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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4yeHue ApYrux AUCLHUILINH, KaK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B MOBCETHEBHON JKHU3HU.
PazButne y oOydaromuxcss Hay4yHbIX MPEACTaBIEHUN O MPOUCXOXKICHUM M CYIIHOCTH
anreOpanyeckux aOCTpakIHid, Crocode OTpaKeHHUs MaTeMaTUYeCKOH HayKoil SBJICHUH U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBILUIEHHSI, HEOOXOAMMBIX Ui aJalTallMd B COBPEMEHHOM LM(poBoM oOuiectBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBaTh yTBEepkAeHUS. OCBOCHHE Kypca anreOpbl o0ecreynBaeT
pasBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaroLIUXCsA: OHM MCIHOJB3YIOT JIeAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITENbHOE pEIIeHUWEe 3ajad  SBJISeTCS  peajnu3anuein
JeSITeIbHOCTHOTO IPUHLIMIIA 00Y4EHUS.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYecKre JuHuM: «YHucna u
BBIUUCIICHUS», «AJNTreOpandeckue BBIPAKEHUS», «YPAaBHEHHS M HEpPaBEHCTBa», «DyHKIUN».
Kaxnas u3 3Tux conepkaTebHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B xone n3ydeHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Aredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJAJACHUIO OOYYalOIIMMHUCA OCHOB YHHMBEpPCAIbHOIO MaTeMaTHYeCKOIo
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTeMAaTHKH, CIIOCOOCTBYET PA3BHTHIO y OOYYArOMIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHA O YHCIE Ha ypPOBHE
OCHOBHOT'O 00I[ero 0O0pa3oBaHUs CBSI3aHO C PAlMOHATIBHBIMH U MPPALMOHAIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdecKkux JHHHUH — «AnreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBaHHMIO Yy  OOydaroluxcs
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NpPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 001Iero oopa3oBaHus
yueOHBII ~ MaTepuan TPYNNHPYETCs BOKPYr  palMOHAIbHBIX  BBIpaXeHHHl.  Anredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaahbHOro mupa. B 3amaun oOyueHus anredpe BXOISAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJIEHHUS, HEOOXOAMMOT0, B YacTHOCTH, s
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JEAYKTUBHBIX PaCCYKICHHIA.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAUUECKOM  JIMHUM  HAIeleHO Ha  TOJy4YeHue
0o0yJaronuMucs 3HaHUN 0 QYHKIHMSIX KaK Ba)KHEUIIEH MaTEMaTHYSCKON MOJIETH JIJIs OTTHUCAHUs
U HCCIIeZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3yueHue
MaTepHuaia CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS MCIIONIb30BaTh pa3IMuHbIE



BBIPA3UTEIbHBIC CPEICTBA sI3bIKA MATEMaTHKH — CIIOBECHBIC, CUMBOIMYECKUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo yudeOHOMY IUlaHy B 7-9 KjaccaxX H3y4aeTcss y4deOHBIM Kypc «Airedpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLUIME OCHOBHBIE pa3lieibl colepxaHus: «Hucia U BBIUHUCICHUS,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

COJAEPKAHUE OBYYEHUSA

7 KUIIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GOpMBI 3amucu Apodeilt K
apyroi. IloHsATHEe panMoOHaIbHOrO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. Apudmerndeckue IEHCTBHS ¢ PallMOHAIBHBIME YHCIaMH. Perienue 3amaq U3 peanbHOU
NPaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHpb ¢ HaTypaJlbHBIM IOKa3aTelieM: ONpeJelieHue, IpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OIpe/eeHHUs, 3aIiCh 00IbIUX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00paTHas MPOIOPLUOHAIBHOCTH.

Auredpanyeckune BbIpasKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4YeHUs
nepeMeHHbIX. [lpeacraBieHue 3aBUCUMOCTHM MEXJIYy BeIMYMHAMU B BUAe (HOPMYIIBIL.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpaXXEHUI, IPaBUJIa NMPEoOpa30oBaHMsI CYMM M IIPOM3BENIEHUM, IIPaBUia PACKPBITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpnnHowieHbl 1 MHOrowieHsl. CreneHb MHOrouieHa. Cllo)KeHHE, BBIUYUTAHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJapaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpaABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIIO KOPHEH JIMHEWHOrO YypaBHEHUS,
pelieHue JIMHEWHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHHH MO YCIOBHUIO 3ajgaud. PenieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. Crucrema ABYX JTWHEWHBIX
YpaBHEHHMH ¢ JBYMs NEpeMeHHbIMH. PelieHne cucTeM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
IIpumepsl pemieHns TEKCTOBBIX 337a4 € TIOMOIIB CUCTEM YPAaBHEHMI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKH Ha
KoOpAWHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuun. I'papux ¢ynkuuu. CpoiicTBa (QyHKUHUH.
Jluneitnas QyHkums, e€ rpapuk. ['padux Gynkumu y = |X|. ['paduueckoe pemeHne THHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHHUM.



8 KJIACC

Yuciia ¥ BBIYMCICHHSA

KBagpatHblii kopeHb u3 uucna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuynbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncell. CBoWCTBA apupMETHIECKUX KBAJIPATHBIX KOPHEH M HX
IPUMEHEHHE K IpeoOpa30oBaHUIO YKMCIOBBIX BBIPRKEHUH M BblUMCIEHUSAM. [lelicTBUTENbHBIE
qucia.

Crenens ¢ 1eqbIM I0Ka3arenaeM u e€ cBolicTsa. CTaHaapTHas 3alKCh YHCIIA.

Anrebpanueckue BhIpaKeHUIAJTedpandeckue BbIpasKeHUs1

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUUTAHUE, YMHOKEHHE, JIeJIeHne aiaredpanyeckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

VYpaBHEHUs U HEPABEHCTBAY paBHEHUs] H HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyrna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
palMOHAJIbHbIE YPABHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpaBHEHUN C JIBYMs I€peMEHHBIMHU. lIpuMepbl pemeHus CucTeM HENMHEHMHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 alIreOpandecKuM CriocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENWHBIX HEPABEHCTB C OJJHOU MEPEMEHHOM.

OyHKIMNPYHKIUT

[Toustue ¢pynkuuu. OGNacTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH QyHkuu. CriocoObl
3aaHus QyHKIUH.

I'padux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GyHKIMHI, OTpa)karoluX peaabHble MPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['paduteckoe pemreHue ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonanpHble 4Kcia, UppallMOHAIbHbBIE YUCIIa, KOHEYHbIE U OECKOHEUHbIE NECITUYHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecATU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPJAUHATHOMN MPSMOI.

CpaBHeHUE JEWCTBUTENBHBIX YHMCEN, apu(MeTHUeCKUue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

Pasmepbl OOBEKTOB OKPYXKAIOLIEr0 MHpPA, IUTEIBHOCTH IPOLECCOB B OKPYXKAIOIIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue Yuced.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInneliHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH MW 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HAa MHOKUTEIIN.



Pemenne  npoOHO-paliOHaNbHBIX  ypaBHeHHW.  PemieHuMe  TEKCTOBBIX  3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cucTeMm IByX YpaBHEHMM, OAHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTerneHu. ['paduueckas HHTEpHpeTalys CUCTEMbl YPaBHEHHN C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPAaBEHCTB C OJAHOM IIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHCTBa. I'paduueckas mHTEepnpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

OyHKIMNPYHKIIUT

KBanparnunast ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPITHHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dynkmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , u ux cBoiicTsa.

Yucnossle ocae10BaTEIbHOCTH YHCI0BbIE TOCIeJ0BATEIbHOCTH H IIPOrPECCHH

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmynoit u hopmyoit N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccud.  Dopmynasl N-ro  4ieHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeccuii, CyMMBbI IIEPBHIX N YICHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOH MPOrpeccHid TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBINA POCT. CII0KHBIE POLICHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS HPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKoe BOCIINTAHHE:

IMMPOABJICHUEM HHTCpPECAa K IMPOHNIIOMY HW HACTOAIIEMY pOCCHI;'ICKOI\/’I MaT€MaTuKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSAM POCCHICKMX MaTeMaTUKOB M POCCHUHCKON
MaTeMaTUIeCKOH HIKOJIbI, K UCITOJIB30BAHHUIO 3THUX I[OCTI/I)KCHI/Iﬁ B IPYrux HayKax W IMPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME!

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero IMpas,
NPEJCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp T'PakJaHCKOro O0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
06CY)K)IGHI/HO STHYCCKUX npo6neM, CBA3aHHBIX C MPAKTHYCCKHUM IMPUMCHCHUEM )IOCTI/I}KGHI/Iﬁ
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IPUHILUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHUE B PEUICHMM INPAKTUYECKUX 3aa4 MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTeMaTUYECKOT0 0Opa30BaHUs Ha MPOTSKEHUH BCel
KHU3HH Ul YCHEITHON NpodecCHOHANIBbHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAaeKTOPUH OOpa3oBaHUA U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHITHIO MaTeMaTHYECKHUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUIH, YMEHUIO BUACTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUA



OpHEHTAIEe B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW NEATEIhbHOCTH, JTAlOB €€ pa3BUTHS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALUU, OBJIAJICHUEM SI3bIKOM MATEMaTUKH U MaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUSI MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEI0BATENBbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHHe  KYJLTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECaX CBOETO 3J0POBbBS,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKcHH,
MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TAaKOT'O K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3ko10rNYecKoe BOCIIUTAHNE:

OpHEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM Ul pelleHus 3ajad B o0iactu
COXpPAaHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OILICHKM HMX BO3MOXHBIX
MOCNEACTBUI ISl OKPY>KAIOLIEH cpeibl, 0CO3HAHUEM TJI00aTbHOIO XapaKTepa SKOJIOTHYEeCKHX
poOJIeM U yTeH UX PEIICHHUS;

8) axanTanusi K N3MEHAIUMCS YCJI0BUSM CONMATbHOU M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHMCIIE YMEHUE YUUTHCS y JPYTUX
JroJIed, puoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OIBITA IPYTUX;

HEOOXOIMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4YHCiIC (POPMYITUPOBATH UJICH,
MOHSTHSI, TUIIOTE3bI 00 00BEKTaX M SBICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABAThH
JIeUIUTHI COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIHPHUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
neicTBus, GOpMYIUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

®BBIBJIATE U XapaKTE€PHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTUYeCKHX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHATUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIsl 00001eHus
U CPaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAJIN3A;

® BOCIIPUHMMATh, (OPMYIUPOBATh U NPEeoOpPa3OBbIBATh CY)KJIEHUS: YTBEPAUTEIbHbIE U
OTpULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBISIBJIATH MAaTEeMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U MPOTUBOpEUHs B (akTax,
JNaHHBIX, HAOMIOAEHMSIX W YTBEPXKACHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e leJIaTh BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHMKH, JIEAyKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOYE€HNN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® pa3dupaTh J0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPXKIAECHUH (IpsMbIe U OT IPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (PaKTOB,
BBICTpauBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;



e BEIOMpaTh cIoco0 pemieHuss y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAALINNA ¢ Y4ETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareJnLCcKue AeliCTBHA.

® ICTIOJIb30BAaTh  BOINPOCHl KAk  MCCIEJOBATENbCKUA ~ MHCTPYMEHT  TO3HAHMS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITEJIbHO yCTAQHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpPOBaTH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HUIIMIO, MHEHHE;

® [IPOBOJIUTh IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIH 3KCIEPHUMEHT,
HEOOJIBIIIOE UCCIIEJOBAHUE I10 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

® CaMOCTOATEJIBHO (JOPMYIMPOBATH 000OIIEHUS U BBIBOBI IO Pe3yIbTaTaM IPOBEAEHHOTO
HaOJIOIEHUs, UCCIIEI0BaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3yJbTaToB,
BBIBOJOB 1 0000IIEHNI;

® [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLIECCa, & TAK)XKE BBIIBUraTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBUSX.

Padora ¢ undpopmanmeii:

® BBISIBJIATH HEJAOCTATOUHOCTh U M30BITOYHOCTh MH(OPMALMU, JaHHBIX, HEOOXOAUMBIX IS
pelLIeHHs 3a/1a4u;

¢ BEIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W MHTEPIPETUPOBATH HH(POPMAIUIO
pas3INYHbIX BUAOB U (GOPM NPEICTABICHHUS;

¢ BEIOMpaTh (GOpMYy MPEACTaBICHHUS MHPOPMALMU U WIUTIOCTPUPOBATH PEIIaeMbIe 3aJaun
cXeMaMH, AruarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

® OLICHUBATh HAAE&KHOCTb MH(DOPMALUU IO KPUTEPHUSAM, NPEAJIOKEHHBIM YUYUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBbIE yHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

® BOCIIPUHUMATh M (POPMYIUpPOBaTh CYKICHUS B COOTBETCTBUHU C YCIOBHUSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOI TOYKY 3pEHUS B YCTHBIX W
NMUCHMEHHBIX TEKCTAaX, IaBaTh MOSCHEHHS 110 X0y PEIIeHHS 3a/1a4d, KOMMEHTHPOBATh
HOJyYEeHHBINH pe3ynbTaT;

®B X0Jie 00CYKJEHHS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOIEMBI,
pemaemMoi  3amayd, BBICKA3bIBaTh WJEW, HAICJIEHHbIE Ha TIOMCK pEIIeHMUs,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYTrUX YYacCTHUKOB JIMAJOra,
0oOHapyXUBaTh pa3IMuue U CXOJICTBO MO3UIMI, B KOPpEKTHOH hopme PpopMyIrpoBaTh
pasHOIJIacHsl, CBOU BO3PAKEHHUS;

® [IPEJICTABIIATh PE3YJIbTATHl PEUICHUs 33Ja4yM, DKCIEPUMEHTA, WCCIICAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPUH;

® IOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUAYAILHONW paOOTHI TIPU
peneHnn y4eOHbIX MaTeMaTHYeCKHX 3a/1a4;

® [[PUHUMATh 1I€Jb COBMECTHOW JESITEIbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pacmpenensTb BHUIbI padOT, JOrOBapUBaThCSA, O0OCYXAaTh MpoOLEcC U
pe3yiabTatr paboThl, 0000IATh MHEHUS HECKOJIBKUX JIFOICH;

® y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CykaAeHUs, OOMEH MHEHHUSIMHU, MO3TOBbIE
MITYpMBl W JAPYTHE), BBIIONHATH CBOI YacTb pabOTBl M KOOPIWHHPOBATH CBOU
JIeMCTBUS C IPYTHMU YJI€HaMU KOMaH/Ibl, OLEHMBATh Ka4eCTBO CBOETO BKJIAAa B OOIIMIA
IPOAYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusauus:



® CaMOCTOSITENIBHO COCTaBIIATh IIJIaH, AJrOPUTM peUIeHMs] 3afaud (WIM €ro 4acTh),
BBIOMpPATh CIMOCOO pEImIeHHs ¢ y4E€TOM MMEIONMUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATb BAPUAHTHI PEIICHUM C Y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTEJVIEKT:

e BJIaJIeTh CHOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IpOLecca U pe3yibTaTa peIIeHUs
MaTeMaTHYECKOH 3a7a4u;

® [IpE/IBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPU PELIEHUH 3a/la4l, BHOCHUTH
KOPPEKTHBBI B JACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAM/ICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIICHMBATh COOTBETCTBHE pE3yJIbTaTa ACSITEIbHOCTH IOCTABICHHOM LIEU U YCIOBUAM,
OOBSICHATHh MPUYUHBI JOCTHKCHHUS WM HEJOCTIDKEHUS IIeTM, HaXOAWTh OIIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJacce oOydaroUMiics MHOJYYHUT CJEIYIOLIUE MpEeIMETHbIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

BrImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIBHBIMU YUCIIAMH.

HaxoauTe 3HaueHWs] YHCIOBBIX BBIPAKEHHUH, NPUMEHSTH Pa3HOOOpA3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIC IPOOH.

[Tepexoaute OT 0JHOM (HhOPMBI 3amMcU YKMCEN K ApYyroi (mpeodpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTU B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BbINOMHATE NPUKUIKY M OLIEHKY pe3yibTaTa BBIYMCIEHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BBIPAXEHUI. BBINOIHATE AEHCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIEHUEM BEJIWYMH,
MPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonute 3HaueHst OyKBEHHBIX BBIPAKEHUH MPH 33aJJaHHBIX 3HAUEHUSIX ePEMEHHBIX.

BoimonHaTe mpeobpa3zoBaHus LENOr0 BhIpaXXEHHUs] B MHOTOWIEH MPHUBEIECHUEM MOI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrouYleHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymecTBISATh Pa3ioKEHHE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIMUPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMyJT COKpam&HHOTro
YMHOXEHHUSI.

[TpumensaTh mnpeoOpazoBaHMsi MHOTOWICHOB Ui pPELICHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHUI.



YpaBHeHHUS M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBuia Nmepexoaa oT
UCXOJHOIO ypaBHEHUS K paBHOCWIbHOMY eMy. IIpoBepsiTh, sBIIE€TCA 1M YHUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCe, ABISIOUIUXCS PEIICHUEM JHHEHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHHS C JBYyMs
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHMH C JBYMsSI NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocraBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUH IO
YCIOBUIO 3aJlayM, HWHTEPIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUUHA

N300paxarh Ha KOOPAWHATHOW TPSIMONM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpandeckoMm s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHenRHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpEMS,
00BEM pabOTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumatp rpaduveckuii crocod MpeACTaBICHUS M aHAIW3a WHPOPMALMHU, U3BIEKATh U
UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJiacce 0OOydyarOmMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaThI:

Yuciia ¥ BbIYMCIEHHSA

Hcnonp30BaTh HayallbHBIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pakaTh [EHCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSMOM.

[IpumeHsTh TOHATHE apU(PMETUUYECKOrOo KBaJpPaTHOIO KOPHS, HAaXOJUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX M MajbIX YHCET C MOMOUIbIO JECATUYHBIX ApoOeil u
crenene uucina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAXEHUI, COEPIKALUX CTEIIEHU C LIETIBIM [TOKA3aTEIEM.

BbINOMHATE TOXECTBEHHBIE NPEOOpa3OBaHUs PALMOHAIBHBIX BBIPAKEHWH Ha OCHOBE
IpaBuI JEHCTBUN HAaJl MHOTOUJICHAMH U alreOpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUHM A7 pPEUICHUs pa3IMyHbIX 3a/7ad M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHHUs M HEpaABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeacTaBleHuil (ycTaHaBIMBaTh, HMMEET M YypaBHEHUE WU
CUCTEMa YpaBHEHMH peIleHusl, €ClIi UMEET, TO CKOJIbKO, U ITpoyee).



[lepexoauth OT cloBecHOW (GOPMYIMPOBKM 3afauyd K e anreOpanyeckod MOAETH C
MIOMOILBIO  COCTaBJICHUs YpPAaBHEHUS WJIM CHUCTEMBbl ypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1auy IIOJyYEHHBIN Pe3yJIbTarT.

[IpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpa(UYECKyl0 HILTIOCTPAIIUIO
MHOK€ECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUH

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHATIBHBIE TMOHATHS W S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUYEHUS), ONPEAeISATh 3HA4eHHWE (YHKUIMU 10 3HAYCHHUIO apryMEHTa,
OTIpeeNATh CBOICTBa (PyHKIMHU 110 €€ rpaduKy.

CrpouTtsb rpaduku 7eMeHTapHbIX (YHKINN BUIA:

y = k/x, y = x2, y = X3y = |X|, Y = VX, OnuCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUE IpEeaIMETHbIC
pe3yabTaThI:

Yucsia ¥ BLIYUCICHUSA

CpaBHUBATh U YIOPSAI0YNBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BemonusaTe apudmernueckue IEHCTBUS C PallMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC U
MUCbMEHHBIE IPUEMBI, BBHIIIOJIHATH BBIUYUCIEHUS C UPPAL[MOHATbHBIMU YU CIAMH.

Haxonuth 3HaueHMs CTENEHEH C LIeJbIMU MOKA3aTeNsIMU U KOPHEH, BBIYUCIISATD 3HAUCHUS
YHUCJIOBBIX BbIPAKEHUH.

OKpyryiATh JACUCTBUTEIbHBIE YKCIIA, BBINOIHATh NPUKUAKY peE3yJibTaTa BBIUMCICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YypaBHEHHUS, CBOSIIMECS K HUM,
npocTeiiiume ApoOHO-paluOHANbHBIE YPABHEHUSI.

Pemaths cuctembl IBYX JMHEMHBIX YpaBHEHHH € JIByMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIACTCS JIMHEWHBIM.

Pemats TekcToBble 3ajauM anreOpayeckUM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WUJIM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

IIpoBONTE MPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM yYpaBHEHHUH, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
CUCTEMa YpaBHEHMH pEeIlIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpOYee).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIIeHue
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemars cucTtemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3alMChIBAaTh PELIEHHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELICHUH Pa3IMYHBIX 3ajau.

DOyHKIUHA

Pacno3naBaTh QyHKIIMM U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTUUYECKU PACIIOIOKEHHUE Ha
KOOPJMHATHOMH MI0cKOCTH TpadukoB GpyHkImil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(DPHUIIEHTOB, OIMICHBATE CBOICTBA
byHKUINH.

Crtpouth u u300pa’kaTh CXeMaTHUECKH IpadUKU KBaJApaTUUHbIX (YHKIUI, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacno3naBath  KBajgpaTuyHyro (QyHKUHIO 10  Qopmysie, MNPUBOJAUTH  IpPUMEPHI
KBaJPaTUUHBIX QYHKIUH U3 peabHOMN KU3HHU, PU3HKH, TEOMETPHH.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECcCUH

Pacno3naBate apu(MeTHUECKYI0O U T€OMETPUUECKYI0 MPOrPECCUU MPU pasHBIX CIIOCOOax
3a/1aHMUs.



BBINONHATE BBIYUCIEHHUS C UCIOJIb30BaHUEM (opMya N-To wieHa apupMeTH4ecKoil u
T€OMETPUUYECKON TPOrpecCrii, CyMMbI MEPBBIX N YJIECHOB.

N300paxarh 4eHbl MOCIEA0BATEILHOCTH TOUKAMU HA KOOPJAUHATHOM TIOCKOCTH.

Pemarp 3agauu, cBSA3aHHbBIE C YHCIOBBIMU MOCJIEIOBATEIbHOCTSIMHU, B TOM YHWCIE 3a7aud
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, IU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMPOrpaMmblI Bcero Konrponsusie | Ilpakrayeckue o0pa3oBaTejbHbIE
padoThbI padoThl pecypeb
1 Yucna v BerunciieHus. PanimoHanbHbIe o5 5 bubmuorexa [JOK
qHCIIa https://m.edsoo.ru/7f415b90
bubnnoreka [JOK
2 ¥PABHCHHS U HCPABCHCTBA 20 ! s/ eds00U/ 71415090
3 Anrebpanyeckue BhIpaXKeHUs 27 1 ﬁﬁg;?/(r)seelcdz(ﬁ)or{fﬂ 415090
bubnnoreka [JOK
4 Koopaunare i rpaduicu. Gymiciuu 24 2 https://m.edsgj.ru/?f415b90
bu6mmoreka [IOK
> [losTopenne n 06obmenne 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
8 KUIACC
KonuyecTBo yacoB DJIEeKTPOHHBIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Nen/n NpoOrpamMmbl Bcero Konrponeneie | Ipakraieckne o0pa3oBaTe/bHbIe
padoTbI padoThbI pecype
bu6mmoreka [JOK
1 Yucna u Beraucinenus. KBagparHsie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHs ¢ HeTbIM 7 bu6mmorexa [IOK
MOKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIpaXKEHHUS. 5 1 bub6nuorexa [IOK
KBaaparHbiii TpéxusieH https://m.edso0.ru/7f417af8



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

4 Anrebpanyeckue BhIpaKEHUSI. 15 bubnmoreka [JOK
Anrebpanueckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus v HepaBeHCTBa. KBajpaTHbIe 15 bubmuorexa [JOK
ypaBHEHHS https://m.edso0.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 bubmmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBA 12 hitps://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKUKH. OCHOBHBIC OHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyHKupH. THCIOBHIE QyHKLHH ; https://m.edso0.ru/7f417af8
bu6mmoreka [IOK
10 [osTopenne 1 obodwmenne 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102

I[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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
No /m HaunmMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
) NMPOrpaMmbl Bcero Kontpoapnbie | - Ipaxruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 but6mmoreka [IOK
qrcia https://m.edsoo.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJIHO MepEeMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [HOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
4 YpaBHeHus v HepaBeHCTBa. HepaBeHCTBa 16 1 hitps://m.edsoo.ru/7£419d08
bubnuorexa [JOK
> Dynxinn 16 ! https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
6 YUCII0BBIE ITOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bubnmnoreka [JOK
3HAHUHN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITTPO'PAMME 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 KJIACC
Ne KoJsnyecTBo 4yacoB Jlara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Beero KourpoJusbnbie | IIpakTHyeckue W3yuenus o0pa3oBaTe/bHbIe
padoTbI padoTbI pecypchbl
1 [loHsTHE panOHANBHOIO YKCIIA 1
5 Apudmernueckne IeHCTBHS C 1
paloHaJIbHBIMU YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
panMoOHATBHBIMH YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCIAMU
6 Apudmernaeckue neiicTBus ¢ 1
paloHaJIbHBIMU YHCIIAMU
7 CpaBHeHMe, ynops104lBaHuE 1
panMoOHATBHBIX YHCEIT
8 CpaBHeHue, ynopsi04MBaHue 1
paIMOHATbHBIX YHCE
9 CrapToBas KOHTpOJbHas paboTa 1 1
10 Crenenb ¢ HATYpaJIbHBIM 1 bubnmnorexa [JOK
HOKa3aTeIeM https://m.edsoo.ru/7f4211de
11 Cremnenb ¢ HATYpaJTbHBIM 1 bubnuotexa [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaATYpaJIbHBIM 1 bubnmnoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f42154e
13 Cremnenb ¢ HATYpATbHBIM 1 bubnmuotexa [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM 1



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

IIOKa3aTcjICM

Pemenue OCHOBHBIX 3314 Ha

15 JIpOOH, TIPOLICHTHI U3 PEATbHOU
MIPAKTUKU
Pemrenrie ocCHOBHBIX 3a7a4 Ha

16 JIpOOH, IPOLICHTHI U3 PEATbHOU
MIPAKTUKU
Pemrenrie ocCHOBHBIX 3a7a4 Ha

17 JIpOOH, TIPOLICHTHI U3 PEATbHOU
MIPAKTUKU
Pemrenre oCHOBHBIX 3a7a4 Ha

18 JIpOOH, IPOLICHTHI U3 PEATbHOU
MIPAKTUKU

19 [Tpu3Haku JETUMOCTH, PA3JIOKCHHUS
Ha MHOYKUTEJIM HATYpaJIbHBIX YUCEll

20 [Ipu3HaKu AEITMMOCTH, PA3I0KEHHUS
Ha MHOYKUTEJIM HATYPAIbHBIX YUCEIT

21 Peanpubie 3aBucumocT. [Ipsimast u
o0OpaTHas MPONOPIHUOHAILHOCTH

22 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi MPOMOPIIMOHAITBHOCTH

23 Peanpnbie 3aBucumocTw. [Ipsimast u
oOpaTHas MPONOPIHUOHAILHOCTH

24 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIIMOHATIBHOCTH

o5 KonTponbhas padbota no teme
"PaninoHanbpHbIE yncia'

26 BykBeHHBIE BRIpAKEHUS bubmiorexa LOK

y p https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyItel



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

[Tepemennsie. JlomycTrumble

29 3HAYEHUS ePEMEHHBIX
| suparemi packparme croGor buGaoresa LIOK
P » backp https://m.edsoo.ru/7f41fafa
MIPHUBE/ICHNE MOJTIOOHBIX CIaraeMbIX
3| apaemi packparme croGor buGmnorexa LIOK
P » backp https://m.edsoo.ru/7f41fd70
MIPUBE/ICHNE OJTIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
32 BBIPAKEHUI, pacKpbITUE CKOOOK U
MIPUBEICHNE OTOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIPAXEHUI, pacKpbITUE CKOOOK U
MIPUBEICHNE MOJTOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiiCcTBa CTETICHU C HATYPAIbHBIM bubnuorexa [JOK
NOKa3aTeleM https://m.edso0.ru/7f42154e
36 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnuoreka [IOK
HOKa3aTeseM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 MHorotierE! https://m.edso0.ru/7f42276e
bu6nmoreka [JOK
38 Mrorousetiet https://m.edsoo.ru/7f422930
39 CrnosxeHue, BLIYUTAHUE, bu6mmoreka [IOK
YMHOK€HHE MHOTOUYJIEHOB https://m.edso0.ru/7f422af2
40 Crnoskenue, BEIYMTAHUE, bu6mmoreka [JOK
YMHOYKCHHUE MHOTOYJICHOB https://m.edso0.ru/7f422cc8
a1 CrnosxeHnue, BLIYUTAHUE, bu6mmorexa [IOK
YMHOKEHHE MHOTOWIECHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BEIYUTAHUE, bu6mmoreka [JOK



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

YMHOXXCHHUC MHOT'OYJICHOB

https://m.edsoo.ru/7f423182

43 DopmyJibl COKPAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopmyJibl COKPAIIEHHOTO bubmuorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 @opmyJIbl COKPAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 DopmyJibl COKPAIIEHHOTO bubnuorexa [JOK
YMHOCHUS https://m.edsoo0.ru/7f424fd2
47 DopMyIbl COKPAIIEHHOTO bubnuorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHUTEJIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4iIeHOB Ha bu6mmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHUTEJIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOYWIEHOB Ha
MHOXUTEIN
50 KonTponbnas pabota mo Teme
"Anrebpanyeckue BbIpaxKeHus "
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHHM
JIuHeitHOE ypaBHEHHE C OJJHOM
54 IIEPEMEHHOM, pelIeHNEe TMHEWHBIX
YpaBHEHUI
55 gg IZ?\T:HO;O}IIZPazﬁgﬁsecnilﬂlfe(;limx bubmorexa [IOK
P om b https://m.edso0.ru/7f420482
ypaBHEHUN
56 JInHeltHOe ypaBHEHUE C OJTHOU



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
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

IIEPEMEHHOM, PEIIEHUE JTMHEUHBIX
ypaBHEHUU

Pemrenne 3ama4 ¢ TOMOIIBIO

bu6mmoreka [IOK

> e https://m.edso0.ru/7f42064e
58 Pemenue 3a1a4 ¢ moMoIIbIo bubmuoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f420806
59 Permrenue 3agad ¢ mOMOIIBIO bu6mmoreka [IOK
ypaBHEHUIA https://m.edso0.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHCHHI https://m.edsoo.ru/7f420e6e
61 JIuneiliHOE ypaBHEHUE C IBYMSI bubnuorexa [IOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MIEPEMEHHBIMH M €ro Irpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX bu6mmoreka [IOK
yYpaBHEHUII C IByMsl IEPEMEHHBIMHU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX
ypaBHEHUH C IByMS IEpeMEHHBIMH
65 Cucrema IByX TUHEHHBIX
YpaBHEHHI C IBYMS IEPEMCHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
ypaBHEHUH C IByMs IEpEMEHHBIMH
67 Pemrenue cucreM ypaBHeHU bubmorexa LHOK
yp https://m.edsoo.ru/7f4284de
68 Pemenwue cuctem ypaBHEHUI bubmorexa [TOK
P https://m.edsoo.ru/7f42865a
69 Pemrenue cucreM ypaBHeHU bubmorexa LHOK
yp https://m.edsoo.ru/7f4287d6
70 Penrenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUN



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

KonrponsHas pabora o teme

bubmuorexa [JOK

72 "JIuHelHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha IpSIMOii BH6H_HOTeKa LIOK
https://m.edsoo0.ru/7f41de76
74 YwucioBble TPOMEKYTKH BH6H_H0TeKa 0K
https://m.edsoo.ru/7f41dff2
75 UucioBble TPOMEKYTKH
76 Paccrosinue MY ABYMSA TOUKAMH
KOOpJMHATHON NpSIMOU
77 Paccrosinue MLy ABYMs TOUKaMH
KOOPJIMHATHON MPSIMOM
78 [IpsamoyronbHas cucrema bubnuoreka [IOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucrema bubnnorexa [HOK
KOOPJIMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKoB, 3aJaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX bubnnoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
¢dhopmynamu
83 Urenue rpauKoOB peabHbIX bubnnoreka [JOK
3aBUCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenne Fpa(i)I:IKOB peanbHBIX
3aBHUCHUMOCTEHN
bubnnorexka [JOK
85 e https://m.edsi.ru/7f41ef06
86 I'paduk ynkumm
87 CoiicTBa GyHKIHIA bubmiorexa LHOK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
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

bubmuorexa [JOK

88 CroticTsa QymKiuii https://m.edsoo.ru/7f41flfe
o | pooromnsepom o B LOK
P POBEP https://m.edsoo.ru/7f41f50a
paborta
o0 | pmoromaserpom e B LOK
P POBEp https://m.edsoo.ru/7f429c6c
paborta
. bu6mmoreka [IOK
o Jlmneiinas Gymxius https://m.edso0.ru/7f427282
. bu6mmoreka [IOK
92 Jlnneiias dyncis https://m.edsoo.ru/7f427412
93 [TocTpoenue rpaduka TuHEHHON bubnnoreka [JOK
byHKIH https://m.edsoo.ru/7f426d1e
94 [TocTpoenwue rpaduka THHEHHOMI
byHKIIUU
95 I'paduk pynkumn y =[x|
96 I'paduk pynkumn y =[x|
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METO/IOB Kypca 7 Kiacca,
0000111eHHE 3HAHUT
o | e cmms o B LOK
AOB KYP . ’ https://m.edso0.ru/7f429f32
0000111eHHE 3HAHUT
o | homreme coms o B LOK
#1OB XYP . ’ https://m.edsoo.ru/7f42a0e0
000011IeHIE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METO/IOB Kypca 7 Kiacca,
000011IeHIE 3HAHUT
101 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnmorexa [IOK



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

METOJIOB Kypca 7 Kjacca,
000011IeHHe 3HAHUHI

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

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuoreka [JOK

102 METOOB Kypca 7 ilacea, 1 https://m.edsoo.ru/7f42a900
000011eHIe 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
8 KJIACC
Ne KosmmuecTBo yacos Jara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Kontpoabubie | IlpakTnueckue W3yenust o0pasoBaTebHbIE
padoTbI padoThbI pecypchl
1 KBaaparHplii KOpEeHb U3 YUCIIA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42d452
9 [TonsiTre 06 MppaLMOHAIEHOM 1 bubnnorexa [HOK
qHCIIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
WPPAIMOHATLHBIX YHCETT
4 JlecsiTHUHBIC TTPUOTNIKCHUS 1
WppalMOHABHBIX YHCET
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHeHHE IEHCTBUTENBHBIX 1
qHUCe
7 CpaBHeHHE IEHCTBUTENBHBIX 1
qHUCe
8 ApudmeTnueckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
10 CoiicTBa apumMeTnyecKkux 1 bubnmnoreka [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CaoiicTBa apuMeTnyecKux 1 bubnnoreka [JOK



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

KBaJPATHBIX KOPHEN

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

[IpeobpazoBaHUe YHCTOBBIX

12 BBIPKECHHH, COJEPIKAIINX bubmorexa [IOK
p >, CONCPRaAtL https://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHU
o | DreCrmese mero B LOK
p > CONCPRaAtL https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
| DrComese mero B LOK
p > CONCPRAt https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
5| DeCrmesame mero B LOK
p > CONCPRAtl https://m.edso0.ru/7f42e262
KBaJpaTHbIC KOPHU
16 CTeleHs ¢ LedbIM I10Ka3aTeIeM Bronmozexa LIOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch YHCIIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIIETO
17 Mupa (0T 3JIEMEHTAPHBIX YaCTHI] bubnuoreka [IOK
710 KOCMHYECKHUX 00BEKTOB), https://m.edso0.ru/7f436098
JUIUTEIIBHOCTD MTPOLIECCOB B
OKPY’KaIoIleM MHUPE
18 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MOKa3aTeaeM https://m.edso00.ru/7f435648
19 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
MOKa3aTesieM https://m.edso0.ru/7f435648
20 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MOKa3aTeeM https://m.edso0.ru/7f435648
21 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
MOKa3aresieM https://m.edsoo0.ru/7f43599a
29 CBOIiCTBa CTETICHH C IICJIBIM bubnmuotexa [JOK

IIOKa3aTcjICeM

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
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https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBagpartsslil TpEXuieH

24 KBanpaTsblil TpéxuieH
o5 Pasnoxxenue kBazpaTHOro bubmumoreka [IOK
TPEXUICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue kBapaTHOTO bu6mmoreka [IOK
TpEXUJIeHa HA MHOXKUTEITH https://m.edsoo.ru/7f42fd38
| oo e o e B LOK
JIPaTHBIC KOPHH. 4 . https://m.edsoo.ru/7f42ec80
KBagpartsslii TpexuneH
bu6mmoreka [IOK
28 Anre0parrieckas pobh https://m.edso0.ru/7f430382
JlomycTuMble 3HAUEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anrebpanvecKue BhIPaKEeHUs
JlomycTuMble 3HAYEHUS
30 MIEPEMEHHBIX, BXOJIAIINX B
anreObpanvecKue BoIPaKEeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anredpanyeckoil 1podu https://m.edso0.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpamenne 1pooeii https://m.edsoo.ru/7f430a8a
N bubmuorexa [JOK
33 COKpaI_ueHI/Ie I[p06eI/I https://m.edso0.ru/7f430f44
. bubnuotexa [JOK
34 Coxpamenne 1pooeii https://m.edsoo.ru/7f430f44
s | Saomeme s Busorea 101
W A . https://m.edsoo0.ru/7f43128c
asreOpandecKux Apooeit
Crnosxenue, BBIYUTAHUE, Bubmorexa LIOK
36 YMHOXKEHUE U JICIICHNE

asreOpandecKux Apooeit

https://m.edso0.ru/7f4315c0



https://m.edsoo.ru/7f42fd38
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CnoxxeHue, BEIYUTAHUE,

bu6mmoreka [IOK

37 YMHOICHAE 1 ACHCHAC https://m.edso0.ru/7f4318c2
anreOpandecKux Apooei
o | oo s B LOK
m A . https://m.edsoo.ru/7f431a20
anreOpandecKux Apooei
[IpeoOpa3oBanue BHIpAKEHHIA, Bubmorexa LIOK
39 COEP AIIIX ANrEOpaICCKHe https://m.eds00.ru/7f43259¢
npobu — '
[IpeoOpa3oBanue BBIpAKEHHIH, Bubmorexa LIOK
40 COACPKAMMX AlredpaunccKue https://m.edso0.ru/7f432736
npobu — '
[IpeoOpa3oBanue BBIpAKEHHIA, Bubmorexa LIOK
41 COACPKAUMX AlredpaunccKue https://m.edso0.ru/7f432736
Ipodu im. .
42 KonTponbhas padota no teme bubnnorexa [HOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
43 KBanpaTtHoe ypaBHeHuE bubmorexa LHOK
https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
4 Henosmoe keagparHoe ypasHetie https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
45 HenoxHoe kBasipatHoe ypasHenue https://m.edsoo.ru/7f42eela
16 dopmysa KopHEl KBaJpaTHOTO bubnnoreka [JOK
ypaBHEHMSI https://m.edsoo.ru/7f42f158
47 ®opMyita KOpHEH KBagpaTHOIO bubnuoreka [IOK
YpaBHEHHUSI https://m.edsoo.ru/7f42f3f6
48 ®opMyiia KOpHENH KBAaJPATHOTO bubnnorexka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [IOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
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bubmuorexa [JOK

>0 Teopema Buera https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS bu6mmoreka [IOK
K KBaJIpaTHbIM https://m.edso0.ru/7f43c542
50 Pemenne ypaBHeHuUM, CBOAAIIMXCS bubmumoreka [IOK
K KBaJIPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmme qpodHO- bubmuorexa [JOK
palMOHAILHBIC YPaBHEHUSI https://m.edso0.ru/7f4328c6
54 [Ipocreitmue qpodHO- bubnuorexa [JOK
panroHabHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TeKCTOBBIX 3327124 C bu6mmoreka [IOK
MIOMOIIBIO KBAJIPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemenue TekcTOBBIX 33514 € bu6mmoreka [IOK
MOMOIIIBIO KBAJIPATHBIX YPaBHEHHIH https://m.edsoo.ru/7f42{8f6
57 KontponbHas paboTa mo teme bubnnoreka [JOK
"KBajpatHbie ypaBHeHUs" https://m.edso0.ru/7f4301f2
JIuHeiitHOE ypaBHEHUE C IBYMSI
58 MePEMEHHBIMH, €ro TpaduK,
MIPUMEPHI PEIICHUS YPaBHCHUH B
I[EJBIX YUCITAX
JInneniHOE ypaBHEHHUE C JBYMS
59 MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI PElIeHUs YpaBHEHUHN B
HEJTBIX YHCIIax
JIuHeitHOE ypaBHEHUE C IBYMsI
60 MePEMEHHBIMH, €ro TpaduK,
MIPUMEPHI PEIICHUS YPaBHCHUH B
I[EJIBIX YUCITaX
61 Pemenne cuctem IByX TUHEHHBIX
YpaBHEHHI C ABYMs ITEPEMECHHBIMU
62 Pemrenune cuctem NBYX JTMHEHHBIX



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
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YPaBHEHM C IBYMs IEPEMEHHBIMU

63

Pemenue cucrem 1ByX JUHEHHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU

64

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

65

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

66

I'padmueckas nHTEpIIpeTaLIUs
yYpaBHEHUS C IBYMS IIEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YpaBHEHUU C
JBYMsI IEPEMEHHBIMU

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

67

I'paduueckas uHTEpHIIpETALIUS
YPaBHEHUS C IBYMs IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bubmuorexa [JOK
https://m.edso00.ru/7f43d6d6

68

Perrenne TeKCTOBBIX 3a1a4 €
ITOMOIIBIO CUCTEM YPAaBHEHUI

69

Pemenue TEKCTOBBIX 3a/1a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUN

70

Pelrenne TeKCTOBBIX 3a7a4 €
ITOMOIIBIO CUCTEM YPABHEHMI

71

YUucnoBbie HEPABEHCTBA M UX
CBOMCTBA

72

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

73

HepaBeHcTBO ¢ 071HOM TTEpEMEHHOI

74

JIuHeiiHbIe HEPABEHCTBA C OJHOM
MEPEMEHHOMN U UX pelIeHHe

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c692

75

JInneliHble HEpAaBEHCTBA C OJJHOMN

bu6mmoreka [JOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

IIEPEMEHHOM U UX pElICHUE

https://m.edsoo.ru/7f42c840

JInneliHble HEPABEHCTBA C OJJHON

76 MIEPEMEHHOI U UX pelIeHne
77 CucTeMbl TMHEUHBIX HEPABEHCTB C bubmuorexa [JOK
OJTHO IEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJTHOM TIEPEMEHHOM U MX PEIICHNE https://m.edsoo.ru/7f42cd2c
79 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEIICHHE
80 ?;;Sgi’;‘:: ﬁ: paillelgf:lf;a U UX bubmorexa LHOK
pasent N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIOBOM MPSIMOii
81 ?;;Sgi’;‘:: ﬁ: paillelgf:lf;a U UX bubmorexa LHOK
pasent o https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIOBOM MPSIMOIi
KonTponbHas padoTa no temam
82 "HepaBenctBa. CructeMbl
ypaBHEHHH"
bu6mmoreka [IOK
83 e https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeneneHus u bubnnoreka [JOK
MHO)KECTBO 3HaYCHUI QyHKIIMU https://m.edsoo.ru/7f433d84
85 CrniocoOb1 3a1anust pyHKITHIA
86 I'padux yHKIIMN
CaoiicTBa QyHKIINH, UX
87
oToOpaxxeHne Ha rpaduke
88 UreHue u moctpoeHue rpadukoB
byHKIHI
89 [Ipumeps! rpadgukoB GyHKIIHIH,
OTPaXKAIOIIUX peaTbHbBIE MPOIECChHI
90 DYHKINN, OMUCHIBAIOITUE TPSIMYIO bubmuorexa [JOK



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
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1 00paTHYIO IPONOPLUOHAIIbHBIE
3aBUCHMOCTH, UX Tpadukn

https://m.edsoo.ru/7f434bbc

Hroroas koHTpoabHas paboTa /

bubmuoreka [JOK

A Beepoccuiickas nposepounas https://m.edso0.ru/7f4371aa
paborta
o | Hmsromss oo s B LOK
P POBEp https://m.edsoo0.ru/7f434eb4
paborta
93 I'unep6ona
bubmuorexa [JOK
4 Tunepbona https://m.edso0.ru/7f4343e2
bu6mmoreka [IOK
— v2
% Tpaux pynxumn y = x https://m.edsoo.ru/7f434572
=x2 = ¥3 = =
96 |d)|yH KHqH)H y =X,y =X,y =Xy bu6mmoreka [IOK
x> Tpa HtfeCKoe PCHICHHE . https://m.edsoo.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB KypcOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUHA
o | Lo o o B 10K
A yP N ’ https://m.edso0.ru/7f43736¢
0000111eHNE 3HAHUHA
o | Lo o T B 10K
a P . ’ https://m.edso0.ru/7f437510
0000111eHE 3HAHUH
o LOK
a1 yP N ’ https://m.edso0.ru/7f4376b4
000011IeHNE 3HAHUNA
HOBTOpeHI/Ie OCHOBHBIX ITIOHATHUHU U BI/I6J'II/IOTCKa HOK
101 METOJI0B KypcOB 7 U 8 KJIacCOB,

000011IeHNE 3HAHUN

https://m.edso0.ru/7f436b88
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102

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB KypCOB 7 U 8 KJIACCOB,
0000111eHNe 3HAHUHT

bu6mmoreka [IOK
https://m.edso0.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

Pammmonansnable yncna,
HMppaloHaJIbHbIC YKCIIa, KOHEUHbBIC
1 OECKOHEYHBIC ICCATUIHBIC IPOOH

MHuosxkecTBO IeHCTBUTEILHEIX
YypCcell;, NeHCTBUTENILHBIC YHCIa KaK
OCCKOHEUYHBIC NECATUYHBIC IPOOH

BzanMmuO ogHO3HAYHOE
COOTBETCTBUE MEKY MHOKECTBOM
e CTBUTEIIHLHBIX YHCEII B
MHOKE€CTBOM TOYEK KOOPAUHATHOU
IPSIMOi

CpaBHeHuE 1eHCTBUTENBHBIX YUCEII,
apupMeTHUeCKre eHCTBUS C
JIEHCTBUTENIbHBIMH YU CIIaMU

[TpubnmxéHHOE 3HaUEHNE
BEJIMYMHBI, TOYHOCTh MPUOIMKECHUS

OKpyriieHHe Yyucen

OKpyriieHHe Yyucen

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYUCIICHUN

O 00 ([N|o]| o1

HpI/IKI/II[Ka 1 OLICHKA pC3YyJIbTATOB

S S



https://m.edsoo.ru/7f437858

BBIYUCJIICHUN

JInneiinoe ypaBHeHue. Pemenne

bu6mmorex [IOK

10 YPABHEHHI, CBOAAIIIXCA K https://m.eds00.ru/7f43bf66
JIMHEHHBIM
JIuneiinoe ypaBHeHue. Pemenne
11 YpaBHEHUH, CBOASAIIMXCS K
JIMHEVHBIM
KBazgparHoe ypaBHeHue. Pemienue Bu6muorexa LIOK
12 YPABHCHHH, CBOLIIIXCA K https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagparHoe ypaBHeHue. Pemienue Bu6muorexa LIOK
13 YPaBHCHIH, CBOLAMIIXCA K https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
14 bukBagpaTHbIe ypaBHEHHS bubmorexa HOK
P P https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS bubmorexa LIOK
& P https://m.edso0.ru/7f43c3d0
IIpumepsl perieHns ypaBHEHUN
16 TPETbEN U YETBEPTON CTENIEHEN
Pa3JIoKEHUEM HA MHOKHUTEIIN
IIpumeps! penieHns ypaBHEHUI
17 TPETbEN U YETBEPTON CTENIEHEN
pa3JIOKEHUEM HA MHOKHUTEIIN
18 Pemenne npoOGHO-paiMoHaIbHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemenue 1poOHO-panioHaIbHBIX bubnuoreka [IOK
ypaBHEHUIA https://m.edso0.ru/7f43c9b6
20 Penrenuie TeKCTOBEIX 3amad
areOpanyeckuM METOJIOM
21 Pemenne TekcToOBBIX 3a1a4

anreOpanvdecKuM METO0M



https://m.edsoo.ru/7f43bf66
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22

Pemenne TeKCTOBBIX 3a1a4
anreOpan4ecKuM METO0M

23

KontponbsHas paboTa no reme
"VpaBHEHUsI ¢ 0IHOM lepeMeHHON'

24

YpaBHEeHHE ¢ ABYMSI IEPEMCHHBIMU
U ero rpaduk

bubmuoreka [JOK
https://m.edso0.ru/7f43d0b4

25

VYpaBHEHUE C IBYMS IEPEMEHHBIMU
U ero rpadux

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUIA C IByMs IIEpPEeMEHHBIMU
U €€ pemeHne

27

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUIA C IByMsl IIEpPEeMEHHBIMU
U €€ pemeHne

28

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUIA C IByMs IIEpPEeMEHHBIMU
U €€ pemeHne

29

Cucrema 1ByX JTUHEHHBIX
YPaBHEHMH C IByMsI TIE€pEMEHHBIMU
U €€ pereHne

30

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

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

31

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

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

32

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

33

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



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

['paduueckas MHTEpIIpETAIUS

34 CHUCTEMBbI YPaBHCHHUH C TBYMS
[IEPEMEHHBIMU
35 Pewienne TeKCTOBBIX 3a/1a4
anredpandeckum crnocodom
36 Pemennie TekcTOBBIX 3a7a4
areOpanyecKuM crnocobom
37 Konrpomnbnas padora mo reme
"Cucrembl ypaBHEHUI"
38 YucnoBbie HEPABEHCTBA U UX
CBOMCTBA
39 HucnoBsle HEPABEHCTBA U UX bubnnorexa [JOK
CBOiicTBa https://m.edsoo.ru/7f43ad5a
Jlunelinble HEpaBEHCTBA C OJJHOM bubnnoreka [JOK
40 o .
HIEPEMEHHOM U MX pellICHNe https://m.edsoo.ru/7f43af08
JIuneiiHble HEpAaBEHCTBA C OJHOU bubnnorexa [HOK
41 . .
MIEPEMEHHOM M UX PEIICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIC HEPABEHCTBA C OJJHOU bubnuoreka [IOK
42 . .
NIEPEMEHHOM U MX pelIeHNe https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILICHUE
44 CucreMbl TMHENHBIX HEPABEHCTB C
OJHOI NEPEMEHHON M X PEIICHHE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOMN U UX PEILICHUE
16 KBazpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
penieHue https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEPABEHCTBA U UX bubnnorexka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBazpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

perieHne

https://m.edsoo.ru/7f43b5a2



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

KBaI[paTHBIG HCPAaBCHCTBA U UX

49
pelieHue
50 KBanparHbie HepaBeHCTBA U HX
pelnieHue
51 ggag:;ic;;a; gg;’g;lfg a;:l;{CTB c bubmorexa LHOK
P P https://m.edsoo.ru/743b098
JIBYMsI IEPEMEHHBIMU
['paduueckas MHTEpIIpETAIUS
52 HEPaBEHCTB U CHCTEM HEPAaBEHCTB C
JIBYMsI IIEPEMEHHBIMU
Konrtponbnas padora mo reme
53 n n
Hepagenctpa
54 KBanparuunas ¢pynkius, e€ rpadhuk bubnnoreka [JOK
¥ CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanparnunas GyHkius, e€ rpaduk bubnnorexa [HOK
Y CBOMCTBA https://m.edso0.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpadhuk bubnnoreka [JOK
¥ CBOMCTBA https://m.edsoo.ru/7f4399b4
7| o o sepmn B 10K
p ’ P https://m.edsoo.ru/7f439eb4
napaboJIbI
o | o o sepm B 10K
p ’ P https://m.edsoo.ru/7f43a03a
napaboJIbI
o | o o sepm B 10K
p ’ P https://m.edsoo.ru/7f43alac
napaboJIbI
o | Mo o e B 10K
p ’ P https://m.edsoo.ru/7f43a31e
napaboJIbI
61 [TapaGosa, KOOpIMHATHI BEPIIMHbI bubnnorexa [JOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
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11apaboJibl, 0Cb CHMMETPUH
1apaboJIbI

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

[TapaGosna, KOOPAUHATHI BEPIIMHbI

62 napaboIibl, 0Cb CHMMETPHH
napaboJIbI
I'padukn pynximii: y = kX, y = kx +
63
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu pynxmmii: y = kx, y = kx +
64
b, y=k/x, y=X°, y=VvX, y=[x|
['paduku pynkumit: y = kx, y =kx +
65
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu pynxmmii: y = kx, y = kx +
66 3 e -
b: Fk/X, y=X°, Y=VX, y_lxl
I'paduku pynkumit: y = kx, y =kx +
67
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu pynxmmii: y = kx, y = kx +
68 Y
b, y=k/x, y=X°, y=vX, y=X|
69 KonrponbHas pabora no reme bubnuoreka [IOK
"OyHkmn" https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YMCIOBOM bu6mmorexa [IOK
[IOCIEI0BATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
| e ey Busmorea 101
PERYPPerT pMY https://m.edsoo.ru/7f43ebda
¢dbopmyIoii N-ro yieHa
72 Apudmernueckas u bubnuoreka [IOK
reOMETPUYECKas MPOrPECCUH https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u bubnnorexka [JOK
reoMeTpHYecKas MPOrpeccruu https://m.edsoo.ru/7f43f3b4
dopmyiel N-ro HJIeHa Bubmorexa LIOK
74 apudMeTHUIeCKOn 1

T€OMETPUYECKON ITPOrPECCU,

https://m.edsoo.ru/7f43f58a



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

CYMMBI IICPBBIX N 4JI€HOB

75

®opMyIsl N-TO 4iIeHa
apupMeTHIECKON 1
reOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

®opmyibl N-TO YiieHa
apuMeTHIeCcKOi 1
reOMETPUUYECKON MPOTrPECCUid,
CYMMBI NIEPBHIX N YICHOB

bubmuorexa [JOK
https://m.edso0.ru/7f43f0c6

77

®opmyisl N-TO 4IeHa
apu(MeTHUECKON U
reOMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

78

®opmynbl N-TO YieHa
apudMeTUIeCKOn 1
T€OMETPUUECKOW MPOTPECCUH,
CYMMBI [IEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHue 4ieHOB
apupMeTHIeCKOn U
r€OMETPUYECKON MTPOrpeECCUit
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

80

N3o0pakenne 4ieHOB
apupMeTHIeCKOn U
r€OMETPUYECKON MTPOrpeECCUit
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
pocT

82

CrnosxHble MPOLIEHTHI

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

83

C1o’kHbI€ NMPOLIEHTHI

bu6mmoreka [IOK



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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https://m.edsoo.ru/7f4401a6

84

Konrponbnas padora no reme
"YycoBbIE OCIEA0BATEILHOCTH "

bubmuorexa [JOK
https://m.edso0.ru/7f4404f8

85

[ToBTOpEeHME, 0600IICHUE U
CHCTEeMaTU3alus 3HaHUI. 3aIHCh,
CpaBHEHHUE, ACHCTBUSA C
JIEUCTBUTEILHBIMHU YUCIIAMHU,
YUCJIOBas IpsiMast

86

[ToBTOpEeHHE, 0000IICHUE U
cUCcTeMaTu3alus 3HaHuH.
[TporieHTHI, OTHOLIECHUS, TPOITOPITUH

87

IToBTOpEHME, 0000IICHUE 1
cUCTeMaTu3alus 3HaHUH.
Oxkpyrienue, npuOIMKeHne, OleHKa

88

IToBTOpEHHE, 0000IICHUE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
crocodom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 0600IIEHNE U
cucTemMaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 33J1a4 apUPMETHIECKUM
CIIocooom

bubmuorexa [JOK
https://m.edsoo0.ru/7f443cd4

90

Hrorosas KOHTPOJIbHAA pa60Ta

91

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 3371a4 apU(PMETHUECKUM
CIocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

92

[ToBTOpenwme, 0600IIEHNE 1
CUCTEeMAaTH3aIHs 3HAaHUH.
[IpeoOpazoBanue anredbpanyecKux
BBIPAXCHHH, TOMYCTHUMbIE 3HAYCHUS

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

93

[ToBTOpenue, 060061IeHUE U

bu6mmoreka [JOK



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
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https://m.edsoo.ru/7f4441ca

CHUCTEeMaTU3als 3HAHU M.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXCHH, TOMMYCTHMbIC 3HAYCHHUS

https://m.edso0.ru/7f444364

[ToBTOpeHue, 006001meHUE 1
CHCTeMaTH3allMs 3HAHUH.

bu6mmoreka [IOK

%4 [TpeoOpa3oBanue anredpandecKux https://m.edsoo0.ru/7f4446f2
BBIPAXECHHI, TOMMYCTHUMbIE 3HAUCHUS
[ToBTOpEeHME, 0000IICHUE 1

95 cHUCTeMaTU3alurs 3HaHU. bubnmoreka [JOK
[TpeoOpaszoBaHue anreOpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, TOMYCTHMbIC 3HAYCHHUS
[ToBTOpeHME, 0000MIEHUE 1

96 cucreMaru3anus 3HaHui. OyHKIUM: bu6mmoreka [IOK
HOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edso0.ru/7f444c56
byHKIMi
IToBTOpEHHE, 0000IICHUE 1

97 cucremaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
MIOCTPOCHHE, CBOMCTBA N3YUCHHBIX https://m.edsoo.ru/7f444f44
byHKIMMA
[ToBTOpenue, 0600IIEHUE U

98 cucremaTusanus 3HaHuil. OyHkuuu: bubnmnoreka [JOK
HIOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, 06001IeHUE U

99 cucremaTusanus 3HaHuil. OyHKIuu: bubnuotexa [JOK
MOCTPOEHHE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMMA
[ToBTOpenme, 0600IIEHNE 1

100 CHCTEMAaTHU3aIMS 3HAHUH. bubmuorexa [JOK
I'paduueckoe perieHre ypaBHESHHIA https://m.edso0.ru/7f445516
U UX CUCTEM

101 IToBTOpenue, o6o0IIeHNE U



https://m.edsoo.ru/7f444364
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CHUCTEeMaTU3als 3HAHU M.
['padpuaeckoe pereHue ypaBHEHUI
U UX CHUCTEM

O00011IeHNE U CUCTEMATHU3ALHS
3HAaHUU

102

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'O 00111€r0
o0pa3oBaHus

1

Yyucia U BEIUMCIEHUSA

11

BBIHOHHSITB, coucras YCTHBIC u IIMUCBMCHHBIC HpI/IéMBI,
apI/I(l)MCTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YUCJIaAMH

1.2

Haxonuth  3HaueHHs  YUCIOBBIX  BBIPAXKEHUH, I[PUMEHATH
pa3HoOOpa3Hble CHOCOOBI H TMPUEMBI BBIYUCICHHUS 3HAUYCHUIN
JIPOOHBIX BBIPAXKEHUMN, COJEPIKAIIUX OOBIKHOBEHHBIE U IECATUYHBIC
Ipobu

13

[lepexoguts oT onmHOW (HOPMBI 3aMUCH YHUCET K APYroi
(mpeoOpa3oBbIBaTh  ACCATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECTUYHYIO IpO0Bb)

1.4

CpaBHI/IBaTb " YIIOPpAJOYNBATH PALITMOHAJIbHBIC YN CJIA

1.5

OKpyIJIsITh YncCIIa

1.6

BBINONHATE NPUKHUIKY U OLEHKY PE3yJIbTaTa BHIYMCICHUH, OLICHKY
3HAQYEHUM YMCIIOBBIX BBIPAKCHHUU. BBINONHATE JOEHCTBHA €O
CTENEHSIMH C HaTypaJIbHBIMU I10KA3aTEIIMU

1.7

IIpuMeHATh NpU3HAKK ACIUMOCTH, DPA3JI0KEHHE HAa MHOXKHUTEIH
HATypPaJIbHbIX YHCET

1.8

Pemare  mpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBA3aHHBIE C
OTHOUIEHWEM  BEJIWYWH,  M[PONOPIMOHAIBHOCTBIO  BEJIWYUH,
MPOLEHTAMH, UHTEPIPETUPOBATH PE3YyJbTaThl PELICHUS 3a1ad C
Y4ETOM OTpaHUYCHUH, CBSI3aHHBIX co CBOWCTBaMHU
paccMaTpuBaeMbIX 00BEKTOB

AnrebpanuecKue BbIpAKEHUS

2.1

Hcnonb30BaTh anredpandyeckyr0 TEPMHUHOJOTHI0 U CHUMBOJMKY,
IPUMEHSATH €€ B IPOLIECCE OCBOCHMSI yUEOHOI0 MaTepuaa

2.2

Haxomuth 3HaueHWs: OYKBEHHBIX BBIpXEHUH NpH 3aJaHHBIX
3HAYEHHUSX [TEPEMEHHBIX

2.3

BEIOIHATE npeo6pa30BaHm[ IEJIOTr0 BBIPAKCHUA B MHOI'OYWICH
MPUBCACHUCM HO)IO6HI)IX cJlara€MbIX, paCKpbITUEM CKOOOK

2.4

BBINOTHATE YMHOKEHHE OJIHOWJIEHAa HAa MHOTOWIEH U MHOTOYJIeHA
Ha MHOTOWIEH, MPUMEHATh (POPMYJIBI KBaJpaTa CyMMBI U KBajpara
Pa3sHOCTH

2.5

OcymecTBIATh  pa3jaOKEHUE MHOTOWICHOB HAa MHOXWTEIU C
MOMOIIIBIO  BBIHECEHHS 32 CKOOKM  OOIIEro  MHOXXHTEI,
TPYNIUPOBKH CJaraéMblX, IMpUMEHEHHUs (OpMys COKpaIEHHOTO
YMHOKECHHUS

2.6

HpI/IMeHHTL npeo6pa30BaHH;1 MHOT'O4JICHOB JJIsA pCIICHUSA




pa3sIM4YHBIX 3a7a4 WM3 MATEMaTHUKH, CMEXHBIX IPEAMETOB, W3
peabHON NPAKTUKH

Hcrnons30BaTh CBOMCTBA CTENEHEN ¢ HATYPAJIbHBIMU IOKA3aTEISIMU

2.7 o
JUIsl peoOpa30BaHMsl BRIpAXKEHUN
3 VYpaBHEHUs U HEPABEHCTBA
Pemars nuHeHHbIE ypaBHEHHS C OJIHOW IMEPEMEHHOM, MPUMEHSIS
3.1 IIpaBWJia IEPEXoJia OT UCXOAHOIO YpPaBHEHHUS K PAaBHOCUIBHOMY
emy. [IpoBepsTh, ABISETCA U YUCIO KOPHEM YPaBHEHHUS
39 [Ipumensth rpaduyeckue MeTOAbl NpPU PELICHUH JTUHEHHBIX
' YPAaBHEHUHN U UX CUCTEM
33 [Tonbupars mpuMepbl TMap 4YWCEN, SBIAIOMUXCA PELIICHUEM
' JIMHEWHOI'O YPAaBHEHMS C IBYMsI IEPEMEHHBIMU
Ctpoutb B KOOPAWMHATHOW IUIOCKOCTH Tpaduk JIMHEHHOTO
3.4 YpaBHEHHUS C [JBYMsl IIE€PEMEHHBIMM; TOJb3YSICh TIpaduKoM,
MIPUBOAUTH IPUMEPHI PELICHUS] YPABHEHUS
35 Pemate cucreMbl BYX JIMHEWHBIX YPaBHEHUMHM C  JIByMs
' MEPEMEHHBIMH, B TOM YHuCJIe TpaduyecKu
CocraBiATh M pellaTh JIMHEMHOE YPaBHEHUE WM CHUCTEMY
3.6 JUHEHHBIX YpaBHEHUHN MO YCJIOBMIO 33/1a4d, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4yl NIOJIYYeHHBIH PE3yNIbTaT
4 Koopaunats! u rpaduku. OyHKInm
N300paxaTh Ha KOOPJUHATHON MPSAMOIN TOYKHU, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, UHTEpPBaibl, 3alUChIBAThH
YHCIIOBBIC MPOMEKYTKH Ha aIreOpanvdeckoM s3bIKe
42 OTrmedaTs B KOOPAMHATHOM IIIOCKOCTHM TOYKHM IO 3aJaHHBIM
) KOOpJAMHATAM
43 Crpourts rpaduxu muHeHbIX QyHKIMH. CTpouTh rpaduk GyHKINH
y =]
OnuceIBaTh ¢ MOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, pPacCTOSHUE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxonuTh 3HaueHue (yHKIMK O 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaduyeckuil crnoco0 TMpencTaBIEHUS M aHaAIU3a
4.6 uH(poOpMalliK, U3BJIEKaTh U HHTEPIPETUPOBATH HMH(OPMALUIO U3
rpaMKOB peabHbIX MTPOIIECCOB M 3aBUCUMOCTEH
8 KVIACC
Kon IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsieMOro 0o0pa3oBaTe/IbHON NMPOrpPaMMbl OCHOBHOI'0 00111€r0
pe3yJbTara 0o0pa3oBaHus
1 Uucna u BBIYUCTIEHUS
Hcnonp30BaTh  HayaJbHbIE  NPEJCTABICHHUS O  MHOXECTBE
11 JNEHCTBUTENBHBIX  YUCEN JUIl  CPAaBHEHMsI, OKpPYIJIEHMS U

BI)I‘II/ICJIeHHI;'I, I/I306pa)I(aTI) }IeﬁCTBHTeHBHBIe qyucjla TOYKaMHM Ha




KOOPJAMHATHOUN MPsIMOM

1.2

[TpuMeHnsaTs mnoOHATHE apU(METHUYECKOrO KBAJIPATHOIO KOPHS,
HaXOJUTh KBaJpaTHbIE KOPHH, HCIOJIB3YS IPU HEOOXOIUMOCTH
KAJIBKYJIATOD, BBIIIOJIHATh ~ I[IPeoOpa3oBaHUs  BBIPAXKEHUH,
COJIepKalIMX KBapPaTHbIE KOPHU, UCII0JIb3Yysl CBOMCTBA KOPHEN

1.3

Hcnonb3oBarhk 3amucd OOJIBIIMX KW MAaJbIX YHUCEI C IIOMOILBIO
JECATUYHBIX Ipo0el u cTeneHei yncna 10

AnreGpanyecKkue BbIpaKeHHs

2.1

[IpyMeHsTh MOHSTHE CTENEHU C LENbIM [0Ka3aTeeM, BBIMOIHSITh
npeoOpa3oBaHMsl BBIPAXKEHUN, COJEPXKAIIMX CTENEHU C UEIbIM
MoKa3aTesieM

2.2

BBITIONHATE  TOXKACCTBEHHBIE MPEOOpa30BaHMs  PAIIMOHAIBHBIX
BBIPQKEHHUII HA OCHOBE MPABUJ JCWCTBUM HaJ MHOTOWICHAMHU W
anreOpanvdecKuMHu JIPOOsSIMH

2.3

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘lJ’ICH Ha MHOXXUTCIIN

2.4

[TpumensTp  mpeoOpa3oBaHWsT  BBIPAKEHUH Ui PEUICHUS
pa3IM4YHBIX 3a7ad M3 MaTEeMaTHK{, CMEXHBIX IIPEAMETOB, U3
peabHOM NPAKTUKU

YpaBHEHMs 1 HEPABEHCTBA

3.1

Pemate JsMHENHBIC, KBaJgpAaTHBIC YPAaBHEHHsS W PalMOHAIbHBIC
YPaBHEHHUs, CBOJISAINMECS K HUM, CUCTEMBI [BYX YPAaBHEHHMU C
JIBYMsI IIEPEMEHHBIMU

3.2

[IpoBOoaNUTE DPOCTEHINNE HCCICAOBAaHUS YPAaBHEHHM MU CHCTEM
YpaBHEHMH, B TOM 4YHCIE€ C MPUMEHEHHEM TrpaduyecKux
npeJcTaBleHu (yCTaHaBIMBaTh, HMEET JIM YpaBHEHHE WIH
CHCTEMA YPaBHEHMH PEIIEHUs, €CIIM UMEET, TO CKOJIBKO, U IPOYEE)

3.3

[Tepexoaute OT cioBecHOW (OPMYIMPOBKM 3agaud K €€
areOpanyecKoi MOJEINN ¢ TIOMOIIBIO COCTABIICHUS] YPABHEHUS WIN
CUCTEMBl YPaBHEHMH, WHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3ynbTar

3.4

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB IJII CPABHCHUA,
OLICHKH, pCUIaTb JIMHEHBIE HCpaBCHCTBA C O,Z[HOI>’I HepeMeHHOﬁ 151
X CHCTCMBI, OaBaTb rpa(bnquKyfo HWIUTIOCTpAallui0 MHOKCECTBA
peH_IeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIMHU

4.1

[ToHumMaTh M HMCMONB30BaTh (YHKIHMOHAJIbHBIE MOHATUS U S3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAUEHUS), ONpPENesITh 3HaYCHHE
(GYHKIMU 1O 3HAYEHHIO apryMeHTa, ONpeJensiTh CBOWCTBA

byHKIMM 1o e€ rpaguky

4.2

Ctpouts rpaduku 3J€MeHTapHBIX QYHKIHMHM BHJIA:

y=-

X

y




k/x

, Y =X%, ¥ = X3, Yy = [X|, onHuChIBaTh CBOWMCTBA YMCIOBOW (DYHKIIMHU 11O €&
rpaduky

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0
o0pa3oBaHus

1

Yucia U BEIUMCIIEHUSA

11

CpaBHI/IBaTb " ynopsaaouuBaTh paliMOHAJIIBHBIC U UPPALUOHAJIBHBIC
quciia

1.2

Beimonuate  apudmMeTHyeckue IEHCTBHA € pallMOHAIBHBIMU
YHUCJIAMH, COYETast YCTHBIE M IUCBMEHHBIE INPUEMBI, BBINOIHATH
BBIYMCIICHHS] C UPPAMOHAIBHBIMH YU CIaMHU

13

HaxonuTtk 3HaUeHUs CTENEHEN ¢ LEIbIMU MOKA3aTENsIMU U KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUHN

14

OprrJ'ISITL HeﬁCTBHTGHbHBIe quciia, BbIIIOJHATH  IMMPUKUIAKY
pe3yibTara BLIqHCHeHHﬁ, OLCHKY YMCJIOBBIX BI)Ipa)KeHI/Iﬁ

YpaBHEHMs M HEPABEHCTBA

2.1

Pemate JsMHEMHBIE W KBaJgpaTHbIE ypPaBHEHUS, YPaBHEHUS,
CBOJMIIMECS K HHUM, IpocTeillime JApoOHO-palOHalIbHbIE
yYpaBHEHUs

2.2

Pemate cucreMbl JBYX JIMHEMHBIX YpPaBHEHUMH C  JIByMs
MIEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OIHO
YpaBHEHUE HE SIBIISICTCS JTUHEHHBIM

2.3

Pemate TekcTOBBIE 3amayM  anreOpanyecKuM  CIOCOOOM ¢
MOMOIIBIO COCTABIICHUS YPaBHEHUS UM CUCTEMBI IBYX YpaBHEHHIA
C ABYMs INICPEMECHHBIMHA

2.4

[IpoBOaNUTE TpPOCTEHIINE HCCICAOBAaHUS YPaBHEHHM M CHCTEM
yYpaBHEHMH, B TOM 4YHCIE€ C MPUMEHEHHEM TpaduyecKux
IpeJICTaBICHUN (HallpuMep, yCTaHaBIUBaTh, UMEET JIU ypaBHEHHE
WIN CHCTE€Ma YpPaBHEHHUH peleHns, €CIIM UMEET, TO CKOJIBKO)

2.5

Pemate JMHEHBIE HEPAaBEHCTBA, KBAJpAaTHBICE HEPABEHCTBA,
n300paxkaTb pElIEHUE HEPAaBEHCTB Ha YHCIOBOM  MpSIMOH,
3alMCBIBATH PELIEHUE C TIOMOILIBIO CUMBOJIOB

2.6

Pemiate cucTeMbl JTMHEHHBIX HCEPAaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKJIIOHAIOOIUME KBaJAPaTHOC HCPABCHCTBO, I/1306pa)KaTI) pemicHuC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOfI, 3aIlIUCbIBAaTh PCHICHUC
C IIOMOIIIbXO CHMBOJIOB

2.7

Vcrionbs30BaTh HEpABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIU

3.1

Pacmo3HaBaTth  (YHKIIMHM  M3YYE€HHBIX  BHIOB. IlOoKa3wIBaTh
CXEMAaTHUYECKU PpACIONIOKCHHE Ha KOOPJAWHATHOM IJIOCKOCTH
rpadukoB ¢yukuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3HA4YCHHUH K0A((UIIMEHTOB, OMKMCHIBATh CBOWCTBA




byHKINNA

Iloka3eiBaTh CcXeMaTHYECKH pacIioJIOKCHHUE Ha KOOpHHHaTHOﬁ

3.2 MJIOCKOCTH TrpadukoB GyHKIMHA BUaa Y = VX, Y = [X| ¥ ONMKUCHIBATH
CBOICTBA PYHKIUH
Crpouth M H300paXaTb CXEMAaTU4YECKU TpadUKHd KBaJPATUYHBIX
3.3 (YHKIMA, ONMUCHIBATH CBOMCTBA KBAAPATHYHBIX (PYHKIUHA IO HX
rpadukam
Pacrnio3HaBaTh KBaJapaTH4Hy0 (QYHKIHIO 1O (GOopMylie, TPUBOAUTH
3.4 MpUMEpPhl KBAJAPATUYHBIX (QYHKIHMHA W3 PEabHOW KXU3HH, (DU3UKH,
reOMETPHH
4 Apudmernueckas 1 reOMETpUIECcKas IpOrpeccuu
41 Pacrnio3HaBath apu(METHYECKYI0O M T€OMETPUYECKYIO MPOrPEeCcCCUr
' IIPH pa3HbIX Coco0ax 3aJaHus
BBINONMHATE BBIYMCICHUS C MCHOJIb30BaHUEM (POpMYJT N-TO uieHa
4.2 apuQMeTUYECKON U reOMEeTPUUECKON MPOTrpecCHii, CyMMbI MEPBbIX
N 4JICHOB
43 W300paxaTh  4IEHBl  IOCJIENOBAaTEIbHOCTM  TOYKAMHU  Ha
' KOOPJMHATHOMU TIJIOCKOCTH
Pemrate 3amaum, CBsI3aHHBIE C YMCIOBBIMHU MTOCIIEIOBATEIBHOCTSIMH,
4.4 B TOM YHCJE 3a/ladydl U3 peabHOM XHU3HU (C HCIOIb30BAHHEM

KaJIbKYJISITOPa, TH(PPOBBIX TEXHOJIOTHIA)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
1 Yrca 1 BBIYUCIICHUS

JlpoOu 0OBIKHOBEHHBIE U JECATHYHBIE, IEPEXO] OT OJJHOU (OPMBI 3aMucCh

11 npobeit k npyroi. [loHsTHE panMOHaIBLHOrO YHUCIA, 3alUCh, CPAaBHEHUE,
YIOPSIA0YMBAHUE PAIIMOHAIIBHBIX YHCEI

12 Apudmernueckue necTBUS ¢ pallMOHAIBHBIMU YUcIaMU. Pemenue 3agay
13 peaJIbHOM MPAKTUKK HA YacTH, Ha IpOOH

13 CreneHp C HaTypalbHBIM IIOKa3aTeJEM: ONpefelieHue, mnpeoOpa3oBaHUe
BBIpQ)KEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEl
ITporeHTsl, 3anKCh NMPOLIEHTOB B BUJAE APOOH U APOOH B BHJIE MPOLIEHTOB.

14 Tpu OCHOBHBIE 3a/laud Ha MPOLEHTHI, PEIIEHUE 3aJa4 W3 PEATbHOU
ITPaKTUKU

15 IIpumeHeHne NPU3HAKOB JEIMMOCTH, pa3JIOKEHWE Ha MHOXHUTEIN
HATypaJIbHbBIX YHCEell

16 PeanbHble 3aBUCMMOCTM, B TOM 4Hciae TMpsMas M oOpaTHas
IPONIOPLIMOHAIIBHOCTH

2 AnrebpanyecKue BHIPAKCHHS

21 IlepeMeHHbBIE, UHMCIOBOE 3HAUYEHHWE BBIPAXKEHHS C IEPEMEHHOM.
JlonycTuMble 3HaUeHUs TEPEMEHHBIX

2.2 [IpencraBieHnre 3aBUCMMOCTH MEXAY BeJIMUYMHAMU B BHJE (HOPMYIIBL.




Brruncnenus no hopmynam

[IpeoOpa3oBanre OyKBEHHBIX BBIPQKEHUN, TOXKIECTBEHHO paBHBIC

2.3
BBIPAKEHUS
2.4 CBOJiCTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 Opnousiensl u  MHorowieHbl. Crernenb MHorowieHa. CrhoskeHUE,
BBIYMTAHUE, YMHOKEHUE MHOTOWICHOB
@opMysbl COKPAIEHHOTO YMHOXKEHHMS: KBaApaT CYMMBI W KBajpar
2.6 paszHoctu. @opmyna pasHOCTU KBaApaToB. Pa3iiokeHne MHOIOWIEHOB Ha
MHOXUTEIN
3 YpaBHeHUs
31 YpaBHEeHUE, KOpPEHb YPaBHEHHUs, MpaBIa npeoOpazoBaHusl ypaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHUN
39 JIuneliHoe ypaBHEHHE C oE[Hoﬁ HepeMeHHf)ﬁ, YUCJIO KOpPHEW JIMHEHHOIO
YpaBHEHUs], pELLICHUE JIMHENHBIX YpAaBHEHUM
33 CocraBienue ypaBHeH?ﬁ 10 YCJIOBMIO 3a/1auu. PelieHne TeKCTOBBIX 3a1a4
C IOMOIIBIO YpaBHEHUM
3.4 JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €r0 rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHUU C JIByMs NepeMEHHbIMU. Perienue
3.5 CUCTEM YpaBHEHHUH cHocoboM mojcTaHOBKU. [lpumepsl pemieHus
TEKCTOBBIX 3a/1a4 C MOMOUIBIO CUCTEM YpaBHEHUM
4 Koopaunatsl u rpaguku. OyHkuuu
4.1 Koopaunara Touky Ha IpsaMoit
492 Uucnosbie POMEXKYTKH. PaccrosHue mMexay AByMsS  TOYKaMHU
KOOpJMHATHON NpSIMOM
43 [TpsmoyronbpHas cHCTeMa KOOP/HAT, OCH Ox u Oy. AGcumcca u oparHATA
TOYKH Ha KOOPJMHATHOMN IJIOCKOCTH
44 ITpumepsl rpzi(pHKOB, 3aJaHHbIX (hopMynamMu. YTeHne rpauKoB peabHbIX
3aBHUCHUMOCTEMN
4.5 [Tonstue @ynkuuu. I'paduk pyaxnun. CoiicTBa GyHKIMN
4.6 Jluneitnasa ¢ynkuus, e€ rpaduk. I'padux pynkimm y = [x|
47 Fpa(bnqecFOG peuieHue JIMHEWHBIX YpPAaBHEHUHM W CHUCTEM JIMHEWHBIX
ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
1 Yucna 1 BBIYMCIICHUS
11 KBagpatubiii kopeHb u3 uucia. IloHsTHe 00 HppalOHAIBHOM YHCIIE.
JlecsitTuunble MpUOIMKEHNS HPPAMOHAIIBHBIX YHCE
CpoiicTBa apuMeTHYECKUX KBaJPAaTHBIX KOPHEM M UX NpPUMEHEHHUE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN u BBIUNCIICHUSIM.
JlericTBUTENbHBIC YKCIIa
13 Crenesnp ¢ nenslM mnokasareneM M e€ cBoicTBa. CraHmapTHas 3alucCh

qucia




2

Anrebpanyeckue BbIpaXKEHUS

KBampatublif TpéxuineH, pas3lio)KeHHE KBagpaTHOTO TpEXWieHa Ha

2.1
MHOHUTEIN
2.2 AnreOpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoi 1poou
2.3 CroxeHue, BBIYUTaHHE, YMHOXKCHHE, JICTICHUE anre0pandeckux Ipobei
2.4 PannoHasibHbIe BBIpAKEHUS M UX IIPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCA K JUHEWHBIM U KBAJIPATHBIM
3.3 [Tpocreiime npoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'paduueckas WHTEpHIpeTanusl YpaBHEHHA C JBYMs TEPEMEHHBIMH H
3.4 CHUCTEM JIMHEWHBIX ypaBHEHMH ¢ JByMsl IepeMeHHbIMH. Ilpumepsr
pelIeHHsI CUCTEM HEeJIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33729 areOpandecKuM crocooom
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInneliHbple HEpaBEHCTBA C OJJTHOM EPEMEHHOU
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHON IIEPEMEHHOM
4 DyHKIIUU
41 [Monsatne ¢ynkuuu. OONACTh ONpEAETCHUS W MHOXECTBO 3HAYCHHIA
¢ynkuuu. CrnocoObl 3ajaHus QyHKIUN
4.2 I'padux GpyHkuuu. UreHne cBOMCTB GyHKIMU O €€ rpaduKy
4.3 ITpumeps! rpadukoB GYHKINH, OTpaKAIOUIMX pPeaIbHbIE TPOIECCH
44 OyHKIUHN, ONUCHIBAIONINE TPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBUCHMOCTH, UX TpaduKu
45 Oyukumu y =Xx2, y = X?
4.6 Oynkmmm Y = WX, Y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KJIACC
Kon IIpoBepsieMblil YJIEMEHT COJePKAHUS
1 Yucna 1 BBIYUCICHUS
11 ParonanbsHble 4ncnia, MppalMOHANIBHBIE YWCIIA, KOHEUHbIE W OECKOHEYHbIE
JIECATHYHBIE IPOOH
MHOXECTBO  JACUCTBUTEIBHBIX YHCEN, JCHCTBUTEIBHBIE YHCIA Kak
19 OeCKOHEUHBIE AECATHIHbIE npodu. B3auMHO 0OJHO3HAYHOE COOTBETCTBUE
MEXIYy MHOXECTBOM JEHCTBUTEIBHBIX YHUCEN W KOOPAMHATHOW IPSMOH.
CpaBHEHUE JIeHCTBUTEIBHBIX YHCEI
1.3 Apudmerndeckne 1eHCTBUS C IEHCTBUTEIbHBIMHI YHCIAMH
1.4 M3mepenusi, npubImKeHusi, oueHKU. Pa3Mepbl OOBEKTOB OKPY)KAIOLIETo




MUpa, JIUTENBHOCTh MPOIECCOB B OKpyKatomeM mupe. [Ipubmmxénnoe
3HAUEHUE BEIWYHMHBI, TOYHOCTh mpHOMKeHus. OKpyrieHue YucCell.
IIpuknyka v OLIEHKa pe3yJbTaTOB BHIYMCIICHUM

2 YpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHOM ITEpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBanparnoe ypaBuenue. Penenmne ypaBHeHU, CBOASIIUXCS K KBaJPaTHBIM
24 BI/IKB"aI[pa\:FHOC ypaBHEHHE. [Ipumepsl penieHus ypaBHEHUW TpeTbeW U
4eTBEPTON CTENECHEN Pas3yIoKEeHUEM Ha MHOKHUTEIN
2.5 Pemienne npoOGHO-paIlOHAIBHBIX YpaBHEHHH
2.6 CucTtembl ypaBHEHU
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMH | €T0 rpaduk
2.8 Perennie cuctem IByX TUHEHHBIX YPaBHEHHI C ABYMS NIEPEMEHHBIMU
29 PemeHUI/Ie CHCTEM JIBYX YpaBHEHHUH, OJIHO U3 KOTOPBIX JTUHEIHOE, a Ipyroe —
BTOPOM CTEIICHU
2.10 I'padmyeckast HHTEpIPETAINs CUCTEMBl YPAaBHEHUH C TBYMSI IEPEMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CriocoOoM
2.12 UncoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHbIX HEPABEHCTB C OAHON IEPEMEHHOMN
2.14 Pemienne cucreM IMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.15 KBazpaTtHble HepaBeHCTBA
216 I'paduueckass uHTEpIIpETAIllMs HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
NePEeMEHHBIMH
3 OYHKIHIH
31 KBanparnunas ¢ynkuus, e€ rpadux u cBoiictBa. I[lapabona, koopauHaThI
BEPIINHBI MapadO0JIbl, OCb CHMMETPHUH MTapabOoJIbI
3.2 I'paduku Gynximit y=kx, y=kx+b u ux coiictBa
3.3 I'padukn Gyuxumii y=k/X, y = X° 1 ux cBoiicTBa
3.4 I'paduxu GyHKIMI , M X CBOMCTBa
4 YucnoBble OCIEI0BATENHHOCTH
Onpenenenne U CrnocoObl 33JaHUS YHUCIOBBIX IOCIIEIOBATEILHOCTEH.
4.1 3aaHue Mocie0BaTelbHOCTH PEKYPPEHTHOM GopMyoil u ¢popMyioil N-ro
qrieHa
42 Apudmerndeckass mporpeccus. Dopmynbl N-ro dieHa apupMeTHUECKOM
MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB
43 I'eomeTpuueckas mnporpeccus. Popmysbl N-ro 4Yji€Ha TE€OMETPHUYECKOU
MIPOTPECCUU, CYMMBI TIEPBBIX N YICHOB
N300paxeHne 4IeHOB aprU(PMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
4.4 TOYKAMU Ha KOOPAWHATHOW TJIOCKOCTU. JIMHEHHBIM M AKCIOHEHIUATbHBIN
pocT
4.5 CI10XHBI€ TPOLICHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUA

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o01mero oopazosanust Ha ocHoBe PI'OC

VYMeHue onepupoBaTh MOHATHSAMH: MHOXECTBO, IOJAMHOKECTBO,
ornepanuy HajJ MHOYKECTBAaMH; YMEHHME OIEPUPOBATh HNOHSITHUSIMMU:
rpad, cBs3HBIN Ipad, JepeBo, LUK, NPUMEHATh UX IPU PELICHUN
3aja4; yMEHHE HCHOJb30BaTh TpauuecKkoe MpeCTaBICHUE
MHOXECTB JUIsl ONMCaHMs PEeAIbHBIX IPOLECCOB U SBICHUH, IpU
peLICHUHN 3aJ1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHHne OnepupoBaTh IOHATHAMH: ONpPENEICHUE, AaKCUOMa,
TeopeMa, J0Ka3aTeIbCTBO, YMEHHME pacliO3HAaBaTb HCTUHHBIE H
JIO’KHBIC BBICKA3bIBAHUs, IPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUN

YMeHue oneprupoBaTh NOHATUAMU: HATYPAJIIBHOE YHUCIIO, IPOCTOE U
COCTaBHOE 4YHUCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPHU3HAKU
JIEIUMOCTH, 11€JI0€ YHCIIO0, MOAYJb YUCia, OOBIKHOBEHHAs APOOb U
JecATUYHas JpoOb, CTaHJAPTHBIA BUJA 4YHUCIA, PpAIMOHAIBHOE
YHCII0, HMpPpAIOHATBHOE YHUCIO, apU(PMETHUECKUN KBaJIpaTHBIHA
KOPEHb; YMEHHE BBIIOJHATH JACUCTBUSA C YHUCIAMH, CPaBHUBATh U
YHOPAIOYMBATh YHUCHA, MPEICTABIATh YMUCIA HAa KOOPAMHATHOU
IPSAMOM, OKPYIJIATh YWCIIA; YMEHHME JENaTh IPUKHUIKY U OLEHKY
pe3ynbTaTa BRIUUCICHUN

YMeHue onepupoBaTh MOHATUSAMHU: CTEIICHD C LIEIBIM IIOKA3aTeIeM,
apumeTnyecKkuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anreOpanyeckass JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HaTypaJIbHOM CTENeHU OOJIblIe €IUWHUIbl; YMEHHE BBINOIHATD
pacuérel mo ¢Qopmynam, MnpeoOpazoBaHMsS LEJBIX, JIPOOHO-
pPalMOHAIBHBIX BEIPAKEHHUM U BBIPAXKEHUIN ¢ KOPHAMH, Pa3JI0KECHHE
MHOIOYICHAa Ha MHOMKMTEIIHM, B TOM 4YHUCJIE C HCIOJIb30BAHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue  onepupoBaTh  INOHATUSMH:  YHCIOBOE  PaBEHCTBO,
yYpaBHEHUE C OJHOW IIEPEMEHHOM, 4YHUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YMEHHE pellaTb JHWHEHHBIE W
KBaJ[paTHbIE YpaBHEHUS, JPOOHO-pAllMOHAIbHBIE YypaBHEHHUS C
OJIHOW TIIEPEMEHHOM, CHUCTEMBl [IBYX JIMHEWHBIX YpPaBHEHHI,
JMHEWHbIE HEPaBEHCTBA M MX CHCTEMBI, KBaJpaTHble M JpOOHO-
palMoOHAIbHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOH, B TOM YHCIIE
IIPU PELICHUM 3a/1a4 U3 APYTUX MPEIMETOB U MPAKTUYECKUX 3a/1a4;
YMEHHUE UCIOJIb30BaTh KOOPAWHATHYIO MPAMYIO M KOOPAWHATHYIO
IUIOCKOCTh JJIsi U300paXKeHUs PelleHU ypaBHEHM, HEpaBEHCTB U
CHUCTEM

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, rpapuk (QyHKUHH,
HYIM (YHKIUHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, NPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoJIblllee M HAMMEHbIIEe 3HAYCHUS




GyHKIMU;  YyMEHHE  ONEpUPOBaTh  MOHATHUSAMHU:  TIpsMast
IPONOPIHMOHATBHOCTh,  JHHEWHass  (QYHKIUS,  KBaJpaTU4Has
byHKIMS, oOpaTHas MPOMOPIMOHAIBHOCTD, MMapabosa, runepooa;
yYMEHHUE CTPOUTh rpaduku (yHKUIWH, UCHOIB30BATh TpauKu i
OTIpENICIICHUs] CBOMCTB TPOIIECCOB M 3aBUCHUMOCTEH, JJIsl PEeUICHUS
3a7a4d U3 JAPYrUX Y4eOHBIX MPEIMETOB M PEAbHOM JKU3HU; YMEHUE
BhIpaXKaTh OPMYJIaMHU 3aBUCHMOCTH MEX]y BETMYMHAMU

YMeHue  omnepupoBaTh  MOHATHSAMH:  IOCIEI0BATEIbHOCTH,
apudMeTHuecKass W TeOMETpHYecKass MPOrpecCHd; YMEHHE
HCIIOJIb30BaTh CBOMCTBA MOCIEAOBATEIbHOCTEH, (HOPMYIBI CYMMBI
U 0OlLIero wieHa INpU PELIEHUH 3a]ady, B TOM YHCIE 3a7ad U3
JIPYTUX y4EOHBIX MPEIMETOB U PEaIbHOM JKU3HU

VYMeHue pemars 3a7a4 pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLIEHTHI,
JIOJIM ¥ 4YacCTH, JBW)KEHUE, paboTy, LIEHy TOBAapOB U CTOMMOCTh
HNOKYINOK M YCIyr, HaJord, 3aJayd U3 00JacTh YNpaBJICHUs
JUYHBIMH M CEMEWHBIMH (UHAHCAMH); YMEHHE COCTaBIIAThH
BBIPDAKCHMS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCIOBHIO
3a]a4M, HCCIEN0BaTh IIOJYyYEHHOE PEIICHHE U  OLCHUBATh
IPaBJ0N10100HOCTb NOJTYYEHHBIX PE3yJIbTaTOB

VYMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOYKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHasl, YroJ, MHOTOYI'OJbHUK, TpPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHHM TPEYroJbHUKH,
NPSMOYTOJIBHBI TPEYrOJbHHUK, MEIUaHa, OMCCEKTPHCa M BBICOTA
TPEYrojbHUKA, YETBIPEXYTOJbHUK, HapayiesiorpaMM,  poMo,
IPSIMOYTOJIBHUK,  KBaJApaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMu;
YMEHHE pelaTh 3a/1a4, B TOM YUCIIE€ U3 TTOBCETHEBHOM KU3HU, Ha
HaxXOXJECHNE TIEOMETPUYECKHX BEJIWYMH C  [PUMEHEHHEM
M3YYEHHBIX CBOMCTB GUryp u (pakToB
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YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; I1APaJUICIBHOCTD U NEPIIEHIUKYIAPHOCTD NPAMBIX,
YroJa MEXAY INpsSMBIMHU, INEPIECHIUKYISAP, HAKIOHHAs, MPOEKIUS,
nogobue  ¢uryp, mNOA0O0HBIE  TPEYroJbHUKH, CHUMMETpPHUs
OTHOCHUTEJIBHO TOYKH M IIPSIMOM; YMEHHUE PACIIO3HABaTh PABEHCTBO,
CUMMETpUIO M mojpoOue  ¢uryp,  napauledbHOCTb U
MIEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYKarOLIEM MUpE

11

YMenue omnepupoBaTh TOHSATUSAMM: [UJIMHA, PACCTOSIHUE, YIOJI
(BemuuMHA yTia, CHHYC M KOCHHYC yIiia TPEYTOJIbHHUKA), TUIOMIA/Ib;
yMEHHE OIIEHWBAaTh pa3Mepbl TPEAMETOB HM OOBEKTOB B
OKpYXAaroIIeM MHUpPE, YMEHUE MPUMEHSATh (POPMYIbI MEPUMETpa U
IJIOMIAAM MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOLIAIA
Kpyra, oObeMa MPSIMOYroJBLHOTO Tapasuieienuneia; YMEHHE
MPUMEHSATh TPU3HAKH PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O
CyMMe YIJIOB TPEyroJbHUKA, TEOpEMY [Mudaropa,
TPUTOHOMETPUYECKUE COOTHOIIEHUS IS BBIYHMCICHUS JIVH,
pacCTOSHUH, TIIOIIAAEN

12

Ymenue wu3o0paxkaTh IUIOCKHE (UIYphl W HMX KOMOWHAIUH,
MIPOCTPAHCTBEHHbIE (DUTYpPHI OT PYKH, C TOMOIIBI0 YEePTEKHBIX




MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WJIH
CHMBOJILHOMY ONMCAHUIO

13

YMeHue omnepupoBaTh TMOHSATHUSAMH: NPSIMOYTOJbHAs CHCTEMa
KOOpJMHAT, KOOPIWHATHl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOM3BE/ICHUE BEKTOpAa HA UHUCIO, CKAISIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPbl M KOOPAWHATHI IS
MPEACTABJICHUS JJAHHBIX U PEIICHUS 3a7a4, B TOM YUCJIE U3 JPYrUX
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

VYMeHHe omepupoBaTh MOHSATHAMHU: CTOJOUKOBBIE U KPYTOBBIC
qUarpaMMbl, TaONMIbL, CcpeaHee apudmMeTHueckoe, MeauaHa,
HanOoJblIee U HAaMMEHbIIEe 3HAYCHHs, pa3Max YUCIOBOTO Habopa;
YMEHHME U3BJIEKaTh, WHTEPIPETUPOBATL U IPEOOpPa3OBHIBATH
UH(OpPMAIMIO, MPEJCTABICHHYI0 B TaOJMIaX M Ha JAMarpaMmmax,
OTPAKAIONIYI0 CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOLECCOB
U SIBIICHHH; yMEHHE pacCIO3HABaTh HM3MEHYMBBHIC BEIMYMHBI B
OKPYXAaIOILIEM MHpE

15

YMeHne onepupoBaTh MOHATUIMU: CIyYalHBIA OMBIT (CIIydailHBIMN
AKCIIEPUMEHT), 3JEMEHTapHOE COOBITHE (dJIIEMEHTApHBIA HMCXO.)
CIIy4allHOTO OIbITa, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAMUThb BEPOSTHOCTU CIy4allHBIX COOBITHI B OMBITAX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;, YMEHUE PEIIaTh
3aJjaud METOJOM OPraHM30BaHHOTO Mepedopa U ¢ UCIOIb30BaHHEM
MpaBujia YMHOXXCHHS; YMEHHE OIICHUBATh BEPOSITHOCTU PEATbHBIX
COOBITHIA U SIBICHUN, TOHUMAThH POJIb MPAKTHYECKH IOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHUM B OKPYKAIOIIEM MHpPE U B SKHU3HU;
3HAKOMCTBO C TOHSITHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YHCEJ U €r0 POJIbI0 B MACCOBBIX SBJICHHSIX

16

YMeHnue BbIOMpaTh NOAXOASAIMINNA U3YyUYEHHBIH METOJ JUIsl PELICHUS
3a/1a4y, IPUBOJUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU
B TMNPHUPOAEC M IKHU3HH, paACHO3HABAThb IPOSBICHHE 3aKOHOB
MaTE€MaTUKUd B HCKYCCTBE, OIMCHIBATH OTHAEIBHBIC BbIAAIOLIUECS
pe3ynbTaThl, IOJYYEHHBIE B XOJE pPa3BUTHS MATEMATHKN Kak
HayKd, IPUBOAMUTHL IMPUMEPbl MATEMAaTUYECKUX OTKPBITUH U HX
ABTOPOB B OT€YECTBEHHON U BCEMHPHON UCTOPUU

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna u BBIYUCIICHUS

1.1 Harypanbnbie u nensie yncna. [IpusHaku Je1MMoCcTy HEIbIX YUCell

19 OOBbIKHOBEHHBIE W JECATHYHBIE JApOOM, TPOLEHTH, OECKOHEYHbIE
TIEPUOINYECKIE TpodH

13 Panmonanehpie uncia. ApudmMerndyeckue omnepanuu ¢ panuoHaIbHBIMU
YUCIaMHU

14 JleiicTBuTeNnbHBIE YKcTa. ApUPMETHUECKHUE ONepalui ¢ JeHCTBUTEIHHBIMU

qucjiaMu




[TpuOnmxEHHbIE BBIYMCICHUS, MpPaBUia OKPYIJICHHs, MPUKUIKA M OLEHKa

15 pe3ysbTaTa BEIYUCICHUN
2 AnrebpanyuecKue BHIPAKEHHS
2.1 bykBeHHbIE BbIpa)K€HHUsI (BBIPAKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenbiM nokaszateneM. CTeneHb ¢ palMOHAJIBHBIM I10Ka3aTelieM.
CBolicTBa CTENEHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
o5 Apudmernueckuii  KOpeHb  HaTypalbHOH  cremeHu.  JleWcTBUS  C
apu(METHYECKUMH KOPHSIMHU HATYPAJIbHOM CTETIEHU
3 YpaBHEHUs ¥ HEPAaBEHCTBA
31 Ienbie I/IU,Z[pO6HO-paL[I/IOHaJ'IBHBIe ypaBHeHUsA. CHCTEMBl U COBOKYIHOCTH
ypaBHEHHH
39 Lenbie 1 apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Penienue TekCcTOBBIX 3a/1a4
4 YucioBble NOCIEI0BATEIBHOCTH
4.1 IlocnenoBaTenbHOCTH, CIOCOOBI 33aHUs IOCIIEJOBATEILHOCTEN
42 Apudmernueckass u reomerpuueckas mnporpeccuu. Popmyna CIOXKHBIX
MIPOIICHTOB
3) DyHKIMH
Oyuknmst, crmocoOsl 3amanus ¢QyHkinuu. [padux  dyakmuun. OO6macTh
ONpeNieJIeHus] W MHOXeCTBO 3HaueHuil ¢yHkuuu. Hynu  dyHxnum.
5.1. [IpoMexyTku 3HAKONMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIMH.
Makcumymbl W MUHUMYMBI (yHkiuu. HauGonbiiee U HauMeHbIee
3Ha4eHrEe QYHKIIMU HAa IPOMEKYTKE
6 Koopannaats! Ha IpsIMOi M INIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTprueckue Gurypsl U Ux CBOCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKH
7.4 OKpY’>KHOCTb U KpyT
7.5 V3MepeHne reoMeTpuyecKix BEeJIMYUH
7.6 BekTops! Ha MJIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pader




YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIii ypOBeHb: yueOHHUK; 15-¢ u3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munatox H.I'., Hemkos K.W. u np.; mox pemakiuen
Tensxosckoro C.A. AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

* Marematuka. Anre0pa: 8-if kiracc: 0a30BbIl YPOBEHb: yUeOHUK; 16-¢ n3ganue,
nepepaboranHoe MaxkapsraeB FO.H., Munmaiok H.I'., Hemkos K.W. u np.; mox pepakueit
TemsikoBckoro C.A. AxkumnonepHoe o6mectBo «M3marensctBo «lIpocBemenue»

* Marematuka. Anredpa: 9-if kimacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3nanue,
nepepadborannoe MaxkapsrueB 10.H., Munarox H.I'., Hemkos K.W. u np.; nmox pemxakiuen
TenskoBckoro C.A. AkunonepHoe obmectBo «M3natenscTBo «IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET
bu6mmoreka [IOK



