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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y oOyuaronuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOW JCHCTBHSI M BBIBOHI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanosiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucaa ¥ BeIUUCICHUSN», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JPYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4deOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTthdeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHHM «YuWcClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMM YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS TNPOLECCOB U
ABJICHUN peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue martepuana crnocoOCTBYeT Pa3BUTHIO Y OO0yYaroluxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. IloHATue panMoOHANBHOrO 4YHCNA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeesieHue, NpeoOpa3oBaHue
BBIPQXCHUI HAa OCHOBE OIpEIEICHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JECIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcie mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycThMBIe
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CreneHb MHOrouneHa. CiokeHne, BBIYUTaHUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUS ypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBl€HHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C ABYMs MEPEeMEHHbIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UncinoBsle IPOMEXKYTKU. PaccTosiHre Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkiun. CpoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dyHkimm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPAaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST HppalMOHaANbHBIX yncen. CBoiicTBa apu(pMETUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. JefiCTBUTENbHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSIAJIreOpandeckne BbIpaKeHu sl

KBampaTHbpiii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOer.
ParnmonanbpHble BhIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PAaBHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpHpeTalys YpaBHEHUN C ABYMsI IEPEMEHHBIMH U CUCTEM
JVHEWHBIX YpAaBHEHHUW C JBYMsS IIlepeMEHHbIMMU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CiocoOb! 3a1anus PyHKITUH.

I'padux ¢ynkumm. YUtenwe cBoicTB GyHKmu mo e€ rpaduky. [Ipumepst
rpadukoB QPyHKININA, OTPaXKAIOIIUX PEATbHbBIE MPOIIECCHI.



@DyHKIMY, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOMOPIHOHATBHBIC
3aBHCHMOCTH, HX rpadukn. Oykuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MIPSMOI.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(pMETUYECKUe JEHUCTBUS C
JEACTBUTEIbHBIMU YUCIIAMU.

Pasmeppl 0OOBEKTOB OKPYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknuaka u orieHKka pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiady
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMs ITIEPEMEHHBIMU. PellieHne cUCTEM JBYX YPaBHEHHI,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHoM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHH IMapadOJIbI.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



YucnoBele  mOCHENOBATENBHOCTUUMCIOBBIE  MOCTIEA0BATEIBHOCTH M
Nporpeccun

[IoHsiTHE YHCIIOBOW IOCIENOBATEIBHOCTH. 3aJaHME II0CIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyIoit u hopmysio N-To wieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEeOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl  yuyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PaKAaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PELICHWH, PacCyXIECHUH, YMEHHUIO BHUIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUECKONM HayKd Kak cQepbl 4YeIoBeuYeCKOn
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe BocnuTaHMe, (POPMHPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3II0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryispHas ¢undeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpYXalollell cpeapl, IJIaHUPOBAHMUS TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATECIbHOCTh, B TOM UHCIIC
YMEHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYalMIO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble jornueckue aAecTBUs:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOmIue,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (akToB, BBICTpaUBaTh APrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpPATh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAINMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOMpATh (GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOTYYEHHbIN pe3ylbTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pElIeHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMYME€ U CXOACTBO IMO3UIMIL, B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyIECTBA  KOMaHJHOM MU
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHIoBbIX (opmax pabotsl (0OcCyxneHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YAacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLIEHMBaTh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEHM, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHusl MaTeEMaTUUECKOM 3a/1auu;

NpEeABUNIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MPHU pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHSTh MPUUUHBI JOCTHKEHUS WIH HEJOCTIKCHUS 11ETTH,
HaXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyudenus B 7 KJjacce O0Oyd4arolmIuics MOJYYUT CIEIYIOUTUE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYHCIEHHUS

BeimonHsaTh, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECITHUHBIE TPOOH.

[lepexoguTh OT oaHON (HOPMBI 3alUCH YUCEN K APYyroi (ImpeoOpa3oBbIBaTh
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BEIOMHATE IPUKUAKY U OLEHKY pe3yJbTaTa BRIYMCICHUM, OIIEHKY 3HAUCHHIA
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTEJSIMU.

[IpumeHsTh  TpHU3HAKKW  JAETUMOCTH,  pa3No)KEHHE Ha  MHOXKUTENH
HaTypaJIbHBIX YHUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHBIE 33/aud, CBS3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPONOPILHOHATIBHOCTBIO BEJIMYWH, IPOLIEHTaMH, HHTEPHPETUPOBATH
pe3yabTaThl peUIeHUs 3aJa4 ¢ y4€TOM OTpaHUYEHUM, CBA3AHHBIX CO CBOMCTBaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPAKEHUA

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasa.

Haxoauts 3HaueHnss OYyKBEHHBIX BBIPQKCHHUW MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHHS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEACHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJIBI KBapaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUJICHOB ISl PELICHUS Pa3IMYHbIX 3ajad
U3 MaTEMaTHKHU, CMEKHBIX TPEMETOB, U3 PEaIbHOM MPaKTHUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMs U HEpaBeHCTBA

Pewats JMHEMHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, NPUMEHSS NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIBHOMY emy. IIpoBepsATs, sABIsIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JByMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTaT.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3alIUChIBATh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanyecKoM si3bIKe.

OTrMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMH W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalin3a WHOOpMaIuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMAIIUIO U3 TPApUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoHiy obOyueHuss B 8 kJiacce OOydYarolIMICS TMOJTYYUT CIICIYIOIINUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCIECHUN, N300pa)kaTh JACHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO0 KBaJIpPAaTHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIIONb3Ys
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATHIHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C MeJbIM TOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETICHH C LIEJIbIM IOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pelICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJlpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE KUCCIECIOBAHNS YPABHEHU U CUCTEM YpaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM T'padUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT croBecHON (GOPMYIHPOBKH 3a7adul K €€ ainredpandeckoit
MOJEIN C IIOMONIBIO COCTABJIECHUS YPABHEHUS WA CHCTEMbl YypaBHEHUHU,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JII CpPaBHEHUS, OIICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyueckyr0 WUTIOCTPAIIMI0 MHOXXECTBA PEIICHUHA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W KUCTHOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNATh 3HAUeHHE (YHKIHUHU TIO0 3HAYCHUIO
aprymMeHTa, OlpeeiaTh CBOMCTBa (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku dJ€MEHTapHbIX QYHKUIUNA BUJIA:

y = kiIx, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xonmy oOyuenus B 9 kKjacce 0Oydaroumuiics TMONMYYUT CIEIYIONTHE
MpPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAI0YMBATH PAIUOHAJIBHBIC U UPpaAIllMOHATILHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAJIBHBIMH  UYHCIIAMH,
coyeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYHCICHUS C
UppalMoOHaIbHBIMU YUCIaAMHU.



Haxonute 3HaueHHMs CTENEHEW C LENbIMU I[OKa3aTels MU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  EUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pPE3ybTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPaBHEHUS, YPABHECHMS, CBOASIIMAECS K
HUM, NPOCTENIINE TPOOHO-pAllMOHATIbHBIC YPABHEHHS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aauydl aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UJIM CUCTEMBI JIBYX YPABHEHUM C ABYMs TIEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATH, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHElHbIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YMCIOBOW MPSIMOW, 3alMCHIBATH PEUICHHUE C IMOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUH PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImi Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoct ot
3HaYE€HUU KOA()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEeMaTHYECKU IpapUKA KBAIPATUYHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMyIie, MPUBOIUTE MTPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCU U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpPecCUd Npu
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIACHHUS C HUCHOJB30BaHUEM (GopMysn N-ro 4jieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaunmenoBanue

Ne
pa3esioB U TeM

n/n KoaunuecTBO 4acoB
NMPOrpamMmbl

Yucna u Beruncienus. PanyonanbHble yncia
Anrebpanueckue BbIpaKeHUs

YpaBHEHHUsI U HEPABEHCTBA

Koopaunats! u rpapuku. ®yHkunu

[ToBTOpEeHME U 06001IEHNE

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

DJIEKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE
pecypchl
Beero KoHTpoJbHbIE
padoThI
25 1
27 1
20 1
24 1
6 1
102 5

IIpakTH4eckue
padoThI

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90




8 KUIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMmbl

Yucna ¥ BRIYUCICHUS. KBaI[paTHLIC KOPpHHU

Uucna u Beraucienns. CTEeHs ¢ O CJIIbIM
II0Ka3aTCJIEM

Anrebpanyeckue BbIpaKEHHUSL.
KBagpartsslii TpéxuneH

AnreOpanyecKue BhIPaKCHHUS.
Anrebpandeckas 1po0b

YpaBHeHus u HepaBeHCTBA. KBagpaTHbie
YpaBHEHUSA

VYpaBHeHnus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA

@yHknnnu. OCHOBHBIE IOHATHUS

Oyukuuu. Yucnosble QyHKIUU

[ToBTOpEeHMNe u 060061IeHNE

KoauuecTBO 4acoB

Bcero

15

15

15

13

12

102

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8




9 KUIIACC

Ne i/

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

Yucna v BeiuuciieHus. JleMCTBUTENbHBIE
yucia

VYpaBHEHMS U HEPABEHCTBA. Y PABHEHHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus U HepaBeHCTBA. CHCTEMBI
yYpaBHEHUU

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa

DyHKIMHU

YucnoBbIe IIOCIEA0BATEILHOCTH

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs

3HAHUHN

KoauuecTBO 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

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

bubmnoreka IIOK
https://m.edsoo.ru/7f419d08
bu6anoreka LIOK
https://m.edso0.ru/7f419d08
bu6nuorexa [IOK
https://m.edso0.ru/7f419d08
bu6anoreka LIOK
https://m.edso0.ru/7f419d08







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne
wn Tema ypoka
1 [TonsiTHE paMOHAIILHOIO YUCIa
5 Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C
palnoHaIbHBIMU YU CIAMU
4 Apudmernueckue neiicTBus ¢
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiicTBus ¢
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsi04MBaHue
paIMOHATIBbHBIX YHCE
3 CpaBHeHue, ynopsi04MBaHue
paIOHATIBHBIX YHCE
9 CpaBHeHue, ynopsa04MBaHue
palMOHAIBHBIX YUCEI
10 Crenens ¢ HATYpPATBHBIM
MoKazaresiem
11 Crenens ¢ HaTypalIbHBIM

IIOKa3aTcjiIcM

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de

bu6nmoreka [JOK
https://m.edsoo.ru/7f421382




12

13

14

15

16

17

18

19

20

21

22

23

24

25

CreneHb ¢ HaTypaIbHBIM
[I0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3areieM

CreneHsb ¢ HaTypalbHBIM
IOKa3aTeneM

Pemenue ocHOBHBIX 3aJa4 HA I[pO6I/I,

MPOLEHTHI U3 PEATBbHON PAKTHKH

Pemenue ocCHOBHBIX 3aJa4 Ha I[pO6I/I,

MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,

IIPOLICHTBI U3 PEaIbHOU NPAKTUKU

Pemenue ocHOBHBIX 3aJa4 HA I[pO6I/I,

MPOLCHTHI U3 peaanoﬁ IIPpaKTUKH

[Ipu3Haku nenuMocTH, Pa3inoKEeHUs
Ha MHOXHUTEJH HATYPAJIbHBIX YHCEI
[Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIM HATYPAJIbHBIX YHCEIT
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHas IPOIMOPIIMOHATBHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
KonTponbhas pabota no teme
"PanoHanbpHbIE ynciia'

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

bubmuoreka [JOK
https://m.edsoo.ru/7f4218be




26

27
28

29

30

31

32

33

34

35

36

37

38

BykBeHHBIE BbIpaKEHUs

DopMyiibl

DopmyJibl

Ilepemennsle. [lonycTMble 3HaYEHUS
IIEPEMEHHBIX

[Ipeobpa3oBanue OYKBEHHBIX
BBIPQKCHUH, PACKPHITHE CKOOOK U
MIPUBE/ICHUE TTOIOOHBIX CIIAaraeMbIX

[Ipeobpa3oBanue OYKBEHHBIX
BBIPQKCHUH, PACKPHITHE CKOOOK U
MIPUBEICHUE TIOJJOOHBIX CIIaraeMbIX

[IpeoOpazoBanre OYKBEHHBIX
BBIPAKEHUI, pacCKpbITHE CKOOOK U
NpUBEJCHNE OJOOHBIX ClIaraeéMbIX
[TpeobOpazoBanre OyKBEHHBIX
BBIPAKEHUI, pacKpbITHE CKOOOK U
MIPHUBEICHUE TIOJJOOHBIX CIaraeMbIX

CBolicTBa CTENEHU C HATYPAIBHBIM
nokasareaeM

CBolicTBa CTENEHU C HATYPAIBHBIM
II0Ka3aTeseM

CBolicTBa CTENEHU C HATYPAJIbHBIM
oKa3aTeseM

MHuoro4ieHsl

Muoro4ieHsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41feec

bubmuorexa [JOK
https://m.edsoo.ru/7f41fafa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fd70

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154e

bubmuorexa [JOK
https://m.edsoo.ru/7f4218be

bu6mmoreka [JOK
https://m.edsoo.ru/7f42276e
bu6mmorexa [IOK
https://m.edsoo.ru/7f422930




39

40

41

42

43

44

45

46

47

48

49

50

51

52

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC
MHOT'O4JICHOB

CnoxxeHue, BBIYUTaHHUE, YMHOKEHUE
MHOT'OUYJIEHOB

Crnosxenue, BBIMUTAHUE, YMHOKEHHE
MHOI'OUYJICHOB

CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE
MHOT'OUYJIEHOB

DopmyJIbl COKPALLIEHHOTO
YMHOXEHHUS

@opMyIIbI COKpALIEHHOTO
YMHOXEHUS

DopmyJIbl COKPALLIEHHOTO
YMHOXEHUS

@opMyIbl COKpaLIEHHOTO
YMHOXEHHS

@opMyIIBI COKpAIEHHOTO
YMHOXEHUS

Pa3no)xeHne MHOTO4YJIEHOB Ha
MHO>KHUTEIIN

Pa3snoxeHne MHOro4I€HOB Ha
MHO>KUTEIN

PasnoxeHne MHOro4€HOB Ha
MHOXKHUTEIN

Pa3no)xeHne MHOrO4JI€HOB Ha
MHO>KUTEIN

KonTponbhas pabota no teme
"AnreOpanyeckue BbIpaxeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/7f422af2

bubmuoreka [JOK
https://m.edsoo.ru/7f422cc8

bu6mmoreka [IOK
https://m.edsoo.ru/7f422fca

bubmuorexa [JOK
https://m.edsoo.ru/7f423182

bu6mmoreka [IOK
https://m.edsoo.ru/7f42432a

bubmuorexa [JOK
https://m.edsoo.ru/7f42464a

bubmuorexa [JOK
https://m.edsoo.ru/7f424c12

bu6mmoreka [IOK
https://m.edsoo.ru/7f424fd2

bubmuorexa [JOK
https://m.edsoo.ru/7f4251d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f423312

bu6mmorexa [IOK
https://m.edsoo.ru/7f4237fe

bubmuoreka [JOK
https://m.edsoo.ru/7f4239de




53

54

55

56

57

58

59

60

61

62

63

64

YpaBHeHue, IpaBuiIa
npeoOpa3oBaHusi ypaBHEHUS,
PaBHOCUIIBHOCTb YPaBHEHUM

JIuneitHOe ypaBHEHUE C OJJHOM
MEPEMEHHOM, PEeIICHUE TUHEUHBIX
ypaBHEHUU

JIuHeitHOE ypaBHEHHUE C OJHOU
MEePEMEHHOM, PEIICHUE JTUHEHUHBIX
ypaBHEHUH

JIuHeitHOE ypaBHEHUE C OJHOM
MEPEMEHHOM, PEIIEHUE JTMHEUHBIX
YpaBHEHUU

Pemenne 3amau ¢ nomMomnpro
YpaBHEHUU

Pemrenue 3anad ¢ moMoIIbIO
ypaBHEHUN

Pemenne 3amau ¢ nomMomero
YpaBHEHUU

Pemrenue 3ana4 ¢ moMoIbI0
YpaBHEHUU

JInHeliHOe ypaBHEHUE C 1BYMs
MEPEMEHHBIMH U €r0 rpaduk
JIuneliHOE ypaBHEHHE C IBYMS
MIEPEMEHHBIMH U €ro rpaduk
Cucrema 1ByX TUHEHHBIX YpaBHEHHUN
C IByMsI IEPEMEHHBIMH

Cucrema 1ByX JTUHEHHBIX YpaBHEHHUH
C IBYMs IIEPEMECHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f420482

bubmuorexa [JOK
https://m.edsoo.ru/7f42064e

bu6mmorexa [IOK
https://m.edsoo.ru/7f420806

bu6mmoreka [IOK
https://m.edsoo.ru/7f4209a0

bu6mmoreka [JOK
https://m.edsoo.ru/7f420e6e

bu6mmoreka [IOK
https://m.edsoo.ru/7f427c32

bu6mmoreka [IOK
https://m.edsoo.ru/7f427e8a

bu6mmoreka [JOK
https://m.edsoo.ru/7f42836¢




65

66

67

68

69

70
71

72

73

74
75

76

77

78

79

80

CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU

CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMS IEpEMEHHBIMU

Pemenue cucrem ypaBHEHH
Pemenue cucrem ypaBHEHUI

Pemenue cucrem ypaBHCHI/Iﬁ

Pemienue cucrem ypaBHEHH
Pemenne cucreM ypaBHeHu

KonrtponbHas pabora no teme
"JIuHeliHble ypaBHEHUS"

KOOpI[I/IHaTa TOYKH Ha HpHMOﬁ

YucnoBble IPOMEKYTKH

YucnoBble IPOMEKYTKH

Paccrositnue Mexay 1ByMsi TOUKaMH
KOOPJIMHATHOM MPSIMOit

PaccrosiHne Mexy 1ByMs TOYKaMU
KOOPAMHATHOU IIPSAMON

HpﬁMoyr OJIbHad CUCTCMaA KOOPANHAT
Ha IJIOCKOCTHU

[IpssMoyronbHas cuctemMa KOOpAUHAT
HAa IUIOCKOCTH

[Tpumeps! rpaduKoB, 3a1aHHBIX

bubmuorexa [JOK
https://m.edsoo.ru/7f4284de

bubmuorexa [JOK
https://m.edsoo.ru/7f42865a

bubmuorexa [JOK
https://m.edsoo.ru/7f4287d6

bu6mmoreka [IOK
https://m.edsoo.ru/7f421044
bu6mmoreka [IOK
https://m.edsoo.ru/7f41de76

bu6mmoreka [JOK
https://m.edsoo.ru/7f41dff2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41el6e

bu6nmoreka [JOK
https://m.edsoo.ru/7f41e42a

bubmuorexa [JOK




81

82

83

84

85
86
87

88

89

90

91

92

93
94

95

dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

Yrenne rpauKoB pearbHbIX

3aBHCUMOCTEN

Urenune rpad)iKoB peaibHBIX
3aBHCUMOCTEN

[lonatue GyHKINU

I'padux pyHKIIN

CaoiicTBa GpyHKINI
CaoiicTBa QyHKIMIMA
Jluneitnas QpyHkuus

Jluneitnas GpyHkuus

[TocTpoenue rpaduka TuHEHHON
byHKIIIT

ITocTpoenue rpaduka TUHEHHOM
byHKIIIT

I'paduk pynkumm y =[x|

I'paduk pynkumn y =[x|
KonrtponbHas pabora no teme

"Koopaunats! u rpadpuku. Oynxmmm”

https://m.edsoo.ru/7f41e8a8

bubmuorexa [JOK
https://m.edsoo.ru/7f41ed80

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ea24

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ef06

bubmuorexa [JOK
https://m.edsoo.ru/7f41f078

bu6mmoreka [JOK
https://m.edsoo.ru/7f41f1fe

bu6mmoreka [IOK
https://m.edsoo.ru/7f427282

bu6mmorexa [IOK
https://m.edsoo.ru/7f427412

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41f50a




96

97

98

99

100

101

102

/ Beepoccuiickast IpoBepoYHast
pabora

Hroroas koHTpoabHas pabora /
Bcepoccuiickas npoBepouHas pabota

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiiacca, 00001IeHne
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METO/IOB Kypca 7 Kjacca, 00001ieHne
3HAHUU

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HaHUU

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METO/0B Kypca 7 Kiacca, 00001ieH1e
3HAHUU

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOIOB Kypca 7 Kjacca, 00001eHne
3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U

METOIOB Kypca 7 Kjacca, 00001eHne
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

bubmuoreka [JOK
https://m.edsoo.ru/7f429c6c

bubmuorexa [JOK
https://m.edsoo.ru/7f429f32

bubmuorexa [JOK
https://m.edsoo.ru/7f42a0e0

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900




8 KUIACC

Ne
n/n

10

11

12

13

Tema ypoka

KBanpaTHblif KOpeHb U3 YHCIIa

[TonsiTre 06 UPpaLIMOHAIILHOM YHUCIIE

HGCSITI/I‘{HLIG HpI/I6HI/I)KCHI/I${
HppalliOHAJIbHBIX YHUCECII

JlecATUYHBIC TPUOIMKCHUS
HMPPALMOHAIIBHBIX YHCET

JleficTBUTENIbHBIEC YUCIIA
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI
CpaBHeHME IEWCTBUTENIBHBIX YHCEI

Apudmerndeckuit KBaapaTHbIHN
KOpEHb

VYpaBHeHue Buia x> = a

CoiicTBa apumMeTnyecKux
KBaJPATHBIX KOPHEH
CoiicTBa apudmMeTnyecKkux
KBaJIpaTHBIX KOpHEN
[IpeobpazoBaHme YUCTOBBIX
BBIPAYKEHHI, COJIEPIKAIIUX
KBaJpaTHBIC KOPHU

[Tpeobpa3oBaHUe YHCTOBBIX

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUHA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f42d452

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eaaa

bu6mmorexa [IOK
https://m.edsoo.ru/7f42d862

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d862

bu6mmoreka [JOK
https://m.edsoo.ru/7f42dd26

Bbubnmoreka [JOK



14

15

16

17

18

19

20

21

22

23
24

BBIPAYKEHMI, COJIepIKALIUX
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
BBIPAYKEHHM, COJIepIKaILIUX
KBaJIpaTHbIE KOPHU
[Ipeobpa3oBaHue YHCITOBBIX
BBIPAYKEHH, COJIEPKAILUX
KBaJIpaTHbIC KOPHU

CreneHs C LEIBIM ITI0Ka3aTeaeM

CrangapTHas 3alluCh 4YucCia.
PazMepsl 00bEKTOB OKPYKAOIIETO
Mupa (OT IIIEMEHTAPHBIX YACTHIL JI0
KOCMHYECKHX 00BEKTOB),
JUTUTENIEHOCTh TMPOLIECCOB B
OKpY>KaroIieM MHpe

CBOiiCcTBA CTEMNEHH C IETBIM
oKasarejieM

CBOiiCTBA CTEMNEHH C IETBIM
rokasarejieM

CBOICTBa CTEIIEHU C OCJIbIM
IIOKa3aTcjIeM

CBolCTBA CTEIIEHU C LIETBIM
IoKa3arejieM

CBolCTBA CTEIIEHU C LIEJTBIM
IoKa3arejieM

KBanpatsblil TpéxuneH

KBanpaTHblii TpEXUIIeH

https://m.edsoo.ru/7f42ded4

bubmuorexa [JOK
https://m.edsoo.ru/7f42e0be

bubmuorexa [JOK
https://m.edsoo.ru/7f42e262

bu6mmorexa [IOK
https://m.edsoo.ru/7f4354a4

bu6mmorexa [IOK
https://m.edsoo.ru/7f436098

bu6mmoreka [IOK
https://m.edsoo.ru/7f435648

bu6mmoreka [JOK
https://m.edsoo.ru/7f435648

bu6mmorexa [IOK
https://m.edsoo.ru/7f435648

bu6mmorexa [IOK
https://m.edsoo.ru/7f43599a

bubmuoreka [JOK
https://m.edsoo.ru/7f435ed6




25

26

27

28

29

30

31

32

33

34

35

36

37

Pa3noxxeHne kBaxpaTHOrO
TPEXUJICHA HA MHOKUTEIIN

Paznoxxenne KBaJIpaTHOI'O
TpéaneHa Ha MHOXXHTCIIN

KonrponsHas pabora mo remam
"KBanpathsle kopHu. CTeneHu.
KBanpatuslii Tpexusnen"

Anrebpanyeckas 1po0b

JlonycTuMeble 3HaUeHUS
MEPEMEHHBIX, BXOASAIINX B
anredpanvecKue BbIPaKEHUs

JlomycTumble 3HaYEeHUS
IEPEMECHHBIX, BXOAAIINX B
anredpanvecKe BbIPaKEeHUs

OCHOBHOE CBOMCTBO
anreOpandyeckoi 1podu

Coxkparenue npooeit
Coxkparenue npooeit

Coxkparenue npooeit

CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE
U JeTieHUe anreOpandeckux apooei

CrnoxxeHue, BRIYMTAHUE, YMHOKEHUE
U JeTieHUe anreOpandeckux apooei

CJ'IO)KGHI/IG, BBIYUTAHUEC, YMHOXKCHUEC

bu6mmoreka [IOK
https://m.edsoo.ru/7f42fd38

bubmuoreka [JOK
https://m.edsoo.ru/7f42fd38

bubmuorexa [JOK
https://m.edsoo.ru/7f42ec80

bu6mmoreka [IOK
https://m.edsoo.ru/7f430382

bu6mmoreka [IOK
https://m.edsoo.ru/7f4308e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f430a8a

bu6mmorexa [IOK
https://m.edsoo.ru/7f430f44

bu6mmoreka [JOK
https://m.edsoo.ru/7f430f44

bu6mmoreka [JOK
https://m.edsoo.ru/7f43128¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4315c0

bu6mmorexa [IOK
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39

40

41

42

43

44

45

46

47

48

49

U JICJICHHE alreOpandecKux Apooeit

Crnosxenue, BBIMUTAHHE, YMHOKCHHE
U JICJICHHE alreOpandecKux Apooeit

[IpeoOpazoBaHue BEIpaXEHUH,
CoJIep KalIHX alredpandeckue
npodu

[TpeoOpa3oBanue BEIpaKeHUH,
COZIepIKaIHNX alreOpanvyecKue
npobu

[TpeoOpa3oBanue BEIpaKeHUH,
CoZIeprKallX anredpandeckue
apodu

KonTponbhas padota no teme
"Anrebpanyeckas 1poop"

KBanpatHoe ypaBHeHHE

Hemnonnoe KBaApAaTHOC YPAaBHCHUC

Hemnonnoe KBaApAaTHOC YPAaBHCHUC

®opMyita KOpHEN KBagpaTHOIO
ypaBHEHUSA

®opMyia KOpHENH KBaJPATHOIO
YpaBHEHUS

dopMyita KOpHEH KBaIPaTHOIO
ypaBHEHUSA

Teopema Buera

https://m.edsoo.ru/7f4318c2

bubmuorexa [JOK
https://m.edsoo.ru/7f431a20

bu6mmoreka [IOK
https://m.edso0.ru/7f43259c

bubmuoreka [JOK
https://m.edsoo.ru/7f432736

bu6mmoreka [IOK
https://m.edsoo.ru/7f432736

bu6mmoreka [IOK
https://m.edsoo.ru/7f431d36

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

bu6mmorexa [IOK
https://m.edsoo.ru/7f42eela

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f158

bubmuorexa [JOK
https://m.edsoo.ru/7f42f3f6

bubmuoreka [JOK
https://m.edsoo.ru/7f42f5a4

bu6mmorexa [IOK
https://m.edsoo.ru/7f42fef0
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o1

52

53

54

55

56

57

58

59

60

Teopema Buera

Pemenue ypaBHeHuMi, CBOOAIIUXCA K
KBaJIpaTHbIM

Pemenue ypaBHeHMil, CBOAAIMXCA K
KBaJIpaTHBIM

[Ipocreiimme npoGHO-
palMOHAIBHBIE YPABHCHUS

[Ipocreiimue qpobHO-
palyoHaIbHEBIE YPaBHEHUA

Pemenue TeKCTOBBIX 337124 C
IIOMOIIIBbIO KBAAPATHBIX ypaBHeHI/Iﬁ

Perienue TEKCTOBBIX 3a/1a4 C
ITOMOIIBIO KBA/IPATHBIX YPABHEHUHN

KonrtponbHas pabora no teme
"KBanpaTHble ypaBHeHuUs"

JInneniHOE ypaBHEHHUE C JIBYMS
NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPBI PELICHNUS YPAaBHEHUN B
LEJIBIX YUCIIax

JInHeliHOe ypaBHEHUE C 1BYMs
MEPEMEHHBIMH, €T0 rpauk,
IIPUMEPBI PELICHUS YPAaBHEHUN B
LEJIBIX YUCIIax

JIuneliHOEe ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €T0 rpauK,
IIPUMEPHI PELICHNS YPAaBHEHUN B
LENBIX YUCIIAX

bu6mmoreka [IOK
https://m.edso00.ru/7f430076

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f4328c6

bubmuorexa [JOK
https://m.edsoo.ru/7f432b6e

bu6mmorexa [IOK
https://m.edsoo.ru/7f42f75c

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6

bu6mmoreka [JOK
https://m.edsoo.ru/7f4301f2
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63

64

65

66

67

68

69

70

71

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ JBYMS IEPEMEHHBIMHU

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

IIpumepsl pelieHns cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

IIpumepsl perieHns cucTtem
HEJIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

I'padnueckas uHTEpHIpeTaLIns
YpPaBHEHUSA C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

Pemrenne TeKCTOBBIX 3a7a4 C
IMOMOIIBIO CUCTEM YpaBHEHUU
Pelienne TeKCTOBBIX 3a4a4 €
IIOMOLIBIO CUCTEM YPAaBHEHUU
Pelienne TeKCTOBBIX 3a4a4 €
IIOMOIIBIO CUCTEM YPAaBHEHUU
UucnoBble HEPABEHCTBA U UX
CBOMCTBa

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6
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73

74

75

76

77

78

79

80

81

82

83

84

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHnctBo ¢ 01HOM TTepeMEeHHOM
JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOM U UX pELICHUE
JIuHeiiHbIe HEPABEHCTBA C OJHOM
MIEPEMEHHOMN U UX pelIeHUE
JInneliHble HEPABEHCTBA C OJJHOMN
MIEPEMEHHOMN U UX pelIeHUE
Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHE
Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PElIEHUE
Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakeHune penieHus THHEHHOTO
HEPaBEHCTBA U UX CUCTEM Ha
YUCIIOBOM MPSAMOU

N300pakeHune pereHus TMHEHHOTo
HEPABEHCTBA U UX CUCTEM Ha
YHUCJIOBOM ITPSIMOM

KonrtponsHas pabora no remam
"HepasenctBa. CucreMbl
ypaBHeHUi"

[Tonarue QpyHKIUU

OO6nacTp ornpeieNeHUus] © MHOYKECTBO
3Ha4YeHUH PYHKUIUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c692

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c840

bubmuorexa [JOK
https://m.edsoo.ru/7f42ch88

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9e4

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9e4

bu6mmoreka [IOK
https://m.edsoo.ru/7f433c12

bu6mmorexa [IOK
https://m.edsoo.ru/7f433d84
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90

91
92

93

94

95

96

97

CrniocoObl 3a1anust GyHKITUN

I'padux GpyHKIIN

CaoiicTBa GyHKIIUH, UX
oroOpakeHHe Ha rpaduke

UYrenue 1 nocTpoeHue rpapuKoB
byHKIMHA

[Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIINX peabHbIE MPOLIECCHI

CDYHKI_II/II/I, OIMMCBIBAIOLIUC TTPAMYIO U

00paTHYIO IPOMOPIIUOHAIEHEIC
3aBHCUMOCTH, UX IpauKu

I'unep6ona

I'unep6ona

I'paduk Qynkuuu y = x?

Oyukmnn Y =X2, y = x5,y =YX,y =
x|; rpaduueckoe peuieHue
YPaBHEHUH U CUCTEM ypaBHEHUI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJ0B KypCOB 7 U 8 KJIacCOB,
00o01eHue 3HaHuH /
Bcepoccuiickas npoBepodHas
pabora

Wrorosas xkoHTpoJsIbHAs paboTa /
Bcepoccuiickas npoBepodHas
pabora

[ToBTOpEHNE OCHOBHBIX MOHSATUN U

bubmuoreka [JOK
https://m.edsoo.ru/7f434bbc

bu6mmorexa [IOK
https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
https://m.edsoo.ru/7f434572

bu6mmoreka [IOK
https://m.edsoo.ru/7f434d38

bu6mmoreka [IOK
https://m.edsoo.ru/7f4371aa

bu6mmoreka [IOK
https://m.edsoo.ru/7f434eb4
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99

100

101

102

METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IeHNe 3HAHU I

[ToBTOpEHNE OCHOBHBIX MOHATHUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,
00001IeHne 3HaHU |

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcoB 7 U 8 KJIacCoB,
00001IeHne 3HaHU |

HOBTOpCHI/Ie OCHOBHBIX IIOHATHUH U

METOIOB KYpCOB 7 M 8 KIIacCOB,
0000111eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

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

bubmuorexa [JOK
https://m.edsoo.ru/7f437510

bubmuorexa [JOK
https://m.edso0.ru/7f4376b4

bubmuorexa [JOK
https://m.edsoo.ru/7f436b88

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




9 KUIIACC

Ne
n/n

10

Tema ypoka

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YMCIIA, KOHEUHbBIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH
MHokecTBO NEHCTBUTECILHBIX YHCEI;
e CTBUTEIIHHBIC YHCIIa KaK
OECKOHEUYHBIE NECATUYHBIC TPOOH
B3anMHO 0HO3HAYHOE COOTBETCTBHE
MEXIy MHOXECTBOM JECHCTBUTEIbHBIX
YHCeII 1 MHOKECTBOM TOUYECK
KOOPJIMHATHON IIPSAMOM

CpaBHeHUE NENCTBUTENBHBIX YUCEIL,
apupMeTHUECKue JeHCTBUS C
JeMCTBUTENIBHBIMU YHCIIaAMU

HpI/I6J'II/I)KéHHOe 3HA4YCHUC BCIINYNHBI,
TOYHOCTb HpI/I6J'II/I)KeHI/I$I

OkpyriieHne yucen
Oxpyrienue yncen

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYUCIICHUN

JIunelinoe ypaBHeHue. Pemenue

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUHA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6muorex [JOK



11

12

13

14

15

16

17

18

19

20

21

22

ypaBHCHPIP'I, CBOAIIMXCA K JIMHEMHBIM

JInneiinoe ypaBHeHue. Pemenne

ypaBHCHPIP'I, CBOAIIMXCA K JIMHEMHBIM

KBagparnoe ypaBHenue. Pemenue
YpaBHEHUH, CBOJALLIMNXCS K
KBaJPaTHBIM

KBagparHoe ypaBHenue. Pemienue
YpaBHEHUH, CBOJAIINXCS K
KBaJpaTHbIM

BI/IKBaI[paTHBIe YpaBHCHUA

bukBapaTHble ypaBHEHUS

[Tpumeps! pelieHns: ypaBHEHUN
TPEThEN U YETBEPTOM CTENEHEN
Pa3JIoKEHUEM HA MHOKHUTEIIN

IIpumepsl pelieHns: ypaBHEHUN
TPEThEN U YETBEPTOH CTENEHEN
Pa3iIoKEHUEM Ha MHOKUTEIIU
Pemenne npoOHO-panoHaIbHbBIX
YpaBHEHUNU

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUU

Peurenne TeKCTOBBIX 3a/1a4
anreOpanyeckuM METOJIOM
Penrenuie TeKCTOBEIX 3amad
anreOpanyeckKuM METOJI0M

Penrenue TeKCTOBEIX 3amau

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

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c9b6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9b6
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24

25

26

27

28

29

30

31

32

33

34

aﬂre6paI/I‘ICCKI/IM MCTOA0OM

KonTtponpHast pabora o teme
"YpaBHeHUsI C OJTHOM NTepeMEeHHOI"

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk
VYpaBHEHHE ¢ IBYMs IEPEMEHHBIMU U
ero rpaduk
Cucrema /1ByX JIMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pelICHHUE

Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelICHUE

Cucrema AByX JMHEHHBIX YpaBHEHUII
C IByMsI IEPEMEHHBIMU U €€ pelleHue

Cucrema 1ByX JTMHEHHBIX ypaBHEHUI
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

Pemenue cucreM AByX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU

Pewienne cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTENIEHU

Pemenne cucreM nByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOH CTENIEHU

['paduaeckas maTEepIpeTanys

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a
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36

37

38

39

40

41

42

43

44

45

46

47

CHUCTEMbl YPAaBHEHUU C IByMsI
epeMEHHBIMU

Pemrenne TekcTOBBIX 3a1a4
anreOpanvdecKuM criocooom
Pemenne TeKCTOBBIX 3a1a4
anredpandecKkuM crnocodbom
KoHTpoinbHas pabora 1o Teme
"Cucrtemsbl ypaBHEHUN"

UucnoBbie HEPABEHCTBA U MX
CBOMCTBaA

HucnoBsle HEPABEHCTBA U UX
CBOMCTBaA

JIvHeiHbIe HEpaBEHCTBA C OHOM
IIEPEMEHHOM U UX PEIICHUE
JIuneliHbIC HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEIIEHUE
JInHeliHbIE HEPABEHCTBA C OJJHON
MEPEMEHHOMN U UX PEIICHUE
CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
CucTembl TMHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
CucTembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
KBangparnbie HepaBeHCTBA U UX
pelenue

KBagpaTHbie HEpaBEeHCTBA U MX
peleHue

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

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f43b21e
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49

50

o1

52

53

54

55

56

57

58

59

60

KBaznparHbie HepaBeHCTBA U UX
perieHne

KBanparHble HepaBeHCTBA U HX
pelieHue

KBaI[paTHBIe HCPAaBCHCTBA U UX
perieHne

['padmyeckas uHTEpHIpETALIUS
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMA

['padmyeckas uHTEpHIpETALIUS
HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU

KonTtponpsHast pabora o Teme
"Hepasencrtna"

KBanpatuunas ¢pynkuus, e€ rpaduk u
CBOMCTBa

KBanpatuunas QyHkius, e€ rpadguk u
CBOMCTBA

KBanpatuunas ¢pynkuus, e€ rpaduk u
CBOMCTBA

[Tapabomna, KOOpAUHATHI BEPITHHBI
napaboITbl, 0Ch CHMMETPHH MTapadoIbl
[Tapabona, KOOpAUHATHI BEpPIIMHEI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHH 1TapadoIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

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

bubmuoreka [JOK
https://m.edsoo.ru/7f43b098

bu6nmoreka [JOK
https://m.edsoo.ru/7f4396¢c6

bu6mmorexa [IOK
https://m.edsoo.ru/7f439842

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

bu6nmoreka [JOK
https://m.edsoo.ru/7f43a31e
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62

63

64

65

66

67

68

69

70

71

72

73

74

[TapaGomna, KOOpAMHATHI BEPIIHHEI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

[Tapabosna, KOOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
I'paduku pynkumit: y = kx, y =kx +
b, y=K/x, y=x3, y=vX, y=|X|

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

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

I'paduku pynkumit: y = kx, y =kx +
b, y=K/X, y=x3, y=vX, y=|X|

['paduku pynkumit: y = kx, y =kx +
b, y=Kk/X, y=x3, y=vX, y=|X|

['paduku pynkumit: y = kx, y =kx +
b, y=Kk/X, y=x3, y=vX, y=|X|
KonTponbHas pabora no teme
"OyaKIMR"

ITonsTHE YKCIIOBOM
MOCJIE0BATENBHOCTH

3aanue MociIeI0BaTEILHOCTH
peKyppeHTHOI popmyIoif u
dbopmynoii N-ro uieHa
ApudmeTrnueckasi U reoMeTpuyecKas
IPOrpeccuu

Apudmernueckas 1 reoMeTpuiecKas
IPOrpeccuu

®opmyisl N-T0 4IeHa

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

bubmuorexa [JOK
https://m.edsoo.ru/7f43ab84

bu6mmoreka [JOK
https://m.edsoo.ru/7f43e6¢c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ebda

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ed7e

bu6nmoreka [JOK
https://m.edsoo.ru/7f43f3b4

bubmuorexa [JOK




75

76

77

78

79

80

81

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

®opmyibl N-TO YiieHa
apupMeTUYECKON U TEOMETPUUECKON
IIPOrPECcCUil, CyMMBI MEPBBIX N
YJICHOB

@®opmynbl N-TO YleHa
apuMeTUYECKO U reOMeTPUUECKOI
IIPOrPECCUil, CyMMBI MEPBBIX N
YJICHOB

®opmyisl N-TO 4IeHa
apu(MeTHUECKONW U reOMeTPUIECKON
IIPOrPeCcCUil, CyMMBI IIEPBBIX N
YJICHOB

®opMyIsl N-TO YiIeHa
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N3obpaxeHue 4ieHOB
apuMeTUIECKON U TEOMETPUUECKON
MpOrpeccuil TouKamu Ha
KOOPJAMHATHOM MJIOCKOCTH

N3o0pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOU INIOCKOCTH

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
pocT

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0
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83

84

85

86

87

88

89

90

Cro’xHbI€ NTPOLIEHTHI

C1oxHbI€ IPOLIEHTHI

KonTtponbHast pabora o Teme
"YucioBbIe MIOCIEA0BATEIHLHOCTH "

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHUE, JCUCTBUS C
JIEACTBUTENILHBIMU YU CIIAMU,
YUCJIOBas mpsimast

[ToBTOpEHME, 0000IICHUE 1

CUCTCMAaTHU3alusia 3HAHHM. HpOHeHTH,

OTHOILIEHHUS, TPOIIOPLIUU

[ToBTOpenue, 060061IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OxpyrieHue, TpUOINKEHUE, OIICHKA

[ToBTOpenue, o6odIIEHNE 1
cucTemaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 3371a4 apUPMETHUECKUM
CIIocooom

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0COO0M

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHui. Pemenme
TEKCTOBBIX 33J1a4 apu(PMETHISCKUM
CII0CO00M

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

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




91

92

93

94

95

96

97

98

[ToBTOpEeHmE, 0000IICHUE U
CUCTEeMAaTH3aIHs 3HaHUM.
[IpeoOpazoBanue anredpandecKux
BBIPXCHHM, JOMYCTHMbIE 3HAYCHHUS

[ToBTOpEeHME, 0000IICHUE 1
cHUCTeMaTH3alMsl 3HAHMIA.
[IpeoOpazoBanue anredpandecKux
BBIPKEHUH, OMYCTUMbIC 3HAUCHHSI

IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIlHs 3HaHUH.
[IpeoOpa3zoBanue anreOpanyecKux
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS

IToBTOpEHME, 0000IICHUE 1
cHUCTEMaTH3als 3HAHW.
[Tpeobpa3zoBanue anredpandeckux
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKIMI

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anus 3HaHuii. OYHKINH:
MOCTPOCHUE, CBOMCTBA N3YYCHHBIX
byHKIII

[ToBTOpenme, 0600IIEHNE 1
cucremaTusanus 3HaHuil. OyHKuu:
MOCTPOCHUE, CBOMCTBA N3YYECHHBIX
byHKIMI

[ToBTOpEeHmE, 0600IICHUE U

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

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

bu6mmorexa [IOK
https://m.edsoo.ru/7f444f44

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

bu6mmoreka [IOK



cucreMaru3anus 3HaHui. OyHKIMM: https://m.edso00.ru/7f4452e6

IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX

byHKIII
[ToBTOpEeHME, 0000IICHUE 1

99 CHCTEeMAaTH3alMsl 3HAaHUH. 1 bubmuorexa [JOK
I'padpuaeckoe pernieHue ypaBHEHUN 1 https://m.edso0.ru/7f445516
UX CUCTEM

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTU3aLMA 3HAHUIA.

100 . 1

I'padmueckoe pemeHne ypaBHSHUN U

UX CHCTEM
101 Wrorosas koHTpoJsibHasA paboTa 1 1
102 O06o00mIeHne U cUCTeMaTH3aIHs 1

3HAaHUHI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 6 0






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

14
1.5

1.6

1.7

1.8

2.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

Yucna 1 BEIUUCIIEHUS

BI)IHOJ'IHSITB, coyucTras YCTHBIC u IIMCBbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHH C palliOHAJIbHBIMHA YU CJIaMH

Haxomute  3Ha4Ye€HHMs  YHUCIOBBIX  BBIPAXEHUH,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX

Bpra)I(eHHﬁ, CoACpIKAIINX OOBIKHOBEHHEIE U AJCCATUYHBIC I[pO6I/I

Ilepexoguts OT omHOM (opMbl 3amMcH 4Yucen K  JApYroi
(npeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO APOOB)

CpaBHUBaTh U YIOPSAJ0YMBATh PALIMOHAJIbHBIE YUCIIA

OxpyrmsTh uncia

BbBINONMHATE NPUKUAKY M OLEHKY pe3ylbTaTa BBIYMCICHHUM, OLEHKY
3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  nIEWCTBUSA €O
CTETECHSMHU C HATypaJIbHBIMU I10Ka3aTeIMU

[IpuMeHITh NpU3HAKM AECIUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
HaTypaJIbHBIX YHCEl

Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/add,  CBsS3aHHbBIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
MPOLIEHTAMHU, HWHTEPIPETHUPOBATh pE3YJbTaThl pElIeHUs 3agad ¢
y4ETOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMbIX
00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

MIPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa



2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJJaHHBIX

SHAYCHHUAX MMCPCMCHHBIX

BremoaaaTh npeo6pa30BaHH;1 OCJIOTO BBIPpAXCHUA B MHOI'OYICH

IIPHUBCACHUEM HO,I[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWJIEH, NPUMEHATh (HOpMyJbl KBaJapara CyMMbl M KBajpara

Pa3HOCTH

OcyIecTBIIATh pa3IoKEHNE MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaracMbIX,

pUMeHEeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS

HpI/IMeHHTB npeo6pa30BaHI/1;1 MHOT'OWICHOB JIA PCIICHUA PA3JIUYHBIX

3aa4 U3 MaT€éMaTuKu, CMCKHBIX ITPEAMCTOB, U3 peaJII)HOfI IMPaKTUKN

Hcnons3o0BaTh CBOWMCTBA CTENEHEH C HaTypaJIbHBIMU I10Ka3aTCIIIMU

TUTSL TPE0OPa30BAHMS BRIPAKESHUH
YpaBHEHHUsI U HEPABEHCTBA

Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSI
IIpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, ABAAETCS U YACIO KOPHEM YPABHEHUS

[IpumensTh rpaduueckue METOAbl TPU PEIIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

[TonGupath nprUMepsl map YUCEN, ABISIOIUXCS PEIIEHUEM JTMHEHHOTO

YpaBHCHUA C ABYMS NIEPEMCHHBIMHA

CTpouth B KOOPAUHATHON TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH; TOJIb3YSCh TpadUKOM, MPUBOIUTH MPUMEPHI
peuieHusl ypaBHEHUS

Pemiate cuctemsl IByX JUHEHHBIX YPABHEHHH C JBYMS IEPEMEHHBIMU,
B TOM YHCJIC TpaPUIECKH

CocTaBisATh W pemaTh JUHEHHOE YPAaBHEHHE WM CHUCTEMY JIMHEHWHBIX
YpaBHEHUH IO YCJIOBHIO 33Ja4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MMOJTyYeHHBIN pe3yabTatT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHE
3a/IaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe



4.2

4.3

4.4

4.5

4.6

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

1

11

1.2

1.3

2.1

2.2

OTtMeyaTh B KOOp,I[PIHaTHOfI INIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpJMHATaM

Crpouts rpaduku nmuHerHbIX QyHKIMA. CTpouTsh Tpaduk QyHKIUU Y
= x|

OnuceiBaTh C MOMOIIBI0 (YHKIIUH HM3BECTHBIC 3aBUCHUMOCTH MEXITY
BEITMYMHAMU: CKOPOCTh, BpEMS, PACCTOSIHHE, IIEHY, KOJIUYECTBO,

CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI
Haxoauts 3HaueHre GyHKIUY 110 3HAYSHUIO €€ apryMeHTa

[lonumarbs rpaduueckuii crnoco0 MpeICTaBICHUS U aHaIM3a
nHbOpMAlNY, W3BIEKATh M WHTEPHPETHPOBATH HWHPOPMALUIO U3

rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Yucaa ¥ BEIYUCICHUS

Hcnonp3oBarh  HayalbHbIE  INPEIACTABIECHUS O  MHOMKECTBE
JEUCTBUTEIIBHBIX YHCEI I CPABHEHUS, OKPYIJICHHUS] U BBIUMCIICHUH,
n300pakaTh JEHCTBUTENBHBIE YHCIA TOYKAMH Ha KOOPJMHATHOU
psIMOM

[IpumensaTh moHATHE apU(METUYECKOTOo  KBaJpaTHOTO  KOPHS,
HaXO/JWUTh KBaJpaTHble KOPHHU, MHCIONB3Ys IpH HEO0OXOAUMOCTH
KaJIbKYJISITOP, BBIIOJIHATH MpeoOpa3oBaHUs BBIPAKEHUHN, COAEpKAIINX

KBaJIpaTHbIE KOPHHU, UCTIOJIB3YsI CBOWMCTBA KOPHEH

Hcnonp30BaTh 3amucH  OONBIIMX M MAaJbIX YHCEI C IOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

[IpuMeHSITh TOHSATHE CTETMEHH C IEeJIbIM IOKa3aTeleM, BBITIOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COAEPXKAIIUX CTENEHH C IEIbIM
IoKa3aTelieM

BrinonHsTh TOXACCTBCHHBIC Hp606pa30BaHI/ISI panrOHAJIBHBIX

BBIPQKCHHII HAa OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U



2.3

2.4

3.1

3.2

3.3

3.4

4.1

4.2

k/x

anreOpanvdecKuMu Ipo0sMu
PackianeiBaTh KBagpaTHBIN TPEXWIECH HA MHOXKHUTEIIN

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUI IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEPABEHCTBA

Pemate JsMHENHBIC, KBagpaTHbIE YPAaBHEHWs U PALMOHAIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX YPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpocCTEHIINE MCCIENIOBAHUS YPAaBHEHUHM U CHUCTEM
ypaBHEHH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
Mpe/ICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pelLleHus], €CIIU UMEET, TO CKOJIbKO, U IIpOoYee)

[lepexomute OT cIOBeCHOH  (QOpPMYIHpPOBKM  3amadu K e
anredpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4H1 HOJ'Iy‘lCHHBIﬁ pe3yjibTart

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTth JUHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW W X CHCTEMBI,
JaBaTh  rpaUYecKyl0  WUIIOCTPAllMI0  MHOXECTBA  peUIeHUiH
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
OyHKIUU
[lonumars M wKCHONB30BaTh (YHKIMOHAJIBHBIE MOHATHS M  SA3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O3HAUYEHUS), OINpeNeNiaTh 3HAYEeHUE
(YHKIIMU 1O 3HAUYEHUIO apryMEHTa, ONpeAeNsATh CBOMCTBA (DYHKIUU
o e€ rpaduky
Crtpouts rpaduKku 371€eMEeHTapHbIX PYHKINN BUJA:

y=k/x

, Y =X%,y = X3 Yy = [X|, onuChIBaTh CBOWCTBA YUCIOBON (YHKIMHU MO €&

rpaduxy



9 KITIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

14

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

Yucina 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPpAAOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie ,HeﬁCTBHH C pallMOHAJIbHBIMH YHCJIaMU,
COUCTast YCTHbIC U INHUCbMCHHBIC HpI/IéMLI, BBIINIOJIHATD BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadeHus cTENEHEH C LEeJIbIMHU ITOKa3aTeasIMH U KOpHCfI,

BBIYUCIIATH 3HAUYCHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'IHTB JEUCTBUTEIIbHBIC YucCia, BbIIIOJHATD IPUKUIKY pPE3yJibTaTa

BbI‘IPICJ'I@HHfI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ
YPaBHeHI/IH H HCPABCHCTBA

Pemlate  nuHENHBIE W KBaApAaTHBIE YPaBHEHWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTeI\/'IH_II/Ie ):[pO6HO'paI_II/IOHaJ'ILHLIe YpaBHCHUA

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

Pemate TekcToBBIE 3amaun anreOpandecKrM CIOcOOOM C TOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS] WM CHCTEMbI JIBYX YpaBHEHHH C ABYMS

NEPpEMECHHBIMU

[IpoBomuTh mpoCTEHIINE MCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MIPEICTaBICHUN (HallpuMep, yCTaHaBIUBATh, UMEET JIN YPAaBHEHHUE UIIU

CHUCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aIUCHIBAThH

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh peIICHUE



2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

CHCTEMbl HEpaBEHCTB Ha YHMCIOBOH INpPSIMOM, 3alUCBHIBATh pEIIEHUE C
IIOMOILBIO CUMBOJIOB

Vcnonp30BaTh HEpAaBEHCTBA NP PEIICHUH PA3IMYHBIX 33124
OyHKIUU

Pacno3naBate  QyHKIMM ~ u3ydyeHHbIX  BuaOB.  Iloka3biBaTh
CXEMaTHYECKH PacloIoKeHNEe Ha KOOPAMHATHOM IIOCKOCTH Irpa)uKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBucumoctu ot
3Ha4eHUH K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKIIUI
[IokaspiBaTh  CXE€MaTUYECKH PpACIOIOKEHHE Ha KOOPIMHATHOMN
TUIOCKOCTH TpadukoB GyHKUIWH Buma Y = YX, Y = [X| U ommchIBaTh
cBoiicTBa (pyHKUIMI

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX
rpadgukam

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW >KU3HH, (PU3MKH,
reOMETPHH

Apudmerndeckast 1 reOMETpUIECKast IPOTPeCcCuu

Pacnio3znaBath apuMeTndecKyro U reoOMeTpUUECKYI0 IPOrPecCUy Mpu

pa3HBIX crioco0ax 3agaHus

BbINONMHATE BBIYMCIEHUS C MCNONb30BaHUEM (GOpMyl N-TO wieHa
apu(pMeTHyecKoil U reoMeTpUUECcKON MPOTrpeccHii, CyMMbl MEPBHIX N
YJICHOB

N300paxaTh uieHbl MOCIeI0BAaTEIbHOCTH TOUKaMH Ha KOOPJAMHATHOMN
IJIOCKOCTH

Pemrate 3amaun, CBA3aHHBIE C YHCIOBBIMM ITOCJIEIOBATEIBHOCTSMH, B
TOM UHCII€ 33aJa4d U3 peaJbHOW JKU3HU (C HCIOJIB30BaHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koxa

11

1.2

13

14

1.5

1.6

2.1

2.2

2.3

2.4

2.5

2.6

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Yyucia U BEIUMCIIEHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
npobeit k apyroi. IloHsATHE panMOHANBHOTO YHMCIA, 3alHCh, CPAaBHEHHE,

YHOPpAAOYNBAHUC paAllMOHAJIBHBIX YHUCCII

Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1au us

peasibHOM MPAaKTUKK HA YaCTH, HA JPOOH

CreneHp ¢ HaTypaJbHbIM IIOKa3aTCJICM: OIIPCACICHUC, npeo6pa3013aHHe

BBIPQXCHUI Ha OCHOBE OIpeeNIeHus, 3aIIUCh OOJIBIIUX YUCEN

[TporeHTHI, 3aMKMCh MPOIEHTOB B BHJE IpOOUM W ApOOM B BHJIE IPOIICHTOB.

Tpu OCHOBHBIE 33/1a4M HA POLIEHTHI, pELICHUE 33]a4 U3 PEATBHON IIPAKTUKHU

HpI/IMeHeHI/Ie IIPHU3HAKOB JACIIMMOCTH, Pa3JI0KCHUC Ha MHOXUTCIIN

HATYpaJIbHbIX YUCCII

PeanbpHbIe 3aBUCHUMOCTH, B TOM qucie npsamas 151 o6paTHa;1

POTIOPIMOHATLHOCTH
Anrebpanyeckue BbIpaXeHHs

IlepemeHHBIE, YHCITIOBOE 3HAYEHUE BBIPAKEHUS C NIEpEeMEHHON. JlomycTumble

SHAYCHUS IICPEMCHHBIX

[IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIbL

Beruucnenus no gpopmynam

Hpe06pa30BaH1/Ie 6yKBCHHBIX BBIpa)KeHHﬁ, TOXACCTBCHHO paBHBIC

BBIPAXKEHUS
CBoMCTBa CTEMEHH C HATYPATbHBIM MOKa3aTEIEM

O)IHO‘-IJ'IGHBI 1 MHOrouaeHbsl. CTEIleHh MHOTOYJICHA. CJ'IO)K@HI/IG, BBIYUTAHUC,

YMHOKCHHUEC MHOTOYJICHOB

(I)OpMYJ'ILI COKpaH_[éHHOFO YMHOXCHUSA: KBaApaT CyMMBI U KBaJApaT Pa3HOCTH.

dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH

YpaBHeHus
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4.3

4.4

4.5
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8 KUIACC

Kon
1

1.1

1.2

1.3

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCUIIBHOCTb YPaBHEHUU

JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO

YpaBHEHHUS, PELICHUE JIMHEHHBIX YpaBHEHHM

CocraBneHue ypaBHeHI/Iﬁ 10 yCJIOBHUIO 3aJa4Hu. Pemenne TekCTOBBIX 3aJ1a4d C

IIOMOILBIO YPAaBHEHUI
JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk

Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
CHCTEM ypaBHEHUH cIOcOoOOM IMOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX

3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU

Koopaunate! u rpaduku. OyHKIuu

KoopanHaTa Touku Ha mpsIMOit

YucnoBbie POMEXKYTKU. PaccTosiHuEe MeXTy NByMs TOYKAMH KOOPJAMHATHOMN
IPSAMOM

[Tpsimoyronbrast cuctema koopauHar, ocu Ox u Oy. AGcrucca U opanHaTa
TOYKH Ha KOOPJMHATHOM TIOCKOCTH

[Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpadukoB peagbHBIX

3aBHCHUMOCTEH

[Tonstue Gpynxuun. I'papux Gynkiuu. CoiicTBa GyHKIMH

Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|

['paduueckoe pemieHue JMHEHHBIX YypaBHEHMH M CHCTEM JIMHEHHBIX

ypaBHEHUU

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Yucna 1 BEIUKCIIEHUS

KBanpatusiit kopenb u3 uyucna. IloHsthe 00 wuppalMOHAIBHOM YHCIIE.
JlecaTUuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI

CpoiicTBa apudMeTHUECKUX KBaJpaTHBIX KOPHEW W HMX NPUMEHEHHE K
npeoOpa30BaHMIO YHCIOBBIX BBIPAXKEHUN W BBIYHCICHUSIM. J[eCTBUTEIHHBIC

qucia

Crenens ¢ 1enpIM MokasareneM U e€ cBoiictBa. CTaHgapTHas 3aluch 4ucia
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4.5
4.6
4.7

9 KIIACC

Anrebpanyeckue BbIpaXKEHUS

KBanpatnslii TpéxuiieH, pa3aoKeHUe KBaJpaTHOTO TPEXUICHA Ha MHOKUTENN
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandecKkoi 1poou
Crnosxenue, BBIYUTaHUE, YMHOXKEHUE, JIeJICHHE alre0panyeckux apooeit
PanmonanbHble BoIpaskeHUS U X IpeoOpazoBaHue

YpaBHEHHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.

Teopema Buera
Pemenue ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM
[Ipocreiimme qpoO6HO-pallMOHANILHBIE YPaBHEHUS

I'paduueckas uHTEpHpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMU U CHUCTEM
JMHEHHBIX YPaBHEHMU C IBYMs nepeMeHHbIMH. [IpuMepsl pelieHust cucreM

HEJIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU

Pemrenune TekcTOBBIX 33124 alreOpandeckKuM crocoOom

UucnoBble HEPABEHCTBA U X CBOMCTBA

HepageHcTBO ¢ 01HOM ITEpEMEHHON

PaBHOCMIIBHOCTH HEPABEHCTB

JIuneliHbIe HEPABEHCTBA C OJJTHON IEPEMEHHON

CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON

OyHKIUU

Ilonartue ¢ynkuun. OOnacTe oONpeAeNeHHs M MHOXKECTBO 3HAYCHHH
¢ysakuu. CriocoObl 3a1aHus PYHKIMMA

I'paduk pynkunu. Yrenue cBOMCTB GyHKIUH 1O €€ rpaduxy

[Ipumeps! rpadukoB GYHKIHM, OTpaXxKaroMX pealbHble IPOLECCH
OYHKIMM, OINHUCHIBAIOIIME TNPSIMYI0O K OOpaTHYIO MpPONOpPLHOHANIbHbIE

3aBHCUMOCTH, UX IrpauKu
Oynkun y =x?,y = X3
Oyukmum Yy = Yx, y = |x]|

I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI
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IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

Yucna 1 BEIUUCIIEHUSA

PaL[I/IOHaJIBHBIe 4yuciia, HppalMOHAJIBHBIC YHCJIA, KOHCYHBIC U OCCKOHCUYHEIC

JIECSITUYHBIE TPOOH

MHOeCTBO JeHCTBUTEIBHBIX YHCEI, NEHCTBUTENbHEIE YHCIa KaK 0€CKOHEUYHEIE
JECATHYHBIE ApoOu. B3anMHO OHO3HAYHOE COOTBETCTBHE MEXKY MHOKECTBOM
JICUCTBUTEIIbHBIX YUCEN U KOOPAUHATHOM npsiMoid. CpaBHEHHE I€UCTBUTEIIbHBIX

qKCell
Apudmernueckue IeHCTBHS ¢ AEHCTBUTEILHBIMU YUCIAMH

W3mepenuns, mpubImKkeHus, oueHKu. Pasmepsl 00BEKTOB OKPYXAIOIIEro MUpa,
JUIMTETILHOCTh TPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
BEIIMYUHBI, TOYHOCTH NpubOIKenus. Okpyrienue yucen. [Ipukuaka u oneHka

pE3yJIbTaTOB BBIYMCICHUI

YpaBHEHHUs U HEPABEHCTBA

YpaBHEHHUsI C OJHOU ITIEPEMEHHON

JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
KBagparHoe ypaBHeHue. Penienne ypaBHeHUN, CBOAAIIMXCS K KBaJIPaTHBIM

buxBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed W

YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIN

Pemenne npoOHO-paliMOHaIBHBIX YpaBHEHUH

CucreMsbl ypaBHEHUN

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €10 rpaduk

Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU

Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —

BTOPOM CTEIEHU

['paduueckas MHTEpIIpETAIMs CUCTEMbI YPaBHEHHH € IBYMsI IEpeMEHHBIMU
Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM

YuciioBblE HEPABEHCTBA U X CBOMCTBA

Pemenne MMHENHBIX HEPABEHCTB € OJTHOW ITEPEMEHHON

Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON
KBaaparHble HEpaBEeHCTBA

['paduueckass uHTEpHpeTalnys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMs

MNEPEMECHHBIMU



3.1

3.2
3.3
3.4

4.1

4.2

4.3

4.4

4.5

DyHKIUU

KBanparuunas Qynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopAauHATHI

BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIbl
I'padukn Gynkumii y=Kkx, y=kx+b u ux coiicra
I'paduku Gynkumii y=k/X, y = x® 1 ux coiicrsa
I'paduxu QyHKIMIA , 1 UX CBOICTBA

YucnoBble NOCIIEI0BATEIBHOCTH

Onpez[eneHI/Ie U CIIOCOOBI 3aJaHusl 4YHUCJIOBBIX HOCH@HOB&TCHBHOCTCﬁ. 3a,Z[aHI/I€

MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyInioit u ¢popmysioii N-To daeHa

Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHUECKOM

IpoOrpeccuu, CyMMBI IICPBLIX N YJICHOB

['eomeTrpuueckass mporpeccusi. QPopmynsl N-TO YieHAa T'€OMETPUYECKOM

IIPOTPECCUH, CYMMBI IIEPBBIX N WICHOB

N300paxeHne 4IEHOB apU(PMETHUECKOH M TIeOMETPUYECKONH Mporpeccuit

TOYKaMH Ha KOOpI[PIH&THOﬁ IUIOCKOCTH. JINHEHHBIN 1 BKCHOHCHHI/IaHLHHﬁ POCT

Crno’xHbI€ POLIEHTHI



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCIJIO, JE€IUMOCTb HATYPAJIbHBIX YHCEI, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO0, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Ipo0b, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHME BBINOJHATh JEHCTBUSL C  YWCIaMM, CpaBHUBaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NPSIMOW, OKpYIJISATh YHUCIA; yYMEHHE JejaTh MPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apudMeTHYECKN KBaJAPAaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENneHU
OOJIbIlle €NWHMIIBI, YMEHHE BBIMOIHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIP@XKEHHUI C KOPHSAMH, Pa3IOKEHUE MHOIOYJIEHAa HAa MHOXXHUTEIH, B
TOM 4HCII€ C UCHOIb30BaHHEM (OpPMYyT pa3HOCTH KBAApPaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C



OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHOM NEpPEeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUsS pEUIeHUN

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHe onepupoBaTh MOHITUAMU: QYHKIUS, rpaduK QYHKIMU, HYIIN
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTUuHas (QyHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHUE
CTPOUThH rpaduky QYyHKINH, UCIIOIB30BATh TPAQUKHU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAXKATH

dhopmynaMu 3aBUCUMOCTH MEXITY BeTUIMHAMU

YMenune ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPeccHH;  yMEHUue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCIIE€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAONOJI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMas,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEyrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCa U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJbHUK,
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napajuieiorpaMMm, pomM0O, TNpsIMOYTOJbHHMK, KBajapaT, Tparenus;
OKPY>KHOCTh, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

YMeHue omnepupoBaTh MOHATUSMHU: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MeXAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaloIIeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIu
MHOT'OYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpPUrOHOMETPHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3o0pakaTb IUIOCKME (UIYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C TIOMOULIBIO YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

YMeHue  onepupoBarb  IMOHATHSAMH:  NPSAMOYTOJbHAs  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHl TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI IJIA MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYroOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee — apudMeTHdyeckoe, MeAHaHa,
HauOoJblllee U HaMMEHbIee 3HAUEHHs, pa3Max YHCIOBOrO Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATH M  MPeoOpPa3OBBIBATH
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nH(popMannIo, MPEACTaBIEHHYI0 B TalOiauIax M Ha Jguarpammax,
OTPa)KAIOIYK0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO0.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTH CIIy4aWHBIX COOBITUNA B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITHSMH; YMEHHE pEIIaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCIHOJIb30BAHUEM
MpaBUjia YMHOXKCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTE€MaTUKH KaK HAYKH, ITPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH



INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  yucna. Apu@MeTHUecKHe ONepalud C  PalUOHAIbHBIMU
- yHUCllaMu

14 JeiicTBuTtenpHble uuciaa. ApudMeTHuecKkue onepauuud ¢ JAeHCTBUTEIbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIAa OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3ysbTara BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBolicTBa CTeNEHH

2.3 MHorouieHsl

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
' ypaBHEHU I

39 [lenbie 1 npoOHO-palOHaIbHble HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemnrenne TEKCTOBBIX 3a1au
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH

4.2 Apudmerndeckass U reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX



5.1.

6.1
6.2

7.1
1.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IIPOLIEHTOB

DyHKIMHU

OyHknus, crnocoObl 3amanus  ¢yHKuuu. ['paduk  yHknuu. OoOmacth
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTtkn
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHHUMYMBl (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE

KoopauHatsl Ha IPSIMOU U IIIIOCKOCTH

KoopannarHas npsmast

JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH

I'eomerpus

['eomerpuueckue GUTYpHI 1 UX CBOICTBA

TpeyronpHuk

MHOroyrojapHUKH

OKpyXHOCTb U KpPYT

N3MmepeHne reoMeTpu4eCKUX BEIUYNH

BekTops!l Ha IIOCKOCTH

BepoATHOCTB U cTaTUCTHKA

OmnwucarenpHasi CTaTUCTHKA

BepositHoCTh

KomOunatopuka

MHoskecTBa

['padbr



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadbotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemenue»

* Marematuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEHB: yueOHUK; 16-¢ u3ganue,
nepepadbotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anreopa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munrok H.I'., Hemkos K.W. u ap.; oz
penakuuei TensikoBckoro C.A. AxkunonepHoe 061ecTBo «3naTrenscTBo
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

* Maremaruka. Anredpa: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHUK; 15-e u3ganue,
nepepadboranHoe Maxkaperues F0.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi YpOBEHB: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe MaxkaperueB FO.H., Munmatok H.I'., Hemmkos K.W. u ap.; mox
penakiueit TemsikoBckoro C.A. AkinoHnepHoe o0iectBo «M3aaTenbeTBo
«IIpocsemenue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi YpOBEeHb: yueOHUK; 15-¢ u3ganue,
nepepadoranHoe MaxkaperueB F0.H., Munarok H.I'., HemkoB K.W. u ap.; mox
penakuueit TenskoBckoro C.A. AkinonepHoe o0iiecTBo «M3aaTenscTBO
«IIpocseieHue»

Metoauyeckue pekoMmeHaanuu. 7-9 kinaccol (k yaeonuky Makapsrues FO.H.,
Munntok H.I'., Hemmkos K.U. u ap./ Ilox pen. TensikoBckoro C.A.;

HuaakTuyeckre Matepuanibl 0a30BbIi ypoBeHb. 7-9 kiacchl (K yueOHUKY
MakapsiueBa FO. H. u ap. non penpakuumeit TensikoBekoro C.A.);

KoHTposnbHbBIE 1 caMOCTOSATEIbHBIE PA0OTHI 0A30BBIN YPOBEHB. 7-9 Kiacchl (K
yueonuky Makapserues FO.H., Munmtok H.I'., Hemkos K.W. u op./ Ilox pen.
TensaxoBckoro C.A.).



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

https://evpr.sdameia.ru/
hitps://oge.sdamgia.ru/
hittps://resh.edu.rw/
https://olimpium.ru/
https://uchi.rw/'teachers/1k
https://fipr.ru/
https://www.yaklass.ru/
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