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Juta o0yyaromuxcst 7-9 Kinaccos

Bsaprcenas 2025
HOACHUTEJIBHASA 3AITMCKA

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOINEro oOpa3oBaHMs: OHA
o0ecrieunBaeT U3y4eHUE IPYTHX JAUCIUILINH, KAK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO IS IMPOJOJKECHUSI 00pa30BaHMsI U B TIOBCEAHEBHOM KHU3HHU.



PazButne y oOyuaromuxcsi Hay4yHBIX MPEACTAaBICHUM O MPOUCXOXKACHUH M CYLUIHOCTHU
anreOpandyecknx aOCTpakIUif, crocobe OTpaKeHHUsS MaTeMaTU4YeCKOHM HAyKOH SIBICHUHA H
MPOIECCOB B TPHPOJAEC M OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS M KA4eCTB
MBINUICHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM IuppoBoM obmiecTBe. M3ydenue
anreOpsl 00ecreunBaeT pa3BUTHE YMEHUSI HaOII01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
NEeNCTBUS U BBIBOABI, (GOpMyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecrnedynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYaloIIMXCS: OHM HUCHOJB3YIOT JeAyKTHBHBIE H
UHIYKTHBHBIC PACCYXKACHHUs, 0000IIeHNe W KOHKPETHU3aluio, adCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe mpeArnonaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON AESITeThHOCTH
o0ydJarmuxcs, TOITOMY CaMOCTOSITEIbHOE peIIeHWe 3axad  SBISETCS — pealu3anueit
JESTEIIbHOCTHOTO MTPUHIIAIIA 00YUEHUSI.

B crpykType mnporpammbl y4deOHOro Kypca «Anredpa» Il OCHOBHOTO OOIIETO
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJep:KaTeIbHO-MeToaudyeckue auHuu: «Yucna u
BBIUHCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS U HEPABEHCTBa», «DYHKIHH».
Kaxxgas u3 3TUX coaepKaTeIbHO-METOAMYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
W3YYCHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHHUSAMU. B Xoje n3yduenus yueOHOro Kypca
00yJarIUMCs TPUXOJAUTCS JIOTUIECKH PACCYKAATh, HCIIOIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
SI3BIK. B CBSI3M € 3THM B IIporpaMMy y4eOHOTO Kypca «Anredpay BKIIIOUEHBI HEKOTOPBIE OCHOBEI
JIOTUKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTU4YecKOro OOpa3oBaHUS H
CIOCOOCTBYIOLTHE OBJAJACHUIO OOYYalOIIMMHCS OCHOB YHHUBEpPCAJIbHOIO MaTeMaTHYeCKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBHIO YYeOHOTO Kypca «Anredpay sSBIsSeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve JUHUM «YWClIa W BBIYMCICHHS» CIY>KUT OCHOBOW ISl JajbHEUIIETro
U3YYEHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS,
(OPMUPOBAHUIO YMEHHSI TOJIb30BATHCS aITOPUTMAMH, a TaKkKe MPUOOPETCHUIO0 MPAKTHUYESCKUX
HABBIKOB, HEOOXOJUMBIX JUISI TIOBCEIHEBHOUN XU3HU. Pa3BUTHE MOHATHS O 4YHCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIlMOHATBHBIMU M HPPANUOHAIBHBIMU YUCITAMH,
dbopMUpOBaHUEM TMPEACTABICHUN O NEHCTBUTEILHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JMHUW OTHECEHO K CpeHEMY 00IeMy 00pa30BaHUIO.

Conepkanue JBYX alreOpamvecKux JHHHN — «AnreOpandeckue BBIPAKCHUS» U
«YpaBHEHHSI W  HEPaBEHCTBA»  CIMOCOOCTBYyeT  (OpPMHUpPOBAHHIO Yy  OOyYarOIIUXCSA
MaTeMaTU4YeCcKOro armmnapara, HeoOXOAMMOIo Jii pelIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOrO 00IIIeT0 00pa3oBaHus
yueOHBI  MaTepuana TPYNNUPYETCS  BOKPYT  PAalMOHANBHBIX  BBIpaXeHW.  Ajredpa
JEMOHCTPHUPYET 3HAUYEHUE MATEeMAaTUKH KaK sI3bIKa JJIS MOCTPOCHHSI MaTEMaTHIECKIX MOJEIEH,
OIHMCAHUS TIPOLIECCOB W SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMST TaKKe
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUSI, HEOOXOAMMOIOo, B YaCTHOCTH, MJIs
OCBOEHHUSI Kypca UHGOPMAaTUKHU, M OBJAJCHHE HaBBIKAMH JEAYKTUBHBIX PACCYXICHUM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copmepxanre  (QyHKIHOHAIbHO-TpaUUECKOW  JIMHUM  HAIEJICHO Ha  MOJIy4CHHUE
00yJarmUMHUCS 3HAHUN O QYHKIHMIX KaK BaKHEHIICH MaTeMaTHUECKON MOJENN JJisi ONMUCAHUS



U HCCIIEeI0OBaHUSl pa3HOOOpa3HBIX MPOILIECCOB M SIBICHHUI B mpupone u olmiectBe. M3yueHue
MaTepuana CHoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh PAa3INIHBIC
BBIPA3UTENbHBIC CPEJICTBA SI3bIKA MAaTEMaTUKH — CIIOBECHBIC, CUMBOIWYECKUE, TrpauuecKue,
BHOCHT BKJIaJ] B (DOPMHPOBAHKE MPEICTABICHUN O PO MATEMATUKU B Pa3BUTUU [UBIIN3AINN
U KYJIbTYpPHI.

CormacHo yudeOHOMY TIaHy B 7-9 Kjaccax wu3ydaercs y4deOHBIM Kypc «Anredpay,
KOTOPBIM BKIIIOYAET CIEAYIOLIME OCHOBHBIEC pa3lieibl colepxkaHus: «Yucia v BBIYUCICHUS»,
«AnreOpanyeckue BHIpaKEHUS», «Y paBHEHUS U HEpaBEHCTBay, «DyHKINNY.

Ha n3yuenune yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hejeln), B 8 kinacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIETTIO).



COJEPKAHUE OBYYEHUA

7 KJIIACC

Yucsa v BbIYUCICHUS

JpoOn OOBIKHOBEHHBIE M JCCATHUYHBIC, MEPEXO0Jl OT OJHOW (OPMBI 3aMHUCH APOOEH K
apyroii. [ToHsATHE panMOHAIIBHOIO YUCIIA, 3alUCh, CPABHEHHE, YIOPSAIOYMBAHUE PALIMOHAIBHBIX
yucen. ApudmeTndeckue IeHCTBUS C pallMOHATBLHBIMU YHCIIaMH. Penienne 3a1aq u3 pearbHOM
MIPAKTUKU Ha YaCTH, Ha APOOU.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJesieHHe, Mpeodpa3oBaHne BBIPAKEHHUN Ha
OCHOBE OTpE/EIICHHUs, 3aIHCh OOJbIINX YKced. [IpoeHThl, 3amuch MPOLEHTOB B BUIE APOOH U
IpoOu B BHJIE MPOIEHTOB. TpU OCHOBHBIC 3a/laud HA MPOLICHTHI, PEIICHHE 3a/1a4 U3 PEaTbHOM
MPaKTUKH.

[IpuMeHeHne NpU3HAKOB ACIIUMOCTH, PA3I0KEHNE HA MHOKHUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHAsI MPOTIOPLMOHATBHOCTH.

Anredpanyeckue BbIPaKeHUS

IlepemMeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEPEeMEHHOW. JlomycTUMble 3HAYECHHS
nepeMeHHbIX. [IpeicTaBneHne 3aBUCUMOCTH MEXIYy BeIMYMHAMU B BUIe (HOpPMYIbL.
Brruncnenus no ¢popmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPaKEHHUH, TOXXKJIECTBEHHO PaBHbIC
BBIp)XEHUS, TIPAaBUJIa MPEoOpa30BaHUs CyMM M IPOHM3BEACHUH, MpaBUiIa PaCKPbITUS CKOOOK H
NPUBECHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM.

OpxHouneHnbl 1 MHOrowieHsl. CteneHp MHoOrousaeHa. Cio)keHue, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXKEHHMS: KBaJapaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYWIEHOB HA MHOKUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUS, MpaBHia MpeoOpa3oBaHUs ypaBHEHHs, paBHOCHIBHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIIO KOPHEH JIMHEWHOrO YypaBHEHUS,
pelieHre JMHEWHBIX ypaBHeHUH. CocCTaBleHHME YpaBHEHMM 10 YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 33]1a4 C IOMOIIbIO0 YPABHEHUM.

Jlunelinoe ypaBHEHHE C IBYMs MEpPEeMEHHBIMH U ero rpaduk. Cuctema IBYX JTHMHEHHBIX
YpaBHEHUW C JABYMs TepeMEHHBIMHU. PelieHne cucteM ypaBHEHUH CTOCOOOM TIOJICTAaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHHI.

DOyHKUUH

Koopaunata Toukn Ha npsmMoil. UucioBble NPOMEXYTKH. PaccTosHue MexXIy ABYMs
TOYKaMHU KOOPAWHATHOU IIPSIMOM.

[IpsimoyronpHas cucrtema koopauHar, ocu Ox u Oy. Abcuucca M OpaWHATa TOYKH Ha
KOOpAMHATHOM mockocT. [IpumMepsl rpadukoB, 3amaHHBIX (Gopmyrnamu. UrteHue rpaduxos
peanpHbIX 3aBucuMocTeil. [lonsatue ¢ynkmuu. ['paduk Qynkmuu. CsoiictBa (PyHKIIHI.
Jlunetinas ¢ynknus, e€ rpaduk. ['padux Gynkmuu y = [x|. I'paduueckoe pemeHne TUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHHUIA.

8 KJIACC
Yuciia 1 BLIYUCICHUA



KBaapatHeiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuuHbie
npuOJIMKEHUST UppaLlMOHAIbHBIX yncen. CBoiicTBa apupMeTHYECKHX KBaJpaTHBIX KOPHEH M UX
NpUMEHEHHE K MpeoOpa30oBaHUIO YHMCIOBBIX BBIPAKEHUH M BBHIYMCICHUSAM. JleficTBUTENbHBIC
YHCIa.

Crenens ¢ 1ienbIM IT0Ka3areaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YHUCIa.

Anrebpanyeckue BeIpaKeHUIAJITedpanyecKue BbIpPaskKeHus

KBaznpaTHblil TpEXUIIEH, Pa3I0KEHUE KBAPATHOTO TPEXUICHA HA MHOKUTEIIN.

Anrebpanyeckass ApoOb. OCHOBHOE CBOWCTBO anreOpandeckor apoou. CrokeHue,
BBIUUTAHUE, YMHOXKEHUE, JAeJeHUEe anredpandeckux ApoOei. ParyoHaibHble BBIPaXEHHUS U UX
npeoOpa3oBaHue.

YpaBHEHUs U HEPABEHCTBAY pABHEHHS U HEPABEHCTBA

KBanpatnoe ypaBHeHue, (opMyna KopHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUH, CBOISIIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocteifimme apoGHO-
paluOHAIbHBIE YPABHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMs NEPEMEHHBIMM U CHCTEM JIMHEMHBIX
ypaBHEHUN ¢ AByMs MepeMeHHbIMU. [Ipumepsl penieHusi CUCTEM HEJIWHEHMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Penrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

UucnoBble HEpaBeHCTBA M MX CBOWcCTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCUIIBHOCT HepaBeHCTB. JIuHEliHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJJHOU IIEPEMEHHOM.

OyHKINNPYHKIHMH

[Tonsitne pynkiuu. O6nacTh onpeneaecHUus 1 MHOKECTBO 3HaYeHH (QyHKIuH. CriocoOb
3a1aHust PyHKITUH.

I'padpux dynaxkumu. Urtenue cBoiicTB ¢yHkumu mo e€ rpaduky. Ilpumeps rpaduxon
(GyHKIUH, OTPaXKaIOLIUX pealbHble MPOIECCHI.

OyHKIIUY, OMUCHIBAIOIINE MPSIMYI0 M OOpaTHYIO NPOMOPIUOHAIBHBIE 3aBHCUMOCTH, MX
rpadukn. yukupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe peurcHue ypaBHEHHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia 1 BbIYUCICHUSA

PanmonanbHbIe uncna, UppaloHaIbHbIE YUCIIa, KOHEUHbIE U OGCKOHEYHBIE JCCSITHYHBIC
npobu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTENbHBIC 4YHCIIa KaK OCCKOHEUHBIC
NEeCATHYHbIE  OpoOu. B3aWMHO  ONHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(PMETHUYECKUE NCUCTBUSA C JACHCTBUTEIHLHBIMU
YUCJIaMHU.

Pasmepsl 0OBEKTOB OKpYXAlOIIETO MHpA, AJIUTEILHOCTh IPOILIECCOB B OKpPYKAIOIIEM
MUpE.

[Tpubmk€HHOE 3HAYEHUE BEJIWYUHBL, TOYHOCTh NpuOMKeHus. OKpyrieHue Yucen.
IIpukuaka u OLleHKa PEe3yJIbTaTOB BHIYUCICHUN.

YpaBHeHHUs M HEpaBEeHCTBA



JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBagpatnoe ypaBHeHue. Pelmienue ypaBHEHH, CBOJSAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelleHuss YpaBHEHHHM TPETbe M YETBEPTOU CTEIECHEHN
pasiioxKeHUEM Ha MHOXKHUTEIH.

Pemenne  npoOHO-paliOHANBHBIX  ypaBHEHHH.  PemieHme  TEKCTOBBIX  3a/a4
anreOpanvdecKuM METOOM.

YpaBHEeHHE C IBYMs NEpEMEHHBIMH M ero rpaduk. PermeHue cucteM IBYX JUHEHHBIX
YpaBHEHUN € JIBYyMs INEpPEMEHHbBIMU. PellleHne cuctem ABYX YpaBHEHUH, OJAHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpol cremneHu. | padudeckas MHTEpIIpeTaIids CUCTEMBI YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Penrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENMHBIX HEPABEHCTB C OJHOM IepeMEHHOHN. PelleHne CcUCTEM JIMHEHHBIX
HEpaBEHCTB C OJHOM mepemeHHOW. KBaapatHeie HepaBeHCTBa. ['paduueckas WHTEpIpeTaIys
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

OyHKINNPYHKIHMH

KBagparnunas ¢yukmus, e€ rpadpuk u cBoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIb.

I'paduxu Gpynxmmii: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = [x| , ¥ BX CBOHCTBa.

Yucnossle nociea0BaTeIbHOCTUYHCI0BBIE OCIe10BATEILHOCTH H MPOrPeccuH

[TonsaTHe YKMCIOBON MOCIEAOBATENBHOCTH. 3a/laHUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIIon 1-TO YIeHa.

Apudmernueckass U reomerpuueckas — mporpeccur.  Dopmynsl  n-ro  4ieHa
apupMeTUIECKON U TEOMETPUUIECKON ITPOTPECCHl, CYMMBI TIEPBBIX 71 YJICHOB.

N3o00pakeHne 4I€HOB apu(METHUECKOM W TEOMETPHYECKOW MPOTpeccCHuil TOYKaMH Ha
KOOPAMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIOHEHIMATBHBIN poCT. CIOKHBIE MPOLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOT'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yabTaThl OCBOCHUSA MPOrpamMMbl ydyeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIICHUEM HHTEpeca K IPOLUIOMY M HAaCTOAIIEMY POCCHUMCKOM MAaTeMaTHUKH,
LEHHOCTHBIM OTHOLUEHHEM K JOCTMIKCHHSIM POCCHMCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTH4YeCKOU IIKOJIBI, K UCIIOJIb30BAaHUIO 3THUX I[OCTI/I)KCHI/Iﬁ B IPYIr'ux HayKax U MPUKJIAIHBbIX
chepax;

2) rpaJaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOsS3aHHOCTEH TpaKIaHWHA W peai3allud ero Ipas,
NpEJCTaBICHUEM O MaTEeMaTHYeCKMX OCHOBaX (YHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHUM, TIPOIEAYP TPaKAaHCKOTO oOmecTBa (HarmpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[CHI/IIO ITUYCCKUX Hp06HeM, CBA3aHHBIX C MPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAayKH, OCO3HAHUCM BA’)KHOCTU MOPAJIbHO-3THYCCKUX MMPUHIUIIOB B ACATCIILHOCTU y‘{éHOFO;

3) Tpya0oBOE BOCIIUTaAHHE:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTUYeCKOT0 0Opa30BaHUs Ha MPOTSIKEHUH BCel
YKU3HU JJIs YCHEIIHON Mpo¢eCcCHOHATbHON AESITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TpaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CHOC06HOCTBIO K OMOIHOHAJIBHOMY H J3CTCTUYCCKOMY BOCIIPUATHIO MATCMATHUYCCKUX
00BEKTOB, 3324, PEIICHHI, PACCYKICHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTaIMel B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJIOBEKa, MPHUPOABI U OOIIeCTBa, NOHWMAaHUEM
MaTeMaTUYeCcKOll HayKu Kak c(epbl 4YelOBEYECKOH NedTeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAaYUMOCTH ISl Pa3BUTHUS LMBUJIN3AIIUH, OBJIAJICHUEM SI3bIKOM MaTEeMaTHKU U MaTeMaTH4YEeCKOU
KyJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAQJCHUEM IPOCTEUINMMHU HAaBBIKAMHU
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) ¢usnueckoe BocnuTranue, (OpMHPOBaHHE  KYJIbTYPbl  3[10pPOBbS U
IMOLUMOHAIBLHOT0 0JIArONOJyqHsi:

FOTOBHOCTBIO NPHUMEHATH MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 370POBOTO 00pasa >KM3HU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OT/bIXa, peryisapHas Qu3ndeckas aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH,
IpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOT'O K€ MpaBa JIpyroro YeJIoBeKa,

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpI/IeHTaI_[I/Ieﬁ Ha MMPUMCHCHUEC MATCMATUYCCKUX 3HAHUN AJid pCHICHUA 3a1a4 B 06J'IaCTI/I
COXPaHHOCTH Opr)KaIOH_Ieﬁ CpCAbl, IUIAHUPOBAaHUSA TIOCTYIIKOB M OIICHKHW HX BO3MOXHBIX



HOCJIEICTBUM Ul OKpY’Karollel cpeibl, 0OCO3HAaHHUEM IJI00ANIBHOIO XapakTepa 3KOJOIMYECKUX
npoOJeM U MyTel uX perieHus;

8) aganTanusa K H3MEHAIMMCS YCJIOBHSAM COIHAJIBHON ¥ NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSAX HEOIPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 IPAKTUYECKYIO IEATEIBHOCTh, B TOM YHUCJIE YMEHHUE YUUTBCSA y APYTHX
Jrofied, mpuoOpeTaTb B COBMECTHOM IEATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHLUH W3
OIbITa IPYTHX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNUN HOBBIX 3HaHHH, B TOM 4HciIe (HOPMYIUPOBATh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaxX U SBJICHUSX, B TOM YUCIIE PaHEe HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHCE;

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh NPHUHUMAEMbBIE DPELICHUS H
neicTBus, pOpMyIUpOBaThH M OLIEHUBATh PUCKU U TIOCIEACTBHSL, (POPMUPOBATD OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

ba3oBble Jloruyeckue AecTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbBIE NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MEXIy MOHATUSIMH, (HOPMYIUPOBATH OMPENENICHUS MOHSITHUH,
yCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIMK, OCHOBAHHS JJIs1 00001IIeHUs
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A,

® BOCIPHHHUMATh, (OPMYIHPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpUIIATENIbHbIC, eAMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3U U MPOTUBOPEUns B (haKTax,
NaHHBIX, HAOJMIOACHUSIX W YTBEPXKIACHMSX, MpenaraTb KPUTEPUU [UJISl BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JleaTh BBIBOJBI C HMCIOJb30BAHHUEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUCHHI IO aHAJIOTHH;

e pa3duparh JOKa3aTENbCTBA MATEMATHUYECKHX yTBEPXKACHUN (TpsSAMbIE H  OT
MPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENIbHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTU4ecKux (HaKTOB, BBICTpAWBATh apryMEHTAlMI0, NPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

e BHIOMpaTh crmoco0 pemieHUs yY4eOHOW 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOIAIIMM ¢ YYETOM CaMOCTOSTENbHO BbIICTICHHBIX
KpUTEPHEB).

Ba3oBrble ucciaenoBareJLCKHe AelCTBHUA:

® CMOJNB30BaTh  BOMPOCHI  KAaK  MCCIEAOBATEIbCKUH  MHCTPYMEHT  MO3HAHUS,
dbopmyaupoBaTh BOIIPOCHI, buKcupyromue MIPOTUBOpEYHE, npo0emy,
CaMOCTOSITENIbHO yCTaHaBIMBaTh MCKOMOE M JaHHoe, (opMHpOBaTH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UINIO, MHCHHE,

® TMPOBOJUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIA SKCHEPHUMEHT,
HEOOJbIIOE HCCIE0OBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 00OBEKTOB MEXITY COOOH;



CaMoCTOsITeNIbHO  (hopMyaHpoBaTh OOOOIIEHHMS M BBIBOABI 1O  pe3yJbTaTaMm
IPOBEAEHHOTO HAOIIONCHMS, UCCIIEOBAHNS, OLIEHMBATH JOCTOBEPHOCTH MOTyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE NPOIIECCa, a TAKXKE BBIIBUTATD MPEIIOI0KECHUS
0 €T0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(pOpPMAIMU, AAHHBIX, HEOOXOAMMBIX
JUIS PEILCHUS 3aa4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpATh (hopMy MpeacTaBIeHUs HHOOPMAIHN U WIUTIOCTPUPOBATH PEIIaeMble 3a1a4u
cXeMaMH, JarpaMMamMu, HHOU TpaguKoil 1 UX KOMOMHAIUSIMH;

OLIEHUBAaTh HAJEKHOCTh MH(MOPMALMK 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHnKaTHBHBIC YHHBeEpPcaIbHbIe YUeOHbIe JeHCTBHUSA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSIMU U IENISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W
NUCbMEHHBIX TEKCTAaX, JAaBaTh MOSACHEHHS TI0 XOIy pPeIleHHs 3a1aul, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

B XOJI¢ 00CYXICHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOJIEMBI,
pemaeMol  3aJayd, BbHICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TOHCK peIleHHs,
COIIOCTABJATh CBOM CYXACHUS C CYXICHHSAMU JpPYTUX YYAaCTHUKOB JHAJOra,
OoOHapyKUBaTh Pa3IMUMe U CXOACTBO MO3ULIMH, B KOPPEKTHOH (opme PopMyIHpOBATH
pa3HoTrIacusi, CBOM BO3PAKEHHUS;

NPEICTaBIATh PE3YAbTAThI PEIICHUs 3aJa4YH, SKCIICPUMEHTa, UCCIEIOBaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4E€TOM 3a7ad Mpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

NOHMMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAIbHON pabOTHI
IpY PEUICHUH YYeOHBIX MaTeMaTHUYECKUX 3a/1a4;

MPUHUMATH 11eJIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboTbl, pacmpenensiTh BHIAB pabOT, JOrOBapuBaThCS, OOCYXKIATh MpoLEcC H
pe3ynbTar paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNHOBBIX ¢opmax paboTel (0OCYXACHUS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBl U JIPYTHE), BBIIOIHATH CBOIO YacTh pabOTHl U KOOPIAUHHPOBATH
CBOU JICWCTBUS C IPYTMMH YJICHAMHU KOMaHJbI, OLICHUBATh KA4eCTBO CBOETO BKJIAJA B
00N TPOIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranmsanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIEHUs 3aJadd (WIM €ro 4YacTb),
BBIOMpATh C€roco0 pemeHuss ¢ y4€TOM HMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM
HOBOU MH(pOPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJICKT:



® BIAJCTh CIOCOOAMHU CaMOIMPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa PerICHUS
MaTeMaTH4YeCKOM 3aa49u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTDH IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX ONIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

L OILICHHUBATh COOTBCTCTBUC pGSyHBTaTa HCATCIIBHOCTHU HOCTaBHGHHOfI e u yCJ'IOBI/ISIM,
O6’b$ICHSITI: HpI/I‘II/IHLI JOCTHOKCHUA HIJIIM HCAOCTHKCHHA ILCJIH, HaAXOJUTh OH_II/I6Ky,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INNPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 kJiacce 0OydaloUIMiics MOJYyYUT CIEAYIOIIUE MpeAMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYUCICHUA

BeinonHATe, coderas yCTHble M NHCbMEHHbIE NPUEMBI, apu(METHUECKue ACHCTBUS C
pPalMOHAIBHBIMU YHCIIAMHU.

HaxonuTe 3HaueHMs 4YMCIOBBIX BBIPAKCHWH, MPUMEHATH PAa3HOOOpa3Hble CHOCOOBI U
OpUéMBl  BBIYUCIICHUS 3HAUYEHUM JPOOHBIX BBIPAKEHWH, COJEpKAIUX OOBIKHOBEHHBIE H
JeCATUYHbIE TPOOH.

[lepexoauth OT onHOW (POpMBI 3amMCH YUCeN K ApYroil (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JNECATHYHYIO IPOOB ).

CpaBHUBATE U YIOPAIOYNBATH PALIMOHAIBHBIC YHACIA.

OKpyryasTh Yncia.

BBINONHATS NPUKUAKY W OLICHKY pEe3yJbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAXCHHUN. BBINIOIHATE AEUCTBHS CO CTENIEHSMH C HATYPAJIbHBIMU [TOKA3aTEIISIMU.

[IpuMeHATh NpU3HAKK IETMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYpaIbHBIX YHACEN.

Pemate mnpakTHMKO-OPHMEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYMH,
IIPONOPLUOHATIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl pELICHUs 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMU PACCMaTPUBAEMBIX O0BEKTOB.

Auredpanyeckue BbIpasKeHHs

Hcnonp3oBate anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPaKEHHUM MTPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHysl LIEIO0r0 BBIPAKEHHSI B MHOTOWIEH IPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOYJIEHAa HAa MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
IPUMEHSATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcylecTBISITh pa3iaoKEHNE MHOIOWIEHOB Ha MHOXXMTEIU C IOMOIIBIO BBIHECEHHUS 3a
CKOOKM OOILIEro MHOKUTENS, TPYNIUPOBKHU ClAaraeMblX, MPUMEHEHHUs (OPMYJ COKpAIIEHHOTO
YMHOXCHHUS.

[IpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB I PELICHHMsS pa3IMyHbIX 33734 U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PCAIbHOM ITPAKTUKH.



Hcronp30BaTh CBOWCTBA CTETICHEH C HATYpaJIbHBIMH MMOKA3aTEIsIMHU ISl PeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEpaBEeHCTBA

Pewats yMHENHbIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHsS IpaBuia Iepexofa OT
UCXOJHOIO ypaBHEHUS K pPaBHOCWIBHOMY eMy. IIpoBepsTh, SBISIETCS JM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUN JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepsI Map YKcen, ABISIOIUXCS PEIIeHUEM JTUHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMHU.

CrpouTb B KOOpPAMHATHOM IJIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHHS C JABYMS
NepPEMEHHBIMH, TIOJIB3YACh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemaths cucteMbl ABYX JIMHEHWHBIX YpaBHEHUH C ABYMs INEPEMEHHBIMU, B TOM YHCIE
rpau4ecKy.

CocTaBnsATh W peuiaTh JMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUM IO
YCIIOBHIO 3a/1aud, WHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/1a4d IOJYYEHHBIN
pe3yiabTar.

DOyHKUUH

N300paxkaTh Ha KOOPAMHATHON TMPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBAJIbl, 3alMiChIBaTh YHCIOBBIE TIPOMEXYTKH Ha
areOpandeckoM sI3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku TMHEHHBIX QyHKIUNA. CTpouTh Tpaduk GYHKIHH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMIA HW3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMMU:
CKOpOCTb, BpEMsl, PacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOM3BOAUTENBHOCTh, BpEM,
00BEM paboTHI.

HaxoauTs 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Nonumath rpaduyeckuii crocod MpeaCcTaBICHUS M aHaIM3a WHPOpPMAlLlUHU, U3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPAPUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJiacce oOydaromiuiics MOMYyYUT CIEAYIOIIUE MpeAMETHBIC
pe3yJIbTaThI:

Yucia 1 BBIYUCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOYKECTBE ACHCTBUTEIBHBIX YMCEN IS
CPaBHEHHMS, OKPYIJIEHUS M BBIYMCIEHUH, M300pa)kaTh AEUCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPAUHATHOU MPSIMOIA.

[IpumeHsTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHSA, HAXOAMUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3Ys MIPU HEOOXOAUMOCTHU KAIBKYIATOP, BHITOIHATH IPE0Opa30BaHUs BRIPAKEHHH,
cozepKalMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amuicu OOJIBIIMX M MaJIbIX YUCEN C TMOMOIIBIO JECATHYHBIX Jpobeit u
creneHel yucna 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHsTh TMOHSATHE CTENEHH C IENbIM IOKa3aTelieM, BBIMOJIHATh MPeoOpa3oBaHuUs
BBIPKEHUM, COAEPIKALUX CTENEHU C LIEJIBIM ITOKa3aTEJIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAXCHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOUJICHAMH M aareOpandecKuMu IpOoOsMH.



PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUS BBIPAKEHUH U pelICHUS pa3IUyYHBIX 3a7ad U3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEATIbHOM IPAKTUKH.

YpaBHeHHUs M HEpaBEeHCTBA

Pemats nuHeliHbIe, KBaJIpATHBIE YPABHEHMS U pallMOHAJIbHBIE YPABHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI JIByX YPABHEHUU C IBYMsI [IEPEMEHHBIMH.

[IpoBOAUTH MpOCTEUIIINE UCCIIETOBAaHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B TOM YHUCJE C
NpUMEHEHHEM TrpapUuecKux IMpeAcTaBieHnil (ycTaHaBlIMBaTh, HMEET JIM YPaBHEHHE WU
CUCTEMa YpaBHEHU pEIIeHUsl, €ClIu UMEET, TO CKOJIBbKO, U IpoYee).

[lepexoauts OT cioBecHOW (GOPMYIMPOBKHM 3ajjaud K e anredpanueckol mojenu c
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypPaBHEHUMH, WHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1auyl TIOJyYEHHBIN pe3ysbTar.

[IpuMeHATh CBOMCTBA UMCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHON W HX CHUCTeMbl, JaBaTh I'paUUECKyl0 HIUIIOCTPAIUIO
MHO>KECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUNHA

[lonumate ¥  HWCHONB30BaTh (DYHKIMOHAIBHBIE TOHATHA M S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HAUEHUs), OMpEACATh 3HaYeHHWE (YHKIHMM O 3HAYCHUIO apryMeHTa,
OTIpeNIeNIATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3IeMEHTapHBIX QYHKIUH BUIA:

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

K xoniy oOydyeHuss B 9 kJjacce 0oOydYarOIMICS TONYYUT CICAYIOIMHUE TPEIMETHBIC
pe3yabTaThI:

Yucia 1 BBIYUCICHUSA

CpaBHMBATh U yNOPSAA0YUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA.

Boimonsate apudmernueckue ASUCTBUS C pallMOHAIBHBIMUA YHCIAMH, COYETas YCTHBIC U
IUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIUNCIICHHS C UPPALMOHAIBHBIMH YUCIAMHU.

HaxoauTe 3HaueHMs CTENEHEN ¢ LENbIMU MOKA3aTeNsIMU U KOPHEH, BBIYUCIATh 3HAYCHUS
YHCJIOBBIX BBIPAKCHUH.

OKpyryATh ACHCTBUTEIBHBIE YKCIIA, BBINOIHATH INPUKUAKY PpE3yJIbTaTa BBIUMCICHUH,
OILICHKY YHCIJIOBBIX BBIPAKEHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHbIE W KBAaJApPAaTHBIE YPaBHEHHWs, YPABHEHUsS, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-PAMOHANIBHBIC YPaBHEHUSI.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHI C JBYMs IIEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JTUHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPAaBHEHUS UM CUCTEMBI JIBYX YPABHEHHM C IBYMs IEPEMEHHBIMU.

[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B TOM YHUCJE C
NpUMEHEHHEM TrpapUuecKux IMpeAcTaBleHnil (ycTaHaBlIMBaTb, HMEET JIM YpaBHEHHE WIU
CUCTEMa YpaBHEHU pEIIeHusl, €ClIu UMEET, TO CKOJIBbKO, U IpoYee).

Pemate sMHEHHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh peIICHHE
HEPABEHCTB HA YHMCJIOBOW MPSIMOM, 3alIUCHIBATh PEIIEHUE C [IOMOILBIO CUMBOJIOB.



Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YMCIOBOW MPSMO,
3aIMCBIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA PU PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKUUH

PacniozHaBaTh (yHKIIMHU U3y4EeHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PACIOIOKEHUE Ha
KOOPJIMHATHOM TJIOCKOCTH TpadukoB GyHKIMHA BUAa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3HauYeHHi1 K0>(PHIHECHTOB, ONMCHBATE CBOICTBA
G yHKIIHA.

Crpouth ¥ M300pakaTh CXEMATUUECKU TpapUKH KBAaJIPATUYHBIX (DYHKIUI, ONMUCHIBATH
CBOWCTBA KBaIPaTUYHBIX (DYHKIIHI 10 UX rpadukam.

Pacno3naBate  kBagpaTuuyHylo (QyHKIMIO 10  (opmyne, TPUBOAUTH  MPHUMEPHI
KBaJPaTUYHBIX (YHKIUH U3 peaTbHON KU3HU, PU3HKHU, TEOMETPHUH.

YucJi0BbIE MOCJIEJ0BATEIbHOCTH U POrPeCCHH

Pacnio3HaBaTh apu()METHUYECKYI0 U F€OMETPUYECKYI0 MPOrPECCUU MPU pa3HBIX CIOCO0ax
3aJlaHus.

BBINONHATE BBIYMCICHHUA C HUCHOJIb30BaHMEM (GOPMYN N-ro 4jieHa apudmerndeckol u
T€OMETPUUYECKOU ITPOTrPECCUl, CyMMBI IIEPBBIX N YWICHOB.

N3006pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMHU IOCIIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 33aa4d
U3 peaybHOM KU3HH (C HCIIOIB30BAaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOJIOTHA).



TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IlpakTnyeckue
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
| Yucna ¥ BeIYUCIIEHUS. PalinoHaibHbIe )5 | but6mmoreka [IOK
qycia https://m.edsoo.ru/7f415b90
bubnunorexa [IOK
2 A 2 1
JAreOpanyecKue BhIPAKCHHUS 7 https://m.edsoo.ru/7f415b90
3 VYpaBHe €paBeHCTBA 20 1 bubmorexa LIOK
BHCHUSA U H BCHCTB
P P https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
4 Koopunarst u rpaduki. Dynin 24 1 https://m.edsoo.ru/7f415b90
bubnunorexa [IOK
IT 2
> OBTOPCHHE 1 0000meHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




8 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeEM (undgposbie)
Ne i/ Konrpoabusie IIpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
but6mmoreka [IOK
1 Yucna u Beruncienus. KBaapatabie KOpHU 15 https-//m.edsoo.ru/7f41 7af8
5 Uucna u BeraucieHus. CTEIECHD ¢ IEIbIM 7 bubnunorexa [IOK
MOKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BRIpaKCHHUS. 5 1 bubnuoTexa [{OK
KBangparHbiii Tpéxuien https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BRIpaKCHHUS. 15 1 bubnuorexa [{OK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnmoreka [JOK
5 15 1
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuoTexa [{OK
ypaBHEHHHA https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 https-//m.edsoo.ru/7f41 7af8
8 Oyukiuu. OCHOBHbBIE TOHATHUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
? DyHKUHH. THCIIOBBIC pyHKLUHH ) https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 HosTopenie 1 obobuere 6 3 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 102 7 0
[MPOTPAMME




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnbie IIpakruueckue
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchbl
| Yucna u BerunciaeHus. JleicTBUTEIbHBIC 9 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 | bubnmoreka [JOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHHI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 hitps-//m.edsoo.ru/7f419d08
Bbubnmuoreka [IOK
) 1 1
> YHIIHH 6 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 q 15 1
HCIIOBBIC HOCICNIOBATENLHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 ) bu6mmoreka [IOK
3HaAHUH https://m.edsoo.ru/7f419d08
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0




INOYPOYHOE INIJTAHUPOBAHUE

7 KJIACC
N Kosaun4vecTBo 4acoB 1 JIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoxa Kontposabubie  IlpakTuueckue oGpa3soBaTelbHbIe
n/n Bcero M3ydeHus
padoThbI padoTsI pecypchl

Bsoanslii ypok. IloBropenue
1 OCHOBHBIX ITOHATHI U METOJO0B Kypca 1
5-6 kacca, 00001IeHNE 3HAHUN

2 Bxonnas koHTpoOJIbHAs paboTa 1 1
[onATne paroHaIBHOTO YHCTIa 1

4 Apudmernueckue 1eHCTBHS C |
palnMoHaIbHBIMU YHCIIAMHU

5 Apudmernaeckue A1eHUCTBUS C |
panroHaNEHBIMU YHCIAMHU

6 Apudmernueckue 1eHCTBHS C |
palnMoHaIbHBIMU YHCIIAMHU

. Apudmernueckue 1eHCTBHS C |
palnMoHaIbHBIMU YHCIIAMHU

2 Apudmernaeckue A1eHUCTBUS C |
pannoHaNBEHBIMU YHCIAMHU

9 CpaBHeHue, ynopsounBaHue |
palMoHaIBHBIX YHCET

10 CpaBHeHHE, yIIoOps10uNBaHAE !
palMoHaIBHBIX YHCET

1 CpaBHeHHE, yIIOpsA09YNBaHAE 1

panuOHaJIbHBIX YK CET




CreneHsb ¢ HATYpaJIbHBIM

bubnunorexa [IOK

12 noKazaresiem https://m.edsoo.ru/7f4211de
13 Crenens ¢ HaTypaJlbHBIM bubnmoreka [JOK
noKa3aTeyieM https://m.edsoo.ru/7f421382
14 CTteneHb C HATYpAJIbHBIM bubnuorexa [{OK
nokazaresiem https://m.edsoo.ru/7f42154¢
15 Crenens ¢ HaTypaJlbHBIM bubnmoreka [JOK
noKazaresiem https://m.edsoo.ru/7f4218be
16 CreneHb ¢ HaTYpaJIbHBIM
noKa3aTeyieM
17 Pemenne ocHOBHBIX 3a/1a4 Ha IpooOH,
MPOLIEHTHI U3 PealbHOM MPAKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOIEHTHI U3 PEATbHOMN MPAKTUKH
19 Pemienne ocCHOBHBIX 3a/1a4 Ha IpooOH,
MPOIEHTHI U3 PEATbHOMN MPAKTUKH
20 Pemenne ocHOBHBIX 3a/1a4 Ha IpooOH,
MPOLIEHTHI U3 PealbHOM MPaKTUKU
71 [Ipu3Haky nenumMoCTH, pa3aoKeHUs
HA MHOXKUTEJIA HATYPAIbHBIX YUCEIl
2 [Tpu3Haku AETUMOCTH, Pa3I0KEHUS
HA MHOXXUTENIA HATYPaJIbHBIX YUCEIl
” PeanbHubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOTOPIIMOHATHHOCTH
24 Peanpubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
25 PeanbHubie 3aBucumoctu. [Ipsmas u

oOpaTHast MPOMOPIHOHATBHOCTH




Peanbuble 3aBucumoctu. Ilpamas u

26 oOpaTHas MPOTOPIIMOHATHHOCTH
27 KontponsHas pabora o teme
"PanmoHanbpHbIe yncia'
28 BykBeHHBIE BBIpaKE€HUS bubnuorexa LIOK
https://m.edsoo.ru/7f41feec
29 Dopmyisl
30 Dopmyisl
31 [lepemennsie. JlomycTrumblie 3HaYCHUS
MEPEMEHHBIX
[IpeobpazoBanne OYKBEHHBIX
32 BEIpa)IE)CHHﬁ, paCKp}::THe CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MpUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
33 BEIpa)IE)CHHﬁ, paCKp}::THe CKOOOK | bubmmorexa LIOK
https://m.edsoo.ru/7f41£d70
MpHUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX
34 BBIPOKECHHH, pPACKPBITHE CKOOOK U
MpUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX
35 BBIPOKECHHM, pPACKPBITHE CKOOOK U
IpUBeIeHNE TOJOOHBIX ClIaraeMbIX
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
noKa3aTeyieM https://m.edsoo.ru/7f421382
37 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
noKa3aTeyieM https://m.edsoo.ru/7f42154¢
13 CBoMCTBA CTENEHH C HATYPAJTIbHBIM bubnuoTexa [{OK

IMoKa3arcjICM

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




bubnunorexa [IOK

39 Muorosertt https://m.edsoo.ru/7f42276¢

40 MHoTro4WIeHBI brbmorexa LIOK
https://m.edsoo.ru/7f422930

A1 CokeHue, BBIYUTaHUE, YMHOKEHUE but6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

47 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnunorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

43 CnoxeHue, BBIUYUTAHUE, YMHOKEHHE bubnunorexa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

m CroxeHue, BBIYUTaHUE, YMHOKEHUE but6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

45 DopMyIIbI COKpaALIEHHOTO bu6muoteka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a

46 DopMyIIbI COKpALIEHHOTO bu6muoteka [JOK
YMHOXXEHUS https://m.edsoo.ru/7f42464a

47 DopMyJibl COKPAILIEHHOTO bubnuorexa [{OK
YMHOXKCHHS https://m.edsoo.ru/7f424¢12

43 DopMyIIbl COKpALIEHHOTO bu6muoteka [JOK
YMHOXKEHUS https://m.edsoo.ru/7{4241d2

49 DopMyJIbl COKPAILIEHHOTO bubnuorexa [{OK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0

50 PaznokeHre MHOTO4JICHOB Ha but6mmoreka [IOK
MHOKHTEIH https://m.edsoo.ru/7f423312

51 PaznoxxeHne MHOTOYICHOB Ha bubnunorexa [IOK
MHOXKHUTEIIH https://m.edsoo.ru/7f4237fe

5 PaznokeHre MHOTO4YJICHOB Ha but6mmoreka [IOK

MHOXUTCIN

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




PasnoxxeHne MHOTOYWIEHOB Ha

53
MHO>KUTEIH
54 KontponsHas pabora o teme
"AnreOpanyeckue BhIpakeHus"
YpaBHeHue, npaBuia
55 npeoOpa3oBaHus ypaBHEHHSI,
PaBHOCUJILHOCTh YPAaBHEHUI
JIuHeitHoe ypaBHEHUE C OJJHOM
56 MEPEMEHHOM, pEIICHUE JTUHEUHBIX
ypaBHEHUH
JIuHeitHOE ypaBHEHUE C OJHOMU
57 nepeMeHHgfII) pelieHue HEHeﬁHHx bubmmorexa LIOK
o https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuneliHoe ypaBHEHHE C OAHOU
58 NIEPEMEHHOM, pellIeHne JIMHEWHBIX
ypaBHEHUH
59 Pemenue 3aga4 ¢ moMoIILIO but6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
60 Pemienune 3ama4d ¢ moMOIIbIO bubnunorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
61 Pemrenune 3ama4d ¢ moMOIIbIO bubnunorexa [IOK
ypaBHEHHUI https://m.edsoo.ru/7f4209a0
6 Pemenue 3aga4 ¢ moMoIILIO but6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
63 JIuneliHOE ypaBHEHHE C IBYMs bubmuoteka [JOK
NepEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
64 JIuneliHOE ypaBHEHME C IBYMs bu6muoteka [JOK

NEPEMEHHBIMH U €ro rpaduk

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




CucremMa 1ByX JIMHEHHBIX ypaBHEHUI

bubnunorexa [IOK

65 C ABYMS IEPEMEHHBIMH https://m.edsoo.ru/7f42836¢
66 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsI IEpEMEHHBIMHU
67 Cucrema IByX JUHEUHBIX YpaBHEHUH
C IByMsl IEPEMEHHBIMU
68 CucremMa 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU
69 Pemenue cucrem ypaBHEHU I bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
70 Pemenue cucrem ypaBHEHHI bubnuorexa LIOK
https://m.edsoo.ru/7f42865a
71 Pemenue cucrem ypaBHEHU I bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
72 Pemenue cucrem ypaBHEHU I
73 Pemenue cucrem ypaBHEHHI
74 KontponsHas pabora o teme bu6muoteka [JOK
"JIuneitHble ypaBHEHU" https://m.edsoo.ru/7f421044
75 Koopaunara Touku Ha ipsiMoi Bubnuorexa LOK
https://m.edsoo.ru/7f41de76
76 YucnoBbie TPOMEKYTKH bubnuorexa LIOK
https://m.edsoo.ru/7f41d{f2
77 Hucnossle IPOMEKYTKH
73 Paccrosinue M?}Kﬂ;y I[B}:MSI TOYKAMH
KOOpAMHATHOM MPAMOI
79 PaccTosiHne Mexy 1ByMst TOUKaMu

KOOPAUHATHOU MPSIMOi1




[IpsimoyronbHas cucreMa KOOpAUHAT

bubnunorexa [IOK

80 Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
21 [IpssMoyronbHas cucreMa KOOpAUHAT Bbubmuoteka [JOK
HA TUIOCKOCTH https://m.edsoo.ru/7f41e42a
2 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuorexa [{OK
dbopmynamu https://m.edsoo.ru/7f41e8a8
23 [Tpumeps! rpaduKoB, 3a1aHHBIX bu6muoteka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
24 [Ipumeps! rpadukoB, 3a1aHHBIX
dopmymnamu
25 Urenue rpadukoB pealbHBIX bubnuorexa [{OK
3aBHCUMOCTEM https://m.edsoo.ru/7f41ea24
26 Urenue rpa(bI/IVKOB peabHBIX
3aBUCHUMOCTEN
bubnunorexa [IOK
87 Honsrue Qynicuunn https://m.edsoo.ru/7f41ef06
88 I'padpux byaKIIIN
89 CgoiicTBa ¢pyHKIMH Bubmnorexa LIOK
https://m.edsoo.ru/7f41f078
. . Bbubnnorexa [HIOK
90 CBoficTaa pymiumi https://m.edsi.ru/ 7f41f1fe
. Bbubnnorexa [HIOK
o1 Jhmeiinas Gy https://m.edsci.ru/7f427282
. bubnmoreka [JOK
92 Juneiinas Gymiuma https://m.edS(I)_E).ru/ 71427412
93 [TocTpoenue rpaduka TUHEHHON bubnuorexa [{OK

byHKITUN

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




[Moctpoenue rpaduka JIMHEHHON

94 PRS- 1
95 I'padux pynkuum y =[x| 1
96 I'padux dyakmmm y =x| 1
KonTtponsHas pabora o teme
97 "Koopnunats! u rpadpuku. Oynkuun" | bubmuoteka [JOK
/ Beepoccuiickast mpoBepovYHast https://m.edsoo.ru/7f41£f50a
pabota
08 Hrorosas koHTpOJbHASA paboTa / | bu6muoteka [JOK
Bcepoccuiickas npoBepouHasi paboTa https://m.edsoo.ru/7f429¢c6¢
IToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 MGTOI[I())B Kypca 7 Kimacca, 00001ieHne 1 bubmorera [IOK
N ’ https://m.edsoo.ru/7f429132
3HaHUH
[ToBTOpEHUE OCHOBHBIX MOHATHIA U
101 MGTOI[I())B Kypca 7 Kimacca, 00001ieHue 1 bubmorexa LOK
N ’ https://m.edsoo.ru/7f42a0e0
3HaHUH
[ToBTOpEHUE OCHOBHBIX MOHATHIA U
102 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




8 KJIACC

KoanuyecTBO 4acos

DJIeKTPOHHBbIE HU(PPOBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabubsie IIpakruueckue S — obpa3oBaTejbHbIe
padoThbI padoTsI pecypchl
BBopansriit ypok. [loBTopenue
) OCHOBHBIX TIOHSITUIA U METOJIOB | bubmuorexa [{OK
Kypca 7 kiacca, 00o01ieHne https://m.edsoo.ru/7f436b88
3HaHUU
but6mmoreka [IOK
2 Bxozuas koHTpoIbHas padora ! 1 https://m.edsoo.ru/7f437858
3 KBanpatHblii KOpeHb U3 UKCIIa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
4 [TonsTHE 06 MppaMOHATIEHOM | bu6muoteka [JOK
quclie https://m.edsoo.ru/7f42eaaa
5 JlecsiTuuHble TPUOTUKEHUS |
UppaLMOHATILHBIX YHUCET
6 JlecsiTuuHBIC TPUOTUKCHUS !
UppaLMOHATIBHBIX YHUCET
7 JlelicTBUTENBHBIC YUCTIA 1
2 CpaBHeHME AEHCTBUTEIBHBIX 1
qucel
9 CpaBHeHHE IEUCTBUTENBHBIX 1
qucen
10 Apudmernueckuil KBaapaTHBII |
KOPEHb
11 VYpaBHeHue Buaa X* = a 1




CaoiicTBa apupMeTHIECKUX

bubnunorexa [IOK

12 KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
13 CoiicTBa apumeTnyeckux bubnmoreka [JOK
KBaJpaTHBIX KOPHEH https://m.edsoo.ru/742d862
[IpeobGpa3zoBanue YUCTOBBIX
14 BLII)paKI;HI/Iﬁ coepKaIlnX bubmorera [IOK
’ https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
[Ipeo6pa3zoBanue YUCITOBBIX
15 BLII)paKI;HI/Iﬁ cozepIKaIlnX bubmorera [IOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeoOpazoBaHKe YUCIOBBIX
16 BBI:I)paH(I:DHI/Iﬁ coAepKaIINX bubmorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeoOpazoBaHKe YUCIOBBIX
17 BBI:I)paH(I:DHI/Iﬁ coAepKaIINX bubmorexa HOK
’ https://m.edsoo.ru/7f42¢262
KBaJIpaTHBIC KOPHU
18 CreneHsb c LEeJIbIM IT0Ka3aTeIeM bubmorera [IOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YUCIa.
Pa3mepsr 00bEKTOB OKPYIKAIOIIETO
19 Mupa (0T ATEeMEHTaPHBIX YaCTHII bubnuoTexa [{OK
70 KOCMHUYECKHUX 00OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTD TTPOIIECCOB B
OKpY>KaroIleM MUpe
20 CBolicTBa CTENEHU C IIE€IBIM but6mmoreka [IOK
IoKa3aTelieM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [{OK

IIOKa3aTcjIcM

https://m.edsoo.ru/7f435648




CBoiicTBa CTENEHU C IIETBIM

bubnunorexa [IOK

22 MoKa3aTesemM https://m.edsoo.ru/7f435648
3 CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [{OK
MOKa3aTeaeM https://m.edsoo.ru/7f43599a
24 CBolicTBa CTENEHU C IIE€IBIM but6mmoreka [IOK
MoKa3aTesemM https://m.edsoo.ru/7f435ed6
25 KBanpaTsblil TpéxuneH
26 KBanpatsblil TpéxuneH
7 Paznoxenue kBapaTHOTO but6mmoreka [IOK
TpEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
73 Pasnosxenue kBagpaTHOro bu6muoteka [JOK
TpEXUIICHa HA MHOKUTEIN https://m.edsoo.ru/7{42fd38
2 | Respgarate vopum, Gronen, biGorera LIOK
KBapaTHbLii Tpexch” https://m.edsoo.ru/7f42ec80
bubnuoTexa [{OK
30 Adrebpairieckas ipod https://m.edsi.ru/7f4303 82
JlonycTuMble 3HaUEHUS
31 MEPEMEHHBIX, BXO/ISIINX B
anreOpanvecKue BHIPAKCHHS
JlonycTuMble 3HaUEHUS
32 MEPEMEHHBIX, BXO/ISIINX B
anredpanvecKue BhIPAKEHUS
13 OCHOBHOE CBOICTBO but6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
34 Coxkpamenue apooei bubnmorexa LOK

https://m.edsoo.ru/7f430a8a




bubnunorexa [IOK

35 Coxpamenne apobeii https://m.edsoo.ru/7t430144
36 Cox Sei bubmuorexa [{OK
Olpatliertie Apobent https://m.edsoo.ru/7f430f44
| oo
™ a . https://m.edsoo.ru/7f43128c
anreOpandecKux apooei
| oo
™ a . https://m.edsoo.ru/7f4315c0
anreOpandecKux apooei
. CJIO)K);C(HI/IG, BBIYHTAHHE, BuGmmorexa LIOK
YMHOZKCHHC 1 ACCHHC . https://m.edsoo.ru/7f4318c2
anreOpandecKux apooei
0 CJIO)K);C(HI/IG, BBIYHTAHHE, BuGmmorexa LIOK
YMHOZKCHHC 1 ACCHHC . https://m.edsoo.ru/7f431a20
anreOpandeckux Apooeit
51| conenmn oottt BnGmmorexa L1OK
ACPIA P https://m.edsoo.ru/7f43259c¢
apobu
o | e e
ACPXatl p https://m.edsoo.ru/7f432736
npobu
H .
“ CopeCOszsoBaI;He;HEamee:m: BuGmorexa LIOK
ACPATIIX QIIrebpaieckH https://m.edsoo.ru/7f432736
npobu
44 KonrponsHas pabora o Teme bubmuoteka [JOK
"Anrebpanyeckas 1poon" https://m.edsoo.ru/7f431d36
45 KBanpatHoe ypaBHEeHHE bubnuorexa [{OK




https://m.edsoo.ru/7f42eecla

46 HenonHoe kBanpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
47 HenonHoe kBapaTHOE ypaBHEHUE bubnuorexa LIOK
https://m.edsoo.ru/7f42eela
43 ®opMyita KOpHEH KBaPaTHOIO bu6muoteka [JOK
YpaBHEHHS https://m.edsoo.ru/742f158
49 dopmyiia KOpHEH KBAJIPATHOTO bubnuorexa [{OK
YpaBHEHHS https://m.edsoo.ru/7{4236
50 dopmyiia KOpHEH KBAJIPATHOTO bubnuorexa [{OK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
51 Teopema Buera Bubmmorexa LIOK
https://m.edsoo.ru/7f42fetf0
but6mmoreka [IOK
32 Teopema Biteta https://m.edsoo.ru/7f430076
53 Pemienue ypaBHeHU, CBOIAIINXCS but6mmoreka [IOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
54 Pemenue ypaBHeHUH, CBOIAIINXCS bubnunorexa [IOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
55 [Ipocreitmue npoOHO- bubnuoTexa [{OK
palMoHaIbHBIC YPABHEHUS https://m.edsoo.ru/7f4328c6
56 [Ipocreitmue qpoOHO- bubmuorexa [{OK
palMoHaIbHBIC YPABHEHUS https://m.edsoo.ru/7f432bb6e
57 Pelienne TeKCTOBBIX 3a7a4 € bubnunorexa [IOK
MIOMOIIBIO KBaJIPaTHBIX YpaBHEHHM https://m.edsoo.ru/7f42£75¢
58 Pernrenyie TEKCTOBBIX 3a7a4 C but6mmoreka [IOK

MOMOUIBIO KBaJIPaTHBIX YpaBHEHUN

https://m.edsoo.ru/7{42{8f6




59

KonrponsHast pabora o Teme
"KBanpatHbie ypaBHeHUA"

bubnunorexa [IOK
https://m.edsoo.ru/7f430112

60

JIuHeliHOe ypaBHEHUE C IBYMs
MIEPEMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PELICHNS] YPaBHEHUN B
LENBIX YUCIIaX

61

JIuHeltHoOe ypaBHEHUE C IByMS
MEPEMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PELICHNS] YPaBHEHUN B
LENBIX YUCIIaX

62

JIuHeltHoOe ypaBHEHUE C IByMS
MepeMEHHBIMHU, €T0 TpaduK,
IIPUMEPBI PELICHUS YPAaBHEHUN B
IEeJIbIX YUcCIax

63

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH C ABYMS TIEPEMEHHBIMHU

64

Pemenue cuctem 1ByX JTMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMHU

65

Pemrenne cucreM qByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

66

[Tpumepsl penieHust cucteM
HEJIMHENHBIX YPaBHEHUH C IBYMSI
MepeMEHHBIMU

67

[Tpumepsl penieHust cucteM
HEJIMHENHBIX YPaBHEHUH C IBYMSI
MepeMEHHBIMU

68

I'paduueckas MHTEpIIpETAIUS
YpaBHEHHS C ABYMS IEPEMEHHBIMU

bubnunorexa [IOK
https://m.edsoo.ru/7t43d6d6




U CUCTEM JIMHEHHBIX YPABHEHUH C
IBYMs IEPEMECHHBIMU

I'paduueckas MHTEpIIpETAIUS
YpaBHEHHS C ABYMS IEPEMEHHBIMU

bubnunorexa [IOK

69 U CHCTEM JIMHEHHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMSI IEPEMEHHBIMU
70 Pernrenyie TEKCTOBBIX 3a7a4 C
IIOMOLIBIO CUCTEM YPAaBHEHUU
71 Pernrenyie TEKCTOBBIX 3a7a4 C
MOMOUIBIO CUCTEM YpaBHEHUU
7 Pemenune TeKCTOBBIX 3a/1a4 C
IIOMOLIBIO CUCTEM YPAaBHEHUN
7 UwucioBble HEPABEHCTBA U UX
CBOICTBa
74 UwucioBble HEPABEHCTBA U UX
CBOICTBa
75 HepaBeHcTBO ¢ 0HOM NTEpeMEHHOM
76 JIuHeliHbIe HEpaBEHCTBA C OJJHOM but6mmoreka [IOK
MIEPEMEHHON U X peliecHre https://m.edsoo.ru/7f42c692
77 JIuHeliHbIe HEpaBEHCTBA C OJJHOM but6mmoreka [IOK
MIEPEMEHHON U X peliecHre https://m.edsoo.ru/7f42¢840
73 JInHeliHbIE HEPABEHCTBA C OHOU
MEPEMEHHOM U UX PELICHUE
CucTeMbl TMHEUHBIX HEPABEHCTB C bubnuoTexa [{OK
79 . .
OJTHOM TIEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f42cb88
Cuctembl TMHEHHBIX HEPABEHCTB C bubnunorexa [IOK
80 . .
OJTHOY TIEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f42cd2¢
81 CucreMbl TMHENHBIX HEPABEHCTB C




OJIHOM NIEPEMEHHOM U UX PEILCHUE

N3o0pakenue pemeHus

82 JIMHEWHOI'O0 HEPaBEHCTBA U UX bubmmorexa LIOK
CHCTEM H HHCIIOBOH MPAMO https://m.edsoo.ru/7f42c9e4
©5 | sumenono nepamencren brmiorera LIOK
CHCTEM Ha YHCIOBOI TpAMOF https://m.edsoo.ru/7f42c9e4
KontponbHas padoTa mo TeMam
84 "HepasenctBa. CucteMbl
ypaBHEHUN"
bubnunorexa [IOK
85 Honsrue Qynicunn https://m.edsoo.ru/7f433¢c12
26 O6mactp onpeeseHus 1 but6mmoreka [IOK
MHOYECTBO 3HaUCHUH (PyHKIHH https://m.edsoo.ru/7f433d84
87 Crioco6bl 3amanust GyHKITAN
88 I'padux GpyHKIINN
29 CaoiicTBa (pyHKITUH, UX
oToOpakeHHne Ha rpaduke
90 UreHue u mocTpoeHue rpadukoB
byHKIMIA
91 [Tpumeps! rpadukoB GyHKINH,
OTpaXKAIIIUX peabHbIC MPOIECCHI
52| uotpumym nponopmonsme biGorera LIOK
3ABHCHMOCTH, X TpadHKI1 https://m.edsoo.ru/7f434bbc
93 I'unepbona
94 l'unep6omna bubnmoreka [JOK




https://m.edsoo.ru/7f4343¢e2

but6mmoreka [IOK

r =x2 1
93 pauic pysKimi y = X https://m.edsoo.ru/7f434572
D —2 — 3 -V —
96 |x|}"HKz$E3eczo,ey eH)I(e’HZIe o 1 bubnuorexa LIOK
- P . p . https://m.edsoo.ru/7f434d38
YPaBHCHHUI U CUCTEM YPaBHCHHM
[ToBTOpEHNE OCHOBHBIX OHATHI U
o rgzgz[o: sz:oaB 7 1/1/8 KJ1aCCOB, 1 Butmorexa LIOK
III HHV HAHIH https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepodHast
paborta
HToroBast KOHTpOJbHAs paboTa /
98 Bcepoccniicka OBEpOYHa 1 bubmorexa [OK
POCCHHCKA POBEPOTHa https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX IOHATUI U
99 METOJI0OB KypCOB 7 U 8 KJIaCCOB, 1
000011IeHEe 3HAHUHI
00 HOBTOpe}II(I/Ie OCHC;BH};;D;EOH;{THI?I u 1 BuGmiorexa [IOK
METOJIOB KypeoB fl 4eCos; https://m.edsoo.ru/7f43736¢
000011IeHEe 3HAHUHI
| e s o |
FIOB KYP . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
o | e s x|
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUNA
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckune
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcsl

BBognsiit ypok. [loBTopenue
OCHOBHBIX ITOHSITHI U MECTOAOB
KypcoB 7 U 8 KJIaccoB

Bxoanas konTpospHas padbora

PammmonannHEIC ynca,
UppalMOHANILHBIC YHCIIAa, KOHECUHBIC U
OCCKOHEYHBIC JECATUYHBIC TPOOH

MHOXECTBO JCHCTBUTEIBHBIX UHCE]I,
JIeiCTBUTEIIbHBIC YKCIIa KaK
OECKOHEUYHBIC AECSITUYHBIC IPOOH

B3aumMHO 0IHO3HAYHOE COOTBETCTBHE
MEXy MHOXKECTBOM JEHCTBUTEIIBHBIX
YHUCENl U MHOXKECTBOM TOYEK
KOOPAMHATHOU MPSMOK

CpaBHEHHE ICHCTBUTENBHBIX YHCEII,
apupMeTHIECKHUE IEHCTBHSI C
IEHCTBATEILHBIMU YHCIAMHI

[TpubnmxkEHHOE 3HAUCHNE BEJIUUNHBI,
TOYHOCTH MPUOIKEHUS

OxpyriieHne uncen

OkpyrieHue yucen

10

[Ipuknaka u oLleHKa pe3yabTaTOB
BBEIYMCIICHUN




[Ipuknaka u oLleHKa pe3yIbTaTOB

11 .
BBIYHCIICHUM
12 JInnelinoe ypaBHeHue. Pemenue Bbu6mmorex LHJOK
YpaBHEHHI, CBOJSIIINXCS K TMHEHHBIM https://m.edsoo.ru/7f43bf66
13 Jluneiinoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJSIINXCS K JIMHEHHBIM
KBagparnoe ypaBuenue. Pemenue
14 ypasgeﬁnﬁ CylfO,HﬂHII/IXCH K bubmorexa LOK
’ https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
o [rmoe e Fenens
’ https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
16 bukBagpaTHbie ypaBHEHHUS Bubnuorexa LOK
https://m.edsoo.ru/7f43¢3d0
17 bukBagpaTHbie ypaBHEHUS bubnuorexa LIOK
https://m.edsoo.ru/7f43¢3d0
IIpumepsl perieHs ypaBHEHUM
18 TpEeTbel U YETBEPTOU CTEIIECHEH
pa3ioKEeHNEM Ha MHOKUTEIH
IIpumepsl perieHys ypaBHEHUM
19 TpEeTbEl U YETBEPTOU CTEIIEHEH
pa3ioKEeHNEM Ha MHOKUTEIH
20 Pemenne npoOHO-paninoHaIbHBIX but6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43¢c9b6
)1 Pemenue 1poOHO-paiMOHATBHBIX bubmuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
2 Pemenue TekcToBbIX 3a/1a4

anredpanvaeckiuM METOI0M




Pemenue TEKCTOBBIX 3a/1a4

23
anreOpandecKuM METOJ0M
24 Pemenue TekcToBbIX 3a/1a4
anredpanvaeckiuM METOI0M
)5 KontponbHas padoTa mo teme
"YpaBHeHUs C OJTHOU epeMeHHON"
26 YpaBHEHUE € IBYMS IEPEMEHHBIMU U bubnmoreka [JOK
ero rpadux https://m.edsoo.ru/7f43d0b4
7 YpaBHEHUE C IBYMS IEPEMEHHBIMU U bubnmoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
)3 CucreMa IByX JTMHEUHBIX YPABHEHHI
C IByMS IEPEMEHHBIMH U €€ pelieHue
29 Cucrema 1ByX JUHENHBIX YpaBHEHUM
C ABYyMsI IEPEMEHHBIMU U €€ peIIeHre
Cucrema 1ByX JUHEIHBIX YpaBHEHUM
30 C ABYMsI IEPEMEHHBIMU U €€ peIIeHUE
31 CucreMa IByX JTMHEUHBIX YPABHEHHI
C IByMS IEPEMEHHBIMH U €€ pelieHue
Pemenue cucrem aB aBHCHUM,
32 OJIHO U3 KOTOPBIX n:;(e?})loe, a apyroe bubmmorexa LIOK
B https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEeHH
. Pewenue cucreM aByx )U/paBHeHym, BuGmiorexa [IOK
OAHO 3 KUOTop PIX JIMHCHHOC, & ZPYroe https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENEHU
Pemienue cucrem AByX ypaBHEHUM,
34 OJIHO M3 KOTOPBIX JINHEHHOE, a APYroe
— BTOpPOM CTEIIEHU
35 Pemienue cucrem AByX ypaBHEHHUM,




OJIHO U3 KOTOPBIX JINHENHOE, a APYroe
— BTOPOU CTENEHU

I'paduueckas MHTEpIIpETAIUS

36 CUCTEMBI YPaBHEHUM C ABYMsI
MIePEeMEHHBIMU
37 Pemrenue TeEKCTOBBIX 3a1a4
anreOpandecKuM criocooom
13 Pemrenue TEKCTOBBIX 3a1a4
anre0pandecKuM criocooom
39 KonTponbHas paboTa mo Teme
"Cucrtembl ypaBHeHHI"
40 UwucoBble HEPABEHCTBA U UX
CBOICTBa
A1 UucoBble HEPABEHCTBA U UX bu6muoteka [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
JInHeNHbIE HEPABEHCTBA C OJHOM bubnunorexa [IOK
42 .
MEPEeMEHHON 1 UX PeLICHHE https://m.edsoo.ru/7f43af08
JIuHeliHbIe HEpaBEHCTBA C OJJHOM but6mmoreka [IOK
43 .
MIePEMEHHON U X pelicHre https://m.edsoo.ru/7f43af08
JInHelHbIE HEPABEHCTBA C OJHOU bubmuoteka [JOK
44 .
MePEMEHHON U UX pelicHre https://m.edsoo.ru/7f43af08
45 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILCHUE
46 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOU MEPEMEHHOW U UX PEUICHUE
47 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOU MEPEMEHHON U X PEUICHUE
48 KBagparnbie HepaBeHCTBA U UX bubmuorexa [{OK




pelieHue https://m.edsoo.ru/7f43b098
49 KBanpaTHbie HepaBeHCTBA U X bubnuorexa [{OK
peleHue https://m.edsoo.ru/7f43b21e
50 KBanpaTHbie HepaBeHCTBA U X bubnuoTexa [{OK
perieHue https://m.edsoo.ru/7f43b5a2
51 KBanpatHbie HepaBeHCTBA U UX
peleHue
5 KBanpaTtHble HEpaBeHCTBA U UX
peleHue
['paduueckas naTEpnpeTaLysL
53 lep(i)BeHCTB u CI/ICTIe)MpHep:BeHCTB c bubnuorexa LIOK
https://m.edsoo.ru/7f43b098
IBYMSI TIEpEMEHHBIMH
I'paduueckas MHTEpIIpETAIUS
54 HEPaBEHCTB U CHCTEM HEPABEHCTB C
IBYMSI TIEpEMEHHBIMH
55 KonrponsHas pabora o Teme
"HepaBeHncrsa"
56 Ksagparnunas pynkius, e€ rpaduk u bubnuorexa [{OK
CBOICTBa https://m.edsoo.ru/7f4396c6
57 KBangparuunas ¢pyHkuus, e€ rpaguk u bubmuoteka [JOK
CBOICTBa https://m.edsoo.ru/7f439842
58 KBangparuunas ¢pyHkuus, e€ rpaguk u bu6muoteka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
59 [Tapa6omna, KOOpIMHATHI BEPIITUHBI bubnuorexa [{OK
napadoJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439¢eb4
60 [Tapabo:a, KOOpIUHATHI BEPIIUHBI bubmuoteka [JOK
mapadoJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
61 [Tapabo:a, KOOpIUHATHI BEPIIUHBI bu6muoteka [JOK




napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

https://m.edsoo.ru/7f43alac

6 [Tapa6omna, KOOpIMHATHI BEPIITUHBI bubnuorexa [{OK
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a31e
63 [Tapa6omna, KOOpIMHATHI BEPIITUHBI bubnuoTexa [{OK
mapadoJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
64 [Tapabo:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl
65 I'paduku pynakmuit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkomit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'padpuxu Qynkmuit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynakmuit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 I'paduku pynkomit: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
70 I'padpuxu Qynkmuit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
71 KontponbHas padoTa mo teme bubnuoTexa [{OK
"OyHKIIN" https://m.edsoo.ru/7f43ab84
7 [lonsTHe yncIoBOM but6mmoreka [IOK
IIOCJIEIOBATEIHLHOCTH https://m.edsoo.ru/7f43e6¢c6
e e
. https://m.edsoo.ru/7f43ebda
¢dbopmyIoii n-ro wieHa
74 Apudmernueckas 1 TeOMETpPUIECKas bubnuoTexa [{OK

IpOrpeccun

https://m.edsoo.ru/7f43ed7e




75

Apudmernueckas u reoMeTpudecKas
HpOTPECcCun

bubnunorexa [IOK
https://m.edsoo.ru/743{3b4

76

@opMyIIbI N-I0 YjIeHa
apu(pMEeTUYECKON U TEOMETPUUECKOM
IIPOrpECCUil, CyMMBI IIEPBBIX N
YJICHOB

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

77

®opmyJibl N-TO WieHa
apu(pMeTUYECKON U TEOMETPUUECKOM
IIPOrpECCUil, CyMMBI IIEPBBIX N
YJIEHOB

bubnunorexa [IOK
https://m.edsoo.ru/7f43ef2¢c

78

®opmyJibl N-TO YieHa
apupMETUIECKON U TEOMETPUIECKOMN
IIPOrpeCCUil, CyMMBI IIEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f4310c6

79

®opmyJibl N-TO YieHa
apupMETUIECKON U TEOMETPUIECKOMN
MPOTrPeCCuii, CyMMBI IEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

80

®opmyJibl N-TO WieHa
apupMETUIECKON U TEOMETPUIECKOMN
MPOTrpeCcCuii, CyMMBI IEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7{43{8a0

81

N3o0pakeHune 4iieHOB
apupMETUIECKON U TEOMETPUIECKOMN
MpOrpeccuil TOUKaMH Ha
KOOPJAMHATHOM MIIOCKOCTH

82

N300pakeHne 4jIeHOB
apupMETUIECKON U TEOMETPUIECKOMN
MpOTrpeccuil TOUKaMH Ha




KOOPAMHATHON IIOCKOCTH

&3

JIMHENHbBINA 1 YKCIIOHEHITHAILHBIN
poct

84

CroxHbI€ TPOLEHTHI

but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

85

CnoskHble MIPOLIEHTHI

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

86

KontponbHas padoTa mo teme
"YucnoBble HOCIEA0BATEILHOCTH'

but6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

87

[ToBTOpEeHME, 0600IIEHNE U
CHCTeMaTH3alus 3HaHui. 3anch,
CpaBHEHME, JCHUCTBUS C
JIECTBUTEIBHLEIMH YHCIAMH,
qucjioBas HpHMaH

88

[ToBTOpeHmE, 0600IIEHNE U
cuctemaTrusanus 3Hanuil. [IpoueHTsl,
OTHOIIEHUS, TTPOTIOPITUU

89

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTu3alus 3HaHH.
OxpyrieHue, MpuOIMKEHUE, OIICHKA

90

[ToBTOpeHme, 06001IeHNE 1
cucTeMaru3aIus 3HaHuM. Pemenue
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
crmocodom

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

91

[ToBTOpeHme, 06001IeHNE 1
cucTeMaru3aIus 3HaHuM. Pemenue
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0COO0M

bubnunorexa [IOK
https://m.edsoo.ru/7f443cd4




[ToBTOpeHme, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. Pemenune

but6mmoreka [IOK

92 TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpeHue, 06001IeHNE 1

93 cUCTEMAaTH3alus 3HAHUH. bubmuorexa [{OK
[IpeoOpazoBanme anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIpA)XEHUH, TOMTyCTUMBIC 3HAUCHUS
[ToBTOpeHue, 06001mIeHNE 1

94 cUCTEMAaTH3alus 3HAHUH. bubmuorexa [{OK
[TpeoOpa3oBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIpA)XEHUH, TOMTyCTUMBIC 3HAUCHUS
[ToBTOpeHue, 06001IEeHNE 1

95 cUCTEMAaTH3alus 3HAHUH. bubmuorexa [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444612
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHS
[ToBTOpeHME, 0600IIEHNE U

96 cUCTEMAaTH3alus 3HAHUH. bubmuorexa [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHS
[ToBTOpeHmEe, 0600IIEHNE U
cucreMarusanus 3HaHui. OyHKIUK: bubmuoteka [JOK

97 .
MOCTPOCHHE, CBOMCTBA NU3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpeHmEe, 0600IIEHNE U
cuctemaTtusanus 3Hanuil. OyHkuuu: but6mmoreka [IOK

98 .
MIOCTPOCHHE, CBOMCTBA U3yUCHHBIX https://m.edsoo.ru/7f444144
byHKIUH

99 [ToBTOpeHmEe, 0600IIEHNE U but6mmoreka [IOK




cucremartusauus 3HaHui. OyHkuuu:
MOCTPOEHHUE, CBOMCTBA U3YUEHHBIX

byHKIMA

https://m.edsoo.ru/7f44516a

[ToBTOpeHmEe, 06001IeHNE 1
cucremartusauus 3HaHui. OyHkuuu:

100
IIOCTPOEHHE, CBOMCTBA U3YYEHHBIX

byHKIMA

bubnunorexa [IOK
https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHmEe, 06001IeHNE 1
101 cUCTeMaTU3alus 3HaHH.
I'padmyeckoe pemienne ypaBHEeHUH 1

HUX CUCTEM

102 Hrorosast KOHTpOJIbHAs paboTa

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

102




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

7 KJIACC

Kon
NpoBepPsSIeMOro
pe3yJbTarTa

[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucna ¥ BEIYUCIIEHUA

1.1

BommonusTe, coyeras  yCTHbIE M INHCbMEHHbBIE  NPUEMBIL,
apudmeTnyeckue AeUCTBUS C PAllMOHAIBHBIMHU YUCIAMU

1.2

HaxomuTe ~ 3HaYeHWS  YUCIOBBIX  BBIPAKCHHH,  IPUMEHSTH
Pa3HOOOpa3HBIE CIIOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAUYCHUN JPOOHBIX
BBIpa)XEHUH, CONlEpKAIIUX OOBIKHOBEHHBIC U JIECTUYHBIE IPOOH

1.3

[lepexoguts OT oOmHOM (QOpMBI 3amucH 4YHced K JApYyrou
(mpeoOpa3oBbIBaTh  ACCATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JICCATHYHYIO, B YAaCTHOCTH, B OCCKOHEYHYIO
JECATUYHYIO IPOOb)

1.4

CpaBHI/IBaTL " ynopssaouuBaTh paliluOHAJIbHBIC YUCIIa

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKHUIKY U OLICHKY pPE3yJIbTaTa BBIYUCICHUMN, OLEHKY
3HAQYEHUM YHUCIIOBBIX BBIPDAKCHWM. DBBINIONHATE  IEUCTBUS €O
CTENEHSIMU C HATyPAJIbHBIMU II0OKA3aTEIISIMU

1.7

IIpuMeHATh NpU3HAKA JEIMMOCTH, pPa3lIOKCHUE HAa MHOMKUTEIU
HAaTypaJIbHBIX YHUCEIl

1.8

Pemarp  NpaKkTHKO-OpMEHTHUPOBAaHHBIE  3aJa4yd, CBA3aHHBIE C
OTHOILICHUEM BEJIMYMH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3yJNbTaThl pPEIIEHUS 3aJad ¢
y4€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX
00BEKTOB

Anrebpanyeckue BbIpaXeHUS

2.1

Hcnonb3oBate  anreOpanveckyrd TEPMUHOJOTHIO U CHUMBOJIHKY,
NPUMEHSTH €€ B Ipoliecce OCBOSHHs yueOHOTro Marepuasia

2.2

Haxomute 3HaueHuss OYyKBEHHBIX BBIPAKEHUN TMpPU  3alaHHBIX
3HAUYECHUSIX IEPEMEHHBIX

23

BoimonHsATe 1mpeoOpazoBaHUs IEJNOT0  BBIPAXKEHHS] B MHOTOWIEH
MIPUBEACHUEM OJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK

24

BBINIONMHATE YMHOKEHHE OJHOYIEHA HA MHOTOWIEH U MHOI'OYJICHA Ha
MHOTOWIEH, NPUMEHATh (OPMyJbl KBajapara CyMMbl M KBajparta
pa3HOCTH




OCYH.[GCTBHHTB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKHUTCIIU C TIOMOIIBIO

2.5 BBIHECEHHUSI 32 CKOOKHU 0OIEro MHOXUTES, TPYIIIUPOBKU CIIaraeMbIX,
pUMeHEeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS
r 6 [TpumensITh TIPeoOpa3OBaHUSI MHOTOUJICHOB JIJISl PEIICHUS PA3TMYHBIX
' 3a/1a4 U3 MaTeMaTHKU, CMEXHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKHU
57 Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU
’ IUI Tpeo0pa30BaHUsl BHIPAKEHU N
3 YpaBHEHHUS 1 HEpABEHCTBA
Pemate JsMHEVHBIE YpaBHEHHs C OJHOW IIEPEMEHHOW, NPUMEHSA
3.1 MpaBuja Mepexo/ia OT UCXOJAHOIO YPaBHEHUSI K PABHOCHIBHOMY €MY.
[IpoBepsTh, ABASETCS U YUCIO KOPHEM YpPaBHEHUS
39 [Ipumenstp rpaduueckrue METOAbl NPH  PEIICHUU JIMHEHHBIX
) YpaBHEHUM U MX CUCTEM
13 [ToxOupath mpUMepsI Tap YUCEN, SBISIONINXCSA PEUICHHEM JIMHEHHOTO
’ YpaBHEHUs C IBYMS IEPEMEHHBIMU
Ctpouts B KOOPIUHATHON TUIOCKOCTH TpadK THHEHHOTO ypaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; MOJIB3YACh TpadUKOM, MPUBOJIUTH MPUMEPHI
pelieHus: ypaBHEHUS
15 Pemate cuctemMbl ABYX JTUHEMHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMU,
) B TOM 4YHCIe TpaduuecKu
CocTtaBisiTh M peniaTh JUHEHHOE YpPAaBHEHHE WM CHUCTEMY JIMHEWHBIX
3.6 YpPaBHEHUH MO YCJIOBHIO 3a/1a4M, HUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M IOJYyYEHHBIN pe3yIbTaT
4 Koopaunats! u rpaduku. OyHKIIUN
N3o0pakaTh Ha KOOPAWHATHON NPSMON TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJMHATaM, Jy4dd, OTPE3KH, HHTEPBAJbl, 3alHCHIBaTh
YHCIIOBBIC TPOMEKYTKH Ha aNreOpanvdeckoM sI3bIKe
49 OTMeuaTh B KOOPAMHATHOW IUIOCKOCTM TOYKHM MO 3aJaHHBIM
) KOOpIHHATAM
43 Crpoutsb rpaduku IuHeHHbIX QyHKUUNA. CTpOUTh TpapuK QYHKIUHU Y
' = [x]
OnuceiBaTh € MOMOIIBI0 (DYHKIUN H3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIMUMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENEHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuth 3HaueHne GyHKIIUM 110 3HAUCHUIO €€ apryMeHTa
[Monumare rpaduueckuii crmoco® TpeACTaBICHWs MW aHAIW3a
4.6 uH(pOpMaNUK, W3BIEKAaTh W HWHTEPIPETUPOBATh HH(DOpPMAIMIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH




8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUS

1.1

Hcmons3oBats Ha4dYaJIbHbIC npCACTaBJICHUA 0 MHOXECTBE
,Z[ef/'ICTBHTeHLHBIX YUCCI OJid CpaBHCHHA, OKPYIJICHUA U BBIHHCHGHHﬁ,
n300paxkaTh JIEHCTBUTENbHBIE YHCJIa TOYKAaMHU Ha KOOPAUHATHOMN
NpAMOi

1.2

[IpuMeHsATH TMOHATHE  APUPMETUYECKOTO  KBAJAPAaTHOTO  KOPHS,
HaxXOJqUTb KBaApPAaTHBIC KOpPHH, MHCIIOJb3YySA IIpU HGO6XO,Z[I/IMOCTI/I
KaJIbKYJISTOP, BBINOJHATH MPE0Opa3oBaHMs BbIPAXKEHUH, COoepKaIuX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcnonb3oBaTth 3amucd  OONBIIMX M MaJbIX YHCEI C TOMOILBIO
JEeCATUYHBIX ApoOeil u creneHeit yncna 10

Anrebpanyeckue BbIpaXeHUS

2.1

[IpuMeHATh TIOHATHE CTENEHW C LENbIM IOKA3aTENIEM, BBIIOJHATH
MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINIUX CTENEHH C [EIBIM
IoKa3areyiemMm

2.2

BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHHUS  PallMOHAIBHBIX
BBIPQKEHH HA OCHOBE MpPaBUJ JACHCTBUM HAJ MHOTOWICHAMU U
anreOpandecKuMu ApoOsSIMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[TpumeHnsaTh MpeoOpa3oBaHUsl BBIPAKEHHUH I PEIICHUS pa3IUYHBIX
3aJ1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEANbHON IPAKTUKHU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U palMOHAJIbHbIE
YpaBHEHHUS, CBOJAIIMECS K HUM, CUCTEMbI JIByX YPaBHEHHUH C IBYyMS
MepEeMEHHBIMU

3.2

IIpoBoauTh mpoOCTEWIINE MCCIECIOBAHUA YPAaBHEHUH M CUCTEM
ypaBHEHHWH, B TOM YHCIE C TPUMEHEHHEM TIpapHuecKux
IpeCTaBICHUN (yCTaHABIMBAaTh, UMEET JM YpaBHEHHE WM CHUCTEMA
YPaBHEHHH PELICHHUs], €CIIU UIMEET, TO CKOJIBKO, U IIpoUee)

3.3

[lepexoguts OT crnoBecHOW  (opMynuUpoBKM 3amaun K e
anreOpanyeckoi MOJIENHM C MOMOILIBIO COCTABIICHHS YpaBHEHUS HIIU
CUCTEMBbl  ypAaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTy4CHHBIN pe3ynbTaT

3.4

[IpuMeHsATH CBOMCTBA YMCIOBBIX HEPABEHCTB /I CPABHEHUS, OLICHKU,
pelaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U X CHCTEMBI,
naBaTh  rpaUuecKyr0  WUTIOCTPALMI0O  MHOXECTBA  PEIICHUN
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB




OyHKIUU

4.1

[lonuMate ¥ HCHOIB30BaTh (YHKIMOHAIBHBIE MOHSATHS M S3BIK
(TepMUHBI, CHUMBOJIMYECKHE OOO3HAYCHHSI), OMPEACIATh 3HAUCHUE
(GyHKIMU 1O 3HAYCHHMIO apTyMEHTa, ONMpPENesATh CBOWCTBA (PYHKLUHU
o e€ rpaduky

4.2

CtpouTh rpaduKu dIEeMEHTapHBIX (PYHKIIUN BHIA:
y=k/x

kix
, Y =X,y = X% y = |[X|, onmuchIBaTh CBOWCTBA YHUCIOBON (YHKIMH 1O €€

rpaduky

9 KJIACC

Kon
NpoBEePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucina 1 BEIYUCIIEHUA

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAIBHBIE U HMppPAIMOHAIbHbBIE
qrcna

1.2

BoimonusaTe apudmeTrueckue NEeHCTBUS C pallMOHAIbHBIMU YHCIAMH,
coyeTasl YCTHbIE M MUCHbMEHHBIE MPUEMBI, BBITIOJIHATH BBIUUCICHUS C
UppalMOHATLHBIMH YUCIaMU

1.3

Haxonute 3HaueHus crteneHeld ¢ LEJIbIMU IOKAa3aTelsIMU U KOPHEW,
BBIYUCIIATH 3HAYCHUS YUCTIOBBIX BBIPAKEHUN

1.4

OKpyryITh 1€HCTBUTENBHBIE YHCIIA, BBIOIHATD NIPUKUIKY PE3yJIbTaTa
BBIYHMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAXKEHUN

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemate  nuHENHBIE W KBAApAaTHBIE YPaBHEHHWs, YpaBHECHUS,
CBOJISIIIMECS K HUM, TpOCTeine IpoOHO-paliioHaIbHbIe YPaBHEHUS

2.2

Pemate cuctemsbl ABYX JIMHEHHBIX YPaBHEHUH C ABYMs MEPEMEHHBIMU
U CUCTEMBI IBYX YpPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISICTCS
JINHEUHBIM

23

Pemate TekcTOBBIE 3amaun aNreOpandecKHM CIIOCOOOM C TOMOIIBIO
COCTaBJICHHS YpPaBHCHHS WJIM CUCTEMBI JIBYX YPaBHCHHH C JIBYMS
TIEPEeMEHHBIMU

24

IIpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM UHClI€ C HOPUMEHEHHEM TIpadUuecKux




IIpEICTaBICHUN (HallpuMep, yCTaHABIUBATh, UMEET JIU YPaBHEHUE WU
crcTeMa YpaBHEHUI pelieHusl, €Clii UMEET, TO CKOJIBKO)

2.5

Pemate  nuHEHHBIE  HEPAaBEHCTBA, KBAJApPATHBIE  HEPABCHCTBA,
n300paXkaTh pEIICHHE HEPABEHCTB HA YUCIIOBOW MPSMOM, 3aHCHIBAThH
pelieHne ¢ IOMOIIBI0 CUMBOJIOB

2.6

Pemrate cucTeMBl JTMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHUE
CUCTCMbI HCPABCHCTB Ha qUCII0OBOU HpHMOﬁ, 3alMCbIBATh PCHICHUC C
IIOMOIIIBKO CUMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPHU PEUICHUH Pa3IMYHBIX 3a]a4

OyHKIUU

3.1

PacriosnaBate  (QyHKIMM ~ W3y4eHHBIX  BHAOB.  lloka3wiBaTh
CXEMAaTHUYECKH PacHoI0KeHNe Ha KOOPANHATHON TNIOCKOCTH TPauKoB
bynaknuit Buna: y=kx, y=kx-+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTHU OT
3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (DYHKIIUI

3.2

[Toka3piBaTh CXEMaTUYECKH PACHOJIOKEHHE HAa  KOOPAWHATHOU
MJIOCKOCTH TpaukoB (GyHKIMK BuAa y = VX, y = |X| ¥ ONHUCHIBaTh
cBoiicTBa (pyHKITHI

3.3

Ctpoutb u H300paxaTh CXeMaTH4YECKH TIpaduKd KBaJpaTUUYHBIX
(GyHKUIMA, OMHCHIBATH CBOWCTBA KBAAPATHUYHBIX (YHKIHH 10 HX
rpadukam

3.4

Pacnio3HaBath KBaapaTWuHyr0 (YHKIHIO 1O ¢opmyne, MNPUBOIAUTH
NpUMEpHl KBAJpaTHYHBIX (DYHKIUH W3 peasbHOW >KU3HH, (PU3MKH,
r€OMETPUHU

Apudmerndeckas ¥ reOMeTpuIecKas Iporpeccuu

4.1

Pacrio3naBath apu(METHICCKYIO U TEOMETPHUSCKYIO TIPOTPECCUU TPH
Pa3HBIX croco0ax 3agaHus

4.2

BBINONHATE BBIYMCICHUS C HUCHOJb30BaHUWEM (GOPMYJI A-TO UJICHA
apu(pMETHYECKOW U T€OMETPUYECKON NMPOrpeccHii, CyMMBbI HEpPBbIX N
YJICHOB

43

I/Iso6pa>1<aTL YJICHBI MMOCJICAOBATCIBHOCTH TOYKAMHU Ha KOOpI[PIH&THOfI
IIJIOCKOCTH

44

Pemrate 3amaun, CBsS3aHHBIC C YUCIOBBIMH TOCJIEIOBATEIBHOCTSIMH, B
TOM 4YHCJIe 3a/la4d M3 PEANTbHOW JKM3HM (C WCIOJB30BaHUEM
KaJIBKYJIATOPA, MIUPPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUA
1 Yucna v BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE U JECSATUYHBIC, MEPEeXo]l OT OAHOH (OpPMBI 3amucu
1.1 npobeit xk apyroi. [loHsATHE palMOHAIBHOTO YHUCIA, 3alMUCh, CPaBHEHHE,
YIOPSAOYMBAHUE PAIMOHATIBHBIX YHCET
12 Apudmernueckue IeiCTBUS C pallMOHATBHBIMY YnciIaMu. Perenue 3amau u3
' peanbHON NPaKTUKU Ha YacTH, Ha APOOH
13 CreneHnb C HaTypalbHBIM IIOKa3aTelieM: OIpeleeHne, mpeodpa3oBaHue
’ BBIPQXCHHUI Ha OCHOBE OTpEIeNICHUs, 3aMUCh OOIBIINX YUCEI
L4 [IponeHTsl, 3amuch MPOLEHTOB B BHUJE APOOM U APOOH B BUJE MPOLEHTOB.
' Tpu ocHOBHBIE 3314 HA MPOLIEHTHI, PEIICHUE 33/1a4 U3 PEaTbHOU MPaKTUKU
L5 [IpumeHeHnne TpPU3HAKOB  JIE€IMMOCTH, pa3jIOKEHUE Ha  MHOXKUTENIU
' HATYpaIbHBIX YUCEIT
16 PeanbHble  3aBuCcMMOCTM, B TOM 4Mcie T@psMas M oOpaTHas
’ HPOIOPIMOHATBHOCTH
2 Anrebpanueckue BhIpaXKeHUs
)1 [lepemeHnHbIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C NepemMeHHOU. [lomycTumeble
’ 3HAYEHHUS TIEPEMCHHBIX
29 [IpencraBieHne 3aBUCMMOCTH MEXIy BEIMYMHAMU B BHIE (DOPMYIIBL
’ Brruncnenus no ¢popmynam
)3 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPQKEHUH,  TOXIECTBEHHO  paBHbBIC
' BBIPKCHHUS
2.4 CBolicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM
)5 Onnounensl U MHOrousieHbl. Crenenb MHOrowieHa. CrokeHue, BEIUUTAHKE,
' YMHOKEHHE MHOTOUJIEHOB
6 @opMysIbl COKpaIEHHOIO YMHOKEHUS: KBapaT CYMMBbI M KBaJpaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3inokeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHust
31 YpaBHEHHE, KOpEHBb ypanHeHHﬁ, npaBuUiIa MpeoOpa3oBaHUsl ypaBHEHHUS,
PaBHOCWJIBHOCTb YPaBHEHUM
19 JluHeitHoe ypaBHEHME C OJIHOW NEPEMEHHOM, YMCJIO KOPHEW JIMHEHHOIO
’ YpaBHEHUs, PEIICHNE JIMHEUHBIX YPAaBHEHUU
13 CocTaBieHue ypaBHEHUW MO YCJIOBHIO 3aJayu. PelieHne TeKCTOBBIX 3a/1ad ¢
’ HIOMOIIIBIO YPaBHEHHIA
34 JluHeliHOE ypaBHEHUE C JIBYMS IEPEMEHHBIMH U €T0 rpaduk
3.5 Cucrtema JByX JMHEWHBIX YpaBHEHHH C JAByMsA IEepeMEHHbIMU. PerieHue




CHCTEM ypaBHEHHH CHOCOOOM IMOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3ajjay C MOMOILBIO CUCTEM ypaBHEHUN

4 Koopaunats! u rpaduku. OyHKIINH
4.1 Koopaunara Touku Ha mpsiMoi
49 Yucnossle IPOMEKYTKH. PaccTossHMEe MeKy ABYMs TOYKaMU KOOPIAMHATHON
' IPSIMOiA
43 [IpssmoyronpHas cuctema koopawHat, ocu Ox u (Oy. AGciucca U opaUHATA
’ TOYKHM Ha KOOPJMHATHOM TNIOCKOCTH
44 [Ipumeps! rpadukoB, 3aaHHBIX (opMmyidamMu. UTeHHE TpapUKOB pealbHBIX
’ 3aBHCHMOCTEH
4.5 [onsarue Gpynkuun. ['papuk ¢pynkuuu. CroricTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk pyHKIINN ¥ = [X|
47 I'paduueckoe perieHne JIUHEWHBIX YpPAaBHEHMH M CHCTEM JIMHEWHBIX
' ypaBHEHUH
8 KVIACC
Kon ITpoBepsiemMblii 3JIeMEHT COIePKAHUSA
1 UYucna v BBIYUCIECHUS
11 KBagpatuslii kopeHb u3 uuncna. lloHsTHe 00 WppalMOHAIBHOM YHCIIE.
' JlecATHUHBIE TPUOJIMKESHUS UPPALMOHATIBHBIX YHCET
CpoiicTBa apupMETHYECKUX KBaJIpaTHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBHIPAKEHUI U BBIYMCICHUSM. JeHCTBUTENbHbBIE
qucia
1.3 CreneHb C 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh Yucia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpatHbiii TpEXWIEH, pa3loKeHUE KBAIPATHOTO TPEXUWICHA HA MHOKUTEIIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
2.3 CrnoxxeHue, BEIYUTAHNUE, YMHOXKEHHUE, JCICHUE alTreOpandecKux apooei
2.4 ParonanbHble BEIpakeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHEeHMI, CBOIAIIUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Ipocreitmume npoOHO-pallMOHATILHBIC YPAaBHEHUS
I'paduueckas uHTEpHpeTanys YpaBHEHUH ¢ IBYMs MEPEMEHHBIMH M CHCTEM
34 JIMHEWHBIX YPaBHEHUH C ABYMs NEepeMeHHbIMU. [IpuMepsl pelieHus cucrem
HEJIMHEUHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 anreOpandeckuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA




3.7

HepaseHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHUITBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 OyHKIIUU
41 [Tonatue ¢ynkuun. OOIacTh oOMNpeAeNeHUs ¢ MHOXXECTBO 3HAUYCHUI
' ¢Gyukimn. CriocoObl 3a1anust QyHKIUI
4.2 I'paduk pyakmuun. Urenue cBoMcTB pyHKIMH 1O €€ Tpaduxy
4.3 [Tpumeps! rpadukoB GYHKLIUH, OTPAKAIONUINX PeaTbHbIE TPOLECCHI
44 OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M OOpaTHYIO MPOMNOPLHUOHAIbHbIE
' 3aBUCHMOCTH, UX TpaduKu
4.5 OyHKuU y =x?% y = x?
4.6 Oynkun y = Vx, y = |x|
4.7 ['paduaeckoe permenne ypaBHEHHN U CUCTEM YpaBHCHHIA
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUA
1 Yucna v BBIYUCIEHUS
11 ParponanbHble yMca, MppalMOHANbHBIE YHCNIA, KOHEYHbIE U OECKOHEUHbBIE
' JIECATUYHEIE IPOOH
MHOeCTBO JACHCTBUTEIHHBIX YHCEN, ICUCTBUTEIbHBIC YHCIIA KAK OECKOHEUHBIC
12 JecATUYHbIe ApoOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' JENCTBUTENIBHBIX YKMCEN U KOOPAUHATHOM NpsAMoil. CpaBHEHME J1EHCTBUTEIBHBIX
yucen
1.3 ApudmeTndeckue ASUCTBUS ¢ ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubnmxenus, oeHKd. PazMepsl 00BEKTOB OKPYXKAIOIIETO MUPA,
L4 JUINTETILHOCTh TPOILIECCOB B OKpyXkatomem wmupe. [IpubnmxénHoe 3HadeHHe
’ BEJIMUMHBI, TOYHOCTh MpuOImkenus. Oxkpyriaenue yucen. [lpukuaka u orneHka
Pe3yAbTaTOB BBIYUCICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUSI C OJTHOU MEPEMEHHOM
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHeHU, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOISIIMXCS K KBaAPATHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepbl pelieHuss ypaBHEHUM TpeThed U
’ YETBEPTOU CTETIEHEN Pa3IOKEHUEM HA MHOXKHUTENIN
2.5 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHHA
2.6 CucreMbl ypaBHEHHI
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 TpauK




2.8

Pewenue cucreM IByX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU

Pemenue cucteM ABYX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEHWHOE, a JIpyroe —

2.9 .
BTOPOU CTENEHU

2.10 ['padpraeckast mHTEpHpPETALNS CUCTEMBI YPAaBHEHUH C ABYMSI IEPEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 3a/1a4 aIreOpandecKuM crocooomM

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Peienne MMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU

2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.15 KBanpaTtHble HEpaBeHCTBA

516 ['padmyeckas uHTeprnpeTanyss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
' HepEMEHHBIMH
3 OyHKIMH

31 Ksanpartuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapaGona, KOOpIUHATHI
' BEPLIMHBI MapadoiIbl, OCh CHMMETPUH MapaldoIbl

3.2 I'padpuxu bynaxumit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 UX CBOWCTBA

34 I'padpuxu GyHKIMI , 1 UX CBOMCTBA
4 UucnoBble NOCIIEI0BATEILHOCTH

41 Onpenenenne U crocoObl 3aaHUs YUCIOBBIX TMOCIIEI0BATEIHLHOCTEH. 3agaHue
’ MOCIIE0BATENBHOCTH PEKYPPEHTHOM hopmyoit u popMyoil n-ro uieHa

47 Apudmerndeckast mporpeccusi. Dopmynsl  #-ro  wieHa apuUPMETHIESCKON
’ MIPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

43 I'eomerpuueckass mporpeccust. DopMmyibl #n-r0  WIEHa T'€OMETPUYECKON
' MPOTPECCUH, CYMMBbI TIEPBBIX 71 YWICHOB

44 N3o0paxeHne 4YiIeHOB apuUPMETHUECKOM M TIeOMETPUYECKOW mporpeccuit
’ TOYKAMHU Ha KOOPJMHATHOM TJIOCKOCTHU. JIMHEWHBIA U SKCITOHEHIIMATIBHBIA POCT

4.5 CrokHbI€ IPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJIBHOHN ITPOI'PAMMBI OCHOBHOT'O
OBILIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O
o0uero oopazoBanus Ha ocHose PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO,
omnepaluu HaJ MHOXECTBAMM;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, MUKI, MPUMEHITh UX NPH PEIICHUU
3aJla4; YMEHHE HCIOIb30BaTh rpaduueckoe mpecTaBIeHue MHOKECTB
JUISl OTIMCAHMS PEAIbHBIX MPOLECCOB U SBJICHUH, IPU PELICHUU 3a/1a4
U3 IpYTUX y4yeOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHSATUSMH: ONpEAeNiCHHe, akCuoMa, TeopeMa,
JI0OKA3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPHUBOJUTH MNPUMEPhl U KOHTPIPHUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS BHICKAa3bIBAHUN

YMeHue onepupoBaTh MOHIATHSAMU: HATypaJlbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIJIO, JEJIUMOCTh HATypaJbHBIX 4YHCEN, IPU3HAKU
JEIMMOCTH, 1IEJI0€ YHUCIIO, MOIYTh YHCIa, OOBIKHOBEHHAsl NPOOb U
necsiTuuHas qpoOb, CTaHJAPTHBINA BUJ YKCIIA, PallMOHAIBHOE YHUCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKUd KBaJIpaTHBIN KOPEHB;
YMEHUE BBINOJHATH JEUCTBUS C  YHCIAMH, CpPaBHMBAaTh W
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIAa HA KOOPAMHATHOU
NpsIMOM, OKpPYIJIATH 4YHUCJIA; YMEHHE JenaThb NPUKUIKY U OLEHKY
pe3ysbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKa3aTelIeM,
apu(pMeTHYECKUI KBaJpaTHbI KOpEHb, MHOTOYIEH, ajredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEHH
Oosbllle €AMHUIBI; YMEHHE BBINOJIHATH pPAacd€Tbl MO (opmysam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAKEHUHN C KOPHSIMH, Pa3lI0oKEHHE MHOIOYJIEHAa Ha MHOYKUTENIH, B
TOM 4YHCJIE€ C HCIOJb30BaHUEM (OPMYIT PAa3HOCTH KBaJpaToB H
KBaJipaTa CyMMBI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATHUSIMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE peliaTh JUHEHHbIE U KBAJpaTHbIC YpaBHEHUS,
IpOOHO-pallMOHANILHEIE YPAaBHEHHSI C OJHOW TMEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX YpPaBHEHUM, JTMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHANIbHbIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE NPU PELIEHUN 33]a4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKHUX 3aJa4; YMEHUE MCIOJb30BaTh KOOPAUHATHYIO




OpSAMYyI0 U KOOPAMHATHYIO IUIOCKOCTH JUI HM300paKeHUS pelIeHUN
YPaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYyHKLUSA, Tpaduk QyHKINH, HYIH
¢byHKIHY, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbIIEE M HAaUMEHbIIEE 3HAUCHHS
¢byHKIUY; yMeHHe OIIepUPOBATH TOHSITHSIMU: npsiMast
MPONOPIIMOHAILHOCTh, JTMHEWHAsT (YHKIUS, KBaJpaTHudHas (QyHKIIHS,
oOpaTHass TPOMOPIMOHAILHOCTh, Mapaboiyia, TUrepOosia; yMEHHE
CTpouTh rpaduku GYHKIIUHA, KCTIOIB30BaTh TPadUKH ISl ONIPEACIICHHS
CBOMCTB TPOIIECCOB M 3aBUCHMOCTEH, JJISl PEUICHHS 3a/1a4 U3 JAPYTHX
yu4eOHBIX TPEIMETOB M pPEaJbHON JKU3HH; YMEHHE BBIpaXKaTh
(bopmynaMu 3aBUCUMOCTH MEX]Ty BETMYUHAMHU

Ymenue OIIepupOBATH MOHSTUSIMHU: MOCJIE0BATEIbHOCTD,
apudmernyeckass M TeoMeTpuyeckass  IMPOTPecCUd;  yMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpU PElIeHWH 3aJad, B TOM 4YHCIE 3a1a4 U3 JAPYTUX
y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemath 3a7aud pa3HbIX TUIIOB (B TOM YHCII€ Ha MPOLIEHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, LEHy TOBApOB MU CTOMMOCTh
MOKYTIOK U yCITyT, HaJIOTH, 3a]]a4d U3 00JIaCTH YIpaBJIE€HUS JINYHBIMU U
CeMEWHBIMU  (UHAHCAMH), YMEHHE  COCTABJATH  BBIPAKEHUS,
YpaBHEHHs, HEPABEHCTBA UM CHCTEMbl [0 YCIIOBUIO  3aJauH,
HCCIIEIOBAaTh MOJYYCHHOE PEIICHUE U OICHUBATH IMPABIONOA0OOHOCTD
MOJIYYEHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh HMOHATHIAME: (GHUTypa, TOUYKA, OTPE30K, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIM TPEYrOJIbHUK,
Me/araHa, OUCCEKTpUca M BBICOTA TPEYroJbHMKA, YETHIPEXYTONbHHUK,
napajiesiorpaMM, pomMO, TNPSMOYTrOJbHHUK, KBaJpaT, Tpamelus;
OKPY)KHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHHe pemarh 3aJa4d, B TOM YHCJIE W3 MOBCETHEBHOU
KHU3HHU, Ha HAXOXKIACHUE TCOMETPUYECKHUX BEIHYMH C NMPUMECHEHUEM
M3y4YEHHBIX CBOMCTB GUTYp U (PaKTOB

10

YMeHue OomepupoBaTh IOHATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJLHUKOB; TMapaUICIbHOCTh W TEPHCHIUKYIISIPHOCTh TPSMBIX,
yrojl MEXIy NpSIMBIMH, TEPIEHAUKYISAP, HAKJIOHHAs, MPOSKIHS,
noaoOue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKHA ¥ TPSIMOH; YMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nogobue ¢uryp, napaielbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX B
OKpY>KaloIieM MHUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHUE, YIOJ
(BemMuMHA yrja, CUHYC U KOCHHYC yrja TPEeyrojibHUKa), IJIOMIAb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKpPY)KAIOIIEM




MHUpE, YMEHHE TMPUMEHATh (OPMYIBI MMEepUMETpa U  IUIOIIATU
MHOTOYTOJBHUKOB, JUTMHBI OKPY>KHOCTH W IUIOHIAAW Kpyra, o0bema
MPSAMOYTOJIBHOTO MapaJijieJenuneaa; YMEHHE TPUMEHSITh MNPU3HAKU
paBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHUS IS
BBIUMCIICHHS JUIMH, PACCTOSIHUM, IUTOAAEH

12

YMeHne wu300pakarb IUIOCKHE (QUTYpBI W HX KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C TIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB M OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIA
CHMBOJIBHOMY OITMCaHHIO

13

YMeHue  onepupoBarb  IMOHATHSAMHU:  IPSAMOYIOJIBHAs — CUCTEMA
KOOpJAMHAT, KOOPAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEACHNE BEKTOPA HA YHCIIO, CKATSIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJb30BaTh BEKTOPHI M KOOPAMHATHI AJI NPEICTABIICHUS
JAHHBIX W pELIeHUs 3aJad, B TOM 4YHUCIE U3 JPYTruX Y4eOHbIX
IIPEAMETOB U peajbHOM JKU3HU

14

YMeHHe OmepupoBaTh IMOHITHAMH: CTOJIOMKOBBIE U  KPYTOBBIC
qUarpaMMbl, —TaOnWIBl, cpeaHee — apudMeTHYecKoe, MeIuaHa,
HauOoJbIlIee W HAaWMEHbBIIIEE 3HAYCHHS, pa3Max YHUCIOBOTO HaOopa;
YMEHHE  W3BIIEKaTh, HMHTEPIPETHPOBATH W  MPeoOpa3OBHIBATH
uHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0iMIaXx M Ha JguarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XaPAKTEPHUCTUKHU PEaTbHBIX MPOIECCOB U
HBHGHHﬁ; YMCHUC pacro3HaBaThb NU3MCHYUBBIC BCIIMYNHBI B
OKpY’KaroIleM MUpe

15

YMeHue omnepupoBaTh TOHATHAMH: CIYYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (RIIEMEHTApPHBI HCXO)
CIIy4alfHOTO OIbITA, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HAXOAWTh BEPOATHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE pelaTh
3aJladyl METOJIOM OPTraHHM30BAHHOIO Tepebopa M C HCIOJb30BAHHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH pPeabHBIX
COOBITUN W SIBJICHU, NMOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHMM B OKpYXalolleM MHpPE M B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEN U €TO POJIbIO B MACCOBBIX SIBICHUSX

16

YMeHune BbIOMpaTh TOIXOMAIIMNA W3YYEHHBIM METON Ui PEIICHUS
3a7a4¥, MPUBOAUTH MPUMEPHl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U JKU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, OIHUCHIBATH OTJIEJbHBIE BBIIAIONIMECS  PE3YNIbTAThI,
MOJIydYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, MPUBOIUTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEUECTBEHHOM
Y BCEMUPHOU UCTOPUH




INNEPEYEHD 2JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUA
1 Uucna u BEIYUCIIEHUSA
1.1 Harypanbnbie u nensie ynucna. [IpusHaku Je1MMOCTH LETbIX YUCEN
12 OOBIKHOBEHHBIE W JIECATHYHBIE  JpoOM,  TPOLEHTH, OECKOHEYHBIC
’ HEPHOANIECKUE TPOOH
13 Panmonaneupie  uncia. Apudmerudyeckue oOmepanuud ¢ palroHaIbHBIMU
’ YHCIIaMU
14 JeiicTBuTenpHble uyucia. ApudMeTHUECKHEe Omepaluud C JACUCTBUTEIbHBIMHU
' YHCITaMHU
L5 [TpubmmxEnnbIe BBI‘H/ISJ'ICHI/ISI, IpaBWJia OKPYIJICHUS, TPUKUIKA M OLEHKa
pe3yabpTaTa BEIYUCICHUM
2 Anrebpandyeckue BhIpaKEHUs
2.1 BykBeHHBIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMN )
29 Crenenb ¢ uenbiM mokasareieM. CTeneHb C palUMOHAIBHBIM IOKa3aTelieM.
’ CoiicTBa CTENCHN
2.3 MHorouseHsl
2.4 Anrebpanyeckast 1poOb
)5 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHU. [HenictBus c
' apuMeTHIECKUMU KOPHSIMH HATypaITbHOU CTETICHH
3 YpaBHEHMS U HEpaBEHCTBA
31 Llenbie u apoOHO-palMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
’ ypaBHEHU
39 Lensle u apoOHO-panmoHanbHbie HepaBeHCTBA. CHUCTEMBI M COBOKYIMHOCTH
' HEPABCHCTB
3.3 Penrenue TeKCTOBEIX 3amau
4 Uucnoble OCIIEI0BATEILHOCTH
4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHUs MOCIIEA0BATEILHOCTEN
47 ApudmeTrndeckass U TeoMmeTrpudeckas mporpeccur. Dopmyna  CIOXKHBIX
’ IPOLIEHTOB
5 DyHKIUH
Oynknus, crnocoObl 3amaHus  ¢yHkumn. ['padux  dyakumm. OO6macTh
orpezieNieHus] 1 MHOKeCTBO 3HaueHui pynkunu. Hynu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOTIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHUHA. MaKCUMyMBbl H
MUHUMYMBl (yHKIMH. Haunbosbinee W HauMeHblllee 3HAUeHUE (YHKIMM Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha npsMoil ¥ TIIOCKOCTH
6.1 KoopaunaTthnas npsmas




6.2

I[eKapTOBLI KOOpAUWHATHI HA INIOCKOCTHU

7 ['eomeTrpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTa
7.2 TpeyronbHUK
7.3 MHOroyroasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKUX BEJTMYNH
7.6 BexTops! Ha TII0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHUKA
8.2 BepositHOoCTh
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmr




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA
* Marematuka. Anredpa: 7-i kimacc: 6a30Bblil ypoBeHb: yueOHUK; 15-¢ u3nanue,
nepepadbotanHoe MaxkapsrueB FO.H., Muniok H.I'., HemkoB K.W. u ap.; mox penakiueit
Tenskosckoro C.A. AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

* Matemaruka. Anredpa: 8-if kiacc: 6a30BbIi ypOBEHb: YUeOHUK; 16-€ u3nanue,
nepepaborannoe MaxkapserueB F0.H., Munarok H.I'., Hemikos K.W. u ap.; mox penakuueit
TemsikoBckoro C.A. AxkumonepHoe o6rmiecTBo «M3aatenbetBo «IIpocBemenuey

* Maremaruka. Anre0pa: 9-if kimacc: 0a30BbIi YPOBEHB: yUeOHUK; 15-¢ n3ganue,
nepepaborannoe MaxkapserueB F0.H., Munarok H.I'., Hemikos K.W. u ap.; mox penakuueit
Tenskosckoro C.A. AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

METOAUYECKHUE MATEPHAJIBI IJIAA YYUTEJIA

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



