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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISeTCS OJHHM U3 ONOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHA
obecrieunBaeT U3y4eHUE IPYTUX AUCHUILUINH, KaK €CTECTBEHHO-HAYYHOTO, TAK U T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl POJIOJHKEHUSI 00pa30BaHUs U B IMOBCETHEBHON JKHU3HU.
Pa3zButne y oOywarommxcsi Hay4dHBIX MPEICTABICHUH O TIPOUCXOXKIECHHUH U CYIIHOCTH
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
IPOLIECCOB B MNPHPOJEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU M B MPAKTUKE CHOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS M Ka4yeCTB
MBIIIICHUS, HEOOXOMUMBIX /ISl aJanTaldd B COBpeMEHHOM ImdpoBoM olmectse. M3ydenue
anreOpsl o0ecrieynBaeT pa3BUTHE yMEHHS HAOJI01aTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYalOUIMXCsl: OHHM HCHOJNB3YIOT JEIyKTUBHBIC |
WHJIyKTUBHBIC PACCYKICHUS, 0000IICHUE M KOHKPETH3alHUI0, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenue anreOpe npexanojaraeT 3HAYUTENBHBIH OOBEM CAMOCTOSATENLHON JESTEIBHOCTH
0o0yJaromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JeATEIbHOCTHOTO MIPUHIMIIA 00y4YeHUSI.

B cTpykType nporpaMMel y4eOHOTO Kypca «Asreopay Jijisi OCHOBHOTO 00IIIero 00pa3oBaHHMsI
OCHOBHOE MECTO 3aHUMAIOT COJCPKATEIHbHO-METOJAMYSCKUE JMHUHN: «UucCia ¥ BBIYHUCICHUS,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIEPKATEIBbHO-METOAUYECKUX JINHUKA Pa3BUBACTCS HA NPOTSIKEHUU TPEX JIET U3YYEHHUs Kypca,
B3aUMOJICHCTBYS C IPYTMMHU €ro JHHUAMHU. B Xolie m3ydeHus yueOHOro Kypca oOydaromuMcs
MMPpUXOAUTCA JIOTUYCCKU PACCYKIAaTh, UCITI0JIb30BAaTh TeopeTHKO-MHOH(GCTBeHHLIﬁ SI3BIK. B cBsI3U
C 3TUM B TPOTrpaMMy Y4eOHOTro Kypca «AureOpa» BKIIOUEHBI HEKOTOPHIC OCHOBBI JIOTHKH,
MPEJICTAaBICHHBIE BO BCEX OCHOBHBIX paslieiax MaTeMaTHYeCKoro oOpa3oBaHHS U
CIOCOOCTBYIOIIUE OBJIAICHUIO 00YJAIOIIMMHCS OCHOB YHHUBEPCATHLHOTO MATEMAaTUYECKOTO S3bIKA.
CopnepkaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanne THHUH «YKcTa U BEIYUCICHUSD CITY>KUT OCHOBOM /TS TATbHEHUIIEro U3y4eHHs
MaTeMaTUKH, CIOCOOCTBYET pa3BUTUIO y  OOydYalOIIUXCS  JIOTUYECKOTO  MBIIICHUS,
q)OpMHpOBaHI/IIO YMCHHA I10JIB30BATHCA aJITOPUTMaMM, a TAK¥XKE HpI/IO6p€TeHI/IIO MMPAKTUICCKUX
HABBIKOB, HEOOXOJUMBIX i TOBCETHEBHOW XU3HU. Pa3BUTHE MOHATHUS O YKCIIE Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsS CBS3aHO C PAMOHAIBHBIMH M HUPPAIMOHAIHLHBIMH YHCIIAMH,
dbopMupoOBaHUEM MPEACTABICHUN O JCHCTBUTENHFHOM YHCIE. 3aBEpIICHHE OCBOSHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIo.

Conepkanue JABYX alNreOpanyeckux JMHUW — «AJreOpandyeckue BBIPAKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMATHYECKOTO
anmnapara, He0OXOJAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0Iero obpa3zoBaHMs y4eOHBI MaTepHuai
TPYNIUPYETCsT BOKPYT palMOHANbHBIX BbIpakKeHUH. AunreOpa JE€MOHCTPUPYET 3HAUYEHUE
MaTEMaTUKU KakK sI3bIKa JJI [MOCTPOCHMSI MAaTEMAaTUYECKUX MOJEINIEH, ONHUCAaHUs IPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOAST TakXke AajbHElllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMHM JCIYKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUECKOMY
TBOPYECTBY.



Conepxkanre  (QYHKIMOHAIBbHO-TpaUUEeCKOW  JIMHUM  HAllEJIeHO Ha  TOJy4YeHHe
00ydJaronMucs 3HaHUH 0 QYHKIHMAX KaK BaKHEHUIIEH MaTEMaTHIECKON MOJIEINN IS ONTMCAHUS U
WCCJICIOBAHMSI PA3HOOOPA3HBIX IMPOIECCOB M SIBICHUW B TpUpone M oOmiectBe. l3yueHue
MaTepuaia CHOCOOCTBYET pa3BUTHIO y OOYYAOIIMXCS YMEHHS HCIOIb30BaTh Pa3IMYHbBIC
BLIpa31/ITe.HBHBIe CpeI[CTBa SA3bIKa MAaTC€MAaTHUKH — CJIIOBCCHBIC, CHMMBOJIMYCCKUC, rpa(bnqecm/le,
BHOCHUT BKJIaJl B (HOPMHUPOBAHKE MPEJACTABICHUHN O POJIM MAaTEMATHKH B Pa3BUTUH ITUBUIU3AINH U
KYJIBTYPBL.

CornacHo yueOHOMY TuIaHy B 7—9 kilaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpPBIN
BKJIIOYAET CICAYIOUIME OCHOBHBIC pa3feibl colepkaHus: «Yucna W BBIYMCICHHAN,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenne yuebHOrO Kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).

COJEP)KXAHUE OBYYEHUA
7 KIIACC

Yucsia ¥ BLIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO0/1 OT OIHON (OPMBI 3aIIUCH APOOEH K Ipyroil.
[TonsiTe paLlMOHAIBHOTO YMUCIIA, 3allMCh, CPABHEHHE, YHNOPSJOUYMBAHUE PALMOHAIBHBIX UYHUCEIL
Apudmernueckue 1elCTBUS C pallMOHAIBHBIMY uKciiaMu. Penenue 3a1au u3 peanbHOM IPaKTUKU
Ha yacTu, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeleNieHHe, MpeoOpa3oBaHue BBIpAKEHUH Ha
OCHOBE OIIpe/IeNIeHUs], 3aUCh OonbIIuX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
JpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIE 33J]aud Ha MPOLEHTHI, PELIeHNE 3aau U3 peabHOU
MPAKTUKH.

[TpuMmeHeHre TpU3HAKOB IETMMOCTH, Pa3I0KEHNE Ha MHOKUTEN HATYpaIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Auredpanyeckne BbIPaKeHUS

IlepeMeHHbIE, YMCIOBOE 3HAYEHHME BBIPAXKECHMS C MEPEMEHHOW. J[omycTUMBbIE 3HAYECHMS
nepeMeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEXTy BETMUUHAMU B BUi€ GopMyJibl. Beruncnenus
no gopmynam. IIpeoGpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAECTBEHHO PABHBIE BBIPAXKECHMS,
npaBuiia MpeoOpa3oBaHusi CyMM M IPOU3BEIECHUH, MpaBWila PACKPBITHUSA CKOOOK U MPUBEICHUS
MOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHowienbl U MHOTOWIeHbl. CTeneHb MHOrouwieHa. CiloxeHue, BRIYUTaHUE, YMHOKEHUE

MHOTOWIEHOB. POpMyIbl COKPAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHus1 M HEpaBEHCTBA



VYpaBHEeHHE, KOpEHb ypaBHEHHS, MpaBuia MpeoOpa3oBaHMs YpPaBHEHHUS, PaBHOCHUIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHME C OJHON MEPEeMEHHOH, YHUCIO KOpPHEW JIMHEHHOIOo YpaBHEHUS,
peleHue JIMHEHHBIX ypaBHeHHI. CocTaBieHHME ypaBHEHUH IO YCIOBHUIO 3ajaud. PemnieHue
TEKCTOBBIX 33J1a4 C [IOMOUIbIO YPABHEHUM.

JluneitHoe ypaBHEHHME C JByMs MepeMeHHbIMU U ero rpaduk. Cucrema OBYX JIMHEHHBIX
YpaBHEHHMI € JBYMsl NEpeMEHHBbIMH. PemieHune cucreM ypaBHEHHH CIOCOOOM ITOACTAHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 3a7a4 € TOMOIIBK CUCTEM YPAaBHEHMIA.

DOyHKINHA

Koopaunara Touku Ha npsmoi. UucioBble NpOMEXyTKU. PaccrosHue Mexay IByMs
TOYKAMU KOOPJAMHATHOU MPSIMOIA.

[TpsimoyronbHast cuctema koopaunat, ocu OXx um Oy. AOcimucca W opauHaTa TOYKH Ha
KOOpJMHATHOM IulocKOoCTH. IIpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcHUMoOcTel. [Tonsatue pynkuuu. I'paduk ¢pynknuu. ColicTBa GpyHKIU. JInHEHHas
¢yuknus, e€ rpaduk. I'paduk pynkuuum y = [x|. ['paduueckoe perienre TMHEHHBIX YpaBHEHUN U
CHCTEM JINHEWUHBIX YPABHECHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUSA

KsanpaTtHeiii kopeHb u3 umcia. lloHsatne 00 wuppamuoHadbHOM uucie. JlecsaTudHbIe
npuOJIMKEHUsT UppaLMOHANbHBIX yncen. CBoiicTBa apupMeTHYecKrX KBaJApaTHBIX KOpHEH U uX
INPUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHUHW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
YyHCIIa.

Crernenb ¢ 11eNbIM IT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Auaredpanyeckue BbIPaKeHHUs

KBanpaTHslii TpéxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIEHA Ha MHOKHUTEIH.

Anrebpanueckast aApo0b. OcHOBHOe CBoOicTBO anreOpandeckoit apobu. Croxenue,
BbIUMTAaHUE, YMHOXEHHE, AelieHue aiaredpanyeckux apoOeil. PanmoHanbHble BBIpRXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (Gopmylia KOpHeH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHHl, cBomAmIMXCA K JIMHEWHbIM W KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEpIpeTalus YpaBHEHUH C JBYMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHHUH ¢ IByMs IEpEMEHHBIMU. [ [prMeps! pelieHns cucTeM HENMMHEWHBIX YPAaBHEHUH C IBYMS

NEPEMCHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CrIocoO0OM.



UucnoBble HepaBeHCTBA W UX CBoMcTBa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHMNIBHOCTh HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA C OJHOW miepeMeHHOU. CHCTEMBI
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[onsarue ¢pynkuuu. O6MacTh ONpeAeNeHUsT 1 MHOXKECTBO 3HaueHH QyHKuuu. CriocoOsl
3aiaHusl PyHKITUH.

I'padux ¢ynkumu. Urenue cBoiictB ¢ynkumu no e€ rpapuky. [Ipumepst rpaduxos
(GYHKIMHA, OTPasKAIOIIUX peaTbHbIE MPOLIECCHI.

@OyHKIMHK, ONMUCHIBAIONIME MPSAMYIO M OOpaTHYIO MPONOPLUOHAIBHBIE 3aBHCUMOCTH, UX
rpadukn. OyHKIWH Y = X2, Y = X3, Y = VX, y=|X|. ['paduueckoe pemenne ypaBHeH il # CHCTEM
YpaBHEHUU.

9 KJIACC

Yucsia ¥ BbIYUCICHUSA

PanionanbHbIe 4KciIa, UPPALMOHANBHBIC YHCIIA, KOHEYHbIC U OCCKOHEUHBIC JCCATHYHBIC
npoOu. MHOXECTBO [ICHCTBUTEIBHBIX YHCEN, JCHCTBUTENBHBIE YHCIA KaK OECKOHEYHBIE
JecATHYHbBIC IpoOH. B3aMHO 0/IHO3HAYHOE COOTBETCTBHE MEXK/y MHOYKECTBOM JICHCTBUTEIBHBIX

YHCeN U KOOPJIMHATHOU MPSIMOM.

CpaBHeHI/Ie JNCUCTBUTEIBHBIX YHUCCII, apI/I(I)MCTI/I‘ICCKI/Ie JCUCTBUS C JACUCTBUTEIBLHBIMU
HYHUCJIaMHU.

Pa3mepbl 00bEKTOB OKPYXkKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnmxE€HHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHHe 4YHCenl.
IIpuknaka v OLEHKa pe3ybTaTOB BEIYMCICHUMN.

YpaBHeHUs1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. Penienne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. Penienre ypaBHeHNH, CBOAAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM TPEThEl M YETBEPTOM CTENEHEH Pa3JIOKEHHUEM Ha

MHOXUTCIIH.

Pemenne IlpOGHO-paL[I/IOHaHLHLIX ypaBHeHHﬁ. Pemienne TekCcTOBBIX 3a1a4 anre6pa1/1qec1<I/IM
METOJ0M.

VYpaBHeHHe ¢ JByMsl mepeMeHHbIMU U ero rpaduk. Pemenue cucrem ABYX JTHHEHHBIX
YpaBHEHUN C JBYyMs IE€pEMEHHBIMU. PeleHne cucreM JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHHOe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas HHTEpHpeTalys CUCTEMbl YPaBHEHHUN ¢
JIBYMSI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.



Peuienne nMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PemieHue cucrteM JMHENHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaapaTHbie HepaBeHCTBA. ['paduueckas MHTEpIIpETaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKUUHA

KBanparnunast ¢ynkmus, e€ rpaduk um cBoiicTBa. [lapabona, KOOpaWHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dynkmit: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |x| , u ux cBoiicTsa.
Yuci0BbIEe MOCT€10BATEILHOCTH U IIPOrPECCUu

[TonsiTe YMCIOBOM MOCIIENOBATEIBLHOCTH. 3aJaHue MOCIEI0BATEILHOCTU PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudmernueckas ¥ reomeTpuyeckas nporpeccuu. @opmyiibl N-ro yjaeHa apupMeTH4ecKon
¥ T€OMETPUYECKOH MPOrpeccHii, CyMMbl IEPBBIX N YICHOB.

N300pakeHre 4I€HOB apU(PMETUUYECKOH U TeoMEeTpUYecKoil mporpeccuil TOUYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Ppe3yJbTaTbl OCBOEHUS MporpaMMbl Y4eOHOro Kypca «AmnreOpa»
XapaKTepU3YOTCS:

1) naTpuoTHYeCKOe BOCIINTAHUE:

MMPOABJICHUEM HHTECPECA K IMPOoOIJIOMY W HACTOALICMY pOCCI/H\/JICKOI\/’I MaTC€MaTHKU,
OCHHOCTHBIM OTHOIICHUEM K JOCTHUXXCHUAM pOCCHﬁCKHX MAaT€éMaTHuKOB H pOCCHﬁCKOﬁ
MaTeMaTHIeCKOM HIKOJIbI, K UCITOJIB30BAaHHIO DTUX }IOCTH)KCHHI;'I B IPYyrux HayKax U IMPUKIaIHbIX

chepax;
2) rpa;KIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEW TpakJaHWHA W peau3allid ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHUM, TIPOIEAYP TPakJTaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUMN
HayKH, OCO3HAaHUEM BaXHOCTH MOPATbHO-ITHUYECKUX IMPUHIIATIOB B IEATEILHOCTH YIEHOTO;

3) Tpy/i0BO€ BocIMTAHME:



YCTAaHOBKOM Ha AaKTUBHOE y4YacTHE€ B PEIICHMM NPAKTUYECKHUX 3a1ad MaTeMaTHYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTeMAaTUYECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCel
JKU3HU JJIs1 YCIIENTHON MPO(PECCHOHANBHON NEATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TPAaeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) ICTCTUICCKOEC BOCIIMTAHHUC:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTEMATUYECKUX
00BEKTOB, 3a/1a4, PELIEHUH, pacCyKICHUH, YMEHUIO BHI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA:

OpUEHTAIle B NEATEJIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJIS Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MaTeMAaTHUECKOM
KyJIbTYpOH Kak CpEICTBOM I[IO3HAHWUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABbIKAMU
HCCJIEI0BATEIbCKOM 1€ATEIbHOCTH;

6) pusuueckoe BocnuTaHue, popMHpPOBaHHE KYJIbTYPHI 310POBbSI 1 IMOLHOHAIHLHOTO
0J1aronosIy4us:

TOTOBHOCTBIO IPUMEHSITh MATEMaTUUYECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbsI, BEICHUS
3I0pOBOTO 00pasa >KM3HM (3A0POBOE MUTaHME, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsipHasi pusmyecKasi akTHBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM
CBOETO IpaBa Ha OIIKOKY M TAaKOTO e MpaBa Jpyroro 4elioBeKa,

7) 3KO0JIOrH4€eCKO€e BOCIIUTAHUE:

OpHUEHTaIMel Ha NMpUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM Ui pelleHus 3aaad B o0JacTu
COXPaHHOCTH OKpYXKArolleld cpepl, IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel cpesibl, 0CO3HAHHEM IJI00aJIbHOTO XapaKTepa 3KOJOTMYECKUX
po0JieM U IyTel UX peleHus;

8) aJanrtanusa K UISMCHAIOIUMCH YCJI0BUAM COIMAJIbHOMI 1 I[pPIpO}IHOﬁ Cpeanl:

TOTOBHOCTBIO K JIEHMCTBHAM B YCIIOBHUAX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO IEATEIBbHOCTh, B TOM YHCIIE YMEHUE YYUTHCA Y APYTIHX
Jrofiel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIBITA IPYTUX;

HE0OXOAMMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4HCIE (HOPMYIUPOBATH HJICH,
MOHSITHSI, THUIIOTE3bI 00 00BEKTAaX W SBIICHUSAX, B TOM YHUCIIC pPaHee HEU3BECTHHIX, OCO3HABATH
nedunuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TpeOyrOIIMi KOHTpMEp, KOPPEKTUPOBAaTh NMPUHUMAEMble pPEUICHHs] U JIeHCTBUS,
(bopMyIHpOBaThH U OLICHUBATH PUCKHU U MOCIIEICTBU, HOPMUPOBATH OIBIT.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISATh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOILEHUH MEXAY MOHATUAMH, (OPMYIMPOBATH ONPEIENCHHUsT MOHATHH, YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JIJIsl 000OIICHNUS U CPABHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OPMYyITHpOBaTh U TNPEOOPA3OBBIBATH CY)KICHHS: YTBEPAWUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISBIISITH MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOpEYHS B (paKkTax, TaHHBIX,
HaOJIIOACHUAX M YTBEPXKACHUAX, MpeagaraTb KPUTEPUU JUIsl BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEIYyKTHUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIO4YECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (IpsAMble M OT HPOTHBHOIO),
IIPOBOIUTH CAMOCTOSITEIILHO HECIIOKHBIE JJOKA3aTEIbCTBA MATEMAaTHIECKUX (PaKTOB, BEICTPAUBATH
apryMeHTaluIo, TPUBOJUTH MPUMEPbl W KOHTPIPHUMEPH, OOOCHOBBIBATH COOCTBEHHbBIE
pacCyXIcHHUS;

BBIOMpATh CNOCOO perieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapHAHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YIETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebCcKue eHCTBUA.

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUA, (HOPMYIHpPOBAThH
BOTIPOCHI, PUKCUPYIOITHE TPOTUBOPEUHE, IPOOJIEMY, CAMOCTOSITEIILHO YCTAHABITUBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJMTH TI0 CAMOCTOSTEIHFHO COCTABJICHHOMY TUIAHY HECIIOKHBIN IKCIIEPUMEHT, HEOOJBIIOoe
WCCIIEIOBAaHNE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTy COOO;

CaMOCTOSITENIbHO (QOpMyIUpOBaTh O00O0OIIEHUS W BBIBOABI MO pe3ydbTaTaM IPOBEAEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PAa3BUTUC IMPOLECCA, a TAKIKEC BBIABUI'aTb MNPCAINIOIOXKCHUA O €TI0
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISBIISATh HEJOCTATOYHOCTh M HW30BITOYHOCTh HMH(OpMAIUM, JTaHHBIX, HEOOXOJUMBIX IS
peLIeHNs 3a1a4H;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAITUIO PA3ITUUHBIX
BUJIOB U (hOpM Ipe/ICcTaBICHUS;



BBIOMpATH POpMY MpeCTaBICHHs HH(OPMAIMK U WILTIOCTPUPOBATh peIIaeMble 3aJa4l CXEMaMH,
JIuarpaMMamMu, HHOW rpaduKon U UX KOMOMHAIUSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMK 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTENIEM WU
c(OPMYITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCHPUHHUMATh M (POPMYIHPOBATH CYKACHHS B COOTBETCTBHH C YCIOBUSMHU M LIEJISIMHU OOIICHNS,
SACHO, TOYHO, 'PAMOTHO BBIpaKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, JaBaThb
HOSICHEHUS 10 XO/1y PELICHUS 3a/1a4ui, KOMMEHTHPOBATh HOIYYCHHBIH Pe3yJIbTaT;

B X0JIe 00CY>KA€HHs 331aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKAaeMOI TEMBbI, IPOOJIEMBI, peIacMoi
3a/1a4M, BBICKA3bIBaTh WJICH, HAIICJIICHHBIE HA MMOWUCK PEIICHUsS, COMOCTABIATh CBOU CY)KICHUS C
CYKACHUAMU APYIrux Yy4aCTHUKOB AuaJIora, 06Hapy)KI/IBaTB pasiinuue u CXoACTBO HO3I/II_[I/H>'I, B
KOpPpeKTHOH (opme hopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

NpEACTaBIATL PE3YyJIbTaThl PCIICHUA 3addadyd, OKCIICPpUMCHTA, HWCCICAOBAHHA, IIPOCKTA,
CaMOCTOSATENIFHO BEIOMPATh (hOpMAT BBICTYIICHUS € YUETOM 3aa4 IPE3EHTAUH 1 0COOCHHOCTEH
ayJIUTOPUH;

NOHUMATh ¥ HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAaH/IHOW U MHIUBHIyalbHOW PaOOTHI IPU PELICHUH
y‘-Ie6HI)IX MaTEMaTU4YCCKUX 3aJda4,

NPUHUMATh IeJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATh OPraHH3aLMI0 COBMECTHOH PadoTHI,
pacopenenartb BHAbI paboT, JOroBapuBaThCs, OOCYXKIAaTh IPOLECC U pPE3yiabTaT padoThI,
00001aTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBAaTh B TPYIIOBBIX (hopMax paboTs! (00CYKAEHUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI
U Jpyrue), BBIIOJHATH CBOIO YacTh pabOThl M KOOPIWHHPOBATH CBOM ACUCTBHS C JAPYTUMH
YJIC€HaMHU KOMaHJbl, OLICHHUBATh KAa4Y€CTBO CBOCTO BKJIaJa B O6IIII/II>1 IMPOAYKT IIO KPUTCPHUIM,
c(OpPMyTHPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBUSL.

PeryasiTuBHbIe YHUBepCcaJbHbIEe y4eOHbIe eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelleHus 3ajaud (WIM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIMXCS pPECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yUETOM HOBOM MH(pOpMAIIH.

CﬂMOKOHTpOJIb, IMOIUOHAJLHBLIA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJS TIpollecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOH 3aa49H;

IIPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB ITPH PELIEHUH 33Ja4H, BHOCUTb KOPPEKTHBBI
B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE Pe3yJbTaTa JesATeIbHOCTH OCTABIEHHOM 11eJIU U YCIOBHSIM, OOBSCHATh
OPUYMHBI  JOCTHKEHHMSI WJIM HEJOCTMD)KEHUS LeNH, HaXOAWTh OMIMOKY, JaBaTh OIICHKY
NPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonHmy obyuenuss B 7 kjacce OOy4aromMiics TOJYYUT CIEAYIOIIHE TNPEAMETHBIE
pE3yJIbTaThL:

Yucaa ¥ BHIYUCIEHUS

BoimonHATh, coueTas ycTHbIE M THCbMEHHBIE MPUEMBI, apU(PMETHUYECKUE IEHCTBHUSA C
panMOHAIbHBIMU YHCIIAMU.

HaxonuTe 3Hau€HUS YUCIOBBIX BBIPAKEHHH, MPUMEHSTH pPa3sHOOOpa3HBIE CIIOCOOBI H
npuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JIECSITUYHBIE IpOOH.

[lepexoauth OT OMHOW (POPMBI 3aITUCH YHCEN K APYroi (MpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BreinonHaTh MPUKUAKY U OLCHKY PE3yJIbTaTa BBI‘IPICJIGHI/Iﬁ, OLICHKY 3HAYCHUIN YMCIIOBBIX
BI)Ipa)KeHI/II\/JI. BrimonssaTs I[CﬁCTBPI?I CO CTCIICHAMM C HAaTypPaJIbHBIMU ITOKA3aTCIISAMU.

HpI/IMeHSITB IMPU3HAKKU ACTITUMOCTH, PA3JI0KCHUEC HA MHOXHTECIN HATYpPAJIbHBIX YHUCCIIL.

Pematn IMMPAKTUKO-OPUCHTHUPOBAHHBIC 3ala4i, CBA3dHHBIC C OTHOHMICHUCM BCJIMYHH,
MMPONMOPUHUOHATIBHOCTBIO BCJIMUWH, IPOUCHTAMU, HHTCPIIPETUPOBATE PC3YJILTAThI PCIICHUS 3aaa4
C y‘léTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpruBaACMBbIX 00BEKTOB.

AuredpanyecKkmne BbIPaKeHUs

Hcnons3o0BaTh anrerqueCKon TCPMHUHOJIOTUIO U CUMBOJIUKY, ITIPUMCHSATH e€ B mpomnecce
OCBOCHUA yqeGHoro Marepuraja.

Haxoaute 3HaueHus 6YKBCHHLIX BLIpa)KeHPIfI IIpU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

BreinoaHsaTh Hp606pa3OBaHI/I}I LECJIOT0 BBIPpAKCHUA B MHOTOYICH IMPUBCACHUCM HO,[[O6HBIX
cJIaracMbIX, paCKpbITUEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOIOYIEH M MHOIOYICHAa Ha MHOIOWIEH,
MPUMEHSTH (POPMYIIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBISITh pa3oK€HWE MHOTOYJICHOB HAa MHOMKUTEIH C IOMOIIBIO BBIHECEHMS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHUs (HOpMyJ COKpamEHHOro
YMHOXEHHUS.



[IpumensaTh npeoOpa3oBaHUs MHOTOWICHOB [JIsl pEIICHHUS pPAa3IU4yHBbIX 3aJad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKU.

Hcnonb30BaTh CBONWCTBA CTENEHEH ¢ HATypaJbHBIMU ITOKAa3aTeNIsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs M HEpaBEHCTBA

Pewats yiMHEVHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IIPUMEHss IPaBWIA IEpexoAa OT
UCXOJHOTO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. I[IpoBepsTh, sBIIA€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METObI IPU PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

HOI[6I/IpaTB IMPUMCPHLI ITap YUCCI, ABJIAIOINUXCA PCHICHUEM JIMHEHHOTO YpaBHCHUS C ABYM:
NEPCMCHHBIMHU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YypaBHEHHS C ABYMS
NEPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarh cuctemMbl ABYX JMHEHHBIX YPAaBHCHHH C JIBYMsSI NMEPEMCHHBIMH, B TOM YHCIC
rpagu4ecKy.

CocraBiATh M pemarh JIMHEHHOE YPaBHEHHE WM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBHIO 3a/1a4d, HHTEPHPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3a/a4d ITOJy4CHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxarb Ha KOOpAMHATHOM MNPAMON TOYKH, COOTBETCTBYIOLIME 3a/JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3allMCHIBATh YHUCJIOBBIE IPOMEXKYTKH Ha

anreOpanvdeckoM si3bIKe.

OTtmeuath B KOOPAWHATHOH IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOPIMHATaM, CTPOUTH
rpaduku tuHeHHbIX GyHKuui. CTpouts rpaduk GyHKIMM Y = [X|.

OnuceIBaTh ¢ IMOMOIIBIO (I)YHKI_[I/Iﬁ HU3BCCTHBIC 3aBUCUMOCTU MCKAY BEIIMYNHAMU: CKOPOCTh,
BpeEMs, paCCTOAHHUE, LICHA, KOJIMYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTL, BPEMA, 00BEM pa60TBI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuil crocod MpencTaBlIeHUs U aHaTu3a MH(OpMAIUH, W3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJiacce OOydYarOMIMIICS TMOTYYUT CIEAYIOIINE MPEAMETHBIC
pe3yJIbTaThI:



Yucya 1 BLIYUCICHUS

Hcnonb30BaTh HayaJlbHBIE IIPEICTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX 4YMCEN IS
CpPaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHH, M300pa)xkaTh AEHCTBUTEIbHbIC 4YMCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHSTH MOHATHE apH(PMETHIECKOT0 KBaAPATHOTO KOPHS, HAXOIUTh KBAIPaTHbIE KOPHH,
UCMONb3Yysl INPU HEOOXOIUMOCTH KaJbKYJATOP, BBIIOJHATH NPEoOpa3oBaHUs BBIPAKEHUH,

COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

I/ICHOHB3OBaTb 3aIlIuCHU GOHBH_H/IX U MaJIbIX YHUCCJI C INOMOIIBKO OCCATUYHBIX IIpOGCfI H
crenener uncna 10.

AuredpanyecKkue BbIpasKeHUs

HpI/IMGHflTB INOHATHC CTCIICHHU C ICJIBIM IIOKAa3aTCJIC€M, BBIIIOJHATH Hp606pa3OBaHI/I$I
BLIpa)KeHHﬁ, CoACpiKaluX CTCIICHHU C LICJIBIM ITOKAa3aTCIICM.

BBINOIHATE TOXIECTBEHHbBIC npeo6pa3013aHI/I;1 palnOHaJIbHBIX Bpra)I(CHI/Iﬁ Ha OCHOBC
IIpaBUI I[CﬁCTBHﬁ Haad MHOT'O4YICHAaMHU U aJ'IFe6paI/I‘leCKI/IMI/I ,Z[pO6$IMI/I.

PacknanpiBaTh KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXUTCIIN.

HpI/IMeHHTb Hp606paSOBaHI/IH Bpra)I(CHI/Iﬁ AJI PCIICHUA Pa3/IMYHbIX 3aaa4 U3 MaTCMAaTHKH,
CMCKHBIX IPEAMETOB, U3 peaHBHOﬁ IMPAKTHUKHU.

YPaBHeHHﬂ H HEPABCHCTBA

PemaTte nuHENHbIE, KBAJIpaTHBIE YPAaBHEHUs U PALIMOHAIBLHBIC YPABHEHM, CBOASILMECS K
HUM, CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMH.

IIpoBONTH MpOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEeHHEM IrpaduyecKux MpecTaBleHu (YCTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WU CUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

[Tepexoautb OT cioBecHOW (OPMYIMPOBKHM 3aJadud K €€ ajreOpandeckod MOAenu ¢
IIOMOIBIO  COCTaBJICHUs YpPAaBHEHUS WM CHCTEMBl ypaBHEHHMH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l TIOJyYEHHBIN pPe3ysbTar.

HpI/IMeHHTB CBOMCTBA YHCIOBBIX HCEPABCHCTB IJId CpaBHCHHS, OLICHKU, PCIIATH JINHEHBIE

HEpPaBEHCTBA C OJHOW TEPEMEHHONM M WX CHUCTEMBI, JaBaTh TPadUUECKYI0 HWJUTFOCTPAIHIO
MHOKECTBA PEILIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

IToHnMaTh ¥ UCOIB30BATh (pYHKL[I/IOHaJ'IBHBIC TIOHATHS U A3BIK (TCpMI/IHLI, CUMBOJIMYCCKHUEC
0603HaquI/I${), OMPCACIIAThL 3HAUCHUC (I)YHKI_II/II/I M0 3HAYCHUIO apryMCHTa, OIMMPCACIIATH CBOICTBa

dbyakmm Mo e€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMHA BUJA:



y = kiIX, y = X2, Y = X3,y = [x|, y = VX, ONHCBIBATH CBOICTBA YHCIOBOI (DYHKIMH 1O €8
rpaduxy.

K xonmy obOydenuss B 9 kJjacce OOydalOUIMiiCS TOJIYYUT CIEAYIOIIHE IPEIMETHbIC
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA
CpaBHUBaTh U YIOPAI0YNBATH PALlMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BrimoaaaTe apI/I(bMeTI/I‘-IeCKI/Ie HGI;'ICTBI/ISI C pallMOHAJIbHBIMU YUCJIaMH, COUCTass YCTHBIC U
INMUCHbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHUCJIICHUA C UPPAllMOHAJIbHBIMU YHUCJIaMU.

Haxoauts 3HaueHus CTENEHEH C LEIbIMU IIOKA3aTelsIMU U KOPHEW, BBIYUCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAKCHUM.

OprrJ'IHTL ﬂeﬁCTBI/ITCHBHBIG qucia, BBIIIOJIHATE IHPUKUIAKY PpE3yiibTaTa BLI‘H/ICJ'ICHI/II‘/'I,
OLICHKY YHUCJIOBBIX Bblpa)KeHHﬁ.

YPaBHeHHﬂ H HEPABCHCTBA

Pemiath JIMHEHHbIC U KBAIpaTHBIC YPABHEHUS, yPABHEHHSI, CBOISAIINECS K HUM, IPOCTEHILINE
IpOoOHO-palOHAIIbHBIE YPaBHEHUSI.

Pemate cucreMsl ByX JIMHEWHBIX YPaBHEHUN C JBYMs IEPEMEHHBIMH U CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIIACTCS JINHEUHBIM.

Pemrate TEKCTOBBIE 3agayuu anre6panqec1<I/IM crocooom ¢ INOMOIIBKO COCTABJICHUA
YpaBHCHU: UJIN CUCTEMEI IBYX ypaBHeHI/Iﬁ C ABYM:A NICPCMCHHBIMU.

[TpoBoAMTH MpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHMH, B TOM YHCIIE C
pUMEHEHHEM TpaduuecKrX IpeCTaBIeHUN (YCTaHABINBATh, UMEET JIM yPaBHEHUE UM CHUCTEMA
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate nuHeliHbIE HepaBeHCTBA, KBaJpaTHblE HEPABEHCTBA, M300paxaTh peLIeHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTte cucTeMbl THHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIINE KBAPATHOE
HEPaBEHCTBO, M300paKaTh PEIICHUE CHCTEMbl HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alMCHIBAThH
pEIIEeHNE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHBIX 3a/1a4.
DOyHKIUHA

Pacmioznasats (i)yHK]_H/H/I HU3YUYCHHBIX BUJ0B. Tloka3wsIiBaTh CXeMaTHYECKU PacCIoOJIOKCHNEC HA
KOOPIHHATHOM TIOCKOCTH rpadMKoB byHKIHI
piga: Yy = kx, y = kx + b,y =kix, y=ax2 + bx + ¢,y =x3, y =Vx, y = x|, B

3aBHCUMOCTH OT 3HA4eHUN KOA((UIIMEHTOB, OMHUCHIBATh CBOWCTBA () YHKIUH.



Crpouth W M300paKaTh CXEMaTHUYECKU TpauKW KBAaIpaTUYHBIX (YHKIUH, OIMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKITUHN 110 UX rpapuKam.

Pacrio3naBaTh KBagpaTnuHyto QYHKIHIO 10 (hOpMyIie, IPUBOJUTH IPUMEPHI KBaPATUIHBIX
(byHKUMI U3 peabHOW KU3HH, GU3UKU, TECOMETPUH.

YuciaoBble NIOCIEI0BATEILHOCTH | nmporpeccuu

PacrioznaBath apuMeTHUECKYI0 UM T€OMETPHUYECKYIO MPOTPECCHH TPU Pa3HBIX CIOC00ax
3a/laHusl.

BbINONHATE BBIYUCIEHUS C WCIHOJB30BAaHHMEM (POPMYN N-TO wWieHa apu(pMETHYECKOH M
F€OMETPUUYECKON MTPOTrPECCUil, CyMMBbI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0OBATCIBHOCTH TOYKAMH Ha KOOpHHHaTHOﬁ IIIIOCKOCTH.

Pemats 3a1aun, cBsi3aHHBIE C YHCTIOBBIMU MOCIEAOBATEIHHOCTIMU, B TOM YHCIIE 33]]a4U U3
pealibHO JKMU3HHU (C HCTIONIB30BAaHUEM KAJIbKYIISITOPA, HU(POBBIX TEXHOJIOTUN).



TEMATUYECKOE NTAHUPOBAHUE

7 KNACC
Ne HanmeHoBaHue pa3ienoB U TeMm KonnuectBo gacos DnexTpoHHbIe (ITUPPOBBIC)
/i MIPOrPaMMBbl Bcero | Kontponsasie | [Ipaktudeckue o0pazoBaTenbHBIE PECYPCHI
paboThI paboTHI
1 UYwucia v BEIYUCIICHHUS. 25 2 0 bubmuoreka [JOK
PanuvonansHbIe yncna https://m.edsoo.ru/7f415b90
2 Anrebpanueckue 27 2 0 bubnuoreka [IOK
BBIPAYKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHEHHS U HEPABCHCTBA 20 2 0 bubnmoreka [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. 24 2 1 bubmumoreka [IOK
OyHKIMH https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue u 0600IICHUE 6 1 0 bubnunorexa [LIOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 9 1
YACOB I10 ITPOT'PAMME
8 KNNIACC
No HawnmenoBanue pa3aenoB u TeM KonungectBo wacos DnexkTpoHHbIE (IUPPOBBIC)
n/m IIporpaMmMbl Bcero KOHTpOH])HLIe HpaKTH‘leCKI/Ie 06pa30BaTe.HI:HI)Ie PECYPChI
paboThI paboTHI
1 Uwuca v BEIYUCIICHHUS. 15 1 0 bubmuoreka [JOK
KBanpaTHble KOpHU https://m.edsoo.ru/7f417af8
2 Uwucna v BEIYUCIICHHUS. 7 1 0 bubmuoreka [JOK
CreneHs ¢ [EIBIM https://m.edsoo.ru/7f417af8
MOKa3aTesieM
3 Anrebpanueckue 5 1 0 bubnuoreka [IOK
BbIpakeHus. KBampaTHeiii https://m.edsoo.ru/7f417af8
TPEXUIEH
4 Anrebpanueckue 15 1 0 bubmmoreka [IOK
BBIpKEHUSI. https://m.edsoo.ru/7f417af8
Anrebpanyeckast 1poOb
S YpaBHEHHS U HEPABEHCTBA. 15 1 0 bubnnoreka [JOK
KBanparHbie ypaBHEeHUS https://m.edsoo0.ru/7f417af8
6 YpaBHEHHS U HEPABEHCTBA. 13 1 0 bubnnoreka [JOK
CucremMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHCHHS 1 HEPABCHCTBA. 12 1 0 bubmmoreka [JOK
HepaBencTBa https://m.edsoo.ru/7f417af8
8 @Oynkiun. OCHOBHBIC S 1 0 bubmmoreka [IOK
TTOHSITHS https://m.edsoo.ru/7f417af8
9 Oynkun. Yuciossie 9 1 0 bubmmoreka [IOK
byHKIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 0600IICHUE 6 1 0 bubnunorexa [IOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 10 0

I10 ITIPOTPAMME
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9 KNACC

No HaunmenoBanue pa3aenoB u Tem KoanuectBo wacoB DnexTpoHHbIE (TUPPOBHIC)
/o MIPOrpaMMBbl Bcero | Kontponbabie | [Ipaktudeckue 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboTHI
1 Yucia 1 BBIYKUCICHHUS. 9 1 0 bubnunorexa LIOK
JleficTBUTENIbHBIC YUCIIa https://m.edsoo.ru/7f419d08
2 YpaBHEHUS 1 HEPABCHCTBA. 14 1 0 bubnmoreka [JOK
YpaBHEHHS C OJTHOM https://m.edsoo.ru/7f419d08
MIEPEMEHHOMN
3 YpaBHEHUS 1 HEPABCHCTBA. 14 1 0 bubnmoreka [JOK
CucTeMbl ypaBHCHUN https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABCHCTBA. 16 1 0 bubnmoreka [JOK
HepaBenctpa https://m.edsoo.ru/7f419d08
5 OyHKINUN 16 1 0 bubnunorexa LIOK
https://m.edsoo.ru/7f419d08
6 Yucnobie 15 1 0 bubnuorexa [JOK
[MOCIEN0BATENLHOCTA https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IICHNE, 18 1 0 bubmmorexa [IOK
CUCTEMATU3ALMs 3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB | 102 7 0

I10 ITIPO'PAMME

NOYPOYHOE NNAHUPOBAHUE

7 KNACC
Ne KonuuectBo yacoB DnexTpoHHbIE U(POBLIE
/11 Tema ypoxka Bcero | Konrponwnusie | [IpakTuueckue o0Opa3oBaTenbHbIE PECYpPCHI
paboThI paboTHI
1 [ToHsiTHE panOHATBHOTO YHCIA 1 0 0
2 | Apudmernueckue ICHCTBHS C 1 0 0
palMOHAIEHBIMH YHCIIAMH
3 | Apudmernueckue IeHCTBHS C 1 0 0
palMOHAIEHBIMH YHCIIAMH
4 | Apudmernueckue IeHCTBUS C 1 0 0
palMOHAIEHBIMH YHCIIAMH
5 | Apudmernyeckue neiicTBUS ¢ 1 0 0
panMOHAILHBIMH YHCITAMH
6 | Apudmernyeckue necTBUS ¢ 1 0 0
panMOHANTLHBIMH YHCITAMH
7 CpaBHeHue, ynops1ouMBaHue 1 0 0
paIMOHATBHBIX YHCEIT
8 CpaBHeHue, ynops1ouMBaHue 1 0 0
paIMOHATBHBIX YHCEIT
9 CpaBHeHue, yrnopsJouMBaHue 1 0 0
palMOHABHBIX YHCEIT
10 | Crenenb ¢ HaTypabHBIM 1 0 0 bubnmnoreka [JOK
MOKa3aTesieM https://m.edsoo.ru/7f4211de
11 | Crenenb ¢ HATypaTbHBIM 1 0 0 bubmmoreka [JOK
MOKa3areaem https://m.edsoo.ru/7f421382
12 | Crenenb ¢ HaTypaIbHBIM 1 0 0 bubmmoreka [JOK
MOKa3areaem https://m.edsoo.ru/7f42154e
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13

CreneHb ¢ HATypaTbHBIM
MOKa3aTesieM

14

KoHnTposnbHas pabora 1o Teme
"CremneHp ¢ HaTypaJbHbIM
rmokaszareijieM"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Pemenne OCHOBHBIX 3aJ1a4 Ha
JpoOH, TIPOLICHTHI U3 PEATHbHOM
MIPAKTUKHU

16

Perienre OCHOBHBIX 3a/1a4 Ha
JpOoOH, TIPOLICHTHI U3 PEATbHOMN
PAKTHKH

17

Pemenne OCHOBHBIX 3aj1a4 Ha
JpoOH, TIPOLICHTHI U3 PEATHHOM
MIPAKTUKHU

18

PemieHrie OCHOBHBIX 33/1a4 Ha
IpoOu, IPOLIEHTHI U3 pealbHON
HPaKTUKH

19

IIpu3Haku A€IUMOCTH,
Pa3IoKEeHU HA MHOKUTEIU
HAaTypaJIbHBIX YNCET

20

[Ipr3Haku AENMMOCTH,
Pa3JIOKEHUST Ha MHOKUTEIIH
HaTypaJbHbIX YHCEI

21

PeanbHbIe 3aBUCHMOCTH.
[Tpsimast m oOpaTHas
PONOPIHOHATIBHOCTH

22

PeanpHbIE 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPIIMOHATIBHOCTH

23

PeanbHble 3aBUCHMOCTH.
[Tpsimast u oOpaTHas
IPONOPLUUOHAIBHOCTH

24

PeanpHbIE 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPIIMOHATIBHOCTH

25

KonTponbHas pabota mo Teme
"Pannounanpable ynucia'

26

BYKBCHHBIG BBIPpAXKCHUSA

bu6nmoreka [JOK
https://m.edsoo.ru/7f41feec

27

Dopmyisl

28

Dopmyisl

29

ITepemennsie. Jlomyctumbie
3HAYCHUS IEPEMEHHBIX

30

[IpeoOpazoBanne OyKBEHHBIX
BBIPAXEHHH, PACKPBITHE CKOOOK
Y TIpUBEJIEHUE TT0T00HBIX
CJIaraeMbIX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41fafa

31

[IpeoOpazoBanme OyKBEHHBIX
BBIPQXEHHH, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TIOT00HBIX
CJIaraeMbIX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41fd70
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32

[IpeoOpa3zoBanre OYKBEHHBIX
BBIPa)KEHUI, PACKPBITHE CKOOOK
Y IPUBECHUE TI0100HBIX
ClIaraeMbIX

33 | IIpeobpazoBanue OYKBEHHBIX
BBIPA)KEHUH, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX
cJlaraeMbIX
34 | CBoiicTBa CTEIEHU C bu6mmoreka [IOK
HATYpPaJIbHBIM ITOKA3aTeNIEM https://m.edso0.ru/7f421382
35 | CBoiicTBa CTENEHH C bu6mmoreka [IOK
HATYpPaJIbHBIM ITOKA3aTeIIeM https://m.edsoo0.ru/7f42154e
36 | KontpoabHast paboTa o Teme bubmuorexa [JOK
"CBOICTBa CTETICHU C https://m.edsoo.ru/7f4218be
HaTypaJbHbIM NIOKa3areyieMm"
37 | MHOrO4IEHBI bubmuoreka [JOK
https://m.edsoo.ru/7f42276e
38 | MHOrO4IEHBI bubaroreka [JOK
https://m.edsoo.ru/7f422930
39 | CnoxeHue, BEIYUTAHUE, bubmuorexa [JOK
YMHO)KEHUE MHOTOWICHOB https://m.edsoo0.ru/7f422af2
40 | Cnoxenue, BEIYMTAHUE, bu6mmoreka [IOK
YMHO)KEHHUE MHOTOWICHOB https://m.edsoo.ru/7f422cc8
41 | CnoxeHue, BEIYUTAHHE, bu6mmoreka [IOK
YMHO)KEHUE MHOTOWICHOB https://m.edsoo.ru/7f422fca
42 | CnoxeHnue, BEIYMTAHNUE, bu6mmoreka [IOK
YMHO)KEHHUE MHOTOWICHOB https://m.edso0.ru/7f423182
43 | dopmyIbl COKPAIIEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a
44 | ®opMyIbl COKPAIIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 | ®dopmyIibl COKpANIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo0.ru/7f424c12
46 | dopmyIbl COKpAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 | dopMmyIbl COKpAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edso0.ru/7f4251d0
48 | Pasno)keHue MHOTOYIEHOB Ha bubmuoreka [JOK
MHO>KUTEH https://m.edsoo.ru/7f423312
49 | PasnokeHue MHOTOYIEHOB Ha bubmuoreka [JOK
MHOKUTEH https://m.edsoo.ru/7f4237fe
50 | Pa3jokeHHEe MHOTOYIEHOB Ha bu6mmorexa [IOK
MHOKUTEH https://m.edsoo.ru/7f4239de
51 | Pa3joxeHHEe MHOTOWICHOB Ha
MHOXHUTEIIH
52 | KonTponbHas paboTa 1o teme
" Anrebpanyeckue BoIpakeHus"
53 | YpaBHeH#He, paBmiIa

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIILHOCTH YpaBHEHUH
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54

JIuHeitHoe ypaBHEHHUE C OJHOU
[IEPEMEHHOM, pelIeHue
JIMHEWHBIX YpaBHEHUM

55

JInHeitHOEe ypaBHEHUE C OJHOM
MIEPEMEHHOM, pelIeHue
JIMHEHHBIX YPABHEHUN

bubmuorexa [JOK
https://m.edsoo.ru/7f420482

56

JIuneitHoe ypaBHEHUE ¢ OJJHOU
IIEPEMEHHOM, pelIeHue
JIMHEWHBIX YpaBHEHUHN

57 | Pemrenue 3a1a4 ¢ IOMOIIBIO bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
58 | Pemrenue 3a1a4 ¢ IOMOIIBIO bubmuorexa [JOK
ypaBHEHU https://m.edsoo.ru/7f420806
99 | Pemrenue 3a1a4 ¢ IOMOIIBIO bubmuorexa [JOK
ypaBHEHHI https://m.edsoo.ru/7f4209a0
60 | KontpoabHast paboTa 1o TemMe bubnunoreka [HOK

"Permrenne 3a1a4 ¢ IIOMOILLIO
ypaBHeHUN"

https://m.edsoo.ru/7f420e6e

61 | JIuHeliHOE ypaBHEHHUE C ABYMS bubnuorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 | JIuHeliHOE ypaBHEHHUE C ABYMS bubnuorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 | Cucrema ABYX JTHHEHHBIX bubmmoreka [JOK

YpaBHEHMH C IByMs
IEPEMEHHBIMU

https://m.edsoo.ru/7f42836¢

64

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C IBYMSI
MepEMEHHBIMU

65

Cucrema 1ByX JTMHEHHBIX
YpaBHEHMH C IByMs
NIepEMEHHBIMH

66

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU

67 | Pemenue cucteM ypaBHEHUI bubnuoreka [IOK
https://m.edsoo.ru/7f4284de
68 | Pemenue cucreM ypaBHEHUH bubnuoreka [IOK
https://m.edsoo.ru/7f42865a
69 | Pemenue cucreM ypaBHEHUI bubnuoreka [IOK

https://m.edsoo.ru/7f4287d6

70

Pemenue cucrem ypaBHEHUI

71 | PemieHue cucteM ypaBHEHHH
72 | KonTponpHas paboTa 1o teme bubnuorexa [IOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 | KoopanHara TOYKM Ha TIPSIMOI bubnuorexa [IOK
https://m.edso0.ru/7f41de76
74 | YucnoBbie MPOMEKYTKH bubnnoreka [HJOK

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

75

YuCII0BbIE TPOMEKYTKH

76

Paccrosnue MCKAY ABYMs

TOYKaMH KOOPJIMHATHON NIPSIMOI
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77 | PaccTosTHHE MEKIY ABYMS 0
TOYKaMU KOOPAMHATHOU IIPSIMOI
78 | IIpssMoyroJbpHAs CHCTEMA 0 bubmoreka [IOK
KOOpJMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 | IIpssMoyrosbpHas CHCTEMA 0 bubmmoreka [IOK
KOOpJMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 | ITpumepbl rpaduKOB, 3aJaHHBIX 0 bubmmoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 | ITpumepsl rpaduKOB, 3aJaHHBIX 0 bubmuorexa [JOK
dbopmynamu https://m.edsoo0.ru/7f41ed80
82 | ITpumepsl rpaduKOB, 3aJaHHBIX 0
dbopmynamu
83 | Urenue rpadukoB peasbHbIX 0 bubmumoreka [IOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41lea24
84 | KonTpoJbHast paboTa 1mo Teme 0
"I'padpuxu"
85 | Ilonsarue pyHKIUH 0 bubmmoreka [IOK
https://m.edsoo.ru/7f41ef06
86 | I'padmk pyHKIIMK 0
87 | CpoiicTBa GyHKIHIA 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41f078
88 | CpoiicTBa yHKIHIA 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41f1fe
89 | Jluneiinas GyHKIHSI 0 bubmuoreka [JOK
https://m.edsoo.ru/7f427282
90 | JIunetiHast QyHKIHSI 0 bubmmoreka [JOK
https://m.edsoo.ru/7f427412
91 | Ilocrpoenue rpaduka JMHESHHOM 0 bubmmorexa [IOK
byHKIIMN https://m.edsoo.ru/7f426d1e
92 | Tloctpoenue rpaduka JMHESHHOI 1
byHKIIMN
93 | I'paduk pyHKImN y =X 0
94 | I'paduk GpyHKIMYU y =X| 0
95 | KonTposbHas paboTa 1o teme 0 bubmmoreka [IOK
"KoopnuHats! 1 rpaduku. https://m.edsoo.ru/7f41f50a
Oynkuun" / Beepoccuiickas
npoBepoyHas padoTa
96 | MroroBas KOHTpOJbHAs paboTa / 0 bubmmoreka [IOK
Bceepoccuiickas mpoBepouHas https://m.edsoo.ru/7f429c6c
paborta
97 | TloBTOpEHHE OCHOBHBIX MOHATHIA 0
¥ METO/IOB Kypca 7 Kilacca,
000011IeH1Ee 3HAHWI
98 | [ToBTOpEHHE OCHOBHBIX MOHSATHIA 0 bubnuorexa [IOK
U METOJIOB Kypca 7 Kjacca, https://m.edsoo.ru/7f429f32
000011eHne 3HAaHU]
99 | TToBTOpEHHE OCHOBHBIX MOHATHIA 0 bubmmoreka [IOK

U METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHWI

https://m.edsoo.ru/7f42a0e0
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100 | TToBTOpEHHE OCHOBHBIX MTOHATHI 1 0 0
Y METOJIOB Kypca 7 Kiacca,
000011IeHrEe 3HAHUI
101 | [ToBTOpEeHHE OCHOBHBIX TOHITUI 1 0 0 bubmumoreka [IOK
U METOJIOB Kypca 7 Kiacca, https://m.edsoo.ru/7f42a27a
00o0011eHne 3HaHUH
102 | TToBTOpEHHE OCHOBHBIX MTOHATHI 1 0 0 bubmoreka [IOK
U METOJIOB Kypca 7 Kiacca, https://m.edsoo.ru/7f42a900
000011IeHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB 102 9 1
I10 TIPO'PAMME
8 K/NIACC
Ne KonuuectBo yacoB DnexTpoHHbIe U(POBLIE
/11 Tema ypoka Bcero | Kontponwnsie | [IpakTnueckue 00pa3oBaTeNbHBIE PECYPCHI
paboTh paboTEhI
1 KBanpaTtHblii KOpeHb U3 YHCIIa 1 0 0 bubnnoreka [JOK
https://m.edsoo.ru/7f42d452
2 | Tlonsitue 00 MppaOHATIHLHOM 1 0 0 bubmmoreka [IOK
quclie https://m.edsoo.ru/7f42eaaa
3 | Jlecaruunbie nprOIMKESHUSI 1 0 0
MppaIMOHATLHBIX YUCEI
4 | JlecsTUYHBIC TIPUOTHIKCHUS 1 0 0
MppaIMOHATLHBIX YUCEI
S | JleWicTBUTEIbHBIC YUCIIA 1 0 0
6 CpaBHeHHE JICHCTBUTEIIBHBIX 1 0 0
qHCell
7 CpaBHEHME IEWCTBUTENBHBIX 1 0 0
qHCell
8 | ApudmeTnueckuii KBaJpaTHBIH 1 0 0
KOpPCHb
9 YpaBHEeHHE BHJIA X2 = A 1 0 0
10 | CpoiicTBa apupMeTHUECKUX 1 0 0 bubnnoreka [JOK
KBaJ[PaTHBIX KOPHEHl https://m.edso0.ru/7f42d862
11 | CpoiicTBa apupMeTHUECKUX 1 0 0 bubnnoreka [JOK
KBaJ[PaTHBIX KOPHEH https://m.edso0.ru/7f42d862
12 | TIpeoOpazoBaHME YHCTOBBIX 1 0 0 bubnuoreka [IOK
BBIPKCHUH, COJICPIKAIINX https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
13 | TIpeoOpa3oBaHUE YUCTOBBIX 1 0 0 bubnunorexa [IOK
BBIpXEHUH, COIepKAIUX https://m.edsoo.ru/7f42ded4
KBaJ{paTHbIC KOPHU
14 | TIpeoOpazoBaHME YHCTOBBIX 1 0 0 bubnuorexa [IOK
BBIPOKCHUH, COJICPIKAIINX https://m.edsoo.ru/7f42e0be
KBaJ[paTHbIC KOPHU
15 | KonTtpomnbHas paboTa 1mo Teme 1 1 0 bubmmoreka [IOK
"KBagpaTHble KOpHH" https://m.edsoo0.ru/7f42e262
16 | CreneHsb c 1eIBIM TOKa3aTeNIeM 1 0 0 bubnmnoreka [JOK
https://m.edsoo.ru/7f4354a4
17 | CrannmapTHas 3ammch YHCIA. 1 0 0 bubnmnoreka [JOK

Pa3mepnr 00beKTOB

https://m.edso0.ru/7f436098
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OKpY’Karotero Mupa (0T
AIIEMEHTAPHBIX YACTHI JI0
KOCMHYECKHX 00BEKTOB),
JUTUTENIEHOCTH TPOLIECCOB B
OKpYIKaroIIeM MHpe

18 | CBoiicTBa CTEIEHH C IEJIBIM bubnuoreka [IOK
IoKa3aresieM https://m.edsoo.ru/7f435648
19 | CpoiicTBa CTEIEHH C IEJIBIM bubmmoreka [IOK
IoKa3aresieM https://m.edsoo.ru/7f435648
20 | Co¥iCcTBa CTEIICHH C IEJIBIM bubnuoreka [IOK
IoKa3aresieM https://m.edsoo.ru/7f435648
21 | CBoOMCTBa CTEIICHH C IEJIBIM bubnuoreka [IOK
IoKa3aresieM https://m.edsoo.ru/7f43599a
22 | KonTpomnbHas paboTa 1o Teme bubmumorexa [IOK
"CTelneHy ¢ LeIbIM https://m.edsoo.ru/7f435ed6
nokasaresuem"
23 | KBagpatHblil TpéXuwieH
24 | KBagpaTHbIil TpEXUIIEH
25 | Pa3noyeHue KBaIpaTHOTO bubmmoreka [IOK
TpEXUJICHA HA MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
26 | Pa3noxxeHue KBaIpaTHOTO bubmmoreka [IOK
TpEXUJICHA HA MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
27 | KonTposbHas pabora 1o TeMam bubmmoreka [IOK
"KBanpaTHbiii TpexuicH" https://m.edsoo.ru/7f42ec80
28 | AnreOpanueckast 1poOb bubmmorexa [IOK
https://m.edsoo.ru/7f430382
29 | JlonmyCTHMBbIC 3HAYCHHS
MEPEMEHHBIX, BXO/ISIINX B
anredpanvecKue BbIPaKEHUs
30 | lomycTHMBbIC 3HAYCHHS
MIEPEMEHHBIX, BXO/ISIINX B
anredpanvecKue BbIPaKEHUs
31 | OCHOBHOE CBOMCTBO bubarorexa [JOK
anredpanyeckoil 1podu https://m.edso0.ru/7f4308e6
32 | Cokpamenue apo0Oeit bubmmoreka [IOK
https://m.edsoo.ru/7f430a8a
33 | Cokpamenue apoOeit bubmmoreka [IOK
https://m.edsoo.ru/7f430f44
34 | Cokpamenue apo0Oeit bubmmoreka [IOK
https://m.edsoo.ru/7f430f44
35 | CnoskeHue, BEIYUTAHHE, bubmuorexa [JOK
YMHOXCHUE U JICTICHUE https://m.edsoo.ru/7f43128c
anreOpandecKux Apooeit
36 | CnokeHue, BHIYUTAHUE, bubmuoreka [JOK
YMHOXEHHE U JIeJICHNe https://m.edsoo.ru/7f4315c0
anredpandeckux apobeit
37 | CnoxkeHue, BHIYUTAHUE, bu6mmorexa [IOK

YMHOKEHHE U JIeJICHHE
anredpandeckux apobeit

https://m.edsoo.ru/7f4318¢c2
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CrnoxeHue, BEIUMTAHNUE,
YMHOXCHHE U JICJICHNE
anredpandecKux apooeit

bu6mmoreka [IOK
https://m.edsoo.ru/7f431a20

39 | [IpeoOpa3oBaHKe BHIPAKCHUIA, bubmumoreka [IOK
COJICpIKaIIMX alreOpandecKue https://m.edsoo.ru/7f43259¢
npobu

40 | T[IpeoOpa3oBaHUE BBIPAKCHHIA, bubmuorexa [JOK
COJIEpIKalINX anredpandecKue https://m.edsoo.ru/7f432736
Ipodu

41 | TIpeoOpa3oBaHKe BBIPAKCHUH, bubmumorexa [IOK
coJiepKalux anredpandeckue https://m.edsoo.ru/7f432736
npobu

42 | KouTponbsHas paboTa o Teme bubmuorexa [JOK
" Anrebpanueckasi 1poon" https://m.edsoo.ru/7f431d36

43 | KBagparHoe ypaBHCHHE bubnnoreka [JOK

https://m.edsoo.ru/7f42eela

44 | HemonHOe KBapaTHOE bubnnorexa [HOK
ypaBHCHHE https://m.edsoo.ru/7f42eela

45 | HemonHoe KBapaTHOE bubnnorexa [HOK
ypaBHCHHE https://m.edsoo.ru/7f42eela

46 | dopmya KOpHEW KBAJPATHOTO bubmmoreka [IOK
ypaBHCHHSI https://m.edsoo.ru/7f42f158

47 | dopmya KOpHEW KBaJPaTHOTO bubmmoreka [IOK
ypaBHCHHSI https://m.edsoo.ru/7f42f3f6

48 | dopmya KOpHEW KBAJIPaTHOTO bubmmoreka [IOK
ypaBHCHHSI https://m.edsoo.ru/7f42f5a4

49 | Teopema Buera bubmmoreka [IOK

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

50 | Teopema Buera bubmmorexa [IOK

https://m.edso0.ru/7f430076

51 | Perienue ypaBHEHHUIA, bu6mmoreka [JOK
CBOJISIIIIUXCSI K KBAIPATHBIM https://m.edsoo.ru/7f43c542

52 | PerieHue ypaBHEHHUIA, bu6mmoreka [JOK
CBOJISIIIIUXCSI K KBAIPATHBIM https://m.edsoo.ru/7f43c3d0

53 | IIpocteiimme 1poOHO- bubnmnorexa LIOK
palMOHAIbHBIC YPAaBHEHUS https://m.edso0.ru/7f4328c6

54 | TIpocteiimme 1poOHO- bubnmnorexa LIOK
palMOHAIbHBIC YPAaBHEHUS https://m.edsoo0.ru/7f432b6e

95 | Pemrenne TEKCTOBBIX 3a7a4 C bu6mmoreka [JOK
MOMOIIIBIO KBaJIPATHBIX https://m.edsoo.ru/7f42f75c
ypaBHEHUH

56 | Pemrenune TEKCTOBBIX 3a/1a4 C bu6mmorexa [IOK
MTOMOIIBIO KBaJIPaTHBIX https://m.edsoo.ru/7f42f8f6
YpaBHEHUI

57 | KonTponbHas paboTa 1o Teme bubnuorexa [IOK
"KBasparHbie ypaBHeHUs" https://m.edsoo.ru/7f4301f2

58 | JluHeliHOe ypaBHEHHUE C IByMs

NEePEMEHHBIMH, €r0 rpauk,
MIpUMEpHI pEelIeHNs YpaBHEHUN B
L[EJIBIX YUCIIAX
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59

JIuHeitHOE ypaBHEHUE C IBYMSI
MEPEMEHHBIMH, €T0 rpauK,
MIpUMEpPHI pElIeHUs YPaBHEHUN B
LEJIBIX YUCIIAX

60

JIuneitHOE ypaBHEHUE C IBYMsI
MEPEMEHHBIMH, €T0 rpauk,
MIpUMEpHI PElIeHUs YPaBHEHUH B
LEJIBIX YUCIIAX

61

Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

62

Pemenne cucreM nByx
JIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEpEMEHHBIMU

63

Pemenue cucrem nByx
JIMHEWHBIX YPABHEHUN C ABYMs
IIEPEMEHHBIMU

64

[Ipumepsl penieHus cucrteM
HEJIMHEWHBIX YPaBHEHUH C
JBYMs IEPEMEHHBIMU

65

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

66

I'paduueckas uHTEpIIpETALUS
YPaBHEHUs C ABYMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUN C ABYMs
IIEPEMEHHBIMU

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

67

I'padnueckas unaTEpHIpeTanys
YPaBHEHUS C IBYMs
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMHU

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

68

Pelrenne TeKCTOBBIX 3a1a4 €
ITOMOIIBIO CUCTEM YPAaBHEHUI

69

Perrenne TeKCTOBBIX 3a1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHUI

70

KonrtponbHas pabora no teme
"CucreMbl ypaBHEHHI"

71

UucnoBble HEPABEHCTBA U UX
CBOWCTBA

72

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

73

HepaseHnctBo ¢ ogHOM
IIEPEMEHHOMN

74

JIuHeiliHbIe HEPABEHCTBA C OJHOM
MEPEMEHHOMN U X pEelIeHHe

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

75

JIuHeiliHble HEPABEHCTBA C OJHOMN
MEPEMEHHOMN U X pEeICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c840

76

JInneliHble HEpAaBEHCTBA C OJJHOMN
IIEPEMEHHON U UX pEUICHHE
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77

CucreMbl TMHEUHBIX HEPABCHCTB
C OJTHOM IIEPEMEHHOM U UX
pelieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42ch88

78 | CucTeMbl JIMHEHHBIX HEPABECHCTB bubnmoreka [JOK
C OJTHOU MEePEeMEHHOM U UX https://m.edsoo.ru/7f42cd2c
penieHue
79 | CucTeMbl IMHCHHBIX HEPABECHCTB
C OJTHOM IIEPEMEHHOM U UX
pelieHue
80 | M30o0paskeHue perieHus bubmumorexa [IOK
JIUHEHHOTO HEPABCHCTBA U UX https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YMCIIOBOM IIPSIMOM
81 | M3o0paskeHHe pEeIICHHS bubmuorexa [JOK
JMHEWHOTO HEPABEHCTBA U MX https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHMCIIOBOM IPSIMOM
82 | KonTposbHas pabora 1o TeMam
"HepaBenctna"
83 | Ilousitue GpyHKIIUK bubmuoreka [JOK
https://m.edsoo.ru/7f433c12
84 | O6macTp omnpeneneHus u bu6mmoreka [IOK
MHOYECTBO 3HaUCHUH QyHKIHH https://m.edsoo.ru/7f433d84
85 | CiocoObI 3a1anust (BYHKIIHIA.
I'padux GyHKImit
86 | CpoiicTBa QyHKIUH, HX
oroOpakeHHne Ha rpaduke
87 | KouTposbHas paboTa 1o Teme
"OcHOBHBIC TOHATUS QYHKIIUHN"
88 | UreHue u mocTpoeHue rpa@ukoB
byHKIMIA
89 | IIpumepbl rpadKOB QYHKIIHH,
OTPaKAIOIINX peabHbIC
IIPOIIECCHI
90 | dyHKIMHU, ONKUCHIBAIOIINE bu6nmoreka [JOK
psSMYIO U 00paTHYIO https://m.edsoo.ru/7f434bbc
MPOTIOPIIOHAIbHEIE
3aBUCHMOCTH, UX Tpadukn
91 | I'mmepOona
92 | T'unepbomna bubnunorexa [IOK
https://m.edsoo.ru/7f4343e?2
93 | I'paduk GyHKIMHU Y = X2 bubmmorexa [IOK
https://m.edso0.ru/7f434572
94 | Oynkuuu y =x2, y=x3,y=Vx,y bubnnorexka [JOK
= |x|; rpauyeckoe pemenue https://m.edsoo.ru/7f434d38
YpPaBHEHUM U CHCTEM YPaBHEHHI
95 | KonTponbHas paboTa 1o Teme bubmuoreka [IOK
"Uucnosbie GyHKIUH" https://m.edsoo.ru/7f4371aa
96 | Mrorosas KOHTpOJbHAsS paboTa / bubmuoreka [IOK

Bcepoccuiickas npoBepouHas
pabota

https://m.edsoo.ru/7f434eb4
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97

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
Y METOJIOB KypcoB 7 1 8
KjaccoB, 0000IIeHre 3HaHUH

98

[ToBTOpEHNE OCHOBHBIX MOHSATUI
Y METOJIOB KypcoB 7 U 8
KJIacCoB, 00001IeHNEe 3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f43736¢

99

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
Y METOJIOB KypcoB 7 1 §
KjaccoB, 0000IIeHre 3HAaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f437510

100

[ToBTOpEHNE OCHOBHBIX MOHSATUH
Y METOJIOB KypcoB 7 U 8
KJIacCcoOB, 000011IeHNEe 3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f4376b4

101

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
Y METOJIOB KypcoB 7 1 8
KjaccoB, 00001IeH e 3HAaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX MOHATHIA
U METOJIOB KypcoB 7 u 8
KJIaccoB, 00001IeHNEe 3HAHNH

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

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

102

10

9 KNACC

Ne
/1

Tema ypoka

KonuuectBo wacos

Bcero

KonTpoinbHbie
paGoThI

IIpakTueckue
paboTHI

OnexTpoHHbIe 1M POBEIE
00pa3oBaTeNbHbIE PECYPCHI

ParnoHanpHbBIE YKCIIA,
WppalOHAIbHbIE YHCTIA,
KOHEYHBIE M OECKOHEYHBIE
JIECATUYHBIC poOu

0

0

MHO0XeCTBO AEHCTBUTEIBLHBIX
YUCCII, HeﬁCTBHTeHBHBIG qucJia
KaK OeCKOHEUYHBIE TECITUYHEIE
Ipodu

B3auMHO 0J1HO3HaYHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM JIEUCTBUTEIBHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJMHATHOU IIPSIMOI1

CpaBHEeHHE TEUCTBUTEIBHBIX
qrcen, apuhMETHIECKHE
JNEUCTBUS C NEUCTBUTEILHBIMUA
YHCIIaMU

[TpubmmkEHHOE 3HAUECHKE
BEJIMYMHBI, TOYUHOCTD
npUOIKEHUS

OKpyrJieHHe Yyucen

OKpyrJieHHe Yyucen

[Ipukuaka u orieHKa
pEe3yJIbTaTOB BBIYMCIIEHUI

KonTponbhast pabota no teme
" JleMicTBUTEIbHEIC Ynciia"
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10

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOIALLIMNXCS K
JIMHEUHBIM

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

11

JIuneiinoe ypaBHeHue. Pemenne
YPaBHEHHUH, CBOIAIIUXCA K
JIMHEVHBIM

12

KBaznpaTtHOoe ypaBHEeHueE.
Pewenne ypaBHeHui,
CBOJAIIMXCSI K KBaJPAaTHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c542

13

KBagpaTHoe ypaBHeHueE.
Peuienue ypaBHeHui,
CBOJISIIINXCS K KBaIPATHBIM

bubmuorexa [JOK
https://m.edsoo.ru/7f43c542

14

bukBaapaTHbie ypaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0

15

BI/IKBaI[paTHBIe YpaBHCHUA

bubmuorexa [JOK
https://m.edsoo.ru/7f43c3d0

16

IIpumepsl perieHus ypaBHEHUN
TpeTbeil U YETBEPTOM CTETCHEN
pa3oKeHNEM Ha MHOYKUTEIN

17

ITpumepsl pelieHns ypaBHEHUN
TPEThEN U YETBEPTOM CTENEHEN
Pa3I0KEHUEM Ha MHOXKHUTEIH

18

Pemenue npobHO-
palMOHABHBIX YPaBHEHHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

19

Pemenue npobHO-
palMOHABHBIX YPaBHEHHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

20

Pemenne TeKCTOBBIX 3a1a4
anredpandeckuM MEeTOJ0M

21

Pemenne TeKCTOBBIX 3a1a4
anredpandeckuM MEeTOI0M

22

Pemenne TeKCTOBBIX 3a1a4
anredpandeckuM MEeTOJ0M

23

Konrtponbnas pabora no reme
"VpaBHEeHHUs ¢ OTHOM
NIEPEMEHHOI"

24

YpaBHEHUE C 1BYMs
NEePEMEHHBIMH U ero rpauk

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHUE C 1BYMs
NEepPEMEHHBIMH U ero rpauk

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C ABYMsI
IIEPEMEHHBIMU U €€ pelICHUE

27

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€ pELICHUE

28

Cucrema IByX JIMHEMHBIX
YPaBHEHUU C ABYMsI
IIEPEMEHHBIMU U €€ pelICHUE

29

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€ PELICHUE



https://m.edsoo.ru/7f43bf66
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https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

30

Pemenue cucrem aByx
YPaBHEHUH, OTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOil
CTENEHU

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

31

Pemienue cucrem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOil
CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemienue cucrem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOil
CTENEHU

33

Pemienue cucrem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOPOU
CTETNEHU

34

['padmyeckas uHTEpHIpETALIUS
CUCTEMBI YPaBHEHUH C IByMs
NIEPEMEHHBIMU

35

Pemenne TeKCTOBBIX 3a1a4
anreOpanvdecKuM criocooom

36

Pemenne TeKCTOBBIX 3a1a4
anreOpanvdecKuM criocooom

37

KontponbsHas paboTa no reme
"CucreMbl ypaBHEHUH"

38

YuciioBble HEPABEHCTBA U UX
CBOMCTBA

39

YucrioBble HEPABEHCTBA U UX
CBOWCTBA

bubmuorexa [JOK
https://m.edsoo.ru/7f43ad5a

40

JInHeHbIE HEPaBEHCTBA C
OJHOU MEPEMEHHON U HX
peleHue

bubmuorexa [JOK
https://m.edsoo.ru/7f43af08

41

JInHeliHbIe HEpABEHCTBA C
OJHOM MEPEMEHHOU U UX
pelieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08

42

JInHeHbIE HEPaBEHCTBA C
OJHOU MEPEMEHHON U UX
peleHue

bubmuorexa [JOK
https://m.edsoo.ru/7f43af08

43

CucTeMBbl JIMHEHHBIX
HEPABEHCTB C OJIHOM
MIEPEMEHHOM U MX PEIICHHE

44

CucTeMn! JIMHEMHEIX
HEPaBEHCTB C OJHOU
MIEPEMEHHOM U MX PEIICHHE

45

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX PEIICHUE

46

KBa}IpaTHI)Ie HCPaBCHCTBA U UX
perieHne

bu6mmorexa [IOK
https://m.edsoo.ru/7f43b098

47

KBa}IpaTHI)Ie HCPaBCHCTBA U UX
perieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

48

KBanparHble HepaBeHCTBA U HX
pelieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b5a2

49

KBaznparHbie HepaBeHCTBA U UX
perieHne

50

KBaznpatHbie HepaBeHCTBA U UX
perieHne

51

['padmyeckas uHTEpHIpETALUS
HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMSI
MePEeMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098

52

['padmyeckas uHTEpHIpETALIUS
HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMS
NePEeMEHHBIMU

53

KontponbsHas paboTa 1o reme
"HepaBenctpa"

54

KBanparuunas ¢pynkuus, eé
rpaduk 1 CBOHCTBA

bu6mmoreka [IOK
https://m.edso00.ru/7f4396¢6

55

KBanparuunas ¢pynkuus, eé
rpaduk u CBOHCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f439842

56

KBanparuunas ¢pynkuus, eé
rpaduk u CBOHCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4399b4

57

[Tapabomna, kKoOpAUHATHI
BEPILUHBI 1apaboIIbl, OCh
CUMMETPHH NapadoIIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

58

[Tapabomna, KoOpAUHATEI
BEpILKHBI 1apadoibl, OCh
CUMMETPHUHU NapadoIIbl

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

59

[Tapabomna, kKoOpAUHATEI
BEPLIMHBI TapaldoJIbl, OCh
CUMMETPUH NapaboJIbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabona, KoOpIUHATEI
BEpILKHBI Tapadoibl, 0Ch
CUMMETPUHU NapaboIIbl

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

61

[Tapabona, KoOpIUHATEI
BEPLIMHBI M1apaloJIbl, OCh
CUMMETPUHU NapaboJIbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabomna, kKoOpAUHATHI
BEPLIMHBI 1apaloJIbl, OCh
CUMMETPUHU NapaboJIbl

63

I'paduku pynkuumit: y =kx, y =
kx + b, y=k/x, y=x°, y=vx, y=[x|

64

I'paduku pynkuumit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|

65

I'paduku pynkuumit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|

66

I'paduku pynkuumit: y =kx, y =
kx + b, y=k/x, y=X*, y=vX, y=[X|

67

I'paduku pynkuumit: y =kx, y =
kx +b, y=k/x, y=x*, y=vX, y=[X|



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

68

I'paduku dynakomit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|

69 | KonTpoibHas paboTa 1o Teme bubmuorexa [JOK
"OyHKIUN" https://m.edsoo.ru/7f43ab84
70 | TToHsTHE YHCIOBOM bu6mmoreka [IOK
MOCIIEI0BATEIIHHOCTH https://m.edsoo.ru/7f43e6¢c6
71 3aaHue Mociea0BaTEILHOCTH bu6mmoreka [IOK
peKyppeHTHOI popmyIoif n https://m.edsoo.ru/7f43ebda
dbopMy10ii n-ro uneHa
72 | Apudmernueckas u bubmumoreka [IOK
TreOMETPHYECKast TPOrPEeCCUr https://m.edsoo.ru/7f43ed7e
73 | Apudmernueckas u bubmumoreka [IOK
TreOMETPHYECKast TPOrPEeCCUr https://m.edsoo.ru/7f43f3b4
74 | dopmyIIbl N-TO YieHa bubnroreka [JOK
apu(METHIECKON U https://m.edsoo.ru/7f43f58a
reOMETPUUYECKON MPOrpeccuid,
CYMMBI IEPBBIX N WICHOB
75 | ®opMmyIbl n-ro 4ieHa bubnuoreka [IOK
apuMeTHIECKOM 1 https://m.edsoo.ru/7f43ef2c
reOMETPUUYECKON MPOrpeccuid,
CYMMBI IEPBBIX N WICHOB
76 | dopMyIIbl N-TO YIeHa bubnuorexa [IOK
apu(pMETUIECKON U https://m.edsoo0.ru/7f43f0c6
reOMETPUUYECKON MPOrpecCuid,
CYMMBI IEPBBIX N WICHOB
77 | ®opmyIbl n-ro 4iieHa bubnuoreka [IOK
apuMeTHIECKOM https://m.edsoo.ru/7f43f72e
F€OMETPUYECKON ITPOrPECCU,
CYMMBI IEPBBIX N WICHOB
78 | dopMyInbI N-TO YiIeHa bubnuoreka [IOK
apu(pMETUIECKON U https://m.edsoo0.ru/7f43f8a0
F€OMETPUYECKON MTPOrPECCU,
CYMMBI IEPBBIX N WICHOB
79 | M300paskeHne YICHOB
apupMeTUIeCKon 1
T€OMETPUYECKON MTPOrpeCCUit
TOYKaMHU Ha KOOPJAWHATHOU
IJIOCKOCTH
80 | M3obOpakeHHE YICHOB
apupMeTHIeCKON U
T€OMETPUUYECKON MPOTPECCUi
TOYKaMH Ha KOOPJMHATHOM
MJIOCKOCTH
81 | JluHeWHBIN U
SKCIOHEHIIMAJIBHBIA POCT
82 | CrokHbIE TPOIIEHTHI bubmmoreka [JOK
https://m.edsoo.ru/7f43fe0e
83 | CiokHbBIE TPOIIEHTHI bubmmoreka [JOK
https://m.edsoo.ru/7f4401a6
84 | KoHTposbHas paboTa 1o Teme bubnnorexka [JOK

"Yucnosble
OCJIEN0OBATEIILHOCTH "

https://m.edsoo.ru/7f4404f8



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

85

[ToBTOpeHme, 0600IICHNE 1
CHCTEeMaTHU3alus 3HaHUH.
3anuch, CpaBHEHHE, ICUCTBUS C
JICUCTBUTEIIFHEIMH YUCIaMH,
YHCIIOBasI MpsiMast

86

[ToBTOpeHue, 06001mEeHNE 1
CHCTEeMaTH3alMsl 3HaHUH.
[IpoueHTsl, OTHOLIEHUS,
IPONOPIIMHU

87

[ToBTOpeHme, 06001mEeHNE 1
cUcTeMaTH3aIHs 3HaHUH.
Oxkpyrienne, npuOIMKeHNE,
OIICHKA

88

[ToBTOpeHme, 0600mEeHNE 1
CUCTEeMaTH3aIHs 3HAaHHH.
Pemenue TekCcTOBBIX 3a/1a4
apupMETHYECKUM CIIOCOOOM

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

89

[ToBTOpeHME, 0000IMIECHUE 1
CUCTEeMaTH3aIHs 3HAaHUH.
Pemenue TekcTOBBIX 3a/1a4
apupMETHYECKUM CIIOCOOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHME, 0000IIECHUE 1
CUCTEeMaTH3aIMs 3HAaHUH.
Pemenue TekcTOBBIX 3a/1a4
apuhMETHYECKUM CIIOCOOOM

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

91

[ToBTOpeHME, 0000MECHUE 1
cUcTeMaTH3aIus 3HaHUH.
[IpeoOpazoBanue
areOpanyecKuX BhIPAKEHUI,
JOIMMYCTHUMBIC 3HAYCHH A

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

92

[ToBTOpenue, 0600IIEHUE U
CUCTeMaTH3aIlHsl 3HAaHHH.
[IpeoOpazoBanue
anredpanvdeckux BHIPAKEHUH,
JO0MMYCTHUMBIC 3HAYCHH A

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

93

[ToBTOpeHue, 06001IeHUE U
cHUCTeMaTU3alrs 3HaHU.
[TpeoGpa3oBanue
anredpandeckux BbIPAKEHUH,
JIONYCTHMBIE 3HAYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f4446f2

94

[ToBTOpeHme, 0600IIEHNE U
CUCTeMAaTH3aIHs 3HAHUH.
[IpeoOpazoBanmue
anredpanvdeckux BHIPAKEHUH,
JOIMYCTHUMBIC 3HAYCHHA

bu6mmorexa [IOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 06001IeHUE U
CHUCTEeMaTU3als 3HaHH.
DyHKIUHU: IOCTPOCHHUE,
CBOICTBA M3YYEHHBIX (PYHKIMH

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

96

[ToBTOpeHue, 06001IeHUE U
CHUCTeMaTU3als 3HaHW.

bu6nmoreka [JOK
https://m.edsoo.ru/7f444f44



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
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DyYHKIMU: IOCTPOEHUE,
CBOWCTBA M3YYCHHBIX (YHKIUN

97

[ToBTOpEeHHE, 0000IICHUE U
CUCTeMAaTH3aIs 3HaHUM.
DyHKIIUU: IOCTPOCHHE,
CBOICTBA M3YYCHHBIX (PYHKIIHIA

0 0 bubmmoreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEHHE, 0000IICHUE 1
CUCTEeMAaTH3aIs 3HaHUM.
DyHKIIUU: TOCTPOCHHE,
CBOICTBA M3YYCHHBIX (PDYHKIIHIA

0 0 bubmmoreka [JOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEHHE, 0000IICHUE U
CHCTEeMaTH3alus 3HAHUMA.
I'padpuaeckoe pereHue
YpPaBHEHUU U UX CUCTEM

0 0 bubmmoreka [JOK
https://m.edsoo.ru/7f445516

100

HToroBast KoHTpoNbHAs paboTa

101

O00011IEHNE U CUCTEMATU3AIUS
3HAHUU

102

O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

102

MPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIIACC

Kon . .

R IIpoBepsiemble peaMeTHBbIE pPe3y/JbTAThl 0CBOCHHSI OCHOBHON 00pa3oBaTe/bHOI POrpaMMbl
T OCHOBHOI0 0011er0 00pa3oBaHus

1 Yucna v BEIYMCIIEHUS

11 BrinonHATh, coueTast yCTHbIE U MMUCHbMEHHBIE MPUEMBI, apru(METHUECKHE JCHCTBUS C pallMOHATBHBIMU
' 9UCIIaAMI

12 HaxomuTh 3HaueHMs YHCIOBBIX BBIPAKEHUM, NPHUMEHSATh pPa3HOOOpa3HbIE CHOCOOBI W NPHEMBI
' BBIYHCIICHNUS 3HAYCHUI IPOOHBIX BRIPAXKEHUI, COAEPKAINX OOBIKHOBEHHBIC U JECATHUHBIC TPOOH

13 [lepexomuts OT omHOW (OPMBI 3amUCH YHCeT K Ipyroi (MpeoOpa3oBHIBATH ACCATUYHYIO IPOOH
' B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO IECATHYHYIO APOOH)

1.4 CpaBHUBATh U YIIOPSAOYMBATH PAMOHAIBHBIC YHCIIA

15 OKpyIJIsATh Yucia

16 BbINONHATh NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCIIECHHUM, OLEHKY 3HAUEHUM YMCIIOBBIX BBIPa)KEHUI.
' BrInonHsATh JeiCTBUS CO CTENEHIMH C HATYpaJbHBIMU MOKa3aTeIsIMU

1.7 IIpuMeHsATh NpU3HAKK AETUMOCTH, Pa3JIOKEHHUE Ha MHOXKHUTEIHN HATYPaJIbHBIX YUCEel

Pemate npakTHKO-OPHEHTHPOBAHHBIC 337a4M, CBSI3aHHBIC C OTHOIICHHUEM BEIWYMH, MPOMOPIHOHAIIE-
1.8 HOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThI PEILIEHH 33124 C y4ETOM OrpaHUYEHU,
CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBACMBIX OOBEKTOB

2 Anrebpandeckue BEIPaKCHHS



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

Kox

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOW 00Pa30BaTeIbHOI MPOrPaMMbI

TpOBEPAEMOTO OCHOBHOI0 00111eT0 00pa3oBaHUA
pe3yabTaTa

21 Hcnonp3oBate anredpandeckyro TEPMHHOJIOTHIO U CHMBOJIHKY, IPUMEHATH €€ B MPOIECCE OCBOCHUS
' y4e6HOro MaTepuana

2.2 Haxoauth 3HaueHns OYKBEHHBIX BBIPDAKEHUH MTPH 3aJJaHHBIX 3HAYCHHUSIX MTePEMEHHBIX

93 BrmonHaTe npeoOpa3oBaHus HENOTO BBHIPAKEHHSI B MHOTOWICH MIPUBEACHUEM IMOJOOHBIX CIaraeMBbIX,
' PacKpBITHEM CKOOOK

24 BrInonHATh YMHOKEHHE OJJHOUWJIEHA HA MHOTOWIEH M MHOTOYIEHA HA MHOTOWIEH, IPUMEHSTH (DOpMYIIbI
' KBaJ[paTa CyMMBI M KBapaTa pa3HOCTH

25 OCyImecTBIATh Pa3IoKECHNE MHOTOWICHOB HA MHOKUTEIH C TIOMOIIBIO0 BBIHECEHHS 32 CKOOKH OOIIEro
' MHOHUTEJIS, TPYNIIMPOBKH CJIaraeMblX, MpUMeHeHHs (HOpMYI COKpPaAIIEHHOTO YMHOXKEHUS

26 [Ipumensts mpeoOpazoBaHns MHOTOWICHOB ISl PEIICHHUS Pa3IMIHBIX 33a7ad U3 MAaTEMaTHKH, CMEKHBIX
' IPEIMETOB, U3 PEaTbHON NPAKTHKH

2.7 Vcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaIbHBIMU MOKA3aTeSIMU ISl IPeoOpa30BaHusl BEIPAsKEHUN
3 YpaBHEHUS ¥ HEPABEHCTBA

31 Pemarp nuHeiiHbIE ypaBHEHUS C OJHOW MEPEMEHHOH, NMpUMEHss IMpaBWia Mepexoja OT HCXOJHOTO
' yYpaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, SIBISETCS I YUCIIO KOPHEM ypaBHEHHS

3.2 [IpumensTs rpadudeckue METOIB IPU PEIICHUN JIMHEHHBIX YpaBHEHHN 1 UX CHCTEM

3.3 ITonOupaTs mpuMepbl ap Yrce, SIBISIOUINXCS PelIeHHeM JMHEHHOT0 YpaBHEHUS C IBYMsI IepEeMEHHBIMHU

34 CTpouTh B KOOPAMHATHON IDIOCKOCTH TpaduK THHEHHOTO ypaBHEHUS C ABYMS IIEPEMEHHBIMU; ITOIB3YSCh
' rpauKOM, IPUBOIUTH IPUMEPHI PEIICHHS YpaBHEHHS

3.5 PemaTh cucTeMsl IBYX TMHEHHBIX ypaBHEHHI C IBYMsI IEPEMEHHBIMHU, B TOM YHCIIe rpaduuecku

36 CocTaBnsiTh U pemiaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JTUHEHHBIX YpaBHEHUH MO YCIOBHIO 337a4H,
' HHTEPIIPETUPOBATH B COOTBETCTBHHU C KOHTEKCTOM 33aJa9H MOJYICHHBIN Pe3yIbTaT
4 Koopnunats! u rpaduxu. yHKInu

a1 H3o0paxats Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOUINE 33JaHHBIM KOOpIUHATAM, ITy9H,

OTPE3KH, MHTEPBAJIBI, 3aMTUCHIBATH YNCIIOBBIE IPOMEKYTKH Ha alre0OpandeckoM SI3bIKe

4.2 OTMedaTh B KOOPIMHATHOH IUIOCKOCTH TOYKH MO 331aHHBIM KOOPIHMHATAM

4.3 Crponts rpaduku TUHEHHBIX GyHKIA. CTponuTh rpaduk GYHKINHN Y = [X|

44 OnuceiBaTh C TIOMOIIBI0 (DYHKIMA H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMU: CKOPOCTh, BpEM:,
' paccTosiHIE, IIEHY, KOJIMIECTBO, CTONMOCTb, IIPOU3BOIUTEIHHOCTD, BpeMsl, 00BEM pabOTHI

4.5 Haxoauth 3HaYeHHe (DYHKIMU 0 3HAYCHHUIO e apryMeHTa

46 ITonnmats rpaduyeckuii cioco0 MpeNCTaBlIeHUs U aHANU3a WHPOPMALIMU, U3BIEKaTh U WHTEPIPETH-
' poBaTh HHPOPMAIIHIO U3 TPAPUKOB PEATHHBIX MPOIECCOB H 3aBUCHMOCTEH
8 KJIACC

Kox . .

T TR IIpoBepsieMble penMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI
T OCHOBHOTI'0 00111€T0 00pa30BaAHMS

1 Uricna v BBIYUCIICHUS

11 Ucnonbs3oBaTh HauyanbHblEe NPEJACTABIECHUS O MHOXECTBE IEHCTBUTENIBHBIX YHCEN JUIsl CPaBHEHUS,
' OKPYTJICHHUS W BBIYUCIICHUN, 1300paXaTh JEHCTBUTEIIbHBIC YHCIIa TOYKAMU Ha KOOPAMHATHON MPSAMOMA




Kox

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM 00Pa30BaTeIbHOI MPOTrPaMMBbI

TTPOBEPAEMOTO OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yiabTara
[IpumensTs IOHATHE apU(METUIECCKOTO KBAPATHOTO KOPHS, HAXOJWUThH KBaJPaTHBIC KOPHHU, HCIOIB3YS
1.2 MpU HEOOXOTUMOCTHU KAITBKYJIISITOP, BBIMOIHSITH MPeoOpa30BaHus BRIPAKECHUH, COEPKALTIX KBaIpaTHbIC
KOPHHU, HCTIONB3Ys CBOMCTBA KOPHEH
1.3 Vcnonp30Bath 3amucu OONBIIMX W MaJIBIX YHCEI ¢ TOMOIIBIO HECATHYHBIX Ipo0ei u crenenel gncna 10
2 AnreOpanvecKkre BhIPOKESHUS
21 [IpuMmeHATs TOHSATHE CTENEHH ¢ MENBIM II0Ka3aTelieM, BBHIMONHITH MPeoOpa3OBaHUS BBIPAKEHUI,
' COJICPIKAIIUX CTEMICHH C IEJIBIM ITOKa3aTeIeM
99 BrITIONMHATE TOXKIECTBEHHBIC TIPe0Opa30BaHUs PAIMOHAIBHBIX BEIPAXKECHUH Ha OCHOBE TIPaBUIT ICHCTBHMA
' HaJl MHOTOWICHAMH W aJIreOpandecKuMH TpoOsiMu
2.3 PackiafpIBaTh KBaIpaTHBIN TPEXWICH HA MHOXKHUTEIN
24 [IpumensTs npeoOpa3oBaHUs BRIPAKECHUH IUTS pEIICHHs PAa3IMIHBIX 3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX
' MPEMETOB, U3 PEaTbHON NPAKTHKH
3 YpaBHEHUS M HEPABCHCTBA
31 Pemrats nuHelHbIe, KBaApaTHBIE YPaBHEHHS U pAllHOHATIBHBIC YPaBHEHHS, CBOAALINECS K HAM, CHCTEMBI
JIBYX YPaBHEHUII C TByMsI IEPEMEHHBIMU
[IpoBoaMTE TPOCTEHIIIE UCCIICIOBAHNS YPABHEHUH U CHCTEM YPaBHEHHIA, B TOM YHCJIC C IPUMECHECHHEM
3.2 rpadU4YecKuX MpeICTaBICHNH (yCTaHABIMBATL, HMEET JIM YpPaBHEHHUE WIIH CUCTEMa YPaBHEHUH pelIeHus,
€CITH IMEET, TO CKOJIBKO, M TIpoYee)
[lepexomuTh OT cloBecHON (OPMYJIHMPOBKHU 3amadyu K e€ anreOpanmdeckoil MOJETH C MOMOIIBIO CO-
3.3 CTaBJICHUSl YpaBHEHHS WIN CHCTEMBl YpaBHEHUH, WHTECPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a]ja9¥ MTOJyIeHHBIN pe3ynbTaT
[IpuMeHSTH CBOMCTBA YHCIOBBIX HEPABSHCTB JIJIsl CPABHEHMS, OIICHKH, PEIIaTh IHHEHHbIC HEPABEHCTBA C
3.4 OMHOM TEepEeMEHHOH W WX CHCTEMBI, JaBaTh TPaQUICCKYI0 HWIDTIOCTPAIMI0O MHOXKECTBA PEIICHUH
HEPaBCHCTBA, CUCTEMBI HEPAaBEHCTB
4 DyHKIINU
[lonnmate W WCHONB30BaTh (YHKIHMOHANBHBIC TIOHATHA W S3BIK (TEPMHHBI, CHMBOJIHYECKUE
4.1 0003HaUCHUs), ONpEACHATh 3HAYCHHWE (YHKIMM 10 3HAUCHHIO apryMeHTa, OMNpEeIeNiATh CBOMCTBa
¢yHKIMY 110 e€ rpaguky
42 Crtpouth rpaduku 3JIEMEHTAPHBIX GbyHKIMIA BHJIA:
' y=K/xy=Kk/x , y =x2, y = x3, y = |x|, OnIMCBIBaTh CBOWCTBA YNCIIOBON (DYHKIMH 110 €€ rpaduKy
9 KJIACC
Kon . .
T G IIpoBepsieMble NpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbI
EATIT OCHOBHOTI0 00111eT0 00pa3oBaHMsT
1 Yucna 1 BEIYUCICHUS
1.1 CpaBHUBATH U YIIOPSAOYMBATH PAIIMOHATBHEIC U HPPAIIMOHANBHBIC JUCIIA
19 Brmmonuate apudMeTHnaeckue IeHCTBUS C palliOHATBHBIMA YHCIAMH, COYETasl YCTHBIC U MICEMCHHEIC
. l'[pI/IéMI)I, BBITIOJIHATDH BHIYUCJICHUS C UPPpAlMOHAIIBHBIMU YK CJIaMU
1 3 HaXOZII/ITB 3HAUYCHMS CTEIICHEH C OCJIBIMHU ITOKA3aTCIIIMU U KOpHeﬁ, BBIYHCIIATH 3HAUYCHUSA YHCJIOBBIX

BBIPKCHHAN




Kox

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM 00Pa30BaTeIbHOI MPOTrpaMMbI

TPOBEPAEMOTo OCHOBHOI0 00111eT0 00pa3oBaHUA
pe3yiabTara
14 OKpyTIAThH AEHCTBUTENBHBIE YHCIIA, BEITOIHATE IPUKUAKY PE3YJIbTaTa BEIYUCICHHUH, OLIEHKY YHCIOBBIX
BBIpKEHUHN
2 YpaBHEHHS M HEPaBEHCTBA
21 Pemate nuHeWHbIe M KBaJpaTHBIE YpaBHEHHs, ypaBHEHUs, CBOJSIINECS K HUM, IIpOCTeHIINe JpOOHO-
' panroHANbHBIC YPAaBHEHHS
2 Pemats cucteMbl AByX TUHEHHBIX YPaBHEHHUM C IBYMS IIEPEMEHHBIMU M CUCTEMBI IBYX YPAaBHEHH, B
' KOTOPBIX OJHO YpaBHEHHE He SBISIETCS JINHESHHBIM
23 Pemath TeKkCcTOBBIE 3aJaudl anreOpauyeckuM CIOCOOOM C TOMOIIBIO COCTAaBIICHUS YpaBHEHUS HIIU
' CHICTEMBI IBYX YPaBHEHUH C IBYMsI IIEPEMEHHBIMU
[TpoBomuTh NpoCTEHIIIE NCCIIEAOBaHUS YPaBHEHHH U CUCTEM YpaBHEHHI, B TOM YUCIIe C IPUMEHEHHEM
2.4 rpaduyeckux TNpejCTaBlICHUH (HalpuMmep, YyCTaHAaBIMBAaTb, MMEET JIM ypaBHEHHWE WM CHCTEMa
YpaBHEHHH PEIICHNS, €CIIH IMEET, TO CKOJIBKO)
25 Pemate sinHelHBIe HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, M300paXkaTh pPEIICHHE HEPAaBEHCTB Ha
' YHCIOBOU MPsIMOIi, 3aIMChIBATh PEIICHHE ¢ TOMOIIBIO CHMBOJIOB
Pemate cucTeMbl THHEHHBIX HEPaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKITIOYAIOIINE KBapAaTHOEC HEPABCH-
2.6 CTBO, N300pakaTh PEUICHNE CHCTEMBI HEPAaBCHCTB HA YHCIOBOU IPSIMOM, 3aIMCHIBATh peIIeHHE C TI0-
MOIIbI0 CHMBOJIOB
2.7 Vcnonp30oBaTh HEpaBEHCTBA IPH PEIICHUH PA3IMIHBIX 3a1a4
3 OyHKINN
PacnoznaBate (hyHKIMHM M3ydeHHBIX BHIOB. [10Ka3bIBaTh CXEMAaTHUECKH PACIIONIOKECHHE Ha KOOPIH-
3.1 HATHOW IIOCKOCTH TpadukoB ¢yHKwiAd Buma: y=kx, y=kx+b, y=k/X, y=ax*+bx+c, B 3aBHCHMOCTH OT
3HAYCHUIH KO3(PHUIIMEHTOB, ONMMCHIBATH CBOMCTBA (PYHKITUI
3.2 [Toka3pIBaTh cXeMaTHYECKU PACIIONOKEHHE Ha KOOPAWHATHON IUIOCKOCTH rpaduKoB QyHKINN BAAA Y
' = VX, y = [x| u onmchIBaTh cBOicTBa (pyHKIMI
33 Crpouts M M300pakaThb CXEMAaTHUCCKH TpadUKH KBAAPATUYHBIX (YHKIIHIA, ONHMCHIBATH CBOWMCTBA
' KBaJIpaTHYHBIX QYHKIMIA 110 WX rpadukam
34 PacrnozHaBaThe KBagpaTHUYHYIO (YHKIHIO IO (hOpMyIie, IPUBOIUTE IPUMEPHI KBAAPATUIHBIX (DYHKIUII
' 13 peaJbHOM KHU3HH, HH3HKH, TEOMETPHU
4 ApudmeTrndeckasi ¥ TeOMETpHYECKas IPOTPECCHH
4.1 Pacrio3naBath apu(METHUECKYIO M TEOMETPUIECKYIO IIPOTPECCHU MPH Pa3HBIX CIIOCO0ax 3aaHus
42 BEIMOMHATS BRIYHUCIEHUS C UCIIOIB30BaHUEM (DOpMYIT N-TO wieHa apu(pMETHIECKON 1 TeOMETPUIECKON
' MIPOTPECCHid, CyMMBI IIEPBBIX N YICHOB
4.3 W300pakaTh WiIeHBI NOCIIEJ0BATEIFHOCTH TOYKAMH Ha KOOPANHATHON TJIOCKOCTH
44 Pemate 3amaun, cBI3aHHBIE C YHUCIIOBBIMH TOCIIEA0BATEIBHOCTSIMH, B TOM YHCJIE 33/1a9d U3 peabHON

KH3HH (C MCTIOJIB30BAHIEM KAIBKYJIISITOPA, HHU(POBBIX TEXHOIOTHH)

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA




7 KJIACC

Kon IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS
1 Uncia v BEIYUCICHUS

11 JpoOu OOBIKHOBEHHbIE U JAECATUYHBIE, MEpexo] OT OAHON (opMel 3amucu Apobeil k apyroi. IlomsTtue
' PaAMOHAIFHOTO YHCIIA, 3aIHCh, CPABHEHHE, YIIOPSAOYNBAHIE PAIIMOHATIBHBIX YHCET

12 Apudmernueckrie JeHCTBUS C pallMOHAILHBIMU YHCIaMHU. Pelienre 3aaq u3 peaabHOM NMPaKTHKW Ha 4acTH, Ha
' apobu

13 CreneHs ¢ HAaTypalbHBIM MOKa3aTeleM: ONpeaeiIeHne, npeodpa3oBanre BHIPAKCHNH HA OCHOBE OIPEICIICHHS,

3aIUCh OOJNBIINX YHCENT
14 IIponeHTsl, 3aUCh IPOLIEHTOB B BUJE IpoOu U ApoOU B BUE IPOLEHTOB. TpH OCHOBHBIE 33/1a4X HA IPOLICHTHI,
pelIeHne 3a1a4 13 peaIbHON IPaKTHKH

1.5 [IpuMeHenne Mpu3HAKOB AEITUMOCTH, Pa3I0KeHHe HA MHOKHUTEIN HATYPAIBbHBIX YHCEIT

1.6 PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIC NIPsIMasi U 00paTHAsi IPONOPIUOHATBHOCTH
2 AnreOpanvecKkue BhIPaKCHUS

2.1 IlepeMeHHBIE, YMCIOBOE 3HAUCHUE BBIPKEHHS C IEPEMEHHON. JIonyCTUMBbIe 3HaUCHUs TIEPEMEHHbIX

2.2 IIpencrarieHne 3aBUCUMOCTH MKy BEJIMUMHAMH B BUe GopMyibl. Berauciienus mo gopmynam

2.3 IIpeoOpazoBaHne OYKBEHHBIX BBIPAXKEHUH, TOXKJICCTBEHHO PaBHbIC BHIPAXKEHHUS

2.4 CBolicTBa CTENEHH C HATYPaJIbHBIM IIOKA3aTeIeM

2.5 OpHowreHs! 1 MHOTOWIeHB. CteneHb MHOrowieHa. CII0JKeHHe, BEIYUTAHUE, YMHO)KEHIE MHOTOWICHOB

26 DopMyIIBl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMBI U KBaJpaT pa3HocTH. DopMya pa3sHOCTH KBaJIpaToB.
' PaznoxeHne MHOTOWICHOB Ha MHOYKHTEITH
3 YpaBHEeHUs

3.1 YpaBHEHHE, KOPEHb YPaBHEHUsI, IPaBHJIa IPeoOpa30BaHUsl YPaBHEHHS, PABHOCUILHOCTh YPAaBHEHUI

3.2 JIuHeitHoe ypaBHEHHE C OOHOW MNEPEMEHHOM, YHCIO KOPHEH JMHEHHOTO YpPaBHEHUS, PEIICHUE JIMHEHHBIX
' ypaBHEHUI

3.3 CocTaBlieHHe ypaBHEHMI M0 YCIOBHIO 3a/1a4d. PelieHne TeKCTOBBIX 33]1a4 C IOMOIIBIO YPaBHEHHUN

3.4 JluneitHOe ypaBHEHHE C JIBYMS IIEPEMEHHBIMH U €T0 IpaduK

35 Cuctema IByX JHHEHHBIX YpaBHCHHMH ¢ IBYMsSI NEpEMEHHBIMH. PellleHHne CHCTEM YpaBHEHHMH CIOCOOOM
' noCTaHOBKHU. [IprMephI penieHs TEKCTOBBIX 33184 C IIOMOIIBIO CUCTEM YpaBHEHHI
4 Koopaunate! u rpadguku. @yHKIun

4.1 Koopaunara Touku Ha IpsAMoii

4.2 UucnoBele NpoMeKyTKH. PaccTossHue Mexay 1ByMs TOUKAMU KOOPIUHATHOW MPSAMON

4.3 IIpsimoyronpHas cucteMa koopauHat, ocu OX u Oy. AGcuucca 1 opAnHATa TOYKH HA KOOPJHHATHOI INIOCKOCTH

4.4 ITpumepsl rpadukoB, 3ajaHHBIX (hopMyaamu. UTeHre rpad)uKOB peallbHbIX 3aBUCHMOCTEH

4.5 Honsrue ¢pynkimn. I'paduk Gyakmun. CoiicTBa GyHKIMN

4.6 Jluneitnas ¢ynkms, e€ rpaduk. I'paduk pyHxmn y = [X|

4.7 I'padrueckoe penieHne TMHESHHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX YpaBHCHUH

8 KJIACC

Koxn IIpoBepsieMblii 3/1eMeHT COEPKAHUS

1 Yucna ¥ BEIYUCIIEHUS




Kon IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS
11 KBanmpatHeiii kopeHb ©3 uucna. [loHstne 00 wWppanuoHAIEHOM 4Yucie. JlecATUYHbIE MPUOIKEHUS
' WUPPaAlMOHAIBHBIX YHCEll
12 CBoiicTBa apr()METHICCKUX KBAJIPATHBIX KOPHEH 1 MX MPUMEHEHHE K MPEOOPa30BAHHIO YHCIIOBBIX BhIpaKCHUH
' Y BBIYUCJICHUSAM. [[efiCTBUTEIBHBIC YHCTIa
1.3 CrerneHb ¢ 1eNbIM MoKa3aTesieM u e€ cBoicTBa. CTaHAapTHAs 3allMCh YUCIIa
2 AnrebpanvecKkue BRIpaKECHUS
2.1 KBagpaTHblif TpEXuiieH, pa3siosKeHHe KBaIPATHOTO TPEXUWICHA HA MHO)KUTENN
2.2 Anredpanyeckast 1po0b. OCHOBHOE CBOMCTBO ajredpanyeckoil ;poou
2.3 Crio)xeHne, BRBIMUTAHNE, YMHOXKECHHE, ISICHHE alTreOpandecKux Ipooei
2.4 PanmonanbHble BRIpaKeHHs U MX IpeoOpa3oBaHue
3 YpaBHEHUS ¥ HEPABEHCTBA
3.1 KsagpaTHoe ypaBHeHHe, popMysa KopHel kBaapaTHoro ypaBHeHus. Teopema Buera
3.2 Pemienne ypaBHEHMIA, CBOASIINXCS K JIMHEWHBIM M KBAIPATHHIM
3.3 IIpocreiimme npoOHO-paMOHAIEHBIC YPAaBHEHHUS
34 I'padmyeckast uHTEpHIpEeTaLIUsl ypaBHEHUIA C IByMs MIEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHUU C ABYMS
' nepeMeHHBIMI. [IpuMeps! penenns cucTeM HeJMHEHHBIX YPaBHEHHH ¢ ABYMsSI IEPEMEHHBIMHU
3.5 Pemenne TeKCTOBBIX 3a/1a4 anre0pandeckuM CriocoOoM
3.6 UmncnoBble HEPaBEHCTBA M UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0JTHOM TIepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluHeiiHbIe HEpaBEHCTBA C OJTHOM NIepEMEHHON
3.10 | Cucrembl THHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM
4 DyHKIHN
4.1 [onsarue ¢pynkun. OOIacTh onpeneneHns 1 MHOKeCTBO 3HaueHnH pyHkunn. CriocoOsl 3aganus QyHKIUH
4.2 I'padux pyskunu. Yrenne cBoiicTB pyHKnu 1o e€ rpaduxy
4.3 ITpumepsl rpaduKoB PYHKITUH, OTpaKAIONNX PeabHBIC TPOIECCHI
4.4 DYHKIMHY, ONKMCHIBAIOIINE NPSIMYIO U 0OPaTHYIO NPONOPIIOHATIBHBIE 3aBUCUMOCTH, MX IpaduKu
4.5 OyHKIun y =x?, y = x?
4.6 Oyakmmn y = [x, y = |x|
4.7 I'padrueckoe penieHne ypaBHEHHUH U CUCTEM YpaBHEHMIA
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Uucna 1 BEIYUCICHUS
1.1 ParmoHansHbIe YrciTa, HppaMOHAIBHBIC YHCIIa, KOHCUHBIC M OECKOHEYHBIC ECSTHYHBIC TPOOH
MHOKECTBO JICHCTBUTEIIBHBIX YHCEIN, JCHCTBUTENLHBIC YHCTIA KaK OECKOHEYHBIC JIeCITUYHbBIE ApoOu. B3aumuo
12 O/IHO3HAYHOE COOTBETCTBUE MEXITY MHOKECTBOM JIEHCTBUTENBHBIX YHCEI K KOOPAUHATHOM IpsiMoii. CpaBHEHHE
JICHCTBUTEIBHBIX YHCEIT
1.3 Apudmernyeckue JeHUCTBUS C ISHCTBUTEIHHBIMH YHCIAMH




Kogx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

W3mepenwns, npuOImKeHNst, OLeHKH. Pa3Mepsl 0OBEKTOB OKPY)KAIOIIET0 MHpA, [UIMTEIHHOCTH IIPOILIECCOB B
1.4 okpyxaromeM mupe. IlpubmpkéHHOe 3HaueHHE BEIUYUHBI, TOYHOCTh NpHONMxeHus. OKpyrieHHe dYucel.
IIpukuaka 1 OL[eHKA Pe3yIbTaTOB BBIUMCICHUI
2 YpaBHEHUS ¥ HEPABEHCTBA
2.1 YpaBHEHHUs C OAHOU NEPEMEHHON
2.2 Jluneiinoe ypaBuenwne. Perenne ypaBHeHHH, CBOASIIMXCS K THHEHHBIM
2.3 KBagpaTHoe ypaBHeHUe. PellieHne ypaBHeHUI, CBOSIIMXCSI K KBaAPaTHBIM
24 buxBanpaTtHoe ypaBHeHue. IIpuMepsl pelieHus ypaBHEHUN TPEThe U 4ETBEPTOM CTEIEHEH Pa3lIoKEHUEM Ha
' MHOKHTEITH
2.5 Pemienne npo6HO-palliOHAIBHBIX YPABHEHUH
2.6 CucTeMbl ypaBHCHHH
2.7 YpaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 rpaduk
2.8 Perienne cucrteM ABYX JMHEHHBIX YPaBHEHUI ¢ IByMs IEpeMEHHBIMU
2.9 Pemenne cuctem NByx ypaBHEHHI, OHO U3 KOTOPHIX JUHEIHOE, a IPYroe — BTOPOH CTEIEHU
2.10 [I'paduyeckas nuTepnperanus CUCTEMbl YpaBHEHUI C ABYMsl IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 anreOpanvdeckuM CrIocoO0M
2.12  |YwucnoBble HepaBEeHCTBA M UX CBOWCTBA
2.13 Pemenue TMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHON
2.14 | Pemenne cucteM JIMHEHHBIX HEPABEHCTB C OJTHOM NEpEeMEHHON
2.15 [KBangpaTHble HepaBeHCTBa
2.16  |I'padwmyeckast vHTEpIpETAIMsl HEPABCHCTB M CHCTEM HEPABEHCTB C IBYMS NIepEMEHHBIMHU
3 DyHKIMH
31 Ksagpatmunas ¢pyakums, e€ rpaduk u coiicTa. [lapabona, KOOpIUHATH BEPIIUHEI TapaboIIbl, 0Cb CHMMETPHU
' napaboIibl
3.2 I'padukn dyuxuuii y=KX, y=kx+b u ux cBoiictBa
3.3 I'padukm dynkimit y=K/X, y = x° u ux cBoicraa
3.4 I'paduxu ¢pyHKIHMI , U UX CBOMCTBA
4 UncnoBble IOCIIEI0BATEILHOCTH
a1 Omnpenenenrie u CrocoObl 3alaHUS YHCIOBHIX IOCIENOBaTeIbHOCTEH. 3amaHuWe IOCIeN0BaTeIFHOCTH
' peKyppeHTHOH (hopmyrtoil u popMyol N-To wieHa
4.2 Apudmerrndeckas nporpeccus. ©opMyisl N-ro wieHa apruMeTHISCKOH MPOTPECCHH, CYMMBI MEPBHIX N WICHOB
4.3 I'eomeTpuueckas nporpeccus. @opmyiibl N-ro wieHa reOMeTPUYECKON NPOrpecCui, CyMMBI IEPBBIX N YJIEHOB
44 W3o00paxeHne 4IeHOB apU(PMETHUECKOH W TeOMETPUYECKOM MpOrpeccHii TOYKaMH Ha KOOPAMHATHOU
' IJIOCKOCTH. JINHENHBIN U SKCIOHEHIIMAIBHBIA POCT
4.5 CI0XHBIE TPOLICHTEHI
INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHO# OBPA30BATEJIbHOM ITPOI'PAMMbI OCHOBHOI'O OBIIET'O OBPA3OBAHUS
Kon . .
TR IIpoBepsiemble TPeGOBAHMSA K NPeIMETHBIM pPe3y/IbTaTaM 0CBOECHHSI OCHOBHOM 00pa3oBaTe/ibHOI
T NMPOrpaMMbl OCHOBHOTO 0011ero o0pa3zoBanusi Ha ocHoBe PI'OC

YMmeHue OIIE€pHUPOBATH MMOHATUAMU: MHOKCCTBO, ITIOAMHOKECTBO, OIICpAllM HAJd MHOXCECTBAMU, YMCHUEC

OTIEpHUPOBATh HMOHSATHUSAMH: Tpad, CBI3HBIN rpad, IepeBo, HUKI, NPHUMEHITh UX IPH PEIICHUH 3a]ad;




Kon
NpoBepseMoro
TpeOOBaHUSI

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM pPe3y/IbTaTaM 0CBOEHHSI OCHOBHOM 00pa3oBaTe/bHOI
NMPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

YMEHHE UCIIOJIb30BaTh rpaduyueckoe MpeAcTaBieHre MHOKECTB JJIsl OMUCAHUS PEealibHBIX MPOLECCOB U
SIBJICHUH, IPY PEIICHNUH 33,149 M3 IPYTUX YICOHBIX IPEAMETOB

VMeHHe omnepupoBaTh NOHITHIMH: ONpPEAEIeHHEe, aKCHOMa, TeopeMa, 0Ka3aTelIbCTBO; YMEHHE Paciio-
3HABaTh UCTHHHBIC U JIOXKHBIC BEICKA3BIBAHUS, IIPUBOAUTH IIPUMEPEI K KOHTPIPUMEPHI, CTPOUTH BBICKA3bI-
BaHUsI U OTPHUIIAHU BEICKA3bIBAHUI

YMeHue onepupoBaTh HOHATHAMU: HATypaJIIbHOE YUCIIO, IIPOCTOE U COCTABHOE YMCIIO, AETUMOCTb HATy-
PAJIbHBIX YHCe, MPU3HAKHU ASTUMOCTH, L1€JI0€ YHCII0, MOIYJIb YMCIIa, OOBIKHOBEHHAsS APOOb U JeCITHYHAS
IpoOb, CTaHAAPTHBIN BUJI YKCIIA, PALIMOHATILHOE YUCIIO, UPPALIMOHAIBHOE YHCIIO0, apu(METHISCKUI KBaI-
paTHBIl KOpEHb;, YMEHHUE BBIOJHATH ACHCTBHUS C YWCIAaM{, CPaBHUBaTh U YIOPSANOYMBATh YHUCIIA,
IIPEJCTABIATh YHUCIIA HA KOOPAUHATHON NPAMOM, OKPYIJIAThH YUCIIA; YMEHUE JeNIaTh IPUKUAKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUHN

YMeHue orepupoBaTh MOHATHSIMHA: CTEIICHB C IEJIBIM IOKa3zaTeJeM, apu(METHIeCKUi KBaIpaTHBIA KO-
peHb, MHOTOWIEH, aiaredpandeckasi qpoOb, TOXKISCTBO; 3HAKOMCTBO ¢ KOPHEM HATypaJlbHOHW CTEICHU
Oonbllle eAMHUIBI, YMEHHE BBINOIHATH PAacdy€Thl IO (GopMyiaM, HpeoOpa3oBaHUs LEIbIX, APOOHO-
PaLMOHAIBHBIX BBIPKEHUH U BBIPAKCHUN C KOPHIMH, Pa3I0KEHHE MHOIOWICHA HA MHOXKUTENIH, B TOM
qrCIIe C HCHOJIh30BaHUEM (popMyI pa3HOCTH KBAIPaTOB M KBapaTa CYMMBI H Pa3HOCTH

VYMeHue onepupoBaTh MOHATUAMHU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOM IEPEMEHHOMH, YHCIOBOE
HEPAaBEHCTBO, HEPAaBEHCTBO C IIEPEMEHHOM; YMEHHUE pelIaTh JMHEHHBIE U KBaJpaTHbIC ypPaBHEHMI,
JIpoOHO-pallMOHATbHBIE YPAaBHEHHS C OJHOM NEpeMEHHOH, CHUCTEMBbl JIBYX JIHHEHHBIX YpaBHEHUI,
JTVHEHWHBIE HEPaBEeHCTBA W MX CHCTEMBI, KBaJpaTHBIE U APOOHO-pAIlOHATIbHBIE HEPAaBEHCTBA C OJHOU
NEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUM 33/1a4 U3 APYTHX MPEIMETOB U MPAKTHUYECKUX 3a/1a4; YMEHUE
UCIIOJIB30BATh KOOPAMHATHYIO MNpPSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh JUIS HM300pa’keHHs peIleHM

YpaBHEHUI1, HEPABEHCTB U CHCTEM

YMeHue ornepupoBaTh MOHATHAMHU: (QYHKIUSA, TpaduK (QYHKIUH, HYITH (QYHKIAH, MTPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXKYTKHA BO3pacTaHMs, YObIBaHUsS, HAWOONBIICe M HAMMEHbBIICEC 3HAUCHHUS
(GYHKIUHM, YMEHHE ONEpHPOBaTh MOHATHAMHU: MpsMas MPOMOPIMOHATIBHOCTD, JHHEHHAS (QYHKIHS,
KBaJpaTW4YHas (PYHKIHWsA, oOpaTHas MPOIOPIMOHATBHOCTh, Mapaboiyia, THrepbojia; yMEHHUE CTPOHTH
rpaduku QyHKIMN, UCTIOIB30BATh rPAQHKHU IS OIPEICICHUS CBONCTB MPOLIECCOB U 3aBUCHUMOCTEH, TS
pellicHUs 3a7a4 U3 IPYrUX Y4eOHBIX MPEJAMETOB U PEajbHOM JKU3HU, YMEHHE BBIpaXKaTh (OpMyIaMu

3aBUCUMOCTH MCKIY BCIIMYNHAMU

YMeHre OmnepupoBaTh IOHATHAMH: IIOCIENOBATENBHOCTh, apu(MeTHdeckas M TeOMETpUIecKas
MPOTPECCHU; YMEHHUE UCTIONIB30BATh CBOMCTRBA MOCIEA0BATENBHOCTEH, (POPMYIIBI CYMMBI U OOIIIETO YiIeHa
IIpU peIICHUH 3a/1a4, B TOM YHCJIC 3a]a4 U3 APYTHX YIeOHBIX IPEAMETOB U pEasIbHOM XKU3HU

YMeHne pemars 3a1aun pa3HBIX THIOB (B TOM YHCIIE Ha MPOICHTHL, JOIH U YacTH, ABWKEHHUE, padoTy,
[ICHY TOBapOB U CTOMMOCTH ITOKYIIOK W YCIYT, HAJOTH, 33a4u U3 OONACTH YIpaBIICHUS JIMYHBIMU U
ceMeHBIMU (pHMHAHCAMM); YMEHHE COCTABIISATH BBIPAKEHUS, YPAaBHEHHS, HEPABCHCTBA U CHCTEMBI IO
YCIIOBHUIO 3aJIa4y¥, MCCIIENIOBATh MOJYYCHHOE PElieHHE U OICHUBATH MPaBAONOJO00OHOCTh MONYyYSHHBIX
pE3yIbTATOB

YMeHre onepupoBaTh MOHATUSAMH: (PUTYpa, TOUKA, OTPE30K, MpsMasi, Tyd, JJOMaHasl, yToJi, MHOTOYTOJIb-
HUK, TPEYTOJIbHUK, PaBHOOCIPEHHBIN M paBHOCTOPOHHUH TPEYTOIbHUKH, IPSIMOYTOIBHBIA TPEYTOJIBHHUK,
MeJlaHa, OMCCEKTPHCA W BBICOTA TPEYTOJIbHHKA, YETHIPEXYTONBHUK, MTapajuiesiorpaMM, poMO, TpsiMo-
YTOJIBHUK, KBaApaT, Tpalelys; OKPYKHOCTb, KPyI, KacaTeiabHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMHU
¢urypamu; ymeHHMe pemaTh 3adadd, B TOM YHCJIE W3 IIOBCEAHEBHOM >KM3HM, Ha HAXOXKICHHE

T€OMETPUIECKUX BEJIMYMH C IPIMEHEHNEM H3yUCHHBIX CBOMCTB puryp u haktoB




Kon
NpoBepseMoro
TpeOOBaHUSI

10

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM pPe3y/IbTaTaM 0CBOEHHSI OCHOBHOM 00pa3oBaTe/bHOI
NMPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh IMOHATHAMH: PaBEHCTBO (UTYp, paBEHCTBO TPEYTrOJILHHUKOB; MapauIeNbHOCTh U
NEPIEHAUKYISIPHOCT IPAMBIX, YTOJI MEXIY MpsIMbIMH, NEPHEHAUKYISp, HAKIOHHAS, MPOEKIUA,
nogobue ¢uryp, mogoOHBIE TPEYroIbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH W TIPSAMOH; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPUIO U IMojodue (uryp, mapaunenbHOCTh U HNEPHEHIUKYISIPHOCTh
IPSMBIX B OKPYXKAIOLIEM MUpPE

11

YMeHue onepupoBaTh MOHATHSMU: JJIMHA, PACCTOSHUE, YroNl (BEJIWYWHA YIIa, CHHYC W KOCHHYC yIia
TPEyTOJIbHUKA), TUIOIIA/Ih; YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE;
YMEHUE TPUMEHATh (OPMYJNIBI TEPUMETPa W IUIOMIATH MHOTOYTOJIBHHKOB, IJIUHBI OKPYXHOCTU H
IUTOIIAIN KpyTra, 00beMa MPSMOYTOIBHOTO MapajuIeIehIeIa; YMEHHE IPUMEHATh IPU3HAKA PAaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CYyMMeE YIJIOB TPEyrojbHHKa, Teopemy lludaropa, TpuroHoMeTpuueckue
COOTHOUICHHUS JJIs1 BBIYMCIICHHS JUIMH, PACCTOSHUM, TUIOIaaen

12

YMmeHue n300paxaTh IUIOCKUE (GUTYPHI U MX KOMOHHAIINH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C IO-
MOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M AIICKTPOHHBIX CPEICTB 110 TEKCTOBOMY HJIHM CHMBOJBHOMY
OITUCaHHIO

13

YMeHue onepupoBaTh MOHATHAMH: MPAMOYTOJIbHAS CHCTEMa KOOPAWHAT; KOOPIUHATHI TOYKH, BEKTOD,
CyMMa BEKTOpPOB, IMPOHM3BEICHUE BEKTOpa HAa YHUCIO, CKAJSIPHOE IPOM3BEACHHE BEKTOPOB; YMCHHE
HCIIOJIF30BATh BEKTOPHI U KOOPIMUHATHI IS MPEACTABICHIUS JaHHBIX W PEIICHHS 3a/ad, B TOM YUCIE U3
JPYTUX Y4eOHBIX PEIMETOB M PeasIbHOW JKH3HU

14

YMeHue OIepUpoBaTh MOHATHAMHU: CTOJNOMKOBBIE W KPYTOBBIE IHATPAaMMBI, TaOJHIEL, CpeIHee
apuMeTHIecKoe, MeaHa, HanOoIbIIce M HANMEHBIIIee 3HAYCHNUS, pa3MaxX YHCIOBOTO Ha0Opa; yMEeHHE
W3BIIEKaTh, MHTEPIIPETUPOBATh U MPE0Opa3oBbIBaTh WHGOPMAIIHIO, MTPEACTABICHHYIO B TaOMUIaX U Ha
JuarpaMMax, OTPaXKarolIyl0 CBONCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U SIBJICHUH; yMEHHE
pacro3HaBaTh U3MEHUYUBBIE BEJIMYMHBI B OKPYKAIOILEM MUPE

15

YMeHue omnepupoBaTh MNOHATHAMHU: CIyYalHBIA ONBIT (CIydailHBIM SKCIIEPUMEHT), JIEMEHTapHOE
coOBbITHE (PJIEMEHTApHBIA WCXOM) CIYyYalHOTO OIBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
yMEHHE HaXOJIUTh BEPOSITHOCTH CITy4alHBIX COOBITHI B OIbITax
C PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITHSMHA; YMEHHE PelIaTh 3a1a49l METOJJ0M OPTaHN30BaHHOTO
nepebopa M ¢ HCHOJIB30BAHHEM IpPaBHIA YMHOXKCHMS; YMCHHME OLICHMBATh BEPOSITHOCTH pEalIbHBIX
COOBITHI U SIBIEHHM, TOHUMAThH POJb MPAKTHYECKU JTOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHH B OKpY-
JKAIOIIEM MHUpE W B JKU3HH; 3HAKOMCTBO C ITOHATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIIINX YHCEIT ¥ €T0 POJIBIO B MACCOBBIX SIBICHHUSX

16

VYmeHue BI)IGI/IpaTI) HO[[XO[[S[H.[I/Iﬁ HSyHCHHbIﬁ METOA MJIA pCIICHU 3aJa4u, IPUBOANUTH IIPUMEPBI MaTEMaA -
THYCCKHUX SaKOHOMepHOCTeﬁ B IPUPOAC U KXKU3HU, PACTIO3HABATH IMPOABJICHUC 3aKOHOB MATEMATHKHU B
HNCKYCCTBC, OIIMCBhIBATHh OTIACIBHBIC BBIJAIOIIHUECA PE3YIIbTAThI, IIOIYYCHHBIE B XOIC Pa3BUTHA
MAaT€MAaTUKM KaK HayKW, I[IPUBOAWUTHL MPUMCPBI MATCMATHYCCKUX OTKpBITI/Iﬁ n HuX aBTOPOB B

OTEYECTBEHHOM U BCEMUPHOM UCTOPUU

INEPEYEHB 2JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA OI'S 11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUA
1 Uuciia 1 BEIYHCIEHNS
1.1 HarypaneHble u nemnsle yncina. [Ipu3Haky 1eTMMOCTH HENBIX YACET




Kon IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS
1.2 OOBIKHOBEHHBIE U JECATHUHbIE IPOOH, IPOLEHTHI, 0ECKOHEUHBIE IEPHOIUUECKUE APOOU
1.3 ParroHanbHbIe YrcIa. ApUpMETHIECKHE ONepPaIi ¢ PAIIMOHAILHBIMHI YHCIIAMU
1.4 JleiicTBuTENbHBIC YKiclia. Apu(MeTHIeCKHEe OTIepalii C NSHCTBUTEIBHBIMHA YHCIIAMH
1.5 [TpubmKEHHbBIC BRIYHCICHIS, TIPABIJIA OKPYTIICHIS, IPUKHJIKA F OLIEHKA PE3YJIbTaTa BBIYHCICHIH
2 AnrebpanvecKkue BRIpaKCHUS
2.1 BykBeHHBIC BBRIpaOXKeHHUs (BRIPOKEHHS C IEPEMEHHBIMU )
2.2 CreneHs ¢ 1enbM nokaszareneM. CTeNeHb ¢ palMoHaIbHbIM NoKa3aTeneM. CBOWCTBA CTENCHU
2.3 MHoTrouwIeHb!
24 Anrebpandeckas 1po0b
95 Apupmernyeckuit KOpeHb HaTypaJIbHOU CTEICHHU. HeiictBus
' ¢ apu(pMETHYECKUMHU KOPHSIMHU HATYpaJbHOW CTeleHH
3 YpaBHEHUS ¥ HEPABEHCTBA
3.1 Ilenple u qpoOHO-panOHaALHBIE YpaBHeHUs. CUCTEMBI U COBOKYITHOCTH YpaBHCHHHA
3.2 Ilenble 1 qpoOHO-panoHATIbHbIE HEPaBEHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Penienune TeKCTOBBIX 3a1a4
4 YucioBbIe OCIEN0BATEIbHOCTH
4.1 TlocmemoBaTenbHOCTH, CITOCOOBI 3aJaHMs IIOCIIEI0BATEILHOCTEH
4.2 Apudmernyeckas ¥ TeoMeTpruecKas nporpeccuu. @opmysia CI0KHBIX TPOIICHTOB
5 DyHKIMU
OyHk1MA, crnocoOsl 3amanus ¢yHkuuu. I'paduk ¢yHkmu. OONacTh ONpeneseHus U MHOXKECTBO 3HAYCHUI
5.1, ¢yakmum. Hymu  ¢yHkmwm. TIpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH ()yHKIIHH.
MakcuMmyMbl 1 MUHUMYMBI GyHKInH. Hanbospliee v HanMeHblIee 3HaueHne QYHKIMU Ha TPOMEXYTKE
6 KoopnuHatel Ha npsiMoi U TNIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToOBBI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue GpuUrypsl 1 Ux CBOHCTBA
7.2 TpeyrojbHUK
7.3 MHOroyrosbHUKH
7.4 OKpYXHOCTb U KpyT
7.5 M3MepeHre reoMeTpUIEeCKUX BEJTUIUH
7.6 BexTops! Ha 10CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnucaresnbHas CTAaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

» MaremaTuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBeHb: yueOHUK; 15-¢ u3nanue,

nepepadorannoe MaxkapsiueB FO.H., Munmtok H.I'., Hemkos K.W. u ap.; nox pepakuueit

TensikoBckoro C.A. AknmonepHoe oomiecTBo «M3aatenbeTBo «IIpocBemnieHuney

» Marematuka. AnreOpa: 8-if kimacc: 0a30BbIN YpOBEeHB: yueOHUK; 16-¢ n3nanue,

nepepadbotanHoe MaxkapserueB F0.H., Munmroxk H.I'., Hemikos K.W. u 1p.; mox pegakuuei

Tensaxosckoro C.A. AkunonepHoe obmiectBo «M3narensctBo «lIpocsemenne»

» MaremaTuka. Asredpa: 9-if kiacc: 6a30BbIi ypOBeHb: yueOHUK; 15-¢ u3nanue,

nepepadborannoe MaxkapsrueB FO.H., Munmtok H.I'., Hemikos K.W. u ap.; nox penpaxkuueit

TensxoBckoro C.A. AknponepHoe o0miecTBo «M3aatenbetBo «IIpocBerieHuney

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Matemartuka. Ypoku anreOpsl. 7 kiacc. ba3oBsiil ypoBeHb.

Mertoauyeckoe nocobue, Kpaitnena JI.b.

Marematuka. Ypoku anredpsl. 8 kiracc. ba3oBbIil ypoBeHb.

Mertoauueckoe nocobue, Kpaitnena JI.b.

Marematuka. Ypoku anreopsl. 9 kinacc. ba3oBblil ypoBeHb.

Mertoanyeckoe nocobue, Kpaiinena JI.b.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

yaklass.ru

uchi.ru

education.yandex.ru




