEOOXOAUMOCTH KaJIbKYIATOP, BHIIOIHATH PE0Opa30BaHus BRIPAKEHHIH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOIIBIO JIECATUYHBIX ApPoOeH u
creneHei yucina 10.

Auredpanyeckune BbIpaKeHHUs

[IpuMeHATh TNOHATHE CTENEHU C ILEJbIM I0Ka3aTeleM, BBIIOJIHATh IPeoOpa3oBaHuUs
BBIPAXECHUI, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0KA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE IPE0Opa30BaHUs PAlMOHAIBHBIX BBIPRKEHUH HA OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu Jpo0OsMu.

PacknagpiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumeHsiTh 1peoOpa3oBaHUsl BBIPAKEHUW JJIs  pElICHUs pa3JIMyHbIX 3a1ad U3
MaTeMaTHKHU, CMEXHBIX IPEJMETOB, U3 PEATbHOMN TPAKTUKH.

YpaBHeHusI 4 HePaBEeHCTBA

Pemiate nuHelHble, KBaJpaTHbIC YpaBHEHHs U PallMOHAIbHbIE YPaBHEHUS, CBOSAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[TpoBoauTH MpoCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHEM TpadUYecKuX TIPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

[lepexonuTh OT ciioBeCHOM (OPMYIHMPOBKM 3a7aud K €€ anredpandyeckol Mojaenu ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBIA Pe3yJIbTaT.

ITpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLICHKH, PELIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyI0 HWILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonumath M  HKCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATHUS M SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHUE O0O03HAYCHUS), OMPENEIATh 3HAUY€HHE (PYHKIMH TO 3HAYCHUIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnHCHIBATH CBOICTBA YHCIOBOI (YHKIMH 110 €&
rpaduxky.

K kouiy oOyuenus B 9 kjacce oOydaromuiics MOMYYHUT CIEIyIOIUE MpeAMETHbIC
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE H HPPALMOHAJIbHbIE YUCIIA.

Beimonuate apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJHATH BBIUMCIICHUS C UPPALIMOHATILHBIMU YHCIAMU.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM NT0KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAUYECHUS
YHCIIOBBIX BbIPAKEHUH.

OkpyrisiTh JAEHWCTBUTENbHBIE YHCIIA, BBINOIHATH HPUKHUIKY pE3yJbTaTa BBIYUCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUS M HEPaBEHCTBA

Pemate nuHelHBIE M KBaJpaTHbIE YpPaBHEHMs, YpPaBHEHMs, CBOJAILIMECS K HHM,
npocTelime ApoOHO-PAMOHATBHBIC YPaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIISAETCS JIMHEUHBIM.



Pemate TekcToBble 3amauM  anreOpandeckMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHI € ABYMS E€PEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IpUMEHEHHEM TIpadUUecKuX MpeACTaBICHUI (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
cucTeMa YpaBHEHUH peIIeHus], eClIi UMEET, TO CKOJIBKO, U ITpoYee).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPaBEHCTB HAa YMCIIOBOW MPSAMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIICHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIllUCBIBATh PEILIEHHE C TIOMOLIbI0 CUMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA MPHU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUH

Pacno3naBate GyHKIMY H3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXEMATUYECKH PACIIONIOKEHHIE HA
KOOPJIMHATHO#H MIOCKOCTH TpadukoB GpyHkuumii Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
c, Yy =x3, y =1,y = [X|, B 3aBUCHMOCTH OT 3HauYeHHiI KO3(PHIHEHTOB, OIKICHIBATE CBOIMCTBA
byHKIHIA.

Crpouth M M300pakaTh CXeMaTUYECKH TpauKH KBAaJPATHUHBIX (DYHKIHA, ONMHCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  (Gopmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHUH.

YucJi0oBbIe MOCJI€10BATEIbHOCTH U MPOTrPecCUH

Pacrnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU MPU pasHbIX CIIOCOOax
3aJIaHMsL.

BBINONHATE BBIYMCICHUS C HCHOJIB30BaHHEM (QOPMYJ N-ro 4YjeHa apudmMeTHuecko u
T€OMETPUUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBsi3aHHBIE C YHCIOBBIMHU IOCTIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 33]a9d
U3 pealbHOM KU3HU (C MCIOIB30BaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosaunyecTBO 4acoB JIeKTPOHHbBbIE
Ne HaunmeHnoBaHMe pa3ie/ioB U TeM K I (uudpossbie)
n/n NPorpaMmbIl Bcero OHT%OHBHHe paRTﬁnqecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 Yucna v BerunciieHus. PanimoHanbHbIe o5 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKue BhIPaKCHUS 27 1 hitps://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatst u rpaguici. Gynicin 24 . https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
S [osToperue n 0bobmenue 6 . https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMmbl Bcero OHTI%O‘Hbm’Ie paKT 6nqec1me o0pa3oBaTejibHbIE
padoThbI padoThbI pecypeb
bu6mmoreka [IOK
1 Uwucna u Beruucienus. KBagpaTHeie KOpHA 15 https://m.edsoo.ru/7f417af8
2 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
HOKa3areyeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanparHbiii TpéxwieH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnunoreka [JOK
ypaBHEHUI https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1 https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 DyHKUHH. OCHOBHEIC NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 Dymxumn. Huciosbie pyniimn o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 Tosroperme u 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoabneie  Ipaxtuyeckue o0pa3oBaTe/ibHbIE
padoTshI padoTsbI pecype
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bub6nmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 Etptlgg:l;/(r)r:.ee%i(ﬁ).orllf/7 £419d083
bubmmoreka [JOK
> PyHKLHH 16 . https://m.edscﬁ).ru/7f419d08
6 YucoBble MOCIEN0BATEIBHOCTH 15 1 ﬁgg;?;;?e?si?ﬁﬂ £419d08
7 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bubmmoteka IIOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

KoanyecTBo 4acoB

DJIeKTpOoHHbIe HU(POBBIE

Ne Jara
u/n Tema ypoka Beero Konrpoubusie IIpakTuueckue — oOpaszoBaTe/bHbIE
padoThbI padoThI pecypcbl
1 [TonsiTHE panMOHANBHOIO YKCIIA 1
5 Apudmernaeckue neiicTBus ¢ 1
palMOHAIbHBIMU YKCIAMU
3 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMOHATBHBIMH YHCTIAMU
5 Apudmernueckue neiicTBus ¢ 1
palMOHAIBHBIMU YHCIAMU
6 ApudmeTrnueckue IeiCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
7 CpaBHeHue, ynops04MBaHue 1
palMOHANBHBIX YHCEI
8 CpaBHeHue, ynops/10uMBaHue 1
palMOHATBHBIX YHCEIT
9 CpaBHeHue, ynops/104lBaHueE 1
parMOHATBHBIX YHCEIT
10 CreneHb ¢ HaTypaJbHBIM 1 bubnuorexa [JOK
HoKa3aTeneM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJlbHBIM 1 bubnmoreka [JOK
MoKa3aresieM https://m.edso0.ru/7f421382
12 CreneHb ¢ HaTypaJbHBIM 1 bubnuotexa [JOK
HoKa3aTeneM https://m.edsoo0.ru/7f42154e
13 Crenenb ¢ HaATYpaJIbHBIM 1 bubnmoreka [JOK
HOKa3areyeM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM 1

IIOKa3aTcjIcM



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Pemenne ocHOBHBIX 3aJa4 Ha

15 JpoOwH, IPOLIEHTHI U3 PeaTbHOM 1
MIPAKTHKU
Pemienne ocHOBHEBIX 3a7a4 Ha

16 IpoOu, MPOLEHTHI U3 peaTbHON 1
MPAKTHKU
Pemienue ocHOBHEBIX 3a7a4 Ha

17 Jpo0Ou, MPOLEHTHI U3 pealIbHOMN 1
MPAKTHKH
Perienne ocHOBHBIX 3a7a4 Ha

18 IpoOu, IPOLIEHTHI U3 peaTbHON 1
MPAKTHKU

19 [Ipu3HaKy AEIMMOCTH, Pa3I0KECHUS 1
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEI

20 [Ipu3Haku AenUMOCTH, PA3I0KEHUS 1
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT

21 Peanbubie 3aBucumoctu. [Ipsimas u 1
o0OpaTHas MPOMOPIHUOHAIBHOCTH

22 Peanbnbie 3aBucumoctu. [lpsimas u 1
oOpaTHasi TPOMOPIIMOHAITBHOCTH

23 Peanbubie 3aBucumoctu. [Ipsimas u 1
oOpaTHas MPOMOPIUOHATEHOCTH

24 Peanbnbie 3aBucumoctu. [lpsimas u 1
oOpaTHast IPOMOPIIMOHATBHOCTH

o5 KonTponbHas pabota mo Teme 1
"PanmmoHanpHBIE ynciia'

26 BykBeHHbIE BBIpaKEeHUS 1 bubmorexa LHOK

https://m.edsoo.ru/7f41feec

27 Dopmyisl 1

28 DopMyibl 1

29 IIepemennsble. JlonycTumble 1

3HAYCHUA IIEPEMCHHBIX



https://m.edsoo.ru/7f41feec

[IpeobpazoBanue OyKBEHHBIX

bu6mmoreka [IOK

30 BHIPOKCHHUH, PACKPHITHE CKOOOK 1 https://m.edsoo.ru/7f41fafa
MIPUBEICHNE OIOOHBIX CIaraeMbIX
3L supaneni, packpune okoGox uGanorexa IOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHNE OTIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPQ)XEHUH, PACKPHITHE CKOOOK U
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPQXEHUH, PACKPHITHE CKOOOK U
MIPUBE/ICHNE MOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENIEHU C HATYPAIbHBIM bubnuoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnnoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f42154e
36 CBoIiCTBa CTETICHU C HATYPaJIbHBIM bubnuoteka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
37 Mrorouett https://m.edsoo.ru/7f42276e
bu6mmorexa [IOK
38 Mrorouett https://m.edsoo.ru/7f422930
39 Crnokenune, BEIYMTAHUE, bubmuorexa [JOK
YMHO)KEHUE MHOTOWICHOB https://m.edsoo.ru/7f422af2
40 Crnokenune, BEIYMTAHUE, bubmuorexa [JOK
YMHO)KEHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 CioxeHUe, BEIYNTAHUE, bu6mmorexa [IOK
YMHOKEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422fca
42 Crnoskenue, BEIYMTAHUE, bubmuoreka [JOK
YMHOKEHHE MHOTOUJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAIIEHHOTO bubnuorexa [JOK

YMHOKEHHUS

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

DopMyJIbl COKPAIIEHHOTO

bu6mmoreka [IOK

44 YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 @opmyJIbl COKPAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 DopmyJibl COKPAIIEHHOTO bubmuorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4ICHOB Ha bu6mmoreka [IOK
MHOXKHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3znoxeHre MHOTOUYJIEHOB Ha
MHOXUTETHN
59 KonTponbhas padota no teme
"AnreOpanyeckue BbIpaxeHus"
VYpaBHeHue, paBuia
53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIbHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHHUE C OJJHOU
54 IIEPEMEHHOM, pelIeHNE TMHEWHBIX
YpaBHEHUI
55 ;I;JI:\T:HOEO}IIZP?)Beliliglfliecnilﬂ;e(;;blx bubmorexa HOK
N https://m.edsoo0.ru/7f420482
ypaBHEHUM
JIuHeitHOe ypaBHEHHUE C OJTHOU
56 MIEPEMEHHOM, pelIeHHe TMHEHHBIX
YpaBHEHUU
57 Pemrenue 3agad ¢ mOMOIIBIO bu6mmoreka [IOK

YpaBHEHUH

https://m.edsoo.ru/7f42064e



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

58 Permrenue 3agad ¢ mOMOIIBIO 1 bu6mmoreka [IOK
ypaBHEHUIA https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ moMoIIbI0 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f4209a0
60 Permrenue 3agad ¢ mOMOIIBIO 1 bu6mmoreka [IOK
ypaBHEHUIA https://m.edsoo.ru/7f420e6e
61 JIuHenHoe ypaBHEHHE C IByMS 1 bubnuorexa [JOK
[IEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C IByMs 1 bubnuoreka [IOK
MEPEMEHHBIMH U €10 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX 1 bu6mmoreka [IOK
ypaBHEHUII C IByMs TIEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema ABYX JMHEHHBIX 1
YpaBHEHUH C IByMsl IEPEMEHHBIMU
65 Cucrema ABYX JUHEWHBIX 1
YpaBHEHHH C IBYMsI IEpEeMEHHBIMU
66 Cucrema ABYX JMHEHHBIX 1
YpaBHEHUH C IByMsl IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA 1 bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUN 1 bubmmorexa [TOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA 1 bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN 1
71 Pemenue cucrem ypaBHEHUI 1
72 KonrtponsHas pabora no teme 1 bubmuorexa [IOK
"JIuHeWHBIC YpaBHEHHS " https://m.edso0.ru/7f421044
. bubnuoreka [IOK
73 Koopankata Touii Ka npamoii 1 https://m.edscL)E).ru/Yf41de76
74 UucioBble TPOMEKYTKH 1 bubmuoreka [JOK



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

https://m.edso0.ru/7f41dff2

75 UucioBbie TPOMEKYTKH
76 Paccrosnue MLy ABYMs TOUKaMH
KOOpJAMHATHON NpSAMOK
77 Paccrosinue ME Ly ABYMs TOUKaMH
KOOPJAMHATHOU NPAMOH
78 [IpsamoyronbHas cucrema bubnuorexa [IOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyronbHas cucrema bubnuorexa [IOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnorexa [HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3a1aHHBIX
bopmynamu
83 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(i)EIKOB peanbHBIX
3aBUCHUMOCTEMN
bubnnoreka [JOK
85 Torsmne QyrKumm https://m.eds&.ru/7f4lef06
86 I'paduk yakumm
N . bubmuoreka [IOK
87 Cofictea dynicuni https://m.edsg).ru/?f41f078
. . bubnnorexka [JOK
88 CroficTsa dynicumii https://m.edscL)E).ru/7f41f1fe
. bubmuorexa [JOK
89 Juneiinas Gywkuna https://m.edsi.ru/7f427282
90 Jlunelinas GyHKIUSA bubmorexa LHOK

https://m.edsoo0.ru/7f427412



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

91

92

[TocTpoenue rpaduka TuHEHHON
GbyHKITII
[Toctpoenue rpaduka TUHEHHON
byHKIHMHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f426d1e

93

I'paduk Gynkmmm y =x|

94

I'paduk Gynkmmm y =x|

95

96

KonTponbhas pabota no teme
"KoopauHats! 1 rpaduky.
Oyukuun" / Beepoccuiickas
poBepoyHas paboTa

HroroBas koHTpoabHas paboTa /
Bcepoccuiickas npoepodHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

bubmuorexa [JOK
https://m.edso0.ru/7f429c6c¢

97

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHUIA

98

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
000011eHIe 3HAHUIA

bu6mmoreka [JOK
https://m.edso00.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHMIA

bu6mmoreka [IOK
https://m.edso0.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHMIA

101

102

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJIOB Kypca 7 Kiacca,
000011IcHIE 3HAHNI

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUNA

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a27a

bu6mmoreka [IOK
https://m.edso00.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10

102
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https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

I[TPOTPAMME




8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

N Tema ypoka Konr I Hata o0pa3oBaTeIbHbI
/i Beero POJIbHBIE paKTHYeCcKHe u3yueHus pa3oBareJ e
padoThI padoThI pecypchl
1 KBanpaTHblii KOpeHb U3 yHCIia 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d452
2 [TonsiTre 06 nppaLMOHAILHOM 1 bubnnorexa [HOK
qrCIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS 1
UPPAIMOHAILHBIX YHCETT
4 JlecsiTuuHbIe TPUOTUKESHUS 1
WUPPAIMOHATLHBIX YHCETT
5 JleficTBUTENBHBIEC YKCTIa 1
6 CpaBHEHHE IEUCTBUTEIBHBIX 1
qucen
7 CpaBHeHHE IEHCTBUTENBHBIX 1
qHUCe
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPEHb
9 VYpaBHeHue BHIa X* = a 1
10 CgoiicTBa apuPMETHIECKUX 1 bubnuotexa [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CaoiicTBa apumeTnyecKkux 1 bubnmoreka [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
| i e 1 BuGaonsa LOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHH
s | e e 1 BuGaionsa LOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
14 [IpeobpazoBaHme YUCTOBBIX 1 bubnuorexa [JOK

BBIPAYKEHH, COJIEpKALLUX

https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

KBaaApaTHBIC KOPHU

[Ipeobpa3oBaHue YHCTOBBIX

15 BBIPAYKEHH, COJIEPKALLUX 1 bubmoreka LJOK
’ https://m.edso0.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CrteneHsb ¢ 1eNbIM IMoKa3aTeIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YncCia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 31€MEHTAPHBIX YACTHI] 1 bubnnorexa [JOK
10 KOCMHYECKMX 0OBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD MIPOLIECCOB B
OKpY>KaloIlleM MUpe
18 CBOMCTBA CTEIIEHH C IIENTBIM 1 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHU C LIEJIBIM 1 bubmuorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f435648
20 CBoIiCTBa CTETICHH C IIEJIBIM 1 bubnuoteka [JOK
nokasaresem https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHU C LIEJIBIM 1 bubmuorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f43599a
22 CBoIiCTBa CTETICHH C IIEJIBIM 1 bubnuotexa [JOK
nokaszaresem https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuieH 1
24 KBanpatublii TpéxuneH 1
o5 Pasnoxenne kBagpatHoro 1 bubnnorexka [JOK
TpEXUJICHa HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxxenue kBaapaTHOro 1 bubnuoreka [IOK
TpEXuieHa Ha MHOXHTEITN https://m.edsoo0.ru/7f42fd38
KontponbHas padoTa mo TeMam
27 "KBanpatssle kopHu. CTeneHu. 1 EH@I_HOTeKa LIOK
. " ttps://m.edsoo.ru/7f42ec80
KBanpaTHblii TpexwieH
28 Anrebpandeckas 1po0b 1 bubnuoreka [JOK



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

https://m.edso0.ru/7f430382

,HOHYCTI/IMBIC 3HaA4YCHUA

29 MIEPEMEHHBIX, BXOJISIINX B
anreOpandecKue BhIPaKCHUS
JlonmycTHMBbIC 3HAYCHHS
30 MIEPEMEHHBIX, BXOJISAIINX B
anreOpandecKue BhIPaKECHUS
31 OcCHOBHOE CBOICTBO bubnnoreka [JOK
anredpanyeckoit 1poou https://m.edso0.ru/7f4308e6
. bubnuorexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
. bubnuorexa [JOK
33 Coxpauierne apodeit https://m.edsoo.ru/7f430f44
N bubmuorexa [JOK
34 Coxpauerine apobeii https://m.edsoo.ru/7f430f44
o | oo oo .,
M A N https://m.edsoo.ru/7f43128c
anredpandeckux apooei
36 CHI({)X(;H:;’ BI:ILIHHTa:II;Ie’ bu6mmoreka [JOK
YMHOIKCHWE 1 ACHEIE https://m.edsoo.ru/7f4315c0
anredpandeckux apooei
37 C;AIEX(;H:E’ BI:ILIH;aII:II:e’ bubmuorexa [JOK
YMHOICHNE 1 ACHEHIE https://m.edsoo.ru/7f4318c2
anredpanveckux apooeit
o | oo v Busorea 101
yM A . https://m.edsoo.ru/7f431a20
anreOpandeckux Apooeit
[Ipeobpa3oBaHue BbIpaxKEeHUH, Bumorexa LIOK
39 COAEPKAIIX Aredpaneckie https://m.edsoo.ru/7f43259c
npobu Im. .
40 [IpeoOpa3oBanue BBIPAKEHHIA, bubnuoreka [IOK

coJiepKallux ajareopanvyecKue

https://m.edso0.ru/7f432736



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

Ipodu

[IpeoOpazoBanue BhIpaXKEHUH,

41 COJIEpIKalIX anredpandecKue BH6H_HOTCKa HOK
pobu https://m.edsoo.ru/7f432736
42 KontposbHas paboTa mo teme bubmuorexa [JOK
"AnreOpanueckast 1poon” https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHuE BH6H_HOTeKa 0K
https://m.edsoo.ru/7f42eela
44 HenosiHoe kBasipaTHOE ypaBHEHUE BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE BH6JI_HOTeKa LIOK
https://m.edsoo.ru/7f42eela
16 ®dopmysa KopHEl KBaJpaTHOTO bubnnorexa [HOK
ypaBHEHHSI https://m.edsoo.ru/7f42f158
47 ®opMyiia KOpHEN KBagpaTHOIO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo0.ru/7f42{3f6
48 ®dopmysa KopHEel KBaIpaTHOTO bubnnoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f42f5a4
bubnmnoreka [JOK
49 Teopema Bitera https://m.edsgg.ru/?f42fef0
bubnmnoreka [JOK
S0 Teopema Bitera it/ ets00 171430076
51 Pemenne ypaBHeHUH, CBOASIIAXCSA bubnnorexka [JOK
K KBaJ[paTHBIM https://m.edsoo.ru/7f43c542
52 Pemrenue ypaBHEHUH, CBOASAILMXCSA bubnuoreka [IOK
K KBaJIpaTHbIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmme qpoGHO- bubnuotexa [JOK
panroHaIbHbIE YpaBHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme qpooHO- bubnmoreka [JOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Perrenuie TEKCTOBBIX 3a7a4 C bu6mmoreka [IOK

IIOMOILBIO KBAIPATHBIX YPABHEHUN

https://m.edsoo.ru/7f42f75¢c



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

56

57

Pemennie TekCTOBBIX 3324 €
MOMOIIIBIO KBaIPATHBIX YpaBHEHHHA
KonrponsHas pabora o Teme
"KBanparubie ypaBHeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6
bubmuorexa [JOK
https://m.edso0.ru/7f4301f2

58

59

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauk,
MIpUMEpPHI pElIeHUs YPaBHEHUN B
LENbIX YUCIIAX

JIuHenHoe ypaBHEHHE C ABYMS
MIePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LENBIX YUCITaX

60

61

62

JluneitHOE ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI pellIeHUs] YpaBHEHUH B
IEJTBIX YHCITaX

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH € ABYMS NIEPEMEHHBIMU
Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

63

64

65

66

Pemrenue cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

[Ipumeps! penieHus cucrtemM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEpEMEHHBIMHU

[Ipumeps! penieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEpEMEHHBIMHU

I'paduueckas MHTEpIIpETALUS
YPaBHEHHUS C ABYMs IEPEMCHHBIMU
U CUCTEM JIMHENHBIX YPaBHEHUH C
IBYMsl IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edso00.ru/7f43d6d6



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

I'pacduueckas unTEepIIpeTalius
yYpaBHEHUS C JIBYMS IEPEMEHHBIMU

bubmuoreka [JOK

67 U CHCTEM JIMHEWHBIX YpaBHEHUH ¢ https://m.edsoo.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMU
68 Pemrenne TekcTOBBIX 3a71a4 c
IIOMOILBIO CUCTEM YPABHEHUHN
69 Pemienue TekcToBbIX 3a1a4 c
MIOMOIIIBIO CUCTEM YPaBHEHUI
70 Pemenne TekcTOBBIX 3a1a4 c
IIOMOILBIO CUCTEM YPABHEHUH
71 I‘II/ICj‘IOBLIe HEpaBEHCTBA U UX
CBOHCTBa
79 I‘II/ICj‘IOBLIe HEpaBEHCTBA U UX
CBOHCTBa
73 HepaBeHCTBO C 0/1HOI MTepeMeHHOI
JluneitHble HEpaBEHCTBA C OJJHOM bubnnorexka [JOK
74 . ]
NepEMEHHOH M UX pelIeHHe https://m.edsoo.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubnuoreka [IOK
MePEMEHHOMN M UX pellIcHHe https://m.edso0.ru/7f42c840
76 JInnelinble HEpaBEeHCTBa C OJTHOU
NEPEMEHHON U UX pelleHne
CucTeMbl TMHENHBIX HEPABEHCTB C bubnnorexka [JOK
77 . . )
OJTHOM TIEPEMEHHOM U UX pelIeHne https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJTHOM TIEPEMEHHOM U UX PEIIeHNE https://m.edsoo.ru/7f42cd2c
79 CHCT&V:MH .]'II/IHeI\/'IHI)EX HEPABEHCTB C
OJTHOM TIEPEMEHHOM U UX pelIeHne
N300pakeHue pereHus
80 J'II/IHegHOFO He;)aBeHCTBa U UX bubmorexa [IOK
" N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHUCIOBOU MPSIMOii
81 N300pakeHue pereHus bubnuoreka [IOK

JIMHEIHOTO HECPAaBCHCTBA U UX

https://m.edso0.ru/7f42c9e4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

CHUCTEM Ha YMCJIOBOM IPSMOM

KonTponbnas pabora no Temam

82 "HepaBenctBa. Cuctembl 1

ypaBHEHU"
bubanoreka [JOK

83 Tlonsmie dynicwn . https://m.edsc%.ru/7f433c12

84 OO6nacTh onpenencHus u 1 bubnuorexa [JOK
MHOKECTBO 3HAYCHUH QyHKIIUU https://m.edso0.ru/7f433d84

85 CrniocoOsl 3a1anus GyHKIUH 1

86 I'padux GpyHKIINHN 1
CaoiicTBa GyHKINH, UX

87 0TOOpakeHHE Ha rpaduke 1
UreHue U ocTpoeHUE rpauKkoB

88 F—— 1

89 [Tpumeps! rpadukoB GyHKIIHIM, 1
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI

00 | atpamyo nponepmionamame | 1 Bu6morexa LIOK

https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpaduKu

91 I'unepOona 1

bubmnoreka [JOK
92 Tunepbona 1 https://m.eds&.ru/7f4343e2
bubnunoreka K
93 Tpagux pymkumm y = x* . httgs://?n.eedS(%C.)ru/ﬁ434572
—y2 — 3 — —_

94 Eﬁgggﬁi;fog;gge}{i; oy 1 bubmorexa LIOK
yPABHEHHIA 1 CHCTeM ypaBHeHHii https://m.edso0.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
METOJIOB K B7u8KI B

95 OgoglljfeHH}e,zCI;)aHZIﬁ /8 R 1 bu6moreka OK

Bcepocculickas npoBepodHas
paborta

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

Hroroas koHTpoOabHas paboTa /

bu6mmoreka [IOK

% Beepoccniicias nposeporias 1 https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
000011eHNE 3HAHUHA
o | mowpemecommmeemmin | B orea 10K
A P N ’ https://m.edso0.ru/7f43736¢
0000111eHNE 3HAHUNA
o | oo commmeemin | B orea 10K
A P N ’ https://m.edso0.ru/7f437510
000011eHNE 3HAHUNA
o | pmepme cenmmex ozt | B 10K
A yP N ’ https://m.edso0.ru/7f4376b4
000011IeHNE 3HAHUI
oy | Lospeme conomn ourman | o LOK
a yP . ’ https://m.edso0.ru/7f436b88
000011IeHNE 3HAHUN
iy | Lompeme conomn ourman | o LOK
a yP . ’ https://m.edso00.ru/7f437858
000011IeHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I1O 102

[NTPOT'PAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoauuecTBO 4acoB

Kontpoabusie IIpakTuueckue

padoThI

padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

PaHI/IOHaHBHBIC quciia,
HppauoOHaJIbHBIC YUCJId, KOHCUHLIC
1 OECKOHEYHEIE JCCATHYHBIC ,Z[pO6I/I

MHoxecTBO ,I[CI‘/‘ICTBI/ITGJ'ILHLIX
YHUCCII, )Ief/'ICTBI/ITCJII)HI)Ie qHucCia Kak
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

B3aumHO onHO3HaYHOE
COOTBETCTBUE MEXAY MHOKECTBOM
JNEHCTBUTENIBHBIX YUCEI U
MHOKECTBOM TOYEK KOOPANHATHOU
IpsIMOit

CpaBHeHME NEUCTBUTENBHBIX YHCEII,
apudMeTHIECKHe IEUCTBHUS C
JIEMCTBUTENbHBIMU YU CIIAMH

[TpubnmwxénHoe 3HaUCHNE
BEJIMUMHBI, TOYUHOCTh MPUOTMKESHUS

OxpyrieHnue yncen

OxpyrieHue yncen

co ~N o O

[Ipukunka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN
[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYHUCIIEHUN

R Rk e

10

JIunelinoe ypaBHeHue. Pemenne
YPaBHEHHUH, CBOIALIUXCA K
JIMHEWHBIM

bu6mmorex [IOK
https://m.edso00.ru/7f43bf66

11

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMNXCS K



https://m.edsoo.ru/7f43bf66

JINHEHHBIM

KBanpatHoe ypaBHeHue. Penienne

bu6mmoreka [IOK

12 YPABHCHHH, CBOMAMIXCH K https://m.edso0.ru/7f43c542
KBaPaTHBIM
KBaaparHoe ypaBHeHue. Pemienue
13 ypalillfeﬂnﬁ Cy]fOI[HIJ_II/IXCSI K bubmorexa LIOK
’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBapaTHble ypaBHEHUs bubmorexa LHOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS Bronmozexa LIOK
https://m.edso0.ru/7f43c3d0
[IpuMmepsl perieHuss ypaBHEHUN
16 TpEeThel U YeTBEPTOM CTeneHer
pa3oKEHUEM Ha MHOXKUTEIH
[IpuMmeps! perieHus: ypaBHEHUM
17 TPETbEU U YETBEPTON CTENIEHEN
pa3oKeHUEM Ha MHOXKHUTETTH
18 Pemenne npoOGHO-paniioHaIbHBIX bubnnorexka [JOK
ypaBHEHUIt https://m.edsoo.ru/7f43c9b6
19 Pemienne npo6GHO-paiOHaIBHBIX bubnuoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
20 Pemenyie TeKCTOBBIX 3a1a4
areOpanyeckuM METOJIOM
21 Pemenye TeKCTOBBIX 3a1a4
areOpanyeckuM METOJIOM
29 Pemenne TekcTOBBIX 3a1a4
anreOpanvdecKuM METOI0M
23 KonTponbhas pabota no teme
"VpaBHEHHUs ¢ OIHOI mepeMeHHON"
24 YpaBHeHUE € 1ByMs IEPEMEHHBIMU bubnmoreka [JOK
U ero rpapux https://m.edsoo.ru/7f43d0b4
25 YpaBHEHHE C TBYMS TTIEPEMEHHBIMHU bubnuoreka [JOK



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

U ero rpaduk

https://m.edso0.ru/7f43d0b4

26

CucremMa JIByX JTMHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ penieHne

27

CucremMa JIByX JTUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ penieHne

28

Cucrema 1ByX JIMHEHMHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU
U e€ penieHne

29

Cucrema 1ByX JIMHEHMHBIX
yYpaBHEHUU C ABYMS TIEPEMEHHBIMHU
U €€ penieHne

30

31

32

33

34

35

Pemenne cucreM IByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOU CTENEHU

Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JIMHENHOE, a
JIPyroe — BTOPOU CTENEHU

Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

Pemenune cucrem nByX ypaBHEHHUH,
OJTHO U3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOU CTENEHU
['padmyeckas uHTEpHIpETALUS
CHCTEMBI ypaBHEHUH C TByMs
IepEMEHHBIMH

Pemienune TekcToOBBIX 3a1a4
anreOpanvdecKuM criocodoom

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d55a

36

Penrenuie TeKCTOBEIX 3amau
areOpanyeckuM crocooom



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

KonTponbhas pabota no teme

37 " o
CucreMbl ypaBHEHUH
38 I—11/10310131316 HEPAaBEHCTBA U UX
CBOICTBa
39 YucnoBbie HEPABEHCTBA U MX bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnuorexa [JOK
IICPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
a1 JIvHeiHbIe HEpaBEHCTBA C OHOM bu6mmoreka [IOK
HIEPEeMEHHOM U MX pelleHNue https://m.edsoo.ru/7f43af08
42 JIvHeiHbIe HEpaBEHCTBA C OHOM bu6mmoreka [IOK
HIEPEeMEHHOM U MX pelleHNue https://m.edsoo.ru/7f43af08
43 CI/ICT?MH JII/IHef/'IHBiX HEPABEHCTB C
OJIHOI MEepEeMEHHON U UX pelICHHEe
44 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PELICHUE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
16 KBazpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHne https://m.edsoo0.ru/7f43b098
47 KBazpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBaapaTHble HEPABEHCTBA U UX bubnnorexka [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBangparHubie HepaBeHCTBA U UX
pelieHue
50 KBanpaTtHble HepaBeHCTBA U HX
pelieHne
S nepaseors w eneren nepanencrs BuGmorera LIOK
https://m.edso0.ru/7f43b098
JBYMsI IEpEMEHHBIMU
52 ['paduueckast HHTEpHIpETAIUS



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

HEPaAaBCHCTB U CUCTEM HEPABCHCTB C
ABYMs ICPEMCHHBIMUA

KontponbHast pabora o Teme

53 n n
HepaBencrtpa
54 KBanparuunas pynkmus, e€ rpaduk bubmuorexa [JOK
¥l CBOMCTBa https://m.edsoo.ru/7f4396¢c6
55 Kanparuunas ¢pynkuus, e€ rpagux bubnnorexa [HOK
Y CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢yHkius, e€ rpadhuk bubnnoreka [JOK
¥l CBOMCTBa https://m.edsoo.ru/7f4399b4
gy | emtom: ropmms s B LOK
’ https://m.edsoo.ru/7f439eb4
napadoJIbI
o | Moo o sepunm B LOK
’ https://m.edsoo.ru/7f43a03a
napaboJIbl
o | Memtom: ropmmssepmm B LOK
’ https://m.edsoo.ru/7f43alac
napaboJIbl
o | MemCom: mopmms s B LOK
P ’ P https://m.edsoo.ru/7f43a31e
napaboIbl
oo | Moo o e B LOK
P ’ P https://m.edsoo.ru/7f43a526
napaboIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
62 napaboibl, 0Ch CHMMETPUHU
napaboJTbI
I'paduku pynkumit: y = kx, y =kx +
63
b, y=k/x, y=x3, y=vX, y=IX
64 I'paduku Gynkumit: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=x|



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'padpuku dynxmmii: y = kx, y =kx +

65 b, y=k/x, y=x3, y=vx, y=[X|
I'paduku pynkumit: y = kx, y =kx +

66
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuku dynakmmii: y = kx, y =kx +

67
b, y=k/x, y=x3, y=vX, y=[X]
I'paduku pynknmit: y = kx, y =kx +

68
b, y=k/x, y=x3, y=vX, y=[X|

69 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"®yHknun" https://m.edsoo.ru/7f43ab84

70 [TonsTHE YKCIOBOM bubmuorexa [JOK
HIOCJICIOBATEIIEHOCTH https://m.edso0.ru/7f43e6c6

HUE 1T BaTEJIbHOCTH
71 izfcl?/ppeeHTcl){coﬂif ?b%;MiﬁoﬁO; bubmmorexa LHOK
N https://m.edsoo.ru/7f43ebda

(dbopmyI0ii n-TO YiIeHa

79 Apudmernueckas u bubnnorexka [JOK
reOMETPHYECKas IIPOTPECCHH https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [IOK
reOMETPUYECKas MPOrPECCUH https://m.edsoo.ru/7f43f3b4
@opMyIbI N-TO YIECHA

74 apupMeTHIeCKOn U bubnuoreka [IOK
reOMETPUYECKON TPOrpecCuii, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YWICHOB
@opMyIbI N-TO YIEHA

75 apupMeTHIECKON U bubnuoreka [IOK
reOMETPUYECKON TPOrpecCuii, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YWICHOB
@opmyIibl N-To YieHa

76 apumMeTnyecKoil u bubnnorexka [JOK
TeOMETPUIECKON TPOrpecCuii, https://m.edsoo0.ru/7f43f0c6
CYMMBI IIEPBBIX N YICHOB

77 ®dopMyIbl N-TO WieHa bubnuoreka [JOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

apudMeTHIECKON 1
reOMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YWICHOB

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

78

79

80

81

82

®opMyIbl N-TO YJeHa
apuMeTHIECKOi 1
reOMETPUUYECKON MPOrPeCcCuid,
CYMMBI IIEPBHIX N YWICHOB

N3obpaxeHue 4ieHoB
apu(MeTHYECKON U
reOMETPUYECKON ITPOTrPeECCUi
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

M3obpaxeHue 4ieHoB
apupMeTHUECKON U
T€OMETPUUYECKON MTPOTrpeECCUit
TOYKaMH Ha KOOPJMHATHOM
IJIOCKOCTH

JInHelHbI 1 DKCIOHEHIIUATIbHBIHI
pocT

Crno’xHble MPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f43f8a0

bu6mmorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

84

CrnoXHEIS IMPOUCHTLI

KonTponbhas pabota no teme
"YucnoBble MOCIEN0BATEIHLHOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHnue, 0600IIeHNE U
CHCTeMaTH3alus 3HaHUM. 3aIuCh,
CpaBHEHHE, ICUCTBUS C
JIEHCTBUTEIILHBIMH YUCITAMH,
YKCIIOBAs IPsSIMast

86

[ToBTOpeHnue, 0600IIeHNE U
cUCTeMaTu3alysI 3HaHUH.
[IponieHThl, OTHOLIECHHUS, IPOIOPLIUU



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[ToBTOpEeHME, 0600IICHUE U

87 CUCTEeMAaTH3aIHs 3HAHUM.
Oxkpyrienue, npuOIMKeHne, OleHKa
[ToBTOpEeHME, 0000IICHUE U

88 cucTtemMaTu3anus 3HaHuil. Pemenune bubnmoreka [JOK
TEKCTOBBIX 3a7a4 apu(PMETHUCCKIM https://m.edsoo.ru/7f443b12
crocodom
[ToBTOpeHnue, 0600IICHNE 1

89 cucTeMatusanys 3HaHui. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 33/1a4 apu(hMETHICCKUM https://m.edsoo0.ru/7f443cd4
Crocooom
IToBTOpEHHE, 0000IICHUE 1
crucTtemMaTusauus 3HaHuil. Pemenue bubnuorexa [JOK

90 .
TEKCTOBBIX 3a7a4 apu(PMETHUECKIM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpenue, o6odIIEHNE 1

91 CHCTEMATU3alNS 3HAHUH. bubmuorexa [JOK
[IpeobOpa3oBanue anreOpanvIecKux https://m.edsoo.ru/7f4441ca
BBIPAXEHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6odIIeHNE 1

92 CHCTEMATU3alNS 3HAHUH. bubmuorexa [JOK
[IpeobOpa3oBanue anreOpanIecKux https://m.edsoo.ru/7f444364
BBIPAXXEHHH, TOMYCTHMbIE 3HAUCHUS
[ToBTOpeHnue, 0600IIEeHNE U

93 cHUCTeMaTU3als 3HaHU. bubnuorexa [JOK
[IpeobpazoBanue anredpandecKkux https://m.edsoo.ru/7f4446f2
BBIPAXCHHH, TOMYCTHMBIC 3HAYCHHUS
[ToBTOpenme, 0600IIEHNE 1

94 cHUCTeMaTU3alrs 3HaHWM. bubnmoreka [JOK
[Tpeobpa3zoBanue aaredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS

95 [ToBTOpeHnue, 0600IIeHNE U bubnmoreka [JOK

cucremaTusanus 3HaHuil. OyHKuuu:

https://m.edsoo.ru/7f444c56



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

96

MIOCTPOEHKE, CBOMCTBA N3YUCHHBIX
byHKIII
[ToBTOpeHnue, 0600IICHNE U

cucremaTusanus 3Hanuil. OyHkuuu:

IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIHHA

bu6mmoreka [IOK
https://m.edso0.ru/7f444f44

97

98

[ToBTOpEHME, 0000IICHUE U

cucremaTusanus 3Hanuil. OyHKuuu:

OCTPOEHKE, CBOMCTBA U3YUCHHBIX
byHKIII
[ToBTOpeHnue, 0600IICHNE U

CUCTCMAaTHU3alusa 3HAHUM. CDy'HKI_[I/II/IZ

IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

bubmuorexa [JOK
https://m.edso00.ru/7f4452¢6

99

100

101
102

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHH.
['padmyeckoe penieHue ypaBHEHUN
U UX CHCTEM

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHH.
['padmyeckoe penieHue ypaBHEHU N
U UX CHCTEM

Htorosast KOHTpoJIbHAs paboTa
O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

bu6mmoreka [IOK
https://m.edso0.ru/7f445516

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KJACC
Koxa .
HpoBepsieMoro IIpoBepsiembie NpeMETHRIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Ywucnia v BEIYUCICHUS
11 BeimonHsATe,  codeTras  YCTHBIE W NHUCBMEHHBIE  MPHUEMBI,
' aprupMeTHYECKHUE IEHCTBUS C PAIlMOHATBHBIMH YHCIaAMHU
Haxonutb 3HAYECHUS YHCIIOBBIX BBIPOKCHHH, MIPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JIPOOHBIX
BBIPKCHHH, COJEPKATNX OOBIKHOBEHHBIC U JICCITHYHBIC APOOH
[lepexoauts oOT omHON (GoOpMBI 3amuMch 4YUCel K  Apyrou
13 (npeoOpa3oBpIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
NECSITHYHYIO IPOOB)
14 CpaBHUBATh U YIOPSAJOYNBATH PAlIMOHAIILHBIE YUCIIA
15 Okpyriarh uncna
BbINOMHATE MPUKUAKY U OLEHKY pe3yibTaTa BBHIYMCICHHUH, OLEHKY
1.6 3HQYEHU YUCIOBBIX BBIPAKCHUN. BBIOMHATH JEUCTBUS  CO
CTETIeHSIMH C HATYpaJIbHBIMH MTOKa3aTelsIMU
17 [IpuMeHsITh TNpU3HAKU AETUMOCTH, Pa3lIOKEHHE Ha MHOXHUTETH
HATypPaJIbHBIX YUCEIT
Pemarp  mpakTHKO-OpMEHTUPOBAHHBIC  3aJlad¥, CBS3aHHBICE C
OTHOIIICHUEM BEJIMYHH, MPOMOPIUOHATEHOCTHIO BEJIMYHH,
1.8 MPOIIEHTAMH, HWHTEPIPETHPOBATh PE3YJIbTAThl PEIICHUS 3a7ad  C
y4€TOM OTpaHMYEHUH, CBA3aHHBIX CO CBOMCTBAMH PAacCMaTPHBAEMbBIX
00BEKTOB
2 AnrebpanyecKue BbIPaKEHUS
21 Hcnonb3oBarh anredbpanvyeckyr0 TEPMHHOJOTHIO M CUMBOIIUKY,
' MIPUMEHSTH €€ B TIPOIIECCE OCBOCHHS YIeOHOTO MaTepralia
99 HaxomuTh 3HaYeHWsT OYKBEHHBIX BBIPAKECHUH TIPH  3aJaHHBIX
3HAUEHUSIX NMePEMEHHBIX
23 BeimonHATe TipeoOpazoBaHUsl IIEIOTO  BBIPAKEHHUS B MHOTOWIEH
MIPUBEJICHUEM TT0JIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONTHATE YMHOXKEHHE OJHOWICHA HA MHOTOYWICH M MHOTOWICHA Ha
2.4 MHOTOYJIEH, TPUMEHATH (QOopMyJbl KBaJpaTa CyMMBl W KBajpaTa
pa3HOCTH
OcCyIecTBIATh pa3noKeHNe MHOTOUJICHOB Ha MHOXKUTEIH C TIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOXHUTENS, TPYIITUPOBKH CIAaracMbIX,
MpUMeHEeHHS (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh peodpazoBaHUsI MHOTOUJICHOB IS PEIICHNS PasTHHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXHBIX MTPEAMETOB, U3 PEATbHON TPAKTUKH
27 Hcnonb30BaTh CBOMCTBA CTENEHEW € HATypajlbHBIMHM IOKAa3aTEIISIMU

U1 IpeoOpa30BaHusl BEIPAXKESHUN




YpaBHEeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOM TIEPEMEHHOM, MNPUMEHSA

3.1 IpaBWiIa Mepexoaa OT UCXOJHOTO YpaBHEHMSI K PaBHOCHIBHOMY EMY.
[IpoBepsTh, SIBIISETCS JIM YUCIO KOPHEM YPaBHEHUS
32 HpI/IMeH;ITvL rpadpuyeckue MeTOJbl MpU PELICHUHM JIMHEHHBIX
YPaBHEHUH U UX CUCTEM
33 [TonGupats npuMephl ap YUCEN, SABISIOMUXCS PEHICHUEM JTMHEHHOTO
YPaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK JMHEHHOTO ypaBHEHHUS C
3.4 JIBYMsSI TEPEMEHHBIMH; MOJIB3YICh TPaQHUKOM, MPHUBOAUTH MPHUMEPHI
pelleHys ypaBHEHUS
35 Pemate cuctemsl 1ByX JTMHEHHBIX YPAaBHEHHUU C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIIE TpapHUUecKu
CoctaBiaTh U pelarh JUHEHHOE ypaBHEHHUE WINM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHUH 110 YCIOBUIO 3a/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4ui IOJTy4YE€HHBIN pe3ysbTaT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha allre0pandyeckoM s3bIKe
42 OTrmedaTe B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 33JaHHBIM
KOOpJIUHATaM
43 Crtpouts rpaduku nuHerHbIX QyHKIHUNA. CTpouTh rpaduk QyHKIUU Y
' = x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXKIY
4.4 BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PpAacCTOSIHHE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTbD, BpeMsi, 00bEM pabOThI
4.5 HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmoco0 TMpencTaBiIeHUS M aHaIU3a
4.6 uHboOpMalMY, W3BJIEKaTh M WHTEPHPETHPOBATh HHPOPMALUIO U3
rpadUKOB peasIbHBIX MTPOLIECCOB U 3aBUCUMOCTE
8 KUIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTaTh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarta
1 Yucna u BBIYMCICHUS
Wcnonp3oBaTh  HayalibHble  TMPEACTABIEHUS O  MHOXECTBE
11 JeMCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMsI, OKPYTJICHUS] U BBIUYUCIICHUM,
n300paxkaTh JIEHCTBUTENbHbIE 4YHCIIa TOYKAMU Ha KOOPJMHATHOMN
IpsIMOI
[IpumeHsTh MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
19 HaxXOAWUTh KBAJpaTHbIE KOPHHU, HCIOJB3Ysl IpH HEOOXOAUMOCTU
' KaJIbKYJISTOP, BBIIOJIHATH MPE0Opa30BaHMs BBIPAKEHHUH, COAepKAIIIX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM
1.3 Hcnonp3oBare 3amnucu  OONBIIMX M MAUBIX YHCEI C IIOMOIIBIO




JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHsTh TOHATHE CTENEeHH C LEeJIbIM I0Ka3aTeleM, BbIIOJIHATh
MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINIUX CTEHCHH C IICNIBIM
MOKa3aresieM

2.2

BrImonmHATE  TOXACCTBEHHBIE  NMpeoOpa3oBaHMs  pPalMOHAIBHBIX
BBIP@KCHHII HA OCHOBE IMPABUJI JACHUCTBHM HAJ MHOIOWIECHAMH U
anreOpanvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[bIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCIIN

2.4

[TpumensTh mpeoOpa3oBaHUsl BBIPAKCHHH IS PEIICHHUS pa3IMYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEeaIbHON IPAKTUKU

ypaBHeHI/ISI H HCPABCHCTBA

3.1

Pemarsn J'II/IHCI‘/'IHBIG, KBaJApaTHBIC YpaBHCHUA HW PALUOHAJIBHBIC
YpaBHCHUs, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/II\/JI C ABYMA
IICPEMCHHBIMU

3.2

3.3

IIpoBoguTh npOCTEHIIME HCCIENOBAaHUS YPAaBHEHUH U CHCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
NpeCTaBIeHUN (yCTaHaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa
YPaBHEHUH pElLlEeHUs], €CJIU UMEET, TO CKOJIbKO, U IIPOYEe)

[lepexomute OT cIOBeCHOH  (QOpPMYIHpPOBKM  3amadyu K e
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WU
CHUCTEMBI yYp aBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4y MOJYyYEHHBIN pe3yJbTaT

3.4

[IpuMeHATHh CBOWCTBA YHCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKH,
peuaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpaQUYECKyr0  WUIIOCTPAIMI0  MHOXKECTBA  PEIICHHI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

4.1

4.2

k/x

[lonuMaTh M UCMONB30BaTh (DYHKIMOHAIbHbIE MOHATUS M S3bIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPENeNsATh CBOWCTBA (YHKLUHU
1o e€ rpaduky
Crtpouts rpaduKu 371€eMEeHTapHbIX PYHKINN BUJA:

y=k/x

1<

, ¥ =x%, y = X% y = [X|, onuChIBaTh CBOWCTBA YMCIOBOW (PYHKIMHU IO €€
rpaduKy

9 KVIACC

Kon
NpoBePsSIEMOro
pe3yJjabTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucna 1 BEIUUCIIEHUS




1.1

1.2

1.3

CpaBHI/IBaTB U YIIOPpAAOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC
qucia

BeImonHATh apudMeTHUecKue NEeHCTBUS C PAlMOHATBHBIMU YUCIIAMH,
coyeTasi YCTHbIE M MUCbMEHHBIE MPUEMBI, BBIOJHATH BBIUUCICHUS C
HpPalUOHAIIbHBIMU YU CIIAMHU

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU I0KAa3aTelIIMU U KOPHEW,
BBIYUCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUN

1.4

2.1

2.2

2.3

2.4

OKpyryATh NEHCTBUTENBHBIE YHCIIA, BBITOJIHATH IPUKUAIKY PE3yIbTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUN

YpaBHEHHUs 1 HEpABEHCTBA

Pemarp uHENWHbIE W KBajpaTHblE ypaBHEHUS, YpPaBHEHUS,
CBOJAIIMUECS K HUM, IPOCTENIINE IPOOHO-PAllMOHAJIbHBIE YPABHEHMUSI

Pemate cucreMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIE€PEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJIHO YPABHEHUE HE SBISAETCS
JIMHEWHBIM

Pemate TekcTOBBIE 337a4yM anreOpanvdeckKuM CIIOCOOOM C TOMOIIBIO
COCTaBJICHHUSI YpaBHEHHS] WJM CHCTEMbI JIBYX YpPaBHEHHH C ABYMS
NepeMEHHBIMHU

[IpoBomuTh mpoOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM H  CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduuecKux
MIpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPAaBHEHUE UIIU
crcTeMa YpaBHEHUH peleHusl, €Clii UMEET, TO CKOJIBKO)

2.5

Pemate  nuHeElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aIUCHIBAThH
pELIEeHNE C MOMOILBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYArOIMEe KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuieHuce
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM prIMOfI, 3alUCbIBaTh PCUICHUC C
IIOMOIIBIKO CMMBOJIOB

2.7

Hcnons3oBaTh HCEPAaBCHCTBA ITPpH PCIICHUHU PA3JIMIHBIX 3a1a4

OyHKIMU

3.1

3.2

3.3

Pacnio3naBate  QyHKIMM ~ W3y4yeHHbIX  BUAOB.  Iloka3biBaTh
CXEMaTUYECKH PacIoyIOKEHHE Ha KOOPAMHATHOMN IIOCKOCTH Ipa(pUKOB
¢byukuuii Buna: y=kx, y=kx+b, y=Kk/X, y=ax?+bx+c, B 3aBUCHUMOCTH OT
3HauYeHUHN KO3(PPHUIIMEHTOB, ONMUCHIBATh CBOMCTBA (QYHKITHI
[loka3piBaTh CXEMaTMYECKH PpACIOIOKEHHE Ha KOOPJIMHATHON
IUIOCKOCTU TpaduKkoB GYHKUUH Buaa y = VX, y = [X| U ONMUCHIBATh
cBOicTBa PyHKIMI

Crpouth ¥ H300paxkaTh CXEMaTHYECKH TIpadUKu KBAJPATHUHBIX
(GyHKIUH, ONMMCHIBATH CBOMCTBA KBaJpPaTHUHBIX (QYHKIMH MO HX
rpaduxam

3.4

Pacnio3naBath KBaapaTuuHyi0 (GYHKIHIO TIO (Qopmyiie, HTPUBOAUTH
MpUMepbl KBAaAPAaTUYHBIX (QYHKIUM M3 peanbHOM >KU3HM, (PU3MKH,
re€OMETPUH

Apudmernueckast 1 reoMeTpUUECcKasi IPOrpeccuu

4.1

Pacnio3naBath apuMeTHIECKyI0 U T€OMETPHUECKYIO TIPOTPECCUH TIPU
pPa3HBIX crioco0ax 3agaHus




BEIMONMHATE BBIYHUCICHHS C HCHOIL30BAaHHEM (bOpMy.]'I N-ro 4JjeHa

4.2 apu(METHYECKOW M T€OMETPUYECKOH MPOrpeccHii, CyMMBbI MEPBBIX N
YJICHOB

43 N300paxkaTh 4ICHBI MOCIEJOBATEIBPHOCTH TOYKAMH Ha KOOPIMHATHOM
IUIOCKOCTH
Pemate 3amauu, cBA3aHHBIE C YMCIOBBIMH IOCIIEOBATEIBHOCTSAMH, B

4.4 TOM 4YHCJIE 33Ja4d W3 pPEaTbHOW KHM3HM (C HCIOJIB30BaHUEM

KaJIbKYJISATOPA, U(PPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJlePKAHUS
1 Yucna v BBIYUCIICHUS
Jpobu OOBIKHOBEHHbBIE W JIECATHYHBIC, TEPEX0] OT OJHOM (OpMBI 3alUCU
11 npobeit x apyroi. [loHsTHE panMOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSAOYMBAHUE PAI[MOHATIBHBIX YHCEI
12 ApudmeTrnueckue ASUCTBUS C pallMOHaIbHBIMU UKciIaMu. Perienue 3a1au u3
pealbHOM MPAKTUKK HA YaCTH, HA POOH
13 CreneHb C HaTypaJbHBIM TIOKa3aTelieM: OIpejesieHue, IpeoOpa3oBaHUe
BBIPQXEHHI Ha OCHOBE OIMpeeNieHus], 3aITUCh OOJIBIITUX YUCEel
14 [IpotieHTHI, 3aMUCh MPOLEHTOB B BHJAE ApOOU W ApOOM B BUJIE MPOILICHTOB.
Tpu OCHOBHBIE 33/1a4 HA MPOLICHTHI, PEIICHUE 331a4 U3 PeaTbHOU MPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEIMMOCTH, pAa3JIOKEHHE Ha  MHOXKHUTEIH
HATypaJbHbBIX YHCET
16 PeanpHple  3aBUCMMOCTH, B TOM 4HCIe T@psMas ©  oOpaTHas
MPOMOPLUOHAIBHOCTH
2 Anrebpanyeckue BhIpaXEHUs
21 [lepemeHHbIE, UUCTOBOE 3HAYEHUE BBIPAXKEHUS C NEepeMeHHOH. JlonmycTrmbie
3HAYEHUSI IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXJY BeIMYMHAMU B BUIAE (HOPMYIIBL
Boeruucnenns no gpopmynam
23 [IpeoOpazoBanrie = OYKBEHHBIX  BBIPOKEHUW, TOXJIECTBEHHO  pPaBHBIC
BBIPKECHHUS
24 CBoiicTBa CTENEHU C HATYpaJIbHBIM MOKA3aTeIEM
25 OpnHounenbl 1 MHOrousieHbl. CTenenb MHOrowieHa. CloKeHue, BhIYUTAHUE,
YMHO)X€HHE MHOTOYJICHOB
26 dopMyIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI U KBaJIpaT Pa3HOCTH.
dopMyIa pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWICHOB HA MHOXHUTEIHN
3 YpaBHeHUS
31 VYpaBHEHHE, KOpPEHb YpaBHEHWs, TpaBuIa npeoOpa3oBaHus ypaBHEHMS,
PaBHOCUJIBHOCTbh YpaBHEHUM
32 JIuHeitHoe ypaBHEHHE C 9IIHOI71 nepeMeliHoﬁ, YUCIIO KOPHEW JMHEWHOrO
ypaBHEHUS, PEIICHHE JIMHEWHBIX YpaBHEHUN
33 CocraBnenue ypaBHeUHI/Iﬁ M0 yCJIOBHIO 3a7aud. PemeHne TeKCTOBBIX 3a7ad ¢
MOMOIIIbIO YPABHEHUI
3.4 JluHeitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema [ByX JIMHEWHBIX YpaBHEHUU C JABYMS NEpeMEHHbIMH. PelieHue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJCTaHOBKH. [Ipumepbl petieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIMN
4.1 Koopaunara Touky Ha IpsiMOit
492 UucnoBbeie mpoMexyTKU. PaccTosiHue Mexay ABYMsI TOUKaMU KOOPAMHATHOU

IPsIMOI




[TpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHara

4.3 TOYKHU Ha KOOPJAMHATHOM IUNIOCKOCTH
44 [Tpumepsl I‘pil(bHKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB pearbHBIX
3aBUCUMOCTEH
4.5 [Tonsitue pynkuuu. ['paduk Gynkiuu. CoiicTBa GyHKITUN
4.6 Jlunetinas Gynkmus, e€ rpaduk. ['paduk GyHKINN y = [X|
47 Fpaq)nqecime pellIeHHE JIMHEHWHBIX ypPaBHEHUM M CHUCTEM JIMHEHHBIX
ypaBHEHHH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
1 Hucna 1 BBIYMCICHUS
11 KBangpatueiii kopeHb u3 uwncna. lloHsTHe 00 HWpparOHAIEHOM YHCIIE.
JlecaTUuHbIe NPUOJINKEHUS UPPALIMOHATIBHBIX YHCEII
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 peoOpPa30BAHUIO YHCIIOBBIX BBIPAKCHHUN U BBIYMCICHUSAM. JleficTBUTENbHBIC
qucia
1.3 CreneHsb ¢ 1eabIM MOKa3ateseM 1 e€ cBoiicTBa. CTaHaapTHas 3alKCh YHCia
2 AnrebpandyecKkue BbIpaKeHUS
2.1 KBanpatHbiii TpEXuiieH, pa3iokeHnue KBAIPATHOTO TPEXUICHAa HA MHOKUTEITH
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoi 1poou
2.3 CrnosxeHue, BBIYMTAaHUE, YMHOXKEHUE, JIEJICHHE alre0panyeckux apooeit
2.4 PannonanbHble BbIpaykeHUs M UX IpeoOpa3oBaHue
3 YpaBHEeHUs 1 HEpaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyia KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIINUXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme npoOHO-pallMOHATBHBIE YPAaBHEHHS
I'paduueckas mHTEpHpETaNUsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [IpuMepsl perieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEpEMEHHBIMH
35 Pemrenne TekCTOBBIX 3a7a4 anreOpandeckuM CrocoooM
3.6 UYucioBbie HEPAaBEHCTBA U MIX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM NTEpEMEHHON
3.8 PaBHOCMIIBHOCTh HEPABEHCTB
3.9 JIuHelHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
41 [Monsatue ¢ynkuun. OOIacTh oONpeAeNeHUS M MHOXXECTBO 3HAYCHHH
dbyakuun. CriocoObl 3a1aHus QYHKITHI
4.2 I'paduk ¢pynkuuu. UreHue cBOMCTB GyHKIMHU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAKAIOUIUX PeaTbHbIE TPOIECCHI
44 OyHKIIUN, ONMUCHIBAIOIINE TMPSIMYI0 U OOpaTHyI0 MpPOHOPIHOHAIBHBIC

3aBUCUMOCTH, UX TpapuKu




4.5

OyHKIMUU Y =X, y = X7

4.6 Oynknuu Y = [x, y = |x]|
4.7 ['paduueckoe pereHne ypaBHEHUN U CUCTEM YPaBHEHHM
9 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAepP/KAHUSA
1 Yucna u BBIYUCIEHUS
11 PannonanbHple uMcnia, MppalMOHATIbHBIE 4YHCIA, KOHEYHbIE U OECKOHEUHbIE
JECATUYHBIE TPOOH
MHOXeCTBO IeHCTBUTENBHBIX YHCEN, IEHCTBUTEIBHBIC YHCIa KaK OECKOHEUHBIE
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEX]y MHOXECTBOM
JEHCTBUTENBHBIX YKCEN U KOOPAMHATHOM npsiMoil. CpaBHEHUE JEHCTBUTEIbHBIX
qucel
13 Apudmernueckue 1eHCTBUS ¢ AEUCTBUTEIbHBIMU YUCIAMU
W3mepenus, npubamKeHus, oueHKU. Pa3mepbl 00bEKTOB OKpY’KAIOIIEro MHUPA,
14 JUIMTEILHOCTh IPOLIECCOB B OKpyXkatomem wmupe. [IpubnnxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uucen. Ilpukuaka u ouneHka
pPE3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEeHUS U HEpaBEHCTBA
2.1 YpaBHEHUS C OAHON IEPEMEHHOU
2.2 JInneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOAAIIUXCS K JTUHEUHBIM
2.3 KBaznpaTtHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
24 BI/IKB"a,Z[pa\:FHOC YPaBHEHHUE. IIpuMepel pemieHus ypaBHEHUN TpeTbed U
4yeTBEPTOM cTeneHel pa3okeHneM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €ro Tpauk
2.8 Penienne cuctem ByX JMHEHHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU
29 PemeHvI/Ie CUCTEM [BYX YpaBHEHHMH, OJTHO M3 KOTOPBIX JUHEHHOE, a Jpyroe —
BTOPOI1 CTENEeHU
2.10 ['padmyeckas MHTEpIpETALlUsl CUCTEMBI YPaBHEHHH C IBYMsI IEpEMEHHBIMU
211 Pemenre TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
2.14 PelieHne cucTteM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBazpaTHble HEpaBEHCTBA
216 ['paduueckas uHTEpHpeTalys HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MepEeMEHHBIMU
3 DyHKIUN
31 KBagpatnunas ¢yakuus, e€ rpaduk u cpoiicTBa. [lapabosa, KOOpAWHATHI
BEPIINHBI MApadOJIbl, OCb CHMMETPHH MTapadOJIbI
3.2 I'paduku pyrxiuit y=kx, y=kx+b u ux coiictBa
3.3 I'paduku Gyrkimit y=k/X, y = x° 1 ux cBOMCTBa
3.4 ['paduku hyHKIMIA , 1 UX CBOMCTBA




YucnoBeie IIOCJICA0BATCIBHOCTHU

Ornpezenenre U CocoObl 3aaHKUS YHUCIOBBIX TOCIEIOBATEIBHOCTEH. 3a/aHue

4.1 MOCIIEA0BATEIHPHOCTH PEKYPPEHTHOM (hopMyIioit u popMyIoi N-To daeHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOH
MIPOrPECCUU, CYMMBI IIEPBBIX N YICHOB

43 I'eometpuueckass mporpeccusi. QPopmynsl N-TO  WieHAa TEOMETPUYECKOMN
IPOTPECCUH, CYMMBI ITEPBBIX N YJICHOB

44 N300pakeHre 4YieHOB apu(METHYECKOW M T'eOMETPUYECKOH IMpOrpeccHii
TOYKAaMHU Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT

4.5 C1oKHbI€ NPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olepanyy HaJ MHOYKECTBaAaMHM; YMEHHE OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3aja4; YMEHHE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUTSL OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 33]a4
U3 APYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: OIPEACICHUE, aKCHOMa, TEOpeEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMSI BHICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
necaTu4Hass ApoOb, CTaHJAPTHBIA BUJ YUCIIA, PAIlMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(pMeTHYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JIEHCTBUS C  4YHCIaMHU, CpaBHMBAaTb W
yIOpSAOYMBAaTh YHCIA, MNPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MHPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBII KOpeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oonbllle €AMHUIBI; YMEHHME BBINOJIHATH PAcy€Thl MO (QopMmyIam,
peoOpa3oBaHus IENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, PA3JIO)KEHHE MHOIOUYICHA HA MHOXHUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpMyYJ pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHue oneprupoBaTh NOHATUSMU: YHCIOBOE PAaBEHCTBO, YPABHEHHE C
OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHME pellaTh JMHEHHBIE U KBaJpaTHbIE ypaBHEHUS,
TpOOHO-pallMOHATIFHBIE YPaBHEHHUSI C OJHOW TEPEMEHHOMN, CHUCTEMBI
JBYX JIMHENHBIX YpaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE W JpOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1ad U3 APYTruxX MpeIMETOB
U TpaKTUYECKUX 3aJady; YMEHHE MHCIIONb30BaTh KOOPAMHATHYIO
NpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakeHUs! pelIeHui
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHHne onepupoBaTh MOHATUSAMH: QYHKINS, Tpaduk QyHKIINH, HYITH
¢byHKIUY, MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHusi, yOBIBaHWsS, HaWOOJbIIeE ¥ HaUMCHbIIEE 3HAYCHHS
GbyHKIUY; YMCHHE OTIepUPOBATH TIOHSITHSIMH: npsimast
MPONOPIMOHAILHOCTh, JTMHEWHAsT (QYHKIUS, KBaJApaTuyHas ()yHKIIHS,




oOpaTHasi NPOMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHe
CTpOUTH TpapuKu PYHKIUH, UCIIOIB30BATh IPadUKHU AJIS ONIPEICIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl pEIICHHs 3a7ad U3 JAPYTuX
y4eOHBIX TPEJAMETOB U peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(dbopMyIamMu 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OIepupoOBaThH MOHSITUSIMHU: MOCIIEZI0BATEIbHOCTb,
apupMeTHyeckass M TEOMETpUYECKas  IPOTPECCHH;  YMEHHUE
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJe 3a/1a4 U3 JIPYTUxX
y4eOHBIX MPEIMETOB U peaTbHOU KUIHU

YMeHue pemiaTth 3aaud pa3HbIX THUIIOB (B TOM 4YMCJE Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, PadOTy, LIEHy TOBApOB M CTOMMOCThb
MOKYIOK U YCIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBJICHUS JINYHBIMU U
CeMEeHHbIMM  (pMHAHCAMM); YMEHHE COCTaBISITH  BBIPAKCHUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHMIO  3a/Jayu,
UCCIIEI0BaTh IOJYYEHHOE PEIICHUE U OLICHMBATh IIPABIONOA00OHOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jyd, JIOMaHasi, yroji, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHMH TPEYrOJILHUKH, INPSAMOYTOJBHBIA TpPEYrOJIbHUK,
Me/iraHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHKA, YETHIPEXYTOIBHUK,
napajiesnorpaMM, pomM0O, TNPSAMOYTOJbHUK, KBaJpaT, Tpameuus;
OKPY>KHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarh 3aJlaud, B TOM YHCIIE U3 MOBCEJHEBHOMN
KHU3HU, Ha HAXOXKIACHHUE T'C€OMETPHUYECKUX BEIWYMH C MPUMEHEHHEM
U3YyYEHHBIX CBOMCTB (uryp u Gpaxkron

10

11

12

YMeHue onepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapauIeIbHOCTh U IEPHEHAUKYIAPHOCTh IPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOEKIUs,
nojobue ¢puryp, noJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO M
nojnobue ¢uryp, napamienbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KaroIlleM MHUpe

YMeHune omnepupoBaTh TMOHATHUSMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmnuMHA yria, CHHYC U KOCHUHYC yIJia TPEYrojbHHKA), IIIOMIA/Ib;
yYMEHHUE OIEHUBATh Pa3MEphl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHUE TMPUMEHATH (OPMYIBI TMEpUMETpa U  IUIOIMIATU
MHOTOYTOJILHUKOB, JIJIMHBI OKPY>KHOCTH M TUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO MapajulesieNuNela; YMEHHUE MPUMEHSITh MPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUINH, PACCTOSTHUM, IUTOIIaAeH

YMenune wu3zo0pakarb IUIOCKHE (QUTYpl W HX KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB ¥ JJICKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH
CHUMBOJIbHOMY OIMIMCAHUTIO

13

YMeHue omnepupoBaTb MOHATHSIMHU:  NPSIMOYTOJIbHAas — CHCTEMa
KOOpJIUHAT, KOOPAWHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MIPOU3BE/ICHUE BEKTOPA HA YUCIIO, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB;




YMEHHE HCMOJIb30BaTh BEKTOPHl M KOOPAWHATHI JAJISl MPEACTaBICHUS
JaHHBIX W PEIIEHUS 3aJa4, B TOM YHCJIEC W3 JPYTUX YUCOHBIX
MIPEIMETOB U PEaIbHOM JKU3HU

14

15
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YMeHHe onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE M  KPYTrOBBIE
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJiplllee M HAaUMEHbIIee 3HAYEHUs, pa3Max 4YMCIOBOTO Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  MPEoOpPa3OBBIBATH
uHbOpMalMIO, MPEJICTABICHHY0 B Ta0iuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B
OKpY’KaIOIllEM MUpE

YMeHue onepupoBaTh IMOHATHAMH: CIY4YalHBIA ONBIT (CIIy4aiHbII
IKCIIEPUMEHT), JJEMEHTApHOE€ COOBITHE (JIEMEHTApHBIH HCXOJ)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIY4alHBIX COOBITUN B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU COOBITUSIMU; YMEHHUE pellaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B IKU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBILINX YUCEJI U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX

YMeHue BbIOMpaTh NOIXOISAIMIMNA W3YYEHHBIM METON AJIs pEeLIeHHS
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH NPOSBICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMHPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMbBIX HA OI'D I10

MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYUCIEHUS
11 HatypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEll
12 OOBIKHOBEHHBIE W JECATHYHBIE  JApPOOHM,  MPOLEHTHI, OECKOHEUHBIE
NepPUOANYECKHE TPOOH
13 Panmonaneupie uucia. ApudMeTHdyeckue oOInepaluu ¢ PaldoOHAIbHBIMU
qHUCIaMU
14 JeiictButenpupie yncna. ApupMETHYECKHE OIlepaluu ¢ JeHCTBUTEIbHBIMU
YHUCIaMU
15 [TpubmmxEnnpie BBIMMCIICHUA, NPABUJIA OKPYIJICHMA, NPUKWIKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUS
2.1 bykBeHHbIE BbIpaKeHUS (BbIPAKEHHS C IEPEMEHHBIMH )
29 Crenenp ¢ 1uenbiM MokasareneM. CTENeHb C palMOHATBHBIM IOKa3aTeJieM.
CBolicTBa CTENEHU
2.3 MHoOTrOo4YWIeHbI
2.4 Anrebpanueckast 1po0b
25 Apudmernueckuit KOpEHb HaTypajabHON CTEIIECHHU. HenictBus c
apu(METHUECKUMH KOPHSIMHU HATYPAIbHOH CTETIeHN
3 YpaBHEHUS 1 HEPABCHCTBA
31 [ensie n IpOoOHO-panuoHaIbHble ypaBHEHUS. CHUCTEMBI M COBOKYITHOCTHU
ypaBHEHUI
39 Llensie u nApoOHO-panoOHabHBIE HepaBeHCTBAa. CHCTEMbl M COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEILHOCTEH
42 Apudmernueckass M TeoMmeTpuyeckas nporpeccud. Dopmyna  CIOKHBIX
MIPOIICHTOB
5 OyHKIMU
OyHkIusa, cnocoObl  3amanus  QyHKiuu. ['paduk  pynkmuu. OOnacTh
OlpesieNIeHusl U MHOXKecTBO 3HaueHui ¢ynkimu. Hynu ynkmun. [IpomexyTtku
5.1. 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIHH. MakCUMyMBbl U
MUHUMYMBbI (yHKIMH. Hambonbliee M HauMeHbllee 3HaueHHE (QYHKUIMU Ha
IPOMEKYTKE
6 KoopanHaTsl Ha IpSAMOi U TJIOCKOCTH
6.1 KoopaunaTtHas npsmas
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroabHHUK
7.3 MHOTOYTOTbHUKH




7.4

OKpy>KHOCTb U KpyT

7.5 N3mepenne reoMeTpruIecKuX BETMIUH
7.6 BekTopbl Ha TIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 ['padsl




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

* Maremaruka. Anre0pa: 8-if kitacc: 6a30BbIl YPOBEHb: YUeOHUK; 16-¢ u3aaHue,
nepepaboranHoe MaxkapsraeB FO.H., Munmiok H.I'., Hemkos K.W. u np.; mox pepakueit
TemsikoBckoro C.A. AxkumnonepHoe o6mectBo «M3marensctBo «lIpocBemenue»

* Marematuka. Anredpa: 9-if kiacc: 6a30BbIi ypOBeHb: yueOHUK; 15-¢ u3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munatox H.I'., Hemkos K.W. u np.; mox pemakiuen
TenskoBckoro C.A. AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



