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INOACHUTEJIBHASA 3ATINCKA

Anrebpa sBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIEro oOpa3oBaHHs: OHA
oOecrieunBaeT U3yyeHe APYruX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U T'yMaHUTapHOTO
IIUKIIOB, €€ OCBOEHUE HEOOXOIMMO JIsI MPOJOIKEHHUST 00pa30BaHUs U B TIOBCEHEBHOM KU3HHU.
PazButie y oOyuaromuxcsi Hay4yHBIX [PEACTAaBICHUI O MPOUCXOXKACHUH U CYLIHOCTU
anreOpanyeckux aOCTpakIuif, crocobe OTpaXKeHHWs MaTeMaTWYeCKOM HAyKOH SIBICHUNA H
IPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIHPOBAaHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHWIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB
MBILUICHHSI, HEOOXOAUMBIX ISl aJanTaliyd B COBPEMEHHOM IudpoBoM obmiecTBe. M3yuenue
anreOpbl 00ECTIeUnBaeT Pa3BUTHE YMEHUSI HAOIOAaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NEHCTBUS W BBIBOJBI, (GOPMYyITUPOBaTh yTBEpkAeHUs. OCBOCHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYalOIIMXCS: OHM HCIHOJB3YIOT JIeAYKTHBHBIE H
UHAYKTHBHBIC PACCYXKACHHUS, 0000IIEeHNEe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHnue anrebpe MpeanosiaracT 3HAYUTEIBHBIH OOBEM CaMOCTOSTEIBLHON ACATEIHHOCTH
o0ydJaromuxcsi, TOITOMY CaMOCTOSITENIbHOE peIIeHWe 3a1ad  SBISETCS  peanu3anuei
JESTENIbHOCTHOTO MPUHIINUIIA O0yUEHUSI.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Ausrebpa» Uis OCHOBHOTO OOIMIETO
o0pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJAepKaTeIbHO-MeTonuYeckue auHuM: «Yucna u
BBIUUCIICHUSY, «ANTeOpandecKue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DyHKITUN.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHHUSAMH. B Xoze n3ydenust yueOHOro Kypca
00y4aromuMcsl TPUXOAUTCS JJOTHUYECKH PacCyKAaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3U € ATHIM B IIporpaMMy y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBHI
JIOTUKU, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX paszfeliax MaTeMaTH4YecKoro oOpa3oBaHUs U
CIOCOOCTBYIOUIHE OBJIaICHUIO 00yYarOIIUMHUCI OCHOB YHUBEPCATHHOTO MATEMAaTHUECKOTO S3bIKA.
ConepkaTelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTo Kypca «AIreOpa» SBISETCS €ro
UHTEIPUPOBAHHBIN XapaKTep.

Coneprxanve TMHUM «Hucna v BBIYUCIEHUSD CIY>)KUT OCHOBOM JIJIS TAJIbHEUILIErO NU3YYECHUS
MATEeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYAIOIIUXCS  JIOTHYECKOTO  MBIIUICHUS,
(GOpMHUPOBAHHIO YMEHHMSI MOJIb30BATHCS AITOPUTMAMH, & TaKkKe MPHUOOPETEHUI0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJIUMBIX JUISI TIOBCETHEBHOUM KU3HU. Pa3BUTHE MOHSITHS O 4YHCIE HAa YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHUs CBSI3aHO C PAlMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHHEM MPEACTABICHUN O NEHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUW OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHHUIo.

CogmepxaHue JBYX anreOpandecKux IUHUN — «AnreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOLIUXCSI MAaTEMaTHIYECKOTO
anmapara, HeoOXOAUMOTO JIJIsl PEIICHHs 3a/1a4 MaTEeMaTUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OPHUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOTro o0Imiero o0pa3oBaHHs y4eOHBIM MaTepual
TPYNIUPYETCST BOKPYT pPAMOHANBHBIX BBIpOKEHUH. AnreOpa IeMOHCTpUPYET 3HAYCHUE
MaTeMaTUKU KaK s3bIKa I MOCTPOCHHUS MaTeMaTUYeCKUX MOJIENel, OMMCAaHMs MPOIECCOB U
SBIICHUH peasibHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TakkKe JajbHeHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHHS, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uHOpPMATUKHU, W OBJIAJICHUE HABBIKAMHU JCIyKTHUBHBIX paccyxneHuid. IIpeoOpazoBanue
CHMBOJIBHBIX (hOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CIIOCOOHOCTEN K MaTEMaTHIYECKOMY
TBOPYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpapUUYECKOW JIMHUM  HAIEJIEHO Ha  IOJIy4YeHHE
00yJarmuMuUCs 3HaHUH 0 QYHKIUAX KaK BaXKHEUIIEH MaTeMaTH4eCKONH MOJIEIH IS OTICAHUS U
UCCJIEIOBaHMsI Pa3HOOOpa3HBIX MPOIECCOB U SBJICHMHM B MpHupoae U obmiectBe. M3yudenue
MaTepuana CIocOOCTBYET PAa3BUTUIO Yy OOYYAIOIMIMXCS YMEHHUS WCIONb30BaTh pPA3IUYHbIC



BBIpa3UTENbHBIC CPE/ICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOpMUpPOBaHKE PEACTABICHUN O POJIM MATEMATHKH B Pa3BUTUU IWBUIIH3AIAN H
KYJBTYPBHI.

CormacHo yueOHOMY IJIaHy B 7-9 Ki1accax u3ydaeTcsl yaeOHBIN Kype «Anredpay, KOTOPBIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3lenbl coiepkaHus: «Uuciaa ¢ BBIYHUCICHUSY,
«AnredpandecKue BHIPAKEHUS», «Y pPaBHEHHS U HEPABCHCTBaY, «DyHKIIMNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Heieno), B 8 kimacce — 102 gaca (3 gyaca B Hezpenmto), B 9 kimacce — 136 vacos (4 daca B
HEJIETIIO).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

Yucsa v BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO] OT OJTHON (POPMBI 3aKCH APOOEH K APYTOH.
[TonsATHE palMoOHAILHOTO YKCIIA, 3alUCh, CPABHEHUE, YNOPSIAOUYMBAHUE PAllMOHAIBHBIX UYHCET.
Apudmerndeckue TeHCTBHS ¢ pallMOHATLHBIMU YynciIamMu. Pemenne 3ama4 u3 peanbHOM MPaKTUKH
HA YacTH, Ha JPOOH.

Cremnenb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeeleHHue, MPeoOdpa3oBaHNe BhIpaKEHU Ha
OCHOBE OTIpE/IEICHHUS, 3aUCh OOBIIUX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOILIEHTHI, pEelICHUE 3a7au U3 peajbHOM
MPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpAMasi U 0OpaTHast IPONOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IIepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUs C IIEPEMEHHOM. JlomycTHMBbIE 3HAYEHUS
nepeMeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEX/Ty BETUUMHAMHU B Bue (hopmynbl. Beruncnenus
no ¢opmynam. [IpeoOpasoBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIC BBIPAKCHUS,
npaBuiia MpeoOpa3oBaHusi CyMM M MPOW3BEACHUMN, MPaBUiIa PACKPHITUS CKOOOK M MpPUBEIEHUS
MOIOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHorousieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOTO YMHOXKEHHMS: KBaapaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaJpaToB. Pa3inoxeHne MHOIOWIEHOB HA MHOYKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

YpaBHeHHE, KOpeHb YpaBHEHHS, MpaBuiia mpeoOpa3oBaHus ypaBHEHUS, PAaBHOCHIBLHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellieHre JUHEWHBIX ypaBHeHHH. CocTaBjieHHWE YpaBHEHUM IO YCJIOBHIO 3aaaud. PemeHue
TEKCTOBBIX 3aJa4 C TIOMOIIIbIO YPaBHEHUI.

Jluneiinoe ypaBHEHHE C IBYMs TMEpeMEHHBIMH U ero rpaduk. Cucrema IBYX JIHMHEHHBIX
YpaBHEHHMI C JBYMs IMEpeMEHHBbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM TMOACTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 337a4 C TOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunara touku Ha mpsimoil. UucioBble NpoMexyTKH. PaccTrosiHne Mexay IByMst
TOYKaMU KOOPAWHATHOU IIPSIMOM.

[IpssmoyronpHas cucrema koopauHar, ocu Ox u Oy. AGcrucca M OpJMHATa TOYKH Ha
KoOpAMHATHOM mockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbIX 3aBucuMocTei. [Tonarue hynkuuu. ['paduk hyakuuu. CroiictBa GpyHkiuid. JInneitnas
¢ynkuus, e€ rpapuk. ['padux pynkunu y = |x|. I'paduyeckoe perienne IMHEHHBIX YpaBHEHUN U
CHCTEM JINHEWHBIX YPABHEHHUIA.

8 KJIACC

Yucsia v BEIYMCIEHUS

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npUOIKEHUS UPpAllMOHATBHBIX uncen. CBolicTBa apuMETHUECKUX KBAJAPAaTHBIX KOPHEU U HX
IpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
yucna.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

Auredpanyeckue BbIpasKeHHUs



KBaznpaTHblii TpEXUiIeH, pa3ioKeHUE KBaJPAaTHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxeHue,
BBIYMTAHNE, YMHOXKEHUE, JeJeHNUEe anreOpandeckux ApoOeil. ParroHanbHble BBIPAXEHHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUs M HEpaBEHCTBA

KBagpatHoe ypaBHeHue, GopMyiia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocteifmme npoGHO-
palrOHAIbHbIE YPABHEHHS.

I'paduueckas uHTEpHIpETalUsl YpaBHEHUI C JIBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUH C ABYMs IEpEMEHHBIMU. [ [pUMephI pelieHns CUCTEM HEJTMHENHBIX YPAaBHEHUM C IBYMSI
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33714 anreOpandecKuM CIIoCOOOM.

UucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCHUIIBHOCTh HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmepeMeHHON. CHucTembl
JIMHEUHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

DOyHKIUHA

[onsarue ¢pynkuuu. OO1acTh ONpeneneHnss 1 MHOXKECTBO 3HaueHUH QyHKiuu. CrnocoOs
3aiaHusl PyHKITUH.

I'padux ¢ynkuuu. Yrenue cpoiictB QyHkumu no e€ rpaduky. [Ipumepst rpaduxos
GyHKIMI, OTpa)karoUIX peaabHbIe MPOLIECCHI.

OyHKIMHU, ONMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO NMPOMOPIUOHAIBHBIE 3aBHCHUMOCTH, MX
rpaduku. Oynxuupn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemenne ypaBHeHHil H CHCTEM
YpaBHEHUM.

9 KVIACC

Yuciia 1 BBIYMCICHUSA

ParnmonanbHble yuclia, UPpPalMOHATIBHBIE YHCIIA, KOHEUYHbIE U OCCKOHEUHBIE JECATHYHBIC
npodu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YHUCIA KaKk OCECKOHEYHbIE
JecATUYHbIe ApoOu. B3anMHO 0JTHO3HAYHOE COOTBETCTBUE MEK/y MHOKECTBOM JICHCTBUTEIHHBIX
YHCeNl U KOOPJMHATHOUN MPSIMOM.

CpaBHEHHE JEWCTBUTENBHBIX 4YHCEN, apu(PMeTHUeCKue ACUCTBUS C JCHCTBUTEIBLHBIMU
YHUCJIAMHU.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, ATUTEIHHOCTH MPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnnxEHHOE 3HAUYE€HUE BEIMYMHBI, TOYHOCTh MNPUOMKEHUs. OKpYIJeHHE YHCEll.
IIpukuaxa u OoLiEeHKa PE3yJIbTATOB BHIYUCICHUN.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIINXCS K JIMHEHBIM.

KBangpaTHoe ypaBHeHue. Pellienne ypaBHEHU, CBOJAIINXCS K KBapaTHBIM. bukBagpaTHoe
ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPeTbel U YETBEPTOM CTEIECHEW pa3iloKEHUEM Ha
MHOKHTEIH.

Pemenue qpoOHO-palinoHaNbHBIX YpaBHEHHH. Pelienrne TeKCTOBbIX 3a/1a4 aaredpandeckum
METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PerieHne cucrteM IByX ypaBHEHMHM, OOHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTeneHu. I'paduueckass HHTEpHpeTaus CUCTEMBbl YPAaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NMHENMHBIX HEPABEHCTB C OJHOM IepeMEHHOH. PelleHne CUCTEM JIMHEHHBIX
HEpPaBEHCTB C OJIHOM mepemeHHOW. KBaaparHele HepaBeHCTBa. ['paduueckas MHTEpIpETaIUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMEHHBIMH.



DOyHKIUHA

KBaaparnunas ¢ynkmus, e€ rpaduk um cBoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'padukn Gpyrkimii: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = x|, ¥ HX CBOWCTBa.

YuciioBble MOCIEI0BATEIBLHOCTH U NPOrPeccun

[ToHsiTHE YKMCIOBOM MOCIEIOBATEIIBHOCTH. 3a/laHUE MOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dopmyoit u popmysoi #-To UiIeHa.

Apudmerndeckas u reomeTpudeckas mporpeccun. opMyIibl #-T0 WieHa apu(hMETHIECKOU
Y TEOMETPUYECKOMN IIPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N3o00pakeHne 4iIeHOB apu(METHUECKOM W TEeOMETPHUYECKOW MPOTpeccCHuil TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTU. JINHEHHBII U SKCIIOHEHIIMATIBLHBIA pocT. Cl10KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOTrpamMMmbl ydeOHOro Kypca «Anredpa»
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSAIIEMY POCCUHCKOM MAaTeMaTHUKH,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KCHHSIM POCCHICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTH4YeCKOHU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIruX HayKax U MPUKIAOAHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[CHI/IIO ITHYCCKHUX HpOGJ’IGM, CBA3AaHHLIX C NPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 3aJad MaTeMaTU4YecKOil
HATPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATHUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHANbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPHUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCIMTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U O3CTETHUYECKOMY BOCIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEHICHHUA, PaCcCYyKICHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTaIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IIPUPOABLI U OGH.[GCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOH MAeATeIbHOCTH, AITAloOB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUWIN3AIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHHWS MHUpPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKaMU
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) pusznyeckoe BocnuTanue, opMUpPOBaAHUE KYJIbTYPbI 310POBbSA M IMOIIMOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHITh MaTeMaTHUECKHUE 3HAHUSI B UHTEPECAaX CBOETO 3710POBbsI, BEJCHHS
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXA,
perynsipHasi ¢puznueckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HaBBIKA pe(IIeKCUH, TPU3HAHHEM
CBOETO IMMpaBa Ha OIMIMOKY U TAKOTO K€ TpaBa JPYTroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHGHTaHHGﬁ Ha MPUMCHCHUC MATCMATUUCCKHUX 3HAHUU AJid pCHICHUSA 3a71a4 B 06J'IaCTI/I
COXPaHHOCTH OKpY)Kalollel cpesbl, MJIAaHUPOBAaHUS TOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCTIEACTBHIA ISl OKPY>KAIOIIEH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
po0JIeM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHSIOMMMCS YCJIOBUSM COLMAIBLHOI M MPUPOTHOM CPeabI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pPE3 MPAKTUUECKYIO HEATENBLHOCTh, B TOM YHCIIE YMEHUE YUUTHCH y APYTUX
Jtofiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIIBITA IPYTUX;



HE00X0UMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHHM, B TOM 4ucie (HOpMyTupoBaTh UIEH,
HOHATUS, THIIOTE3bl 00 00BEKTaxX U SBJICHHSX, B TOM 4YUCIIE PaHee HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATD CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBaTh MPUHUMAaeMble DPEUICHUS M JCHCTBHS,
(opMynHpOBaTh M OLIEHUBATH PUCKHU U MTOCIEACTBUSA, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKU MaTEeMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYIUPOBATH OMPEICIICHUS MOHSITHA,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JJI1 000OIICHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

BOCIPUHUMATh, (GOPMYIUPOBATh U MPEeOOpPa3OBbIBATh CYKIEHUS: YTBEpAUTEIbHbIE U
OTpHULATENIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOpEYHs B (pakTax,
TAHHBIX, HAOMIONCHHSIX W YTBEPXKICHHSX, IpEAjaraTh KPUTEPHH HJsl BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

pa30bupath 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHM (TIpsSMbIE M OT IPOTUBHOTO),
IIPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MAaTeMaTH4YeCKUX (PAKTOB,
BBICTpaUBaTh apryMEHTAIMIO, TPUBOIUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIEC PACCYKIICHHS;

BBIOMpATh CIOCOO pemeHus: y4eOHOW 3amayd (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
pemieHusi, BbIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSITENTbHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3oBrble ucciieqoBatTebcKe AeiiCTBUA.

UCTIONIB30BaTh  BOMPOCHI  KAaK  HCCIICAOBATENIbCKAH  MHCTPYMEHT  ITO3HAHMS,
(bOopMyIUPOBaTh BOMPOCHI, (GUKCHUPYIOIIHE TPOTUBOPEUNE, TPOOIEMY, CAMOCTOSITEIIBHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (POpMHpPOBATh THIIOTE3Y, ApryMEHTHUPOBATH CBOIO
MIO3HIINIO, MHCHUE;

MPOBOJAMUTH TIO CAMOCTOSITENILHO COCTABICHHOMY IUJIaHY HECIOKHBIM HSKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TY COOOM;

CaMOCTOSATENIbHO  (popMynupoBaTh 0000IIEHHUS ©  BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICOBaHUS, OLICHUBATh JOCTOBEPHOCTh IMOJTYYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

MPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE TPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX yCIIOBHSIX.

Pabora ¢ nnpopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMALUU, JAHHBIX, HEOOXOAUMBIX
JUISL peLIeHUs 3a1a4H;

BBIOMpATh, aHAJTU3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMK U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUSIMY;



OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHBepcaJIbHble YUeOHbIe JeHCTBHUA:

BOCIPUHUMATh U (POPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIIOBUSIMU U LENSIMU
oOmIeHusi, SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHH 10 X0y pPeIIeHHs 3a1aul, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

B X0JIe 00CYXJIEHHsI 3371aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOJIEMBI,
pelaemMoit 3a/1a4u, BEICKa3bIBaTh HJIEH, HAIICJICHHbIE HA TIOMCK PEIICHUS, COTIOCTABIIATh
CBOM CYKJICHUS C CYXACHHUSIMH JIPYTrUX YUaCTHUKOB AHANiora, OOHapyXKUBAaTh pazindue
U CXOJCTBO IO3UIMH, B KOPPEKTHOH (opme (opMymupoBaTh pasHOITIACHS, CBOU
BO3PaKEHUS;

NPEICTaBIATh PE3yAbTAThl PEIICHUS 33/a4H, SKCIEPUMEHTA, UCCIeIOBaHUA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4E€TOM 3a7ay IMpe3eHTAUud U
0COOEHHOCTEH ayJIUTOPHH;

MOHUMATH U UCIIOJIL30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ MHIANBUAYAIBHON paOOTHI IPH
peleHrH yueOHbIX MaTeMaTHUECKUX 3aa4;

MPUHUMATH 11eJIb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThI, pacripeaessITh BUIABI paOOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIIECC U PE3YyIbTaT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

y4acTBOBATh B IPYIIIOBEIX (hopmax padboThl (00CykaeHHs, 0OMEH MHCHHSIMHU, MO3TOBBIE
IITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YaCTh pabOTHI U KOOPIUHUPOBATH CBOU JEHCTBHUS
C IpYT'MMHU YJ€HaMH KOMaH/bl, OLICHUBAaTh Ka4eCTBO CBOETO BKJIaJa B OOIIMM IPOAYKT
10 KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYAaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO COCTAaBJIATh IUIAH, AJTOPUTM pEIICHUs 3ajadd (MIM €ro 4acThb),
BBEIOMpPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOI MH(pOpMAITHH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBINA HHTEJLJIEKT:

BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJISA MPOIEcca U Pe3yybTaTa PeIIeHUs
MaTeMaTH4YeCKOM 3a1adu;

HpGI[BI/II[eTI: prI[HOCTI/I, KOTOpBIe MOFyT BOBHPIKHyTI: HpI/I peH_IeHI/II/I 3ada4l, BHOCUTH
KOppeKTI/IBI:I B JACATCIIBHOCTH HAa OCHOBC HOBBIX OGCTOHTGHBCTB, HaﬁI[GHHBIX OH_II/IGOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHHUBATh COOTBCTCTBUC pe3yJ11>TaTa ACATCIIBHOCTHU HOCTaBHeHHOﬁ e nu yCHOBI/IHM,
O6’b$ICH$ITI> HpI/I‘-II/IHI:I JOCTHIKCHUA NN HCAOCTHXKCHUA 1ICIIN, HAXOAUTH OLHI/I6Ky, 1aBaThb
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMKCS TOJYYUT CICAYIONIUE TPEIMETHBIE
pe3yabTaThI:

Yucsa v BbIYUCTICHUSA

BeimonHsaTe, coderass yCTHbIE M MUCHbMEHHBIE MPUEMBI, aprU(PMETHUECKHE NECUCTBUS C
palMOHATIBbHBIMU YHCIIAMHU.

HaxomuTh 3HA4YeHHUS YHCIOBBIX BBIPAKCHHM, MPUMEHATH Pa3HOOOpPa3HbIE CIIOCOOBI U
npuEéMbl BBIUMCIICHHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.



[lepexoautb OT onHON (hOpMBI 3amMcH YUCeN K ApYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHMBATh U yNOPSAAOYNBATH PALIMOHATIBHBIE YHCTA.

OxpyrysTh yncna.

BBITTONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIOBBIX
BbIpaXEHUH. BBINOIHATE AEWCTBUS CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JETMMOCTH, Pa3JI0)KEHUE HA MHOKUTEIN HATypaIbHbIX YUCE.

Pemate mNpakTMKO-OPHMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYMH,
MPONOPLUMOHAIBHOCTBIO BETMYUH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath aaredpanyecKyro TEPMHHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS yueOHOTO MaTepHaa.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMECHHBIX.

BrimonHaTe npeobpazoBaHus LENOr0 BbIPaXKEHHs] B MHOTOWIEH MPHUBEIECHUEM IMOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBITTONHATE yMHOXKE€HHE OJHOYIEHAa HAa MHOTOWIEH W MHOIOYJI€HAa Ha MHOTOYIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3sHOCTH.

OcCyIIecTBISATh Pa3I0KEHNE MHOTOYIEHOB HAa MHOYKHTEIM C MOMOILIBIO BBIHECEHHsS 3a
CKOOKM 0OIIero MHOXXHUTENS, TPYIIIHPOBKH ClAraeMbIX, MPUMEHEHHsI (OPMYJ COKpAIIEHHOTO
YMHOKEHHS.

[IpumensTs TpeoOpa3oBaHUS MHOTOWIECHOB [UIS pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaJTbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTENIMU JJIsl TpeoOpa3oBaHus
BBIPAXKEHHUI.

YpaBHeHUsS M HEpaBEHCTBA

Pemars nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSA MpaBuja Mepexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsThb, SBISIETCS M YHUCIO KOpPHEM
YpaBHEHUS.

[IpumensTh rpaduyeckrie METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuUMepsI Map YKCe, SBISIOMUXCS pEIIeHUEM JTHHEHHOT0 ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHHUS C JABYMs
NEPEMEHHBIMH, TIOJIB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucrteMbl NBYX JIMHEMHBIX YpaBHEHUH C JBYMsSI NEPEMEHHBIMU, B TOM YHCIE
rpadu4ecKy.

CocTaBnsiTb W pemiaTh JMHEHHOE YpPaBHEHUE WIIM CUCTEMY JIMHEHHBIX YpaBHEHHUM IO
YCIOBUIO 3a/ladl, HWHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3yibTar.

DOyHKIUH

N300pakath Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KM, WHTEpBaJbl, 3alUCbIBaTh 4YHMCIOBBIE IIPOMEXYTKM Ha
anreOpanvIecKoM sI3bIKE.

OtmeyaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIUNA. CTpouTh Tpaduk GyHKIUH Y = [X].

OnwuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYHMHAMU:
CKOpPOCTb, BpEMsl, PAacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh, IMPOU3BOAUTEIBHOCTb, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.



[Nonumath rpaduyeckuil crocod MpeacTaBICHUS U aHanu3a WHPOPMAlLlUHU, U3BIEKATh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyueHuss B 8 kJacce OOyYarOUIMIiCS TOJIYYUT CIEAYIOIIHE MpPEIMETHBIC
pe3yabTaThI:

Yucsa v BbIYUCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHMCEN IS
CpaBHEHHsI, OKpYIJIEHUS M BBIYUCICHHH, M300paxkaTb JCHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJAUHATHOU MPSIMOIA.

[IpumeHnsTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHSA, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP, BEIIOIHATH MpeoOpa3oBaHuUs BHIPAKECHUIH,
CoZlepaKaIIMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIUX W MaJIbIX YHMCEJ C MOMOUIbIO JAECATUYHBIX JIpo0ei u
crenenel uucina 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsATH MOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOIHATH IpPeoOpa3oBaHuUs
BBIPKEHUM, COAEPKALIUX CTEIIEHU C LIEJIBIM ITOKa3aTEIIEM.

BBIMONHATE TOXIECTBEHHBIE NMPEOOPa3OBaHMsI PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI AEHCTBUI HaJl MHOTOWIEHAMHU U aJireOpandyeckKuMH JIpOoOsiMHU.

PackitanpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEINH.

[TpumensTh MpeoOpa3oBaHUsI BHIPAKEHUH 1711 pELICHUS Pa3IMYHbIX 3a7ja4 U3 MaTeMaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEAlbHON IIPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHeliHble, KBapaTHBIE YPAaBHEHMS U pallMOHAJIbHbIE YPaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

[IpoBoauTH NMpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
pUMEHEHHEM TpaduiecKuX IpeCTaBIeHU (YCTaHABINBATh, IMEET JIM YPaBHEHUE WU CHCTEMA
YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJAENId C
IIOMOULIbIO COCTABJICHUS YPAaBHEHMsS WJIM CHCTEMbl ypaBHEHUM, WHTEPIPETUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIA pe3ynbTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLEHKHU, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh I'padUUECKyl0 HIUIIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh 1 UCTIOJIB30BaTh (DYHKIIMOHAIBHBIC TOHATHS U A3BIK (TEPMUHBI, CHMBOJINYECKHE
0003Ha4YeHHs), ONPEENITh 3HaUeHHE (PYHKIIMH 10 3HAUCHUIO apTryMEHTa, ONPEeiaTh CBOWCTBA
¢yHkuuu no e€ rpaduky.

CrtpouTts rpaduiku deMeHTapHBIX QYHKIIUNA BUIA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OIIHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduxy.

K xonmy oOyueHuss B 9 kJacce 0OOyYarOUIMIiCS TOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yabTaThI:

Yucsa ¥ BBIYUCICHUSA

CpaBHMBATh U yNOPSAAOYHUBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIEC YUCIIA.

Boimonuate apudmernueckue ASUCTBUS C PAallMOHAIBHBIMU YHCIAMM, COYETas YCTHBIE U
MACbMEHHBIE TPUEMBI, BBITTOIHATH BBIUUCIECHUS C HPPALMOHAIBHBIMU YU CIIAMH.

HaxoauTh 3HaueHUs CTENEHEN ¢ LENbIMU MOKA3aTeNsIMU U KOPHEH, BBIYMCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM.

OkpyrisTh AEUCTBUTEIbHBIE YHCIIA, BBINOJIHATH NPUKUAKY pE3yJIbTaTa BbIYHUCICHUM,
OILICHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs M HEPABEHCTBA



Pemate nuHelHbIC U KBaJpaTHBIC ypaBHEHUS, ypaBHEHUS, CBOISIIMECS K HUM, IPOCTEHIIINE
IpOOHO-pallMOHANIbHBIE YPaBHEHHUS.

Pemate cuctembl IBYX JMHEHHBIX YpaBHEHUH C JIByMsI IEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

Pemate TekcToBBble 3amauM  anreOpandyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh NMpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
pUMEHEHHEM TpaduiecKuX IpeCTaBIeHU (YCTaHABINBATh, IMEET JIM YpaBHEHUE WU CHCTEMA
YpaBHEHHI pPELICHUs, €CITH UMEET, TO CKOJIBKO, U TIpoUee).

Pemare nuHeliHble HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh peElICHHE
HEPaBEHCTB HAa YMCJIOBOW MPSIMOM, 3aITUCHIBAThH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Pematb cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIIUE KBaAPaTHOE
HEpaBEHCTBO, M300pakaTh pEIIEHHUE CHUCTEMbl HEPABEHCTB HA YUCIIOBOW NPSMOM, 3alHChIBAThH
pelIeHre ¢ TOMOIIIbIO CHMBOJIOB.

Hcnonp3oBaTh HepaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBate GyHKINU U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIIONIOKEHUE Ha
KOOPJMHATHOM TIJIOCKOCTH TpadukoB GyHKIMM Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y= VX, ¥ = |x|, B 3aBUCUMOCTHU OT 3HAYEHUI KOI()PHUIMEHTOB, OMUCHIBATH CBOMCTBA
G yHKIHA.

Crpouth M M300paxkaTh CXEMATUYECKU TpapUKH KBaIpaTUUHBIX (YHKIUI, ONMUCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUN 110 UX rpaduKam.

PacnioznaBath kBagpaTUUIHYIO QYHKIHIO TT0 GopMyIie, TPUBOIUTH TPUMEPHI KBAJPATUIHBIX
GyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHUHU.

YucJi0BbIE MOCJIe0BATEIbHOCTH U MPOrPeccHu

Pacno3naBaTh apu(METHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCUM MPHU Pa3HBIX criocobdax
3aaHMsL.

BbINOTHATE BBIYUCIEHUS C HCHOJIb30BaHUEM (GOPMYN N-TO WieHa apu(MeTHyecKor u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbl MOCIeI0BAaTEIbHOCTH TOUKaMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemrate 3amaum, CBA3aHHBIE C YMCIOBBIMH MTOCIIEI0BATEIBHOCTSIMH, B TOM YHCIIE 3a/1a41 U3
peaabHOM XU3HU (C UCTIONB30BAaHUEM KAIIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Y HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m NporpaMMEl Beero KOﬁHTpOJIbele I'Ipﬁalcanecmae 06PA30BATEbLHBIE
padoTsI padoThI pecypesl
1 Yucia u BeIlUUCIeHUA. PalinoHaIbHbIS o5 1 Bbu6nuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
2 AnrebpanuecKue BHIPAKCHUS 27 1 ﬁgg;%ﬁee%ziorﬁﬁ 415690
bubmunorexa [JOK
3 YpaBHEHHS 1 HEPABEHCTBA 20 1 https://m.e dS(I)lo.ru 17§415b90
bubmuorexa [JOK
4 Koopunaret u rpaduicu. Gymiciu 24 . https://m.edstI)lo.ru/7f415b90
bu6mmoreka [IOK
S [osropenme i 06odmenne 6 . https://m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME




8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne i/ OpOrpaMMbL Beero KOﬁHTpOJILHLIe HpﬁaRTI/I‘ICCKI/Ie 0Bpa30BaATEIBHBIC
padoTshI padoThI pecypesr

1 Uucna u Beiuncnenus. Kpagparaeie 15 bu6mmoreka [IOK
KOpHHU https://m.edsoo0.ru/7f417af8

2 Uucna u BeraucieHus. CTEIEeHD ¢ IEIbIM v Bbu6nmuoreka [JOK
HOKa3areyeM https://m.edsoo.ru/7f417af8

3 AnreOpandecKkre BhIpaKCHUSI. 5 1 bubmuorexa [JOK
KBagpatHbiii TpéxuneH https://m.edso0.ru/7f417af8

4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 bubmmoreka [IOK
Anrebpanueckast 1poob https://m.edsoo.ru/7f417af8

5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubmmoreka [JOK
YpaBHCHHUSI https://m.edsoo.ru/7f417af8

6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [JOK
ypaBHEHHH https://m.edsoo0.ru/7f417af8

Bbu6nuoreka [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edso0.ru/7f417af8

bu6mmoreka [IOK
8 DyHKUHH. OCHOBHEIC IOATHS > https://m.edsoo0.ru/7f417af8

Bbu6nuoreka [JOK
9 DymKupy. Hucn0BbIE GyHKIMH 9 https://m.edsoo.ru/7f417af8

Bbu6nuoreka [JOK
10 [osopenne i 0bobmerme 6 2 https://m.edsoo.ru/7f417af8

OBILIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME




9 KJIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NPOrpaMmbl Bcero Oﬁﬂ TPOJILHBIE pﬁaRanecKne o0pa3oBaTejibHbIE
padoTshI padoThI pecypesr
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 14 bu6mmoreka [IOK
qHcia https://m.edso0.ru/7f419d08
2 YpaBHEHHUS U1 HEPABEHCTBA. Y PaBHEHUS C 19 1 bubmmoreka [JOK
OJTHOM TICPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 19 1 bubmuorexa [JOK
ypaBHEHUI https://m.edso0.ru/7f419d08
Bbu6nuoreka [JOK
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 21 1 https://m.eds0o.ru/7£419d08
Bbu6nuoreka [JOK
° Py 21 . https://m.edsoo0.ru/7f419d08
bu6mmoreka [IOK
6 YucIioBbIE ITOCIEN0BATEIbHOCTH 20 1 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs 29 1 Bbu6nuoreka [JOK
3HAHU https://m.edsoo0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 136 6 0

ITPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoJsnuecTBo 4acoB Jara JJIeKTPOHHBbIE HU(POBHIE
R Tema ypoka Konurtpoabnbsie IpakThueckue 00pazoBaTebHBIe
n/n Bcero U3YYCHUS
padoTbI padoThI pecypcbl
1 [ToHsiTHE palMOHAIILHOIO YUCiIa 1
5 Apudmernueckue AeHCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
4 Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
5 Apudmerndeckne AeHCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsg0uMBaHue 1
paIMOHAIbHBIX YHCE
8 CpaBHeHue, yOpsI0UMBaHUE 1
paIMOHATLHBIX YHCE
9 CpaBHeHue, yOpsiI0UMBaHUE 1
paIMOHATLHBIX YHCE
10 Crenenb ¢ HaTypaJIbHBIM 1 bubmmoreka [JOK
HOKa3aTeyeM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATypalbHBIM 1 bubmuorexa [JOK
HoKa3areneM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaTypaJIbHBIM 1 bubmmoreka [JOK
HOKa3aTeyeM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATypalIbHBIM 1 bubmuorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f4218be




14

Crenens ¢ HaTypajIbHBIM
MIOKa3aTeneM

15

Pemnrenye ocCHOBHBIX 3a7a4 Ha
IpoOu, POLEHTHI U3 peabHON
MPAKTHKHN

16

Pemnrenyie oCHOBHBIX 3a7a4 Ha
IpoOu, POLEHTHI U3 peabHON
MPAKTHKN

17

Penrenrie ocCHOBHBIX 3a7a4 Ha
IpoOu, IPOLEHTHI U3 peabHON
MPAKTHKN

18

Pemnrenyie oCHOBHBIX 3a7a4 Ha
IpoOu, POLEHTHI U3 peabHON
MPAKTHKHN

19

[IpusHaku nenumMocTu,
Pa3JIOKEeHUST Ha MHOKHUTEIIN
HATypaJbHbIX YUCEN

20

[IpusHaku nenumMocTu,
Pa3JIOKEHUSI Ha MHOKHUTEIIN
HATypaJbHbIX YUCEN

21

Peanbuble 3aBucumoctu. Ilpsmas
1 o0paTHasi IPONOPLIMOHAILHOCTH

22

Peanbnbie 3aBucumoctu. [Ipsimas
1 oOpaTHas MPOMOPIHUOHATEHOCTH

23

Peanbuble 3aBucumoctu. Ilpsmas
1 o0paTHasi IPONOPILIMOHAIBHOCTH

24

Peanbuble 3aBucumoctu. Ilpsmas
1 o0paTHasi IPONOPILIMOHAIBHOCTH

25

KontponbHas paboTa mo teme
"PaninoHanpHbIE ynciia'

26

ByKkBeHHBIE BBIpaKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41feec




27 DopmyIsl

28 Dopmyiisl

29 [Tepemennsble. JlomycTrumeble
3HAYCHUS IEPEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX

30 BBIpO)XEHUI, pacCKphITHE CKOOOK U bubmmoreka [IOK
MIPHUBEICHHE MO J00HBIX https://m.edsoo.ru/7f41fafa
ClIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX

31 BBIPOKECHHH, PACKPBITHE CKOOOK 1 bubnuorexa [JOK
MpUBEICHUE OJOOHBIX https://m.edsoo.ru/7f41fd70
CllaraeMbIX
[TpeoOpazoBanue OYKBEHHBIX

32 BBIpOKEHUH, PACKPBITHE CKOOOK U
MIPUBEICHUE TT0I0OHBIX
CllaraeMbIX
[IpeobpazoBanme OyKBEHHBIX

33 BBIpKEHUH, paCKpbITHE CKOOOK U
MIPUBEICHNE TTOA00HBIX
ClIaraeMbIX

34 CBoiicTBa CTEIIEHHU C bubmunorexa [JOK
HATYPaJIbHBIM ITOKA3aTEIIEM https://m.edsoo.ru/7f421382
CBolicTBa CTCIICHH C bu6mmoreka [IOK

35 HATYpPaJIbHBIM ITOKA3aTelIeM https://m.edsoo0.ru/7f42154e
CBolicTBa CTEIIEHHU C bubmuorexa [JOK

36 HATYPaJIbHBIM [TOKA3aTEIIEM https://m.edsoo.ru/7f4218be

Bbu6nuoreka [JOK
37 Mrorotnetst https://m.edsoo.ru/7f42276e
bu6mmoreka [IOK
38 Miorounerbr https://m.eds00.ru/7f422930
39 Cnoskenue, BEIYMTAHUE, Bbu6nuoreka [JOK

YMHOXKXCHHE MHOT'OYJICHOB

https://m.edsoo.ru/7f422af2




CrnoxxeHue, BEIYUTAHUE,

Bbu6nuoreka [JOK

40 YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 Crnokenune, BEIYUTAHNUE, bu6mmoreka [IOK
YMHO>KEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 Crnoskenue, BEIYUTAHUE, Bbu6nuoreka [JOK
YMHOYKCHHE MHOTOUYJICHOB https://m.edso0.ru/7f423182
43 DopMyJIbl COKPAIIEHHOTO bubmuorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpaALIEHHOTO bubmmoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKpALIEHHOTO bubmmoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 DopMyJIbl COKPAIIEHHOTO bubmuorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKpALIEHHOTO bubmmoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 Pasnoxxenre MHOro4j€HOB Ha bu6mmoreka [IOK
MHOXHUTEITN https://m.edso0.ru/7f423312
49 Paznoxxenne MHOTOYJICHOB Ha Bbu6nuoreka [JOK
MHOXKHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenne MHOTOYJICHOB Ha Bbu6nuoreka [JOK
MHOXKHUTEIN https://m.edsoo.ru/7f4239de
51 Pasnoxenne MHOro4IeHOB Ha
MHOXKHUTEITH
59 KonrtponsHast pabora o Teme
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus YPaBHEHUS,
PaBHOCUJILHOCTh YpaBHEHUU
JIuneitHoe ypaBHEHUE C OJTHOU
o4 IIEPEMEHHOM, pelIeHNnEe TMHEUHBIX

ypaBHEHUI




JIuHeliHOe ypaBHEHME C OJHOMI

Bbu6nmuoreka [JOK

= TCPCMCHTIOH, PCIICHHE JMACHHbIX https://m.edso0.ru/7f420482
ypaBHEHUM
JIuHeliHOe ypaBHEHME C OHOMI
56 MepEMEHHOM, pellieHne TUHEHHBIX
YpaBHEHUU
57 Pemienue 3ama4 ¢ IOMOIIBIO Bbu6nuoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f42064e
58 Permrenue 3agad ¢ mOMOIIBIO bu6mmoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f420806
59 Pemenue 3ama4 ¢ IOMOIIbIO Bbu6nuoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f4209a0
60 Pemenue 3ama4d ¢ IOMOIIBIO Bbu6nuoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f420e6e
61 JIuHetHoe ypaBHEHHE C ABYyMS bubmuorexa [JOK
MIEPEeMEHHBIMH | er0 rpadux https://m.edsoo.ru/7f427c32
62 JInHeliHOe ypaBHEHUE C IBYMs bubmmoreka [IOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
G | Chorema ey e BuGmorexa LIOK
https://m.edsoo.ru/7f42836¢
MIepeMEHHBIMU
CucreMa IByX JTMHEHWHBIX
64 YpaBHEHHH C IBYMsI
MIepeMEHHBIMU
Cucrema 1ByX JTUHEHHBIX
65 yYpaBHEHUH C ABYMS
MIePEeMEHHBIMU
Cucrema 1ByX JTUHEHHBIX
66 yYpaBHEHUH C ABYMS
MIePEeMEHHBIMU
67 Pemenue cuctem ypaBHEHHIA bubmmorexa [IOK

https://m.edsoo.ru/7f4284de




Bbu6nuoreka [JOK

68 Pelerie cictem ypasHerHi . https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHeHUM 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cuctem ypaBHEHHHA 1
71 Pewrenue cucreM ypaBHEHUN 1
79 KonrponsHast pabora o Teme 1 bubmmoreka [IOK
"JIuHeiHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
. Bbu6nuoreka [JOK
73 Koopunata TouKi Ha npamoii ! https://m.edS(I)lo.ru/7f41de76
bubanorexka HOK
4 Hucrosbie npomekyTih . s /im edsop /714102
75 YucioBble TPOMEKYTKH 1
76 Paccrosinue mexny z[ByuM;I } 1
TOYKaMH KOOPJIWHATHOU NPSIMOM
77 Paccrosinue mexmy L[Bvaﬂ § 1
TOYKaMHU KOOPJIUHATHOW NPSIMOM
78 IIpssMmoyronbHas cucrema 1 bubmmoreka [IOK
KOOPJMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema 1 bubmmoreka [IOK
KOOPJMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX 1 bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 bubmmoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpadukoB, 3aJaHHBIX
82 1
bopmynamu
83 UYrenue rpauKoB peabHbIX 1 bubmmoreka [IOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 UYrenue rpauKoB peabHbIX 1

3aBUCUMOCTEN




Bbu6nuoreka [JOK

85 Honsrue yniinn https://m.edsoo.ru/7f41ef06
86 I'paduk hyaxmmm
. . bu6mmoreka [IOK
81 Croidctea QyHKimit https://m.edsoo.ru/7f41f078
. . bubmuorexa [JOK
88 CroiictBa pyHKumii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
89 Tuneiinad GyHKILA https://m.edsoo.ru/7f427282
. bu6mmoreka [IOK
0 Jlunciinas QyHKUMA https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka THHEHHOM bubmmoreka [IOK
byHKIAN https://m.edsoo.ru/7f426d1e
9o [TocTpoenue rpaduka TuHEHHON
GbyHKITIHN
93 I'paduk pynkumm y =[X|
94 I'paduk pynkumm y =[X|
KonTponbnas pabota mo Teme
95 "KoopauHats! 1 rpaduku. bubmuorexa [JOK
®ynkuun" / Beepoccuiickast https://m.edsoo.ru/7f41f50a
poBepoyHas pabora
o | Eorms sompomus s/ B LOK
p POBep https://m.edso0.ru/7f429c6¢c
pabora
[ToBTOpEHNE OCHOBHBIX NOHATHI
97 1 METOJIOB Kypca 7 Kjacca,
000011IeHNE 3HAHUI
HOBTOpeHI/Ie OCHOBHBIX IIOHATHUHN BI/I6J'II/IOTeKa HOK
98 1 METOJIOB Kypca 7 Kjacca,

000011eHNE 3HAHUN

https://m.edsoo.ru/7f429f32




[ToBTOpEHNE OCHOBHBIX NOHATHI

99 1 METOJIOB Kypca 7 Kiacca 1 bubmorexa [IOK
. ’ https://m.edso0.ru/7f42a0e0
000011IeHNE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX NOHATHI
100 1 METOJIOB Kypca 7 Kjacca, 1
000011IeHNE 3HAHUIT
oy | g conomna e | Bumorers 110K
. ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUI
o | ommpemeccmomna e | Bumorers 110K
. ’ https://m.edso00.ru/7f42a900
000011IeHNE 3HAHUIT
OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




8 KVIACC

KoanuecTBOo 4acoB

DJIeKTPOHHbIe U (pPOBbIE

N Tema ypoka Kont 1| Jata oOpa3oBare e
/o Beero POJIbHbIE PaKTH4YeCcKue u3yuennus Pa30BaTEJIbHbI
padoTsI padoThbI pecypcebl
1 KBanpaTHblii KOpeHb U3 ynClia 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d452
2 [onsarue 06 uppanoHAIEHOM 1 bubmmoreka [IOK
RUNE https://m.edsoo.ru/7f42eaaa
3 JlecsiTuunble MPUOTMKEHUS 1
UPPAIMOHATLHBIX YHCET
4 JlecsiTuunble MPUOIMKEHUS 1
UPPAIMOHATLHBIX YHCET
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHeHHE IEUCTBUTEIBHBIX 1
qucel
7 CpaBHeHME AEHCTBUTEIBHBIX 1
qucel
8 Apudmernueckuil KBaJpaTHBII 1
KOPEHb
9 YpaBHeHue Bua X* = a 1
10 CaoticTBa apuMEeTHUECKUX 1 bubmmoreka [JOK
KBaJPAaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CgoiicTBa apu(pMETHIECKHUX 1 bubmuorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
o | Mo maons | B LOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
5 | Mmoo meons | B LOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU




[IpeoOpazoBaHue YHCITOBBIX

Bbu6nmuoreka [JOK

14 BLIPAXCHIH, CONCPAILHIX 1 https://m.edso0.ru/7f42e0be
KBaJIpaTHBIE KOPHU
5 | Dt wennn | Bumores 110K
’ https://m.edso00.ru/7f42e262
KBaJIpaTHBIE KOPHU
16 CrelneHs C IelbIM ITI0Ka3aTeIeM 1 bubmiorexa LOK
https://m.edsoo.ru/7f4354a4
CranjapTHas 3auch 4ucia.
Pazmepbl 00beKTOB
17| orentapm s o ] BuGmnorexa LIOK
https://m.edso00.ru/7f436098
KOCMHYECKHX 00BEKTOB),
JJINTCIIBHOCTD HpOHeCCOB B
OKPY’KaIOIIEM MHUPE
18 CBoiicTBa CTENEHHU C LIEIBIM 1 bu6mmoreka [IOK
IoKa3aTeyeM https://m.edso00.ru/7f435648
19 CBoiicTBa CTENEHHU C LIEIBIM 1 bu6mmoreka [IOK
IoKa3aTeyeM https://m.edso00.ru/7f435648
20 CBolicTBa CTENEHHU C IETBIM 1 bubmunorexa [JOK
ITOKa3aTeJIeM https://m.edso00.ru/7f435648
21 CBoiicTBa CTENEHHU C LIEIBIM 1 bu6mmoreka [IOK
IoKa3aTeyeM https://m.edsoo.ru/7f43599a
22 CBolicTBa CTENEHHU C IETBIM 1 bubmunorexa [JOK
IIOKa3aTeJIeM https://m.edso0.ru/7f435ed6
23 KBagpartueiii TpéxusieH 1
24 KBanpaThslii TpéxuiieH 1
o5 PasnoxeHne kBagpaTHOro 1 bubmmoreka [IOK
TPEXUICHA HAa MHOKUTEITN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBaipaTHOTO 1 bu6mmoreka [IOK

TpEXWIEHAa HA MHOKUTEIIN

https://m.edsoo.ru/7f42fd38




KontponsHas pabota mo Temam

Bbu6nmuoreka [JOK

21 KBaﬂpaTHI’fe KOPHH. C,,TeHeHH' https://m.edsoo.ru/7f42ec80
KBaznpaThslii TpexuiieH
Bbu6nuoreka [JOK
28 Anredpanecias xpoor https://m.edso0.ru/7f430382
JonycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOISIINX B
anreOpanvecKre BhIPAKCHHS
JonycTuMble 3HaYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanvecKrue BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredpamyeckoil 1podu https://m.edso0.ru/7f4308e6
. bu6mmoreka [IOK
32 Coxpauerne podeit https://m.edsoo0.ru/7f430a8a
. bubmuorexa [JOK
33 Coxpamerne podeit https://m.edsoo.ru/7f430f44
. bu6mmoreka [IOK
34 Coxpauerne podeit https://m.edsoo.ru/7f430f44
s | Soomemms mem Bunorsa LOK
T A o https://m.edso0.ru/7f43128c
anreOpanvyecKux Apooeit
o | Soomems meum Bunorsa LOK
™ A N https://m.edso0.ru/7f4315c0
anreOpanvyecKux Apooei
| Soomeme e B LOK
Y A . https://m.edso0.ru/7f4318c2
anreOpanvecKkux Apooeit
CrnoxxeHnne, BRBIYUTaHHE, Buborexa [IOK
38 YMHOXEHUE U JICIICHNE

anreOpanvecKkux Apooeit

https://m.edsoo.ru/7f431a20




[IpeoOpazoBanme BEIpaKEHUH,

Bbu6nmuoreka [JOK

39 COEPIMANX AITEOPAMIECKIE https://m.edsoo.ru/7f43259¢
npobu
0 comepann anebpumaccxae ubmioera LIOK
https://m.edsoo.ru/7f432736
npobu
S comepann anebpumaccxae Bubmorera LIOK
https://m.edsoo.ru/7f432736
npobu
42 KonTtponsHas pabora no Teme bubmmoreka [IOK
"Anre6panueckast poos" https://m.edsoo.ru/7f431d36
43 KBangparnoe ypaBHeHue BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpatHoe bu6mmoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe xBagpatHOE bubnmoreka [IOK
ypaBHECHHE https://m.edsoo.ru/7f42eela
16 dopmylia KOpHEN KBaJIPaTHOTO bubmuorexa [JOK
ypaBHEHHS https://m.edsoo0.ru/7f42f158
47 dopMyna KOpHEU KBaIpaTHOTO bubmmoreka [IOK
ypaBHCHHS https://m.edsoo.ru/7f42f3f6
48 dopmylia KOpHEN KBAJIPATHOTO bubmuorexa [JOK
ypaBHEHHS https://m.edsoo.ru/7f42f5a4
bubanorexa HOK
49 Teopewa Buera Pttps/im edsob M/ 7642fef0
bubmmoreka [JOK
S0 Teopema Buera https://m.edS(I)lo.ru/7f430076
51 Pemenue ypaBHeHui, bubmuorexa [JOK
CBOJISIIIUXCSI K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
59 Peuienue ypaBHeHuUH, Bbu6nuoreka [JOK

CBOJSIINXCS K KBaJIPATHBIM

https://m.edso0.ru/7f43c3d0




53

[Ipocreiimme apoOHO-
paloHaIbHBIC YPaBHEHHUS

Bbu6nuoreka [JOK
https://m.edso0.ru/7f4328c6

54

[Ipocreitmme npoOHO-
panoHAIbHEIE YPABHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/7f432b6e

55

Pemenne TeKCTOBBIX 3a1a4 C
MTOMOIIBIO KBaJpaTHBIX
ypaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f75c¢

56

Pemenne TeKCTOBBIX 3a1a4 C
MTOMOIIBIO KBaJpPaTHBIX
ypaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218f6

57

KonTtponsHas pabora o Teme
"KBanpatubie ypaBHeHUS"

Bbu6nuoreka [JOK
https://m.edso0.ru/7f4301f2

58

JInHeliHOE ypaBHEHUE C BYMs
MepEeMEHHBIMH, €T0 TpaduK,
IIPUMEPBI PELLICHUS] YPaBHEHUH B
LENbIX YUCIIax

59

JIuHeitHoe ypaBHEHUE C IBYyMS
NepEMEHHBIMH, €To rpauk,
PUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJIBIX YUCIIaX

60

JInneliHOE ypaBHEHUE C 1BYMs
MepEeMEHHBIMH, €T0 TpaduK,
IIPUMEpBI PELLICHUS] YPAaBHEHUH B
LENbIX YUCIIax

61

Pemenue cucrem AByX JIMHEHHBIX
YpPaBHEHUU C JIBYMsI
MePEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUU C JIBYMsI
MIEPEMEHHBIMU




63

Pewienue cucreM IByX JIMHEMHBIX
ypaBHEHUU C JIBYMsI
MNEPCMCHHBIMU

64

IIpuMepsl perieHus cCucTeM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMU

65

IIpuMepsl perieHus CucTeM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

66

I'paduueckas uaTEpHIpETALIUSI
YpaBHEHHUS C ABYMS
NEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPaBHEHUM C IBYMSI
NepPEMEHHBIMH

Bbu6nmuoreka [JOK
https://m.edso0.ru/7f43d6d6

67

I'paduueckas nuaTEpHIIpETALIUSL
YpaBHEHHUS C ABYMS
NEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPaBHEHUM C IBYMSI
epEMEHHBIMH

Bbu6nuoreka [JOK
https://m.edso0.ru/7f43d6d6

68

Pemrenye TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

69

Pemenue TekcToBBIX 3a/1a4 ¢
MTOMONIBIO CUCTEM YpaBHEHUU

70

Pemenye TeKCTOBBIX 3a71a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

71

qI/ICHOBbIe HepaBeHCTBa Hn UX
CBOMCTBA

72

UucnoBble HEPaBEHCTBA U UX
CBOMCTBA

73

HepasenctBo ¢ onHOM
MIEPEMEHHOMN




JInHeliHbIE HEPABEHCTBA C OJTHOM

Bbu6nuoreka [JOK

4 MIEPEMCHHOM M UX PEIICHHE ! https://m.edsoo.ru/7f42¢c692
75 JIvHeitHbIe HEpaBEeHCTBA C OJHOM 1 bu6mmoreka [IOK
MIEPEMCHHOM M UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JIvuHeHbIE HEPAaBEHCTBA C OJHOM 1
MIEPEMEHHOMN U UX PEIICHUE
g | i | Bumorea 110K
https://m.edso0.ru/7f42cb88
perieHue
p | oo | Bumores 110K
https://m.edsoo.ru/7f42cd2c
pernieHue
CucreMbl TMHENHBIX HEPABEHCTB
79 C OJTHOM TIEPEeMEHHOM 1 UX 1
pelieHue
30 | mmchmore nepsscmomsa n . bumuorera LIOK
. . https://m.edso00.ru/7f42c9e4
CUCTEM HaA YHUCIIOBOU HpSIMOI/I
y | etpmemepemems | Bucmorera LOK
. . https://m.edso0.ru/7f42c9e4
CUCTEM HaA YHUCIIOBOU HpSIMOI/I
KonTtponsHas pabota mo Temam
82 "HepaBenctBa. CucreMbl 1
ypaBHEHHH"
Bbu6nuoreka [JOK
83 Momsmue ynictm 1 https://m.edso00.ru/7f433c12
84 OO6nacTh onpeeneHus 1 1 bubmmoreka [JOK
MHOYECTBO 3HAUCHHH ()YHKIHH https://m.edsoo.ru/7f433d84
85 Cnioco6nI 3aanus GyHKIIAHA 1
86 I'padux bysaKIIN 1
87 CgoiicTBa GyHKIIUH, UX 1

otoOpakeHHe Ha rpaduke




Urenne 1 mocTpoeHue rpadukoB

88 byHKIHHA
[Tpumeps! rpadukoB QPyHKITHH,
89 OTPaKAIOIIUX peallbHbIe
MIPOLIECCHI
DyYHKIMH, ONTMCHIBAIOIIINE
90 OpsSAMYI0 U 00paTHYIO bubmmoreka [IOK
IPOMOPIHOHATBLHBIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduku
91 l'unep6ona
Bbu6nuoreka [JOK
92 Tunepbona https://m.edsoo.ru/7f4343e2
Bbu6nuoreka [JOK
— w2
93 Ipaguic pyswiumi y = x https://m.edsoo0.ru/7f434572
—2 v=vx3 v=Y
0 =i rpapcckoe pesene uGanorexa IOK
’ . . https://m.edsoo.ru/7f434d38
YpaBHEHUM U CUCTEM ypaBHEHUU
IToBTOpEHKE OCHOBHBIX MOHSATHIA
o | Sawmonoepoon s concon Bumores 110K
Bcep;uccnﬁcxax HpoBepoUHas https://m.edsoo.ru/7f4371aa
paborta
o | Eomoms oo o) Bumores 110K
pa6<I>) a POBEp https://m.edsoo.ru/7f434eb4
IToBTOpEHKME OCHOBHBIX MOHSATHIA
97 Y METOJI0B KYpCOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHWIT
[ToBTOpEHNE OCHOBHBIX NTOHATHI
98 1 METOJIOB KypCOB 7 U 8 KJIacCOB, bubmorexa [IOK

000011IeH1E 3HAHUI

https://m.edsoo.ru/7f43736¢




[ToBTOpEHNE OCHOBHBIX TOHATHI

Bbu6nmuoreka [JOK

99 1 METONOB KprOBj 1 8 Kiaccos, ! https://m.edsoo0.ru/7f437510
000011IeHUE 3HAHUI
100 | Huerenon syoron 7 x 8 coocon, | 1 Bubmioreia LIOK
a yp . ’ https://m.edso0.ru/7f4376b4
000011IeH1E 3HAHUI
100 | Huerenon syoron 7 x 8 comocon, | 1 Bubmorexa LIOK
JLOB KypCOB . ’ https://m.edso0.ru/7f436b88
000011IeH1E 3HAHUI
102 | Huerenon syoron 7 x 8 coaccon, | 1 Bubmorexa LIOK
JLOB KypCOB . ’ https://m.eds00.ru/7f437858
000011IeH1Ee 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoabHbie
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

PammmonannHbBIC Ynca,
HppaIOHAIIbHBIE YHCIIA,
KOHEUYHBIE U OECKOHEUHBIE
JECATUYHBIC TPOOH

MHO0XeCTBO IeHCTBUTEILHEIX
YHUCCII, HeﬁCTBHTGHBHBIe qucliia
KaK OCSCKOHEUHBIE NECATUUHEIC
apobu

BzaumHo ogHO3HAYHOE
COOTBETCTBUE MEKY
MHOKECTBOM JIEUCTBUTEIIHLHBIX
YHCeNl ¥ MHOKECTBOM TOUYEK
KOOPAMHATHOU MPSIMOM

CpaBHeHME NECTBUTEIBHBIX
qricel, apupMeTHIecKue NeHCTBUs
C IEHCTBUTEILHBIMU YUCIAMU

CpaBHeHME NEHCTBUTEIBHBIX
qricel, apupMeTHIecKue NeHCTBUS
C IEHCTBUTEILHBIMU YUCIAMU

[TpubmmxeHHOe 3HaUCHNE
BEJIMYUHBI, TOYHOCTh
MPUOJIKEHUS

[TpubmmkéHHOE 3HAUCHNE
BEJIMYUHBI, TOYHOCTh
MPUOJIKEHUS

OkpyrieHune yncen




9 OxpyriieHue yncen 1
10 OxpyrieHue yucen 1
11 OxpyriieHue unucen 1
12 [Mpukuaka 1 OLICHKA PE3YIBTaTOB 1
BBIYMCIICHHI
13 [Tpukuaka 1 OLICHKA PE3YIILTaTOB 1
BBIYMCIICHHI
14 [Tpukuaka 1 OlleHKa pe3yIbTaTOB 1
BBIYMCIICHUC
s | pmetmce yomeme Pememe | Bumore 10K
N ’ https://m.edsoo.ru/7f43bf66
JIUHEHWHBIM
JIunelinoe ypaBHeHue. Pemienue
16 YpaBHEHUM, CBOSTITUXCS K 1
JIMHENHBIM
JIunelinoe ypaBHeHue. Pemienue
17 YpaBHEHUM, CBOSTITUXCS K 1
JIMHENHBIM
5 | g e Peneme | Bumorera 0K
’ https://m.edso0.ru/7f43c542
KBaJIpAaTHBIM
KBanpatHoe ypaBHenue. Pemenne
19 YpaBHEHHH, CBOJSAIINXCS K 1
KBaJPaTHBIM
w | soermecspeeme Pememe | B LOK
’ https://m.edso0.ru/7f43c542
KBaJPaTHBIM
21 bukBanpaTHbie ypaBHEHUS 1 bubmorexa LIOK
https://m.edso0.ru/7f43c3d0
22 bukBaapaTHble ypaBHEHUs 1
23 bukBanpaTHbie ypaBHEHUS 1 bubmorexa LIOK

https://m.edso0.ru/7f43c3d0




IIpuMepsl perieHns ypaBHEHUM

24 TpeThel U YeTBEPTOU CTETICHEH
pa3IoKEHNUEM Ha MHOKUTEIH
IIpuMepsl perieHns ypaBHEHUM
25 TpeThel U YeTBEPTOU CTETICHEH
pa3IoKEHNUEM Ha MHOKUTEIH
26 Pemenue 1poOHO-paiMoOHaTBHBIX bubmmoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
7 Pemenue vapo6Ho-pauH0HaanHx
YpaBHECHHIA
28 Pemenue 1poOHO-pariMoOHaTBHBIX bubmmoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
29 Pemienue TekcToBBIX 3a/1a4
anredpandecKuM METOI0M
30 Penrenue TeKCTOBBIX 3a1a4
anredpanvdeckiuM METOI0M
31 Pemienue TekcToBBIX 3a/1a4
anredpandecKuM METOI0M
30 Penrenue TeKCTOBBIX 3a1a4
anredpandeckKuM METOI0M
KonrponsHast pabora o Teme
33 "YpaBHEeHHUsI ¢ OTHOU
nepeMeHHon"
34 VYpaBHeHue ¢ IByMsI bubmuorexa [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f43d0b4
35 YpaBHeHUE € 1BYMS bubmmoreka [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f43d0b4
CucreMa IByX JTMHEHHBIX
36 YpaBHEHHH C IBYMSI

MIEPEMEHHBIMH U €€ PEIICHUE




37

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUU C IByMsI
IIEPEMEHHBIMU U €€ peleHue

38

Cucrema 1ByX JUHEHHBIX
YpPaBHEHUU C IByMsI
IIEPEMEHHBIMU U €€ peleHue

39

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUU C IByMsI
IIEPEMEHHBIMU U €€ peleHue

40

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUU C IByMsI
IIEPEMEHHBIMU U €€ pelIeHue

41

Cucrema 1ByX JUHEHHBIX
YpPaBHEHUU C IByMsI
IIEPEMEHHBIMU U €€ peleHue

42

CucreMa IByX JTMHEHHBIX

YPaBHEHUU C IBYMsI
IIEPEMEHHBIMH U €€ PEIICHUE

43

Pemenue cucrem aByx
YPAaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEIHOE, a IPyroe — BTOPOU
CTENEHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d23a

44

Pewenne cucreM aByx
YPaBHEHHH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTCIICHH

45

Pemenue cucrem aByx
YPAaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEIHOE, a IPyroe — BTOPOH
CTENEHU

46

Pemenue cucrem aByx
yYpaBHEHUM, OJTHO U3 KOTOPBIX

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d55a




JIMHEWHOE, a Ipyroe — BTOPOU
CTENEeHU

Pemenue cucrem aByx
YpPaBHEHUU, OJHO U3 KOTOPBIX

47 JIMHEIHOE, a IPyroe — BTOPOH
CTCIIEHU
I'paduueckas MHTEpIIpETALUS
48 CHUCTEMBI YPaBHEHUM C TBYMS
MIePEeMEHHBIMU
49 Pemenue TeKCTOBRIX 3aMau
anredpanvecKuM crocooom
50 Penrenue TeKCTOBBIX 3a1a4
anredpanvdeckuM crmocooom
51 Penrenue TeKCTOBBIX 3a1a4
anreOpandeckuM crocoOom
52 KonTponpnas pabota mo Teme
"Cucrembl ypaBHEHU"
53 qI/ICj‘IOBHe HEPaBEHCTBA U MX
CBOMCTBa
54 qI/ICjIOBHe HEPaBEHTBA U UX
CBOMCTBa
55 UucnoBbie HEPABEHCTBA U UX bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
JIuHeiiHbIe HEpaBEHCTBA C OJJHOM bu6mmoreka [IOK
56 . .
NEePEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f43af08
JInHEeHbIE HEPABEHCTBA C OJHOM Bbu6nuoreka [JOK
57 N .
MIEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f43af08
58 JInHenHnIe Iv{epaBeHCTBa C OIHOU
MEPEeMEHHON U UX PElICHHE
59 JIuHeliHbIE HEPABEHCTBA C OTHOU bubmmoreka [IOK

MEPEMEHHOMN U UX PEIICHUE

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




CucreMpl TMHENHBIX HEPABEHCTB C

60 OJIHOM MEPEMEHHON U X PEUICHUE
61 CI/ICT?MH JII/IHGI\/'IHI)EX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U MX PELICHUE
62 CI/ICTS}MLI JmHeﬁHLEx HEPABEHCTB C
OJIHOM MepeMEeHHOMN U UX pelIeHHe
63 CI/ICT?MH JII/IHGI\/'IHI)EX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U MX PELICHHE
64 KBanpaTHble HEpaBEHCTBA U UX bubmmoreka [IOK
pelicHue https://m.edsoo.ru/7f43b098
65 KBanpaTHble HEpaBEHCTBA U UX bubmmoreka [IOK
pelicHue https://m.edsoo.ru/7f43b21e
66 KBanpaTHble HepaBeHCTBa U UX bubmuorexa [JOK
peuieHue https://m.edsoo.ru/7f43b5a2
67 KBanpaTHble HEpaBEHCTBA U UX
pelieHue
68 KBanpaTHble HepaBeHCTBA U UX
pelieHne
69 KBanpaTHble HEpaBEHCTBA U UX
pelieHue
70 KBanpaTHble HEpaBEHCTBA U UX
pelieHue
['paduueckas naTEpIpEeTaLINL
71 ng;.bBeHCTB 51 CI/ICTSMI:{ep;.-[BeHCTB bubmorexa LHOK
https://m.edsoo.ru/7f43b098
C IByMS IEpEMEHHBIMH
['paduaeckas naTEpIIpEeTALIHS
72 HEPABEHCTB U CUCTEM HEPABEHCTB
C IByMS IEpEMEHHBIMU
73 KontponbHas padoTa mo teme
"HepaBencrsa"
74 KBagparuunas ¢pyHkuus, eé bubmmoreka [IOK

rpaduk U CBOMCTBA

https://m.edso0.ru/7f4396¢c6




75

KBagpatuunas ¢pyHkuus, eé
rpaduk U CBOMCTBA

Bbu6nuoreka [JOK
https://m.edso0.ru/7f439842

76

KBanparnunas pynkuus, ee
rpaduK U CBOMCTBa

77

KBagparuunas ¢pyHkuus, eé
rpaduk U CBOMCTBA

Bbu6nuoreka [JOK
https://m.edso0.ru/7f4399b4

78

[TapaGomna, KOOpAMHATHI BEPIIHHEI
napaboJIbl, 0Cb CHMMETPUH
napaboJIbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f439eb4

79

[TapaGomna, KOOpAMHATHI BEPIIHHEI
napaboIibl, 0Cb CHMMETPUHI
napaboJIbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43a03a

80

[Tapabona, KOOPAMHATHI BEPITHHBI
mapaboJIbl, OCh CHMMETPUH
napaboJIIbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43alac

81

[Tapabona, KOOPAMHATHI BEPIITHHBI
mapaboJIbl, OCh CHMMETPUH
napaboJIbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43a31e

82

[Tapabona, KOOPAUHATHI BEPIITHHBI
mapaboJIbl, OCh CHMMETPUH
napaboIIbl

83

[Tapabona, KOOPAMHATHI BEPIITHHBI
mapaboJIbl, OCh CHMMETPUH
napaboIIbl

bu6mmoreka [IOK
https://m.edso00.ru/7f43a526

84

[Tapabona, KOOPAMHATHI BEPIITHHBI
mapaboJIbl, OCh CHMMETPUH
napaboIIbl

85

[TapaGomna, KOOpAMHATHI BEPIIHHEI
napaboIIbl, 0Cb CHMMETPUH
napaboJIbI

86

I'padukn dynkmmit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|




I'paduxu Gynkuit: y = kx, y = kx

87 +b, y=Kk/X, y=x3, y=vX, y=|X|
88 I'paduku pynkmmit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|
89 I'paduxu Qynkmuit: y = kx, y = kx
+ b, y=k/X, y=x3, y=vX, y=|X|
90 I'padukn pynkmmit: y = kx, y = kx
+ b, y=k/X, y=x3, y=vX, y=|X|
91 I'padpuxu Qynkuit: y = kx, y = kx
+ b, y=k/X, y=x3, y=vX, y=|X|
92 I'padpuxu Gynkmit: y = kx, y = kx
+ b, y=k/X, y=x3, y=vX, y=|X|
93 I'padukn dynkmmit: y = kx, y = kx
+ b, y=k/X, y=x3, y=vX, y=|X|
94 KonrponsHas pabora o Teme bubmmoreka [IOK
"OyHKIUN" https://m.edsoo.ru/7f43ab84
95 [lonsTHe yncIoBOM bu6mmoreka [IOK
MOCJICIOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢6
3aaHue NoCIe10BaTEIbHOCTH
96 peKyppeHTHOU popmyIion u
¢dbopmyIo# n-To wieHa
| e o B 10K
. https://m.edsoo.ru/7f43ebda
dhopmysoit n-ro wieHa
98 Apudmernueckas u bubmuorexa [JOK
reOMEeTPUYECKasl TPOTPECCUH https://m.edsoo.ru/7f43ed7e
99 Apudmerndeckas u
reoOMeTpPHYECKas POTPECCHH
100 Apudmernueckas u
reoMeTpHUECKasi MPOTPECCHH
101 Apudmerndeckas u bubmmoreka [IOK

reOMETPHYECKAs POTPECCHH

https://m.edsoo.ru/7f43f3b4




102

@opMyIIbI N-TO YJIeHa
apupMETHIECKON U
r€OMETPUYECKON IIPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f58a

103

®opmyJibl N-TO WICHa
apudmeTnuecKoit u
F€OMETPUYECKON MPOrPECCUid,
CYMMBI [IEPBBIX N YJICHOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43ef2c

104

@opMyIIbI N-TO YJIeHa
apupMETHIECKON U
r€OMETPUYECKON IIPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edso0.ru/7f43f0c6

105

®opmyJibl N-TO WICHa
apudmeTnuecKoit u
F€OMETPUYECKON MPOrPECCUid,
CYMMBI [IEPBBIX N YJICHOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43f72e

106

@opMyIIbI N-TO YJIeHA
apupMETHIECKON U
r€OMETPUYECKON IIPOrPECCU,
CYMMBI IIEPBBIX N YIECHOB

107

@opMyIIbI N-TO YJIeHa
apupMETHIECKON U
r€OMETPUYECKON IIPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

108

®opmyJibl N-TO WICHa
apudmeTnyecKoit u
F€OMETPUYECKON MPOrPECCUid,
CYMMBI [IEPBBIX N YJICHOB

109

N300pakeHne 4IeHOB
apupMETHIECKON U
Tr€OMETPUYECKOU ITPOrPeECCUit
TOYKaMHU Ha KOOPJIMHATHOM
IIJIOCKOCTH




110

N300pakeHne 4IeHOB
apupMETHIECKON U
F€OMETPUYECKON ITPOrPECCUt
TOYKaMHU Ha KOOPJIMHATHOM
IIJIOCKOCTH

111

JInHEeWHBIN 1 SKCIIOHEHIINAILHBIN
pocT

112

CnoskHbIE TPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

113

CloHbI€ TPOLEHTHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4401a6

114

KontponbHas padoTa mo teme
"YycnoBble HOCIENA0BATEILHOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

115

[ToBTOpeHue, 0600MIEHNE U
CHCTEMAaTHU3alMs 3HaHUH. 3aIHCh,
CpaBHEHUE, ACHUCTBUS C
JEeHCTBUTEIbHBIMU YHCIIAMHU,
YUCJIOBAsI MpsiMast

116

[ToBTOpeHME, 0600IIEHNE U
CHCTEMAaTH3aIlNsI 3HaHUM.
[IpouieHTHI, OTHOIIEHUA,
MIPONOPILUU

117

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3als 3HaHUH.
[IpoueHTsl, OTHOLIEHUS,
MPONOPIUHU

118

[ToBTOpeHmE, 0600IIEHNE U
CHCTEMAaTH3aIlNsI 3HaHUM.
Oxkpyrienue, mpuoOIMmKeHue,
OIICHKA

119

[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f443b12




Pertenuie TeKCTOBBIX 3a1a4
apru(pMETHIECKUM CIIOCOOOM

120

[ToBTOpeHmE, 0600IIEHNE U
CHCTEMAaTH3aIlNsI 3HaHUM.
Penrenue TeKCTOBBIX 3a1a4
apu(METHYECKUM CITIOCOOOM

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f443cd4

121

[ToBTOpeHmEe, 0600IICHNE 1
cucTeMaTH3als 3HaHUH.
Pemenue TeKCTOBRIX 3aMau
apru(pMETHIECKUM CIIOCOOOM

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

122

[ToBTOpeHmE, 0600IIEHNE U
CHCTEMAaTH3aIlNsI 3HaHUM.
[IpeoOpazoBanme anredpanyecKux
BBIPXKEHUH, TOTTYCTUMBIC
3HAYCHUS

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

123

[ToBTOpeHue, 0600mEeH e U
CHCTEMAaTH3aIlus 3HaHUM.
[IpeoOpazoBanme anredpanyecKux
BBIPXKEHUH, TOTTYCTUMBIC
3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo0.ru/7f444364

124

[ToBTOpeHme, 0600IIEeHNE 1
cucTeMaTu3als 3HaHUH.
[Tpeobpa3zoBanue anredpandecKux
BBIPXEHUH, TOMTyCTUMBIE
3HAYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f444612

125

[ToBTOpeHue, 0600IIEeHNE 1
cucTeMaTu3als 3HaHUH.
[Tpeobpa3zoBanue anredpandecKux
BBIPXEHUH, TOMTyCTUMBIE
3HAYCHUA

126

[ToBTOpeHue, 0600IIEeHNE 1
cucTeMaTu3als 3HaHUH.
[TpeoOpa3zoBanue anredpandecKkux

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94




Bblpa)KeHI/II\/'I, AO0IMYCTHUMBIC
3HaA4YCHUA

127

[ToBTOpeHmE, 0600IIEHNE U
CHCTEMAaTH3aIlNsI 3HaHUM.
[TpeoOpazoBanme anredpanyecKux
BBIPXKEHUH, TOMTYCTUMBIC
3HAYCHUS

128

[ToBTOpeHme, 0600mIEHNE U
cucTeMaTu3anus 3HaHH.
OYHKIMU: TOCTPOECHHUE, CBOMCTBA
M3YUEHHBIX (DYHKITHIA

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f444c56

129

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3als 3HaHUH.
@yHKIUHU: IOCTPOCHUE, CBONCTBA
M3y4YEHHBIX (PYHKITUN

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

130

[ToBTOpeHue, 0600mEeH e U
cucTeMaTu3alus 3HaHHM.
OYHKIMU: TOCTPOECHHUE, CBOMCTBA
M3YUEHHBIX (DYHKITHIA

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f44516a

131

[ToBTOpeHue, 0600mEeHNE U
cucTeMaTu3anus 3HaHHM.
OYHKIUU: TOCTPOECHHUE, CBOMCTBA
M3YUEHHBIX (DYHKITHIA

Bbu6nuoreka [JOK
https://m.edso0.ru/7f4452¢6

132

[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.
I'paduueckoe peuienue
YpPaBHEHUU U UX CUCTEM

133

[ToBTOpeHME, 0600IIEHNE U
cucTeMaTu3anus 3HaHH.
I'paduueckoe permenue
YPaBHEHUU U UX CUCTEM

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f445516

134

[ToBTOpeHue, 0600IIEeHNE 1
cucTeMaTu3als 3HaHUH.




I'paduueckoe peuienue
YpPaBHEHUU U UX CUCTEM

135 Hrorosast koHTpOIBHAs paboTa 1
136 O6o6uvleH1/1e A CUCTEMAaTH3AIN 1
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME




MPOBEPSAAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMABI

7 KUIIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeMeTHbIE Pe3yILTATbI 0CBOCHHS OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJabTara
1 YHucna v BBIYKCICHUS
11 BeimonHsATh, coueTas  yCTHbIE W IUCBMECHHBIE  TPHUEMBEI,
' apudmeTnyecKkre AeMCTBUS C pallMOHATbHBIMU YHUCIAMH
Haxoauth  3HaueHHs  YMCIOBBIX  BBIPQKEHMM,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIOCOOBI U MPUEMBI BBIYMCICHUS 3HAUSHHUH IPOOHBIX
BBIpaXEHHI, colep KaluX 0ObIKHOBEHHBIE U JECSITUYHBIE JPOOH
[lepexomuTe OT omHOW (OpPMBI 3amMcH dYHUCENT K JAPYrou
13 (mpeoOpa3oBbIBaTh  JIECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JICCATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSTHYHYIO IPO0Bb)
14 CpaBHHMBATH U yIIOPSAJ0YNBATH PAIIMOHATBLHBIC YHCTIA
1.5 OxpyrisTh yucia
BbINOTHATE NPUKUIKY W OLEHKY pe3yJibTaTa BBHIYMCIEHUH, OLICHKY
1.6 3HAYEHUM YHUCIIOBBIX BBIPAKECHUN. BBINOIHATH JIEUCTBUS €O
CTEMEHsIMH C HaTypaJIbHBIMU MOKa3aTEeIIMU
17 [IpyuMeHsTh NpU3HAKU JEIUMOCTH, pPa3jOXKEHHE Ha MHOKUTEIH
HATYpaJIbHBIX YUCEIl
Pemate  mpakTHKO-OPUEHTUPOBAHHBIE — 3aJaud, CBSI3aHHBIE C
OTHOIIEHHEM  BEJIMYHMH,  MPOMOPIHOHATBHOCTHIO  BEIUYHH,
1.8 NPOIICHTaMH, HHTEPIPETHPOBATH PE3YJAbTaThl pEIICHHUs 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BhIpaXeHUs
21 Hcnonp3oBaTh anreOpanyecKkyr0o TEPMHHOJOTHIO W  CHMBOJHKY,
' IPUMEHSTH € B POLIECCe OCBOCHMSI YUeOHOTO MaTepuaa
99 Haxomute 3HaueHuss OYKBEHHBIX BBIPQKCHHN TIpU 3aJaHHBIX
3HAYEHUSIX MMEPEMEHHBIX
23 BeimonHsaTe mpeoOpazoBaHusl 1ENOr0 BBIPAXEHUS B MHOTOYJIEH
IPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
BbINONMHATE YMHOXEHHE OJJHOWIEHA HA MHOTOWIEH ¥ MHOT'OYJIEHa Ha
24 MHOTOYICH, NMPUMEHATH (POPMYINIBI KBajpaTa CyMMBI W KBajapara
pa3HOCTH
OcCylecTBISATh  pa3joK€HWE MHOTOUYIEHOB Ha MHOMXHUTEIH C
2.5 MIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTES, TPYIITHPOBKI
ClIaraeMbIxX, MPUMEHEHUS] POPMYJIT COKPAIIEHHOTO YMHOKEHHUSI
26 [TpumensTh mpeoOpa3zoBaHUS MHOTOUJICHOB JIJISl pEILICHUS PasIIHBIX
3aJa4 U3 MaTeMaTHKH, CMEKHBIX MPEJAMETOB, U3 PEAIbHOM MPAKTUKH
27 Hcnonp30BaTh CBOMCTBA CTENEHENW C HATYPAJIBHBIMU IOKA3aTEISIMU
' JUTSL Ipe00pa3oBaHus BRIpAKCHHUI




YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemiars snvHEHHBIE ypaBHEHHS C OJHOW IMEPEMEHHOM, MPUMEHSS
ImpaBujia I€pexoa OT UCXOAHOI'0 YPABHCHUA K PABHOCUJIIBHOMY CMY.
[TpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM ypaBHEHUS

3.2

[lpumensaTs rpaduyeckue MeETOIbl NPU PEHICHUU JIMHEWHBIX
YPaBHEHUU U UX CUCTEM

3.3

[lonObupars mnpuMepsl Tap 4YHCEN, SABISIONIMXCS pPELICHHEM
JMHEMHOIO yPaBHEHUS C IBYMs IIEPEMEHHBIMU

3.4

CTpouTh B KOOPAUHATHOM IIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS
C IByMsl IIEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH TPUMEPHI
pelIeHrs ypaBHEHUs

3.5

Pemwlats  cucreMbl  IBYX JIMHEWHBIX ypaBHEHMM C  JByMs
IIEPEMEHHBIMH, B TOM YHUCIIE TPaPUUECKU

3.6

CocTaBisiTh U peuiaTh JUHEUHOE YPaBHEHUE UJIU CUCTEMY JIMHEHHBIX
YPaBHEHUH I10 YCIOBUIO 33[1a4l, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJIauM MOJIYYE€HHBIN pe3ynbTaT

Koopaunarte! u rpadpuku. OyHKIUN

4.1

N300pakath Ha KOOPIWHATHOW MPSIMON TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAWHATaM, JIy4dH, OTPC3KU, MHTCPBAJIbI, 3allMCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe

4.2

OTMmedarh B KOOPJMHATHOM TUIOCKOCTH TOYKHA IO 3aJaHHBIM
KOOpAMHATAM

4.3

CrtpouTs rpaduxu muHerHbIX QyHKIHI. CTpouTh rpaduk GyHKIUN Y
= [x]

4.4

OnwuceIBaTh ¢ MOMOINBIO (DYHKIIMIA W3BECTHBIC 3aBUCHMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTh, BPEMs, PacCTOSHHE, IIEHY, KOJIHUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThI

45

Haxoaute 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumats rpaduueckuii cmoco® MpPeACTaBICHUS W aHAIU3a
uH(pOpMaNM, W3BJIEKaTh M HHTEPIPETUPOBATH HH(OOPMALMIO U3
rpauKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

Hcmonb3oBathb Ha4dYaJIbHbIC MNpCACTAaBJICHUA (0] MHOXCCTBEC
NEHCTBUTENBHBIX YHCEN ISl CPAaBHEHUS, OKPYTJICHUS U BHIYHCICHUH,
I/I306pa)KaTb I[GﬁCTBHTGJIBHBI@ qyucijia TOYKaMM Ha KOOpI[HHaTHOﬁ
PAMO

1.2

[IpuMeHsaTs TOHATHE apU(METHUYECKOrO KBaJPAaTHOTO KOPHS,
HAXOJUTh KBAJpaTHbIE KOPHM, HCIOJNB3YS NpU HEOOXOIUMOCTH
KaJIBKYJIATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKEHUH,
COZIepaKAIIMX KBaAPATHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEN




1.3

Hcnonp3oBaTh 3amucu OOJBIIMX M MaJblX YHCET C IOMOIIBIO
JECATUYHBIX qpobeii u cTenenei yrcna 10

AnrebpanuecKue BHIPAKCHUS

2.1

[IpuMeHsTh MOHATHE CTENEHU C LEJNBbIM TOKA3aTeNIeM, BBINOJIHATH
npeoOpa3oBaHus BBIPAXKEHUH, COAEpKAIIUX CTENEHU C LEIbIM
MOoKa3aTeJeM

2.2

BbBIMONHATE  TOXKIECTBEHHbIE MNpPeoOpa3oBaHUsl  PAIMOHAIBHBIX
BBIPAXKEHU HAa OCHOBE MpaBWJI JCHCTBUU HaJ MHOTOWICHAMHU U
anreOpanyecKuMHu Jpo0sMu

2.3

PacknanbiBaTh KBapaTHBIA TPEXUIEH HA MHOKHUTEIN

2.4

[TpumensTh IpeoOpa3oBaHMsl BHIPAKEHUHN JJISI PEUICHUS Pa3TUYHbBIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKU

YpaBHEHMs U HEPABEHCTBA

3.1

Pemate nuHEWHblE, KBaJgpaTHbIE YpPAaBHEHUS M palUOHAJIbHBIE
YpaBHEHUS, CBOJSIINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C JBYMS
HIEPEMEHHBIMU

3.2

[IpoBoauTL MpPOCTEUIIME UCCICNOBAHUS YPABHEHUH U CHUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUeCKUX
npezcTaBieHuil (ycTaHaBIMBATh, UIMEET JIM YPaBHEHUE WM CHCTEMa
YPaBHEHMH pELIeHUs], €CIIH UMEET, TO CKOJIBKO, U IpoUee)

3.3

[lepexomuTh OT cioBecHOW (OPMYIUpPOBKH 3amadd K €€
a.HI‘GGPaI/I‘-IGCKOI\/'I MOZACIIN C MOMOIIBIO COCTABJICHUA YPaBHCHUSA HUIIN
CUCTEMbl YpaBHEHHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y ITOJTYy4YEHHBIN pe3yIbTar

3.4

[IpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB J[UIA CPABHCHMS,
OLICHKH, peIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NIEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyro WUTIOCTPALIMIO MHOXKECTBA PEIIEHUI
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIMHU

4.1

IlonuMaTe ¥ HUCHOIB30BATH (byHKI_[I/IOHaJIBHBIG IIOHATUA U A3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAUCHHUS), OMPEICISTh 3HAYCHUE
(GYHKIMU 110 3HAYECHUIO apryMeHTa, ONPEeAeIsITh CBOWCTBA (DYHKIMH
o e€ rpaduky

4.2

CtpouTth rpaduiku deMeHTapHBIX QYHKIIUHA BUIA:
y=k/x

y

kix
, Y =X% y =X, y = |X|, OIUCHIBAaTh CBOICTBA YUCIOBON (DYHKIMH 1O €€

rpaduky

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus




Yucna ¥ BEIYUCIIEHUS

1.1

CpaBHUBaATh U YNOPSAJOYMBATH PALMOHAIBHBIE U HWPpPalMOHAILHBIE
yucia

1.2

BrimonsATe apudmeTniyeckue IeiCcTBUS ¢ pallMOHAIbHBIMU YHCIIAMU,
coueras yCTHbIE ¥ TUCbMEHHBIE IIPUEMBI, BBIITOJIIHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIIAMHU

1.3

Haxonuth 3HaueHUs CTENEHEN ¢ LENBIMU MMOKA3aTEeISIMU U KOPHEM,
BBIYUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKEHUN

1.4

OkpyrisiTh  JAEWCTBUTEIbHBIE  YHCIA, BBINOJIHATH  HPUKHAKY
pe3yNbTaTa BEIYUCICHH, OLICHKY YHCIIOBBIX BBIPAXKEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate nuMHENHBIE W  KBaJApAaTHBIE YpPAaBHEHMS, YpaBHEHUS,
CBOJISIIIIMECS K HUM, IPOCTEHIINE TpOOHO-pallMOHATIbHBIE YPaBHEHUS

2.2

Pemats cucTemMsbl ABYX JIMHEWHBIX YPABHEHU C IBYMS [IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHCHHE HE SIBIISICTCA
JIMHEVHBIM

2.3

Pemate TekCcTOBBIE 33/1a4K ANreOpanyecKuM CrocoOOM ¢ MOMOUIBIO
COCTaBJICHUS] YPAaBHEHMsI WJIM CUCTEMbl JIBYX ypaBHEHUH C JABYMs
IIEPEMEHHBIMU

2.4

[IpoBoauTs MpPOCTEUIIME HCCICNOBAHUS YPABHEHUH U CHUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUeCKUxX
NpeCTaBiIeHUN (HampuMmep, yCTaHaBIMBaTh, UMEET JM YpPaBHEHHUE
WIN CHCTEMa YPaBHEHUH PELIeHMUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pewlats yMHEVHBIE HEpPABEHCTBA, KBAJpPAaTHBIC HEPaBEHCTBA,
n300pakaTh pelIeHNe HEPABEHCTB Ha YUCIIOBON MPSIMOM, 3aITUCHIBATh
peuieHue ¢ IOMOLIBI0 CUMBOJIOB

2.6

Pemater cucTteMbl JIMHEHHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKITIOYAONIME KBAJPaTHOE HEPABCHCTBO, H300pakaTh pEHICHUE
CHUCTCMbI HCPABCHCTB HA JHCIIOBOU HpHMOﬁ, 3alMUCbIBATh PCIICHUC C
MIOMOIIBI0 CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a]a4

DyHKIUU

3.1

Pacio3HaBaTth  (yHKIMHM  WM3YY4EeHHBIX  BUAOB.  [lOKa3bIBaTh
CXEMAaTUYECKH pACTOJOKEHUE Ha KOOPAWHATHOW TUIOCKOCTH
rpa¢ukoB GyHKIMKA BHna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHUMOCTH OT 3HAa4CHUU KOd()(PHUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIHHA

3.2

[Toka3pIBaTh CXEMAaTHYECKHU pACMOJNOKEHUE Ha KOOPAMHATHON
MJIOCKOCTH TpadukoB GyHKIMA Buma y = YX, Y = |X| U ONMUCHIBaTh
CBOMCTBA (PyHKIUH

3.3

Crpouth M u300pakaTb CXEMaTHYECKH TpapuKH KBaJpaTHUHBIX
(GYHKIMA, ONMUCHIBATH CBOMCTBAa KBAAPATUYHBIX (DYHKIMH 1O HX
rpaduxkam

3.4

Pacno3naBare KBajpaTHU4YHYIO0 (QYHKUUIO 1O (popMyie, MPUBOAUTH
IpUMephl KBaJIpaTUYHBIX (YHKIMA U3 peanlbHOW KU3HH, (UMKH,
TE€OMETPUH

Apudmernueckasi 1 reoOMeTpUIEcKasi IPOrpeccuu




Pacrnio3HaBaTh apu(METHYECKYI0 W T€OMETPUYECKYIO TPOTPECCUH

4.1 IIPY Pa3HbIX Croco0ax 3aaaHus
BbIMONHATE BBIYMCICHUS C WCHOJB30BaHHEM (OpMyN n-TO diieHa
4.2 apupMETUIECKON U TEOMETPUIECKOM MPOTPECCHii, CYMMBI TIEPBBIX N
YJICHOB
43 N3ob6paxath | MICHBL  MOCHEJOBATENBHOCTH — TOUKAMH  HA
KOOPJAMHATHOH MJI0CKOCTU
Pemiate 3a1a4n, CB3aHHBIE C YUCIOBBIMU IIOCIEI0BATEIBHOCTAMH, B
4.4 TOM 4HCJIE 3aJaud U3 peaJbHOM JKM3HM (C HCHOJIH30BAHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTUH)




IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
1 UYucna 1 BIYUCIIEHUS
JIpo6u OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO OT OJHON (POPMBI 3amucu
11 apoGeit k apyroi. IloHsATHE palMOHANBHOTO YMCIa, 3aIHCh, CPAaBHEHME,
YIOPSA0OYMBAHUE PAIMOHAIBHBIX YHCET
12 Apudmerndeckue qeHCTBUS C pallMOHATBHBIMU Y CIIaMU. Penienne 3anaq u3
peallbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 CreneHb C HaTypaJdbHBIM TOKAa3aTeJeM: OMpEIeIeHHe, MpeoOpazoBaHue
BBIPQKEHUI HA OCHOBE OMPE/IENICHNUS, 3aMUCh OOJIBIINX YUCEI
14 [IporeHTsI, 3aMuch MPOLEHTOB B BUAC IPOOU U APoOU B BUJE MPOICHTOB.
Tpu ocHOBHBIE 337]aU Ha MPOLIEHTHI, PeLICHUE 3a]1a4 U3 pEaIbHOM MTPaKTUKU
15 [IpumeHeHne MNpPU3HAKOB JETUMOCTH, Ppa3JIOKEHHE Ha MHOXUTENU
HATypaJIbHBIX YUCEIl
16 PeanpHbple  3aBUCMMOCTH, B TOM 4UHCie TpsMas W oOpaTHas
MIPOMOPLHOHATIBHOCTH
2 Anrebpanyeckue BbIpaXKeHUS
21 [TepemenHbI€e, UUCIIOBOE 3HAYEHUE BBIPaKEHUS ¢ IEpeMEHHOM. JlomycTuMbIe
3HAYEHUS TIEPEMEHHBIX
29 [IpencraBienure 3aBUCUMOCTH MEXJY BEJIMYUHAMH B BUAE (POPMYIIBL
Beruncnenus o hopmynam
23 [IpeoOpazoBanre OYKBEHHBIX BBIPOKEHUH, TOXKIECTBEHHO paBHBIC
BBIPAKEHUS
2.4 CBOIICTBa CTETICHU C HATYPAJIbHBIM ITOKA3aTEIEM
25 Opnownensl 1 MHOTrOWwIeHbl. CTeneHs MHOTOWwIeHa. CloXeHne, BHIYUTaHuUE,
YMHOXEHHE MHOTOUJICHOB
@opMynbl  COKPAUIEHHOTO YMHOMKEHHMS: KBaApaT CYMMbI W KBajpar
2.6 pazHoctu. dopmyna pa3zHOCTH KBaapaToB. PasznoxkeHne MHOrOWIEHOB Ha
MHOXKHUTEITH
3 YpaBHeHUS
31 VYpaBHeHHe, KOpEHb YPaBHEHHs, TNpaBuia npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHILHOCTh YPaBHEHHIA
32 JIuHeliHOE ypaBHEHHE C OvHHOIZ HepeMeHIEOITI, YHUCJIO KOPHEH JIMHEWMHOIO
YpaBHEHUSI, pEllICHUE JINHEHHBIX YpaBHEHUI
33 Cocrasienue ypaBHeUHI/Iﬁ 10 YCJIOBHIO 3a7a4uu. PelieHne TeKCTOBBIX 3a/1a4 ¢
MOMOIIIbIO YPABHEHHI
3.4 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk
Cucrema JByX JMHEHHBIX YpAaBHEHUH C JABYMs IEepeMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHUH cIOCOOOM MOACTaHOBKU. [IpuMepsl perieHns TeKCTOBBIX
3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. yHkimn
4.1 Koopaunara Touku Ha psiMoit




492 r-II/ICJIOJEI)Ie MPOMEXKYTKH. PaccTosiHue Mex 1y ABYMsI TOUKaMH KOOPAUHATHOM
psIMOU
43 [IpsimoyronbHas CHCTEMA KOOP/MHAT, OCH Ox u Oy. Abcuucca U opArHATA
TOYKH Ha KOOPJIUHATHOM TJIOCKOCTH
44 [Tpumepsr rpzi(bHKOB, 3alaHHbIX (opMynamu. UteHne rpagukoB peanbHBIX
3aBUCUMOCTEH
45 [Tonsarue gpynkiun. I'padux pynkuuu. CroiicTBa QyHKIHIMA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux pynkuuu y = [x|
47 Fpa(bnqeczme pellIeHHEe JIMHEHMHBIX YpPABHEHHH M CHUCTEM JIMHEHMHBIX
YpaBHECHHIA
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHUS
1 UYucna 1 BIYUCIICHUS
11 Ksagparupelii kopeHb u3 uucna. [loHstue o0 HppamMoOHATILHOM YHCIIE.
JlecsiTuuHbIe TPUOTMKSHUS UPPALMOHATBHBIX YHCETT
CpoiicTBa apu(MeTHYECKUX KBAJAPATHBIX KOPHEH M WX NPUMEHEHHE K
12 npeoOpa3oBaHUIO YHUCIIOBBIX BBIPOKCHHI " BBIYHCIICHUSIM.
JlelicTBUTENBHBIC YMCTIA
1.3 CreneHb ¢ 1enbIM MokaszaTeseM u €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCia
2 AnrebpandecKkue BhIpaKEHUS
21 KBampatublif  TpéxuseH, pa3Jio)KeHHE KBaJIpaTHOrO TpEXuleHa Ha
MHOXKHUTEITH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
2.3 Crnosxenue, BRIYUTaHHE, YMHOXKECHHUE, IeTICHUE anreOpandeckux apooei
2.4 ParmonanbHble BEIpaKeHUs M UX TpeoOpa3oBaHue
3 YpaBHEHHUs 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera
3.2 Pemrenne ypaBHEeHUH, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM
3.3 [Tpocreiinme ApoOHO-pallMOHATbHbBIE YPABHEHHS
I'padmueckas mHTEpIIpEeTALls YPAaBHEHUH C NIBYMS IEPEMEHHBIMH U CUCTEM
3.4 JIMHEMHBIX YPaBHEHUM C ABYMS NepeMeHHbIMU. [[puMepsl pereHus: cuctem
HEJIMHEUHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3374 alnredpandecKuM crocooom
3.6 UwucioBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeliHpie HEPABEHCTBA C OJTHON TTEPEMEHHOM
3.10 Cuctembl TMHEHHBIX HEPABEHCTB C OJHON MMEPEMEHHON
4 OyHKIUU
41 [Monstne Qyakuuu. OONACTh oONpeAeNeHUuss W MHOXKECTBO 3HAUCHUN
¢dbyakuun. CriocoObI 3amanus QYHKITHI
4.2 I'paduk Gynakuu. Urenue cBOMCTB GyHKIHH 10 €€ TpaduKy




4.3 [Tpumeps! rpadukoB PyHKINN, OTPAXKAIOMINUX PEATTbHBIE TTPOLIECCHI
44 @OyHKIUY, ONUCBHIBAIOLIME NPAMYI0 U OOpaTHYI NPONOPLUOHAIbHbIE
3aBHCUMOCTH, UX rpauKu
4.5 OyHKIUU y =x7% y = x?
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHHUN
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 ParonanbsHble 4Mcna, MppalMoOHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbBIE
JECSITUYHBIE TPOOH
MHOXECTBO  NEHUCTBUTENBHBIX  YHCEN, JEHCTBUTEIBHBIC 4YHCIA KAk
19 OeCKOHEUHBIE AECATHUHbIE napoOu. B3aumMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOXECTBOM JEHCTBUTENIBHBIX YHCEI M KOOPAMHATHOM MPSIMOIL.
CpaBHeHuE 1EHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBHS C ASHCTBUTEIbHBIMHI YHCIAMH
W3mepenus, npubamkeHus, oeHKU. Pa3mMepsl 00bEKTOB OKPYXKAIOIIEro MUpa,
14 JUINTENIBHOCTh TPOLIECCOB B OKpysKarouieM mupe. [IpubmmkénHoe 3HaueHue
BEJIMYMHBI, TOUHOCTh NpuOImkenus. Okpyrienue uncen. [Ipukuaka u oneHka
pe3yabTaTOB BHIYUCICHUN
2 YpaBHEHMs U HEPABEHCTBA
2.1 YpaBHEHMS ¢ OAHOMN IEPEMEHHOU
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOISAIINUXCS K TUHEUHBIM
2.3 KBaznpaTHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOJSAIIMXCS K KBaIpaTHBIM
24 BI/IKB"a;[pavTHoe YPaBHEHHUE. IIpuMepel peleHHs ypaBHEHUN TPETbeW U
4eTBEPTOH cTeNeHel pa3ioKeHHMEM Ha MHOKUTEIN
2.5 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €r0 TpaduK
2.8 Pewienne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 PemeHvHe CUCTEM JBYX YPaBHEHMM, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe —
BTOPOM CTENEHU
2.10 I'paduueckast MHTEpIIPETALUS CUCTEMBI YPABHEHUI ¢ ABYMS IEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM crocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OAHON IEPEMEHHOMN
2.14 PewieHne cucreM JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBaznpaTHble HEpaBeHCTBA
216 I'paduueckass mHTEpHpeTanys HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
3 OyHKITIT
31 Ksanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KOOpIUHATHI
BEPLIMHBI 1apa0doJibl, 0Cb CUMMETPUHU TapadoIbl




3.2 I'paduku bynakauit y=kx, y=kx+b u ux cBoiicTBa

3.3 I'paduku dynkmuit y=k/x, y = x* u X cBoiicTBa

3.4 I'padpuku GyHKIMI , 1 UX CBOMCTBA

4 YuciioBble OCIE0BATEIBHOCTH

41 Ornpezenienne U CocoObI 3ajaHusT YUCIIOBBIX MTOCIICIOBATEIFHOCTEH. 3aanne
NOCJIEIOBATENIBHOCTH PEKYPPEHTHOM (hopMysol U popMyIioit n-ro uieHa

492 Apudmerndeckass mporpeccusi. DopMynbl n-TO WieHa apuMETHUECKOU
MIPOTPECCUU, CYMMBbI NIEPBBIX 71 YWICHOB

43 I'eomerpuueckass mporpeccuss. @Dopmyibl 7n-ro  4jaeHa IE€OMETPUYECKOU
IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YICHOB

44 N3o00pakeHre 4YICHOB apu(PMETHYECKOWM W TEOMETPUUYECKON MpOTrpeccuit
TOYKAMU Ha KOOPAMHATHOW TJIIOCKOCTHU. JINHENHBIN U 9KCIIOHEHIUAIIBHBIA POCT

45 CrokHbI€ IPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOIO
o01mero oopazosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHAMH: MHOXECTBO, IIOJIMHOKECTBO,
olepanuy HaJ MHO)XECTBaMHU; YMEHHUE ONEpUPOBATh IOHSTHUIMHU:
rpad, cBA3HBIN rpad, nepeBo, LUKI, IPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCHOJb30BaTh Trpaduyeckoe TMpeACTaBICHUE
MHOJKECTB JUIsl ONHCAaHUS PEAIbHBIX IPOLIECCOB U SBJICHUM, IIPH
peLIeHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEACIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHUE pPAaclo3HaBaTb MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUs, NPUBOIUTH MPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS BBICKA3bIBAHNN

YMeHne onepupoBaTh MOHATHIMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCJIO, JETUMOCTh HATypaJIbHBIX YHCEJ, MPU3HAKU
JEIUMOCTH, 1€J0€ YMCI0, MOJYJIb Yucia, OOBIKHOBEHHAs po0b U
necsaTHYHas ApoOb, CTAHJAPTHBIN BHJI YMCIIA, PallMOHAIILHOE YHCIIO,
UpPpALMOHATIFHOE YHCIIO, apu(METHYEeCKUil KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHUCIAMH, CpaBHUBATb U
YHOpAIOYMBATh YHWCIA, MPEACTABIATH YHUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJISITh YHUCJA; YMEHUE JieJaTh MPUKHUAKY U OLEHKY
pe3ysabpTaTa BBIUACICHUN

YMeHue onepupoBaTh MOHATUSMU: CTEIIEHb C LIEJIBIM IOKa3aTeNeM,
apu(pMETHIECKII KBaJPaTHBI KOPEHb, MHOTOWICH, alreOpandecKast
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENeHHU
OoJibIlle €TUHMIBI; YMEHHE BBIIOJHATH PacdEThl MO (GOpMyam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PAMOHANBHBIX BBIPAKCHUH U
BBIPXCHUI C KOPHIMH, Pa3I0)KeHHEe MHOTOWICHA HA MHOXKUTEIIH, B
TOM 4YHCIE C HCIOJIB30BaHHEM (OPMYyNT DPAa3HOCTH KBaApaToB M
KBaJIpaTa CyMMBI U pa3HOCTH

YMeHue oneprupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBaIpaTHbIE YPABHEHUS,
IpOOHO-palMOHAILHEIE YPaBHEHUS C OJHON MEPEMEHHOM, CHCTEMBI
JIBYX JIMHEMHBIX YpaBHEHUM, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a4a4 U3 IPYTUX NPEIMETOB
U TPAKTUYECKUX 3aJa4; YMEHUE HCIO0JIb30BaTh KOOPJHUHATHYIO
OpsIMYI0 U KOOPAMHATHYIO TUIOCKOCTH JUISI U300pa)KEHUSI pEelIeHU
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIHS, rpaduK QYHKIIUN, HYJIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOMOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHMs, yObIBaHUS, HauOOJbIlee M HAUMEHbILEE 3HAUCHUS
byHKIHIH; YMEHHE  ONEpUPOBATH  TOHATHSIMU: npsmast
PONOPLUHUOHATIBHOCTD, JIMHEHHAs PYHKIUS, KBaIpaTU4Has PyHKIHS,




oOpaTHas MPONMOPIHMOHATBLHOCTh, Tapabona, rurmepOosa; yMeHHe
ctpouth rpaduku  (GyHKUMH, HUCHOJB30BAaTh rpaduku A
ONpeAeseHUs CBOWCTB MPOILIECCOB M 3aBUCUMOCTEM, ISl PEIICHUS
3a/1a4 U3 JPYTUX y4eOHBIX TMPEIMETOB M pealbHON KU3HU; YMCHHE
BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMU

YMmenue OIIepupOBAThH MOHATHSIMHU: MOCIIe0BATEIbHOCTD,
apudMeTHuecKass M TEOMETpHYECKas IPOrPEeCcCHH;  yMEHHUE
HCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATENBHOCTEHN, (DOPMYIBI CYMMBI U
o0IIero 4ieHa MpU PELICHUH 3a7ady, B TOM YHCIE 3a]a4 U3 JPYTUX
y4eOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIECHTHI,
JOJM W 4YacTH, JBW)KEHUE, PaboTy, LIEHy TOBAapOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPABIICHUS JIUYHBIMU
U CeMEWHbIMM (UHAHCAMM); YMEHHE COCTaBISATh BBIPAXKEHUS,
YpAaBHEHUsl, HEPABEHCTBA W CHCTEMBI [0 YCJIOBHUIO 3aJa4H,
UCCIIEIOBATh MOJIYYEHHOE PEIICHNE U OLEHUBATD MPaBAOIOJ00OHOCTD
MIOJIYYEHHBIX PE3YJITATOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, Mpsimas,
ayd, JIOMaHa, yrou, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHHMIA TPEYTrOJbHUKH,
OpSMOYTOJIbHBIM TpPEyrojbHUK, MeIuaHa, OUCCeKTpuca U BBICOTA
TPEYrojbHUKA,  YETHIPEXYTOJIBHUK,  MapajuiesiorpaMMm,  poMmo,
NpSIMOYTOJIBHUK,  KBajpaT, Tpamemnusi;  OKPYXXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (QUIrypaMu;
YMEHME pellaTh 3a/aud, B TOM YUCIIE U3 NOBCEIHEBHOMN XKM3HU, HA
HaXO0X/IEHWE T€OMETPUUECKUX BETMYUH C MPUMEHEHUEM U3YUYE€HHBIX
CBOWCTB GUryp u (pakToB

10

YMeHue omnepupoBaTh MOHSATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJILHUKOB; MapalIeIbHOCTh M MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJd MEeXIy HpSAMBIMH, NEPHEHIUKYISAp, HAKIOHHAs, MPOCKINS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKU M MPSMOI; YMEHHE PAcIO3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapasieNbHOCTH U
HEePIEHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIEM MUPE

11

YMeHHne omnepupoBaTh TMOHATHSIMH: [JIMHA, PACCTOSHHE, YTroJl
(BemMuMHA yIJia, CHHYC U KOCHHYC yIJIa TPEYTrOJIbHUKA), TUIOIAIb;
yYMEHHUE OIICHUBATh Pa3MephI MPEAMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHUE NPUMEHATh (QOPMYINBI MEpUMETpa M IJIOUIaTH
MHOTOYTOJIBHUKOB, JJIMHBI OKPYXHOCTH U TUJIOMIAIN Kpyra, o0bema
HpSAMOYTOJIBHOIO MapajuleiIenuIlela, YMEHUE IPUMEHATL IIPU3HAKU
pPaBEHCTBa TPEYTOJBLHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHHUKA,
teopemy [ludaropa, TpPUTOHOMETPUYECKUE COOTHOIICHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITOIIaAeH

12

YMenne wu300paxkaTh IUIOCKHE (UTYphl M WX KOMOWHAIWH,
IPOCTPAHCTBEHHBbIE (PUTYPBI OT PYKH, C TOMOULIBIO YEePTEKHBIX
WHCTPYMEHTOB W JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HITH
CUMBOJIbHOMY OIMMCAHUIO

13

YMeHre omnepupoBaTh MOHATHUSMHU: MNPSMOYTOJIbHAsE —CHUCTEMa
KOOpJMHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTOPOB,




NPOM3BEACHNE BEKTOpa Ha YHUCIO, CKASIPHOE NPOM3BEACHUE
BEKTOpPOB; YMEHHE HCIIOJIIb30BaTh BEKTOPHl M KOOPAMHATHI IS
NpeCTaBICHUS JaHHBIX M PEIICHUs 3a/1a4, B TOM YHCJIEC U3 IPYTUX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU

14

YMeHue omnepupoBaTh TOHATUSMU: CTOJIOWKOBBIE U KPYTOBBIC
IUarpaMMmbl, TaONWIBI, CcpeaHee apupMETHUYECKOoe, MeIHuaHa,
HauOoJbIlIee U HaWMEHBIIIee 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJICKaTh, HWHTCPIPETHPOBATh M  NPeoOpPa3OBBIBATH
uH(pOpMAaIIMIO, TPEJICTABICHHYI0 B Ta0JMIIAX W Ha auarpammax,
OTPAKAIOIIYIO CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U
SIBJICHUW; YMEHHE paclio3HaBaTh W3MCHUWBHIC BEIWYUHBI B
OKPYXKaroIIeM MUPE

15

YMeHne omnepupoBaTh MOHATHSMU: CIYYAHHBIA OMBIT (CIyYaiHBINA
HKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HCXON)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4allHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHHW30BaHHOTO Tepedopa U ¢ UCIOIb30BAHUEM
IpaBUJia YMHOXKEHUS; YMEHHE OLEHUBATh BEPOSITHOCTH pEATbHBIX
COOBITHH U SIBJICHUH, TIOHUMAThH POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B JKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBHUCHMBIX COOBITHIA; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEII U €0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMeHne BbIOMpATh MOIXOIAIINNA W3yYEHHBIH METOH JJIS PEIICHUS
3ajJa4du, HpI/IBOI[I/ITB HpI/IMepBI MaTeMaTu4YCCKUXx 3aKOHOMepHOCTeﬁ B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKHU
B I/ICKyCCTBe, OIIUCBhIBATHh OTACJIIBHBIC BBIAAKOIIIHUCCIA pe3yanaTbl,
MOJTYYCHHBIE B XOJI€ Pa3BUTHS MAaTeMAaTHKU KaK HAayKW, MPUBOJUTH
IpUMEpPBl  MAaTEeMaTU4YECKUX OTKPBITMM W HX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPUU




HHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbable u nensie yucna. [[pu3Haku 1eTMMOCTH IEeNbIX YHCeT
19 OObIKHOBEHHBIE W JCCATUYHbIE  JOpOoOM, TPOIEHTH, OECKOHEUHBIE
MIePUOIUYECKHE TpoOu
13 PannonanbHble 4yucna. ApuMmeTHuecKHe OINepalud C PalMOHAIbHBIMU
YHUCIIaMU
14 JetictButenbHple yncia. ApudMETHYECKHE OINEpaIuu C JCUCTBUTEIHHBIMU
YHUCIIaMU
15 [TpubnuxEénnpie BBIMMCIICHUA, NPABUJIA OKPYIJICHUA, NMPHKUAKA U OLEHKA
pe3ynbTara BEIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUs
2.1 bykBeHHbIE BhIpaKeHUS (BRIPAKCHUS C TIEPEMEHHBIMH )
29 Cremnenb ¢ nensiM mnokasarenaeM. CTeNneHb € palMOHAIBHBIM IOKa3aTeeM.
CaoiicTBa cTeneHu
2.3 MHorouseHsl
2.4 Anrebpanueckas 1po0b
25 Apudmerndeckuii  KOpeHb  HaTypaidbHOW  cremeHu.  JledctBus ¢
apuQMEeTHUYECKUMHU KOPHSIMH HATypaIbHON CTETICHH
3 YpaBHEHUS 1 HEPABEHCTBA
31 Lemnsie Hv):[po6Ho-pauH0HaanHe ypaBHeHUsA. CHUCTEMBI U COBOKYITHOCTH
ypaBHEHUI
32 Llenble u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPABCHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBble MOCIe10BaTEIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
492 Apudmernueckass U reomeTpuueckas mporpeccuu. Dopmyna CIOKHBIX
MIPOIIEHTOB
5} OyHKIUU
OyHkmusa, crnocoObl 3amanus ¢Gyaknuu. [paduk  dysknuun. O6nacth
oTpeieNICHUsT U MHOXKeCTBO 3HaueHuH pynkiuu. Hynu pyakuun. [IpomexyTkn
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMU. MakCUMyMBbI U
MUHUMYMBI (yHKIuu. HanOosnpiiee n HauMeHbIlee 3Ha4YeHHE (YHKIIMH Ha
MIPOMEKYTKE
6 KoopauHatsl Ha npsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA TFTIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuyeckue GuUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU




7.4

OKpY>XKHOCTb U KPYT

7.5 N3mepenne reoMeTpruIecKuX BETHIUH
7.6 BekTops!l Ha TI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOIIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYHEHUKA

Maremaruka. Anredpa: 7-i kiacc: 6a30BbIil ypoBeHb: YUeOHUK; 15-¢ uznanue,
nepepadorannoe MaxkaperueB F0.H., Munarok H.I'., Hemkos K.W. u 1p.; mox pegakuuei
TemsikoBckoro C.A. AxkumronepHoe o6riecTBo «M3aarenbctBo «IIpocBemenney

» Marematuka. Anrebpa: 8-if kinacc: 6a30BbIii ypoBeHb: yueOHUK; 16-¢ u3nanue,
nepepadorannoe MaxkapserueB 10.H., Munarok H.I'., Hemikos K.W. u ap.; mox penakuuei
TenskoBckoro C.A. AkunoHepHoe obmectBo «M3narenbctBo «IIpocBermenne»

* Maremaruka. Anre6pa: 9-i kitacc: 6a30BbIi YpOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepadborannoe MaxkaperueB F0.H., Munarok H.I'., Hemkos K.W. u 1p.; mox penakuuei
TemsikoBckoro C.A. AxkumonepHoe o6miectBo «M3aarenbctBo «lIpocBemenuey

METOANYECKHUE MATEPUAJIBI IJIS YUUTEJIA

YMK k yueOHuky Maremaruka. Anredpa: 7-i kiacc: 6a30BbIN ypOBEHb: YUEOHUK; 15-¢
u3nanue, nepepadorannoe MakaperueB FO.H., Munmtok H.I'., Hemikos K.W. u ap.; mox
penakuuent TenskoBckoro C.A. AkimonepHoe obmectBo «M3natenscTBo «IIpocBerienner»
» Marematuka. Anrebpa: 8-if kinacc: 6a30BbIii ypoBeHb: yueOHUK; 16-¢ u3nanue,
nepepadborannoe MaxkapsrueB F0.H., Munarok H.I'., Hemkos K.W. u ap.; mox penakuuei
TenskoBckoro C.A. AkunonepHoe obmectBo «M3narenbctBo «IIpocBermienne»

* Maremaruka. Anre0pa: 9-i kitacc: 6a30BbIi YpOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepadborannoe MaxkaperueB F0.H., Munarok H.I'., Hemkos K.W. u 1p.; mox penakuuei
TemsikoBckoro C.A. AxkumonepHoe o6miecTBo «M3aarenbctBo «lIpocBemenuey

U D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
https://myschool.edu/ru/skiv.instrao.ru



