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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpedrnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IIOBCEIHEBHOM
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

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 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHATne palMOHaNbHOIO 4YHCIHA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS], 3aIUCh 00bIIMX yuces. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHoOrounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUS YypaBHEHHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE ¢ ABYMs MEpPEeMEHHBIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UncnoBsle TpOMEXYTKU. PaccTosiHuEe MExXTy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajreOpanveckon Aapoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienve ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u adredpanyeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh OMNpEeAeeHUs] W MHOXKECTBO 3HAaYEHUU
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIU.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIINHBI 1TapabOJIbl, 0Ch CAMMETPHH TapadoIb.

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

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCcTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (pOpMHpPOBaHUE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HUX BO3MOJKHBIX IIOCJHEICTBUI [JIs1 OKPYXKAIOIIEH Cpenbl, OCO3ZHAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, THUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEpUU Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIIbBHO HECIIOKHBIE J10KAa3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOIAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh GopMy TMpeAcTaBieHUs WHPOpMANMM H WUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKJEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI Gopme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMATh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3ysIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBAaTh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKCHUS UM HEIOCTHKCHUS 11EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBHIBAThH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAKEHUI. BBINOIHATE ACUCTBUSA CO CTENEHSAMHU C HATypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAXKEHHM NpPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHKsl MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3a]ad
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTh, siBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JHMHEWHOrO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3aAlIMCHIBATh YHCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATHh UH(POPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIAX M MaJIBIX YUCET C MOMOIIBIO JACCATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXAECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C IIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHSATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUNW HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku 37€MEeHTapHBIX (QYHKIMA BUAA:

y = kiIx, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAI0YMBATH PAllUOHAJIBHBIC U UPPaAllMOHATIbHBIC YUCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJIpAaTHBIC HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSIMOM, 3aMCHIBATH PENICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBaJpaTUuHyl0 QYHKIUIO 10 (opMyIie, MPUBOJIUTE MPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 peaqbHON KU3HH (C MCIOIb30BAaHUEM KaJIbKYISATOPa, HU(MPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
MPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
bubnunoreka LIOK
° Dy 16 1 https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnmorexa LIOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.eds0o.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 15 1 bu6nmorexa LIOK
3HAHUM https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 99 6 0



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




ITIOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne Tema ypoka KoaudecTBoO DJIeKTPOHHbIE U(POBLIE
/1 4acoB oOpa3oBaTe/ibHbIE pecypchl
I'naBa 1 bu6mmoreka [IOK
Umucsa, BbIpaKeHHsi, TOXKIAECTBA, YPABHEHUS
PannonanbHbIC YnCia
UucnoBblie BeIpakeHUs
3 HucioBslie ?LIp&)KGHH?I. HaxoxaeHue 3HaueHU YMCI0BBIX 1
BBIPAYKCHU I
4 HUucnossle BelpakeHus. Pemenne 3anau 1
5 BoipakeHuUs ¢ IEpEeMEHHBIMU 1 https://m.edsoo.ru/7f41feec
6 Bripaxkenus ¢ nepeMeHHbIMU. Pelienue 3ana4 1
7 CpaBHeHHE 3HaUE€HUH BhIpAKEHUMN 1
3 CpaBHeHME 3HAUEHUH BhIpakeHU. UTeHne U 3anuch 1
[pe3yJIbTaTOB CPAaBHEHUS
9 CBoiicTBa IEWCTBUN HAJT YACIAMH.
10 CBoMCTBa AJEUCTBUH HaJg YuclIaMu. Penrenne 3agau
11  ToxaectBa. TokaeCTBEHHBIC TPEOOPA3OBAHUS BHIPAKCHUI https://m.edsoo.ru/7f41fafa
12 ToxnectBa. ToxaecTBeHHBIE TPEOOPA3OBAHUS BBIPAKCHHIA. 1 https://m.edsoo.ru/7fA1fd70
Pemenue 3agau
13 KonTponpHas padora Ne 1 mo teme: «Hucna, BeIpaxeHus, 1
TOXKJECTBA, YPABHEHUS»
14  |YpaBHEHHE U €TO KOPHU
15  JluneliHOe ypaBHEHHUE C OJHOW MIEPEMEHHOM https://m.edso0.ru/7f420482
16 Jlunelinbple ypaBHEHUS C OHOM NEpeMEHHON U ypaBHEHHUS, 1 https://m.edsoo0.ru/7f420482
CBOJISIINECS K HUM



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482

17  |Pemienue 3a/1a4 ¢ MOMOIIBIO YPaBHEHHIA https://m.edsoo.ru/7f42064e
18  |PemieHue TEKCTOBBIX 33/1a4 C MOMOIIbIO YPaBHCHUI https://m.edsoo.ru/7f420806
19 5;:}1;1:; Il;IpaKTI/IKo-opI/IeHTI/IpOBaHHLIX 3aj71a4 ¢ IIOMOILBIO https://m.edsoo.ru/7£4209a0
20  Dopmymsl
1 KontponsHast padora Ne 2 o teme: «Yucna, BbpakeHus, hitps://m.edso0.ru/7f421044
TOYK/IECTBA, YPaBHCHHUS»
I'1aBa 2
DYyHKIUH
22  YucnoBbie MIPOMEKYTKU https://m.edsoo.ru/7f41de76
23 Hto0 Takoe GyHKIHS https://m.edsoo.ru/7f41ef06
24  Beruucienue 3HaueHu QyHKIMHU 110 GopmyIie https://m.edsoo.ru/7f41dff2
o Berurcienue 3HaueHui GyHKIMH o popmyie. Pemenue
3aj1a4
26  ['paduk GyHKIMHA https://m.edsoo.ru/7f41f078
27  [Ipsimas npomOpPIHOHATIBHOCTH U €€ Tpaduk https://m.edsoo.ru/7f41f1fe
o8 [Ipsimas HpOHOpIII/IE)HaJII)HOCTI) u e€ rpadguk. Yrenue https://m.edsoo.ru/7f427282
rpaduKOB peaJbHOH 3aBUCHMOCTH
29  Uluneiinas ¢pyHKUus U €€ rpaduk https://m.edsoo.ru/7f427412
30 j};::;;j; i)zHHEEZE u € rpau. Toctpoerne rpaguka https://m.edsoo.ru/7f426d1e
31  luneiinas Gpynkuus u e€ rpaduk. I'paduk pyHkumu y=|X|
39 3ananue GyHKIUU HECKOIbKUMU (hopmyniaMu. PeanbHbie
3aBucuMocTH. [Ipsimast 1 0OpaTHast MPONOPIHUOHATEHOCTb
KycouHo-3a1aHHbIE QYHKIUU
33  KonrponsHas padota Ne 3 o teme: «DYHKITHI» https://m.edsoo.ru/7f41f50a

I'naBa 3
CreneHb ¢ HATYPaJbHBIM NOKa3aTeleM



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

34  |OmpenerieHUE CTENEHU ¢ HATYPaIbHBIM [TOKa3aTeaeM https://m.edsoo.ru/7f4211de
35  |YMHOXEHUE U JIeIeHHe CTeTeHe! https://m.edsoo.ru/7f421382
36 Eg;‘ﬁiif u aexenue crenencit. Tpeobpasosarme 1 https://m.edso00.ru/7f42154¢
37  BosBeneHue B cTENEHb MPOU3BEICHUS U CTEIICHU 1 https://m.edsoo.ru/7f4218be
38 ﬁBosBeneHHeJBCTeneﬂbljponiBeueHHnllCTeneHH, 1 https://m.edsoo.ru/7§421382
[TpeoOpazoBaHue BRIPAKCHHIM
39  |OgHOWIEH U €ro CTaHAAPTHBIA BUT 1 https://m.edsoo.ru/7f42154e
40  YMHOXEHHE OJTHOUJICHOB. 1 https://m.edsoo.ru/7f4218be
41 BosBeneHue oqHOYIEHA B CTEIIEHD 1
42 @ymkms y = X2 u e8 rpaduk 1
43 OyHKIMH Y = X3 u e rpadux 1 https://m.edsoo.ru/7f41ea24
O MPOCTBIX M COCTABHBIX YHCIIAX
44 KonTponbnas padota Ne 4 o teme: «CTeneHs ¢ 1
HATypaIbHBIM [TOKa3aTeNIeM «
;ZZﬁ?LiHeHLI bubnuoteka [JOK
45  MHOTOUIEH U €r0 CTaHIAAPTHBIN BH 1 https://m.edsoo.ru/7f42276e
46  CroskeHHe ¥ BBIYMTaHHE MHOTOUYJICHOB 1 https://m.edsoo.ru/7f422930
47  CnoxeHUe M BEIYMTAHHE MHOTOWICHOB. Pemenne ypaBHeHN 1 https://m.edsoo.ru/7f422af2
48  |CnokeHue U BBIYNTAHME MHOTOWIEHOB. Pemmenue 3agau 1 https://m.edsoo.ru/7f422cc8
49  [YMHOXEHHE OJHOYIECHA HA MHOTOWIEH 1 https://m.edsoo.ru/7f422fca
50  [YMHOXEHHWE OJHOWICHA Ha MHOTOWICH. Pemenue ypaBHeHHIA 1 https://m.edsoo.ru/7f423182
51  [VMHOXeHHE OJIHOUWIECHA Ha MHOTOUIEH. Perenue 3amay 1
52 Brigecenne 001mero MHOXATEIS 38 CKOOKHA 1
53 BoiHecenune 00111ero MHOXHTEIS 3a CKOOKH. Pererne 1

YpaBHEHUI



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

54

Brinecenue o0111ero MHOKUTEIS 3a CKOOKHU. Perenne 3amau

55  Kontponbnas padota Ne 5 mo teme: « MHOTOWICHBD)

56  [YMHOXXeHHE MHOTOYJIEHA HA MHOTOWJIEH

57 YMHOK€HHE MHOIOWIEHA Ha MHOTOWIeH. Pelienue
YpaBHEHUI

58  [YMHOXXeHue MHOro4JieHa Ha MHOTOowIeH. Pemenue 3anay

59 Pa3noxxeHre MHOTOUYIeHa HA MHOXKHUTEIU CIIOCOO0M
IPYIIHPOBKU

60 Pazno)keHre MHOTOUIEHa HA MHOXKHTEU CIIOCOO0M
rpynnupoBky. Pemienne ypaBHeHui

61 PasnoxeHre MHOroul1eHa Ha MHOXKUTEU CII0CO00M
rpynnupoBKkU. Pernienue 3agau
Jlenenue ¢ ocTaTkoM

62  KoutponbHas padota Ne 6 mo Teme: « MHOTOUIICHBD
I'naBa 5
DopMyJIbI COKPALLICHHOT0 YMHOKCHUSI

63 BozBenenue B KBaapaT U B Ky0 CyMMBI U Pa3HOCTH JIBYX
BBIPaKCHUIN

64 Bo3BezneHue B KBaJIpat U B KyO CyMMBI U pa3HOCTH JIBYX
BBIpOKECHHI. 3aa4K Ha TOKa3aTeIbCTBA

65 Bo3BezneHue B KBaJIpat U B KyO CyMMBI U pa3HOCTH JIBYX
BbIpaxkeHUi. [IpeoOpa3oBaHue BbIpakeHUI

66 Pa3no)xeHre Ha MHOXKUTENH € TIOMOIIbIO OpMYJT KBaJparta
CYMMBI U KBaJIpaTa pa3HOCTH

67 PaznoxxeHne Ha MHOKUTEH ¢ IOMOIIBIO (hOPMYIT KBaJlparTa
CYMMBI U KBajipaTa pazHocTu. [IpeobpazoBanue BoIpakeHUN

68 |YMHOXEHHE pa3HOCTH JIBYX BBIPRKEHHUH HA HX CYMMY




YMHOKEHHE Pa3HOCTH JBYX BBIPAXKEHUI HA UX CYMMY.

69 .
[IpeoOpazoBaHue BhIpaKEHUI

70  |Pa3nokeHune pa3HOCTH KBAJPAaTOB HA MHOKUTEIH

71  Pasnmo)keHHE Ha MHOXKHUTEIM CYMMBI M pa3HOCTH KyOOB

79 PaznoxeHne Ha MHOXHTEIH CYMMBI U pa3HOCTH KyOOB.
[IpeobOpaszoBanHue BeIpaKEHUI

73 KontponbHast pabora Ne 7 mo teme: «PopMyIibl
COKPAILEHHOI'O YMHOKEHHSI»

74 TIpeoOpa3oBaHUE IEIOTO BRIPAKCHHUS B MHOTOWICH

75 [TpeoOpa3oBaHue 1EJI0r0 BRIPAKEHHSI B MHOTOWIEH. Pemenne
YpaBHEHUI

76 IIpeoOpa3oBaHue 11€I0T0 BHIPAXKEHUS B MHOTOWIEH. 3a/1auu
Ha JIETUMOCTh

77 [IpuMeHeHHe pa3IMUHBIX CIIOCOOO0B [Tl Pa3IoKEeHUs Ha
MHOKHUTEITN

78 [IpumeHeHne pa3InyHbIX CIIOCOOOB ISl pa3IoKEHUs Ha
MHOXUTeNH. [IpeoOpa3oBanue BoIpaXkeHUH

79 [TpuMeHeHHe pa3TUUHBIX CIIOCOOOB [T Pa3oKeHUs Ha
MHOXkuUTENH. Pemrenne 3anau
Bo3BeneHue qByuieHa B CTENEHb

80 KonTtponbHas padora Ne 8 o teme: «IIpeobpazoBaHue 1eIbIx
BBIPAKCHUI»
I'1aBa 6
Cucrembl JINHEHBIX YPaBHEHHUI

81  luneiiHoe ypaBHEHHE C ABYMS IIEPEMEHHBIMU

82  ['paduk nuHEHHOro ypaBHEHUS C ABYMsI IE€PEMEHHBIMU

83 ['paduk TMHENHOrO ypaBHEHUS C ABYMsI IEPEMEHHBIMHU. bubnnoreka [JOK

Pemenue 3agau

https://m.edsoo.ru/7f427c32



https://m.edsoo.ru/7f427c32

CucTeMbl JIMHEHHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK

84 . https://m.edsoo.ru/7f427e8a
85 CucreMbl TMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U UX 1 bubmmoreka [IOK
pelieHre rpadHIeCKUM CIIocoooM https://m.edso0.ru/7f42836¢
86  |(Cnoco0 moacTaHOBKH 1
87 Crnioco6 noacranoBky. Pemenue cucteM JIMHEHHBIX 1
YPaBHEHHI ¢ IByMsI IEpeMEHHBIMU
88 Crnioco6 nmoactaHoBkU. Pelienne TeKCTOBBIX 3aa4 1 bubnuotexa [JOK
https://m.edsoo.ru/7f4284de
89 Crioco6 croskeHus 1 bubmuorexa [JOK
https://m.edsoo.ru/7f42865a
90 Crioco0 crnoxxenus. Pemenne cucreM JTMHEHHBIX YpaBHEHUH ¢ 1 bu6nuoreka [LIOK
JBYMsI [IEPEMEHHBIMH https://m.edsoo.ru/7f4287d6
91 Croco06 cioxenuns. Perrenne TeKCTOBBIX 3a1a4 1
92  |Pemenue 33134 ¢ TOMOIIBIO CHCTEM YpaBHEHHA 1
93  |Cnocob cnoxenus. Pemenue cucreM ypaBHeHUH 1
94  |Cnoco0 cnoeHHs U ero MPUMEHEHHE B PeIIeHHE 33124 1
JluHelHbIe HEpaBEHCTBA C IBYMsI IEPEMEHHBIMHU M UX CUCTEMBI
95 KOHTpoanIasl pabota Ne 9 o teme: «Cuctembl TMHEHHBIX 1 https://m.edsoo.ru/7f421044
YpaBHEHUI»
IloBTOpEeHue bubnuoreka [JOK
IToBTOpEeHUE OCHOBHBIX MMOHATUI U METOAOB Kypca 7 Kilacca,
96  |0OoOMIeHHE 3HAHUI 10 TeMe 0 TeMe: «CTereHb ¢ 1 https://m.edsoo.ru/7f429c6c
HATYPaJbHBIM ITOKA3aTEIIeM)
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1 hitps://m.edsoo.ru/7f429£32

0000111eHHE 3HAHUH 110 TeMe «MHOTrOWIEHBI



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

HOBTOpeHI/Ie OCHOBHBIX ITOHATUH B MECTOOOB KypcCa 7 KJ1acca,

98 006006meHue 3HaHuil Mo Teme «[IpeoOpazoBaHue HEIBIX 1 https://m.edsoo.ru/7f42a0e0
BBIPAKECHUI»

99 [ToBTOpenue OCHOIiHBIX MOHATHI M METOIOB Kypca 7 Kiiacca, 1 https://m.edsoo.ru/7f42a27a
00001eHue 3HaHu# 1o TeMe «DYHKIUN

100 Hroroasi KOHTpOJIBHAs paboTa 1
[ToBTOpEeHHE OCHOBHBIX MOHATHI ¥ METOJIOB Kypca 7 Kjacca,

101 ©0000O1menue 3Hanui Mo Teme «CUCTEMBI TUHEHHBIX 1 https://m.edsoo0.ru/7f42a900
YpaBHEHUI»
TToBTOpEHHE OCHO o 7| €TOJI0 ca 7 KJiacca,

102 PTOPEHHE OCHOBHBIX TIOHATHH 1 METONOB KyP i 1 https://m.edso00.ru/7f42a900

000011IeHNE 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

102



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne Tema ypoka KosunvecTBO JIeKTPOHHBbIE U(PPOBHIE
n/n 4acoB oOpa3oBaTesibHbIE pecypchl
I'naBa 1 bubmuorexa [JOK
PaunonaabHbie 1pooun
1. | PanuoHasbHbIC BRIPAKEHHS 1 https://m.edso0.ru/7f430382
2. OCHOBHOE CBOMCTBO JPOOH. 1 https://m.edso0.ru/7f4308e6
3. Cokparienue apooei 1 https://m.edsoo.ru/7f430a8a
4, CrioxeHue ¥ BEIYUTAHHUE IPOOeH ¢ OTMHAKOBBIMHU 1 https://m.edso0.ru/7f43128c
3HaMEHATEISMH
5. | CinoxeHue U BelYUTaHKHE APOOEH ¢ 0IMHAKOBBIMH 1 https://m.edsoo.ru/7f4315c0
3HaMeHaTeas MU, [IpeoOpa3oBaHue BhIpasKECHHIMA
6. | CioxeHue v BRIUMTAHHE APOOEH ¢ pa3HBIMH 1 https://m.edsoo.ru/7f4318c2
3HaMCHATESIMU
7. | CioxeHue ¥ BRIUMTAHHE APOOEH ¢ pa3HBIMH 1 https://m.edsoo.ru/7f431a20
3HameHaTessiMu. [IpeoOpa3zoBaHue BBIpaKEHU
8. | CnoxeHue U BelYUTaHKE APOOEH ¢ pasHBIMU 1 https://m.edso0.ru/7f43128c
3HaMeHaTe MK, J[0Ka3aTeTbCTBO TOXK/IECTB
9. | CioxeHue ¥ BRIUMTAHHUE APOOEH ¢ pasHBIMH 1 https://m.edsoo.ru/7f4315c0
3HaMeHaTeIsIMU. Perenue 3a1aq
10. | KonrpomnsHas padora Ne 1 o Teme «Panmonanbubie apodu» | 1 https://m.edsoo.ru/7f431d36
11. | YMHOXeHHe Apooei. 1 https://m.edsoo.ru/7f43128c
12. | Bo3Benenue apobeii B cTeneHb 1 https://m.edso0.ru/7f4315c0
13. | denenue npobeii 1 https://m.edsoo0.ru/7f4318c2
14. | lencuue npobeii. YIpoIeHne BeIpaKeHUH 1 https://m.edsoo.ru/7f431a20
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15. | [IpeobOpa3oBanue panrOHAIbHBIX BHIPAKEHUI https://m.edsoo.ru/7f43128c
16. | [IpeoOpa3oBaHue pallMOHATBHBIX BHIPAKCHHIA. https://m.edsoo0.ru/7f4315c0
Jloka3aTeabCTBO TOXKIIECTB
17. | dynkuus y =k/x u € rpapux
[IpencraBnenue 1pobu B BUAE CyMMBI 1po0eit
18. KonTponpHas padora Ne 2 o reme «ParnmioHanbHbIE TpOOH»
I'naBa 2 bu6mmoreka [JOK
KBanpaTrHbie KOpHH
19. | JleiicTBUTENBHBIE YHCIIA https://m.edsoo.ru/7f42d452
20. | KBamparHbie KOpHU https://m.edsoo.ru/7f42eaaa
21. Apudmerrdeckuii KBaipaTHIM KOPEHb
22. | YpaBuenue X’ = a
23. YpaBHeHuE x* = a. Beruncienne 3HaueHHii BBIpaKEHHS
24. | HaxoxneHue npuOIMKEHHBIX 3HAYSHUH KBAIPaTHOTO
KOpHSI
25. DyHKIUA Y = Vx
26. | KBampaTHbIil KOpEeHb U3 IPOU3BEACHHS U IpOOH https://m.edsoo.ru/7f42d862
27. | KBajpaTHbIil KOPEHb U3 CTETICHU https://m.edso0.ru/7f42d862
28. | KontposbHas pabota Ne 3 mo teme «KBagpaTHbie KOPHI»
29. | BblHeceHHe MHOXKHUTEIS 33 3HAK KOPHS https://m.edsoo.ru/7f42dd26
30. BreceHnre MHOKUTENS MO 3HAK KOPHS https://m.edsoo.ru/7f42ded4
31. | IIpeoOpazoBaHHe BEIpKEHHIA, COACPIKAIINX KBAIPATHBIC https://m.edsoo.ru/7f42e0be

KOpHHU
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32. | IIpeobOpa3oBanue BRIPAKCHHMIA, COAEPIKAIIMX KBaJAPATHBIC 1 https://m.edsoo.ru/7f42e0be
KOpHU. BhIpakeHHe IEpEMEHHBIX M3 T€OMETPUICCKHX
hopmy

33. | [IpeoOpa3oBaHue BBIpAXCHUH, COJCPIKAIINX KBaAPATHBIC 1 https://m.edsoo.ru/7f42e262
KOpHU. BeIpaxkeHne nepeMeHHbIX U3 GU3NIeCKUX HopMy
IIpeoOpa3zoBanue TBOWHBIX paTUKAIIOB

34. | KontposbHas padota Ne 4 o teme «KBagpaTHbIe KOPHI» 1
I'naBa 3 bubmuorexa [JOK
YpaBHeHHUS U CHCTeMbl YPaBHEHHUH

35. | HemosHble KBaipaTHBIC ypaBHCHHUSI 1 https://m.edsoo.ru/7f42eela

36. HemounHbie KBajipaTHbIe ypaBHEeHUs. Perienue 3a1a4q 1 https://m.edsoo.ru/7f42eela

37. | ®opmya KOpHEH KBaIpaTHOTO YpaBHEHHUSI 1 https://m.edsoo.ru/7f42f158

38. | ®dopmya KOpHEH KBaJpaTHOTO ypaBHEHHS. PereHue 1 https://m.edsoo.ru/7f42f3f6
YpaBHEHUI C MOMOIIBIO (hopMyITbI

39. | Pemenue 3amau 1

40. Pemienue 3a1au ¢ moMoOIIbIO KBAAPATHBIX YPaBHEHUN 1

41. | Teopema Buera. HaxosxaeHune KopHei KBapaTHOTO 1 https://m.edsoo.ru/7f42fef0
YpaBHEHHMsI [10100POM

42. | Teopema Buera 1 https://m.edso0.ru/7f430076

43. | KBagpaTHbIil TpEXUIIEH U €0 KOPHU 1

44, KBaapatHblil TpEXuiieH U ero KopHU. Pemenue 3ana4 1

45. | Pa3noxeHHe KBaIpaTHOTO TPEXUWIEHA HA MHOXKUTEIH 1

46. | PaznokeHue KBAJPAaTHOTO TPEXUWICHA HA MHOKHUTEIH. 1 https://m.edsoo.ru/7f42fd38

KBagpaTHbIi TpeXwIeH C HEOTPULIATEIbHBIM
JACKPUMHHAHTOM



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fd38

47. | PasnokeHue KBAJAPaTHOrO TPEXUIeHA HA MHOKHTEIH. 1 https://m.edsoo.ru/7f42fd38
Pewenne 3anau
48. Kontponbnas pabora Ne 5 mo reme «YpaBHEeHHs B cUCTeMBbl | 1 https://m.edsoo.ru/7f42ec80
YPaBHEHUI)
49. | Pemenne 1poOHBIX PalliOHAIBHBIX YPaBHEHUI 1 https://m.edsoo.ru/7f43c3d0
50. | Pemenue qpoOHBIX pallHOHATIBHBIX YPAaBHEHUI 1 https://m.edsoo.ru/7f4328¢c6
51. | Pemienue npoOHBIX pallMOHAIBHBIX YPaBHEHUH, 1 https://m.edsoo.ru/7f432b6e
CBOJISIIIIMXCSI K TMHEWHBIM M KBaJIPATHBIM
52. Pemrenue 3anau 1 https://m.edsoo.ru/7f42f75c
53. | PemieHue TEKCTOBBIX 33134 1 https://m.edsoo.ru/7f42{8f6
54, Pemenne anreOpandyeckux TEKCTOBBIX 3a7a4 1
55. YpaBHeHUE ¢ IBYMsI IEPEMEHHBIMH U €ro rpaduk 1
56. VYpaBHeHUeE ¢ IBYyMsl IEPEMEHHBIMU U €0 Tpapuk 1
57. HccnenoBanue cuctem IByX JINHEWHBIX YPAaBHEHHM ¢ AByMs | 1
IepEeMEHHBIMH
58. HccnenoBanue CUCTEM ABYX JIMHEHHBIX YPABHEHUN ¢ 1ByMs | 1
nepeMeHHbIMU. Perenue 3agau
59. | I'pacdmdeckuii crocod perieHus CHCTEM ypaBHEHHUN 1 https://m.edsoo0.ru/7f43d6d6
60. | I'paduveckuii crocod perieHus CHCTEM ypaBHEHHA. 1 https://m.edsoo.ru/7f43d6d6
Pemenue 3agau
61. | AnreOpandeckuii criocod penieHns CHCTEM YpaBHEHUH 1
62. | AnreOpanyeckuil cioco0 peleHus: CUCTEM YpaBHEHUH. 1
MeTo MoJICTAHOBKHU M CIIOKEHUS
63. | AnreOpanyeckuii cioco0 pereHust CUCTEM ypaBHEHUH. 1
Pemenne 3amau
64. | Pemenue 3a1a4 1
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65.

Penrenne TeKCTOBBIX 3aJa4

66. | Pemenue 3amay ¢ HTOMOIIBIO CHCTEM ypaBHEHHN
YpaBHEHUS ¢ TAPaMETPOM
67. | KonrpombHas padota Ne 6 o Teme «YpaBHEHHUS U CHCTEMBI https://m.edsoo.ru/7f4301f2
ypaBHEHU I
I'naBa 4 bu6mmoreka [IOK
HepaBeHcTBa
68. YuciioBble HEpABEHCTBA
69. | CpoiicTBa YHCIOBBIX HEPABECHCTB
70. | CnoxxeHHe 1 YMHOXXCHUE YHCIIOBBIX HEPABEHCTB
71. | CnoxxeHue 1 yMHOKEHHUE YHCIIOBBIX HEPaBEHCTB. Penienue
3a1a4
72. | Ilepeceuenue 1 00bETMHEHIE MHOKECTB https://m.edsoo.ru/7f42c9e4
73. | UucnoBble MPOMEKYTKH https://m.edsoo.ru/7f42c9e4
74. | PemieHue HEpaBEHCTB C OJJHOM MEPEMEHHOMN https://m.edsoo0.ru/7f42c692
75. | PelmeHue HepaBEeHCTB C OJTHOM MepeMeHHOU. Penienue https://m.edsoo.ru/7f42c840
3a1a4
76. | PemieHue cucTeM HEpaBEHCTB C OJTHOM MEpPEeMEHHOMN https://m.edsoo.ru/7f42ch88
77. | Pemenwue cucteM HEpaBEHCTRB C OJTHOM IMEPEMEHHOM. https://m.edsoo.ru/7f42cd2c
Pemenne 3anau
Jloka3aTesnbcTBO HEPABEHCTB
78. | KonTtponbHas pabota Ne 7 mo teme «HepaBeHcTBa»
I'naBa 5 bu6mmoreka [JOK
DOyHKUUA
79. | OyHKUMA https://m.edsoo.ru/7f433c12
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80. | OGnacTh onpeaeacHHs U MHOKECTBO 3HAUYCHHUH (DYHKIHH https://m.edsoo.ru/7f433d84
81. CBoiicTBa pyHKITUN
82. | CgoiictBa QyHkiunu. Onucanue cBONCTB (PyHKIIMH HA
OCHOBE e rpauyecKoro npeCcTaBICHUs
83. | CoiicTBa QyHkimn. Mx oroOpaxenue Ha rpaduke https://m.edsoo.ru/7f434bbc
84. CaoiicTBa JIMHEHHOU PyHKIUU
85. CaoticTBa nuHeiHOM pyHKIIMU. CXeMaTH4ecKoe
n300pakeHHE CBOMCTB Ha rpaduke
86. | CaoiictBa yHkiwmit y =k/x
87. | CoiictBa ¢yukiuii Y =k/x. Cxemarndeckoe H300pakeHue https://m.edsoo.ru/7f4343e2
CBOWCTB Ha rpaduke
88. | CroiictBa Qynkiwmii Y =k/x. Perienue 3anau https://m.edso0.ru/7f434572
89. | CaoiicTBa dyHKImii Y = /x https://m.edsoo.ru/7f434d38
90. CBoiicTBa (byHKHHﬁ y= \/x Pemenne 3amau https://m.edsoo.ru/7f434eb4
Ienast 1 1poOHast 4acTH YKcCIa
91. KonTpomapHas padora Ne 8 mo reme «DyHKITHSDY
I'naBa 6 bubmuorexa [JOK
CreneHb € eJIbIM IOKa3aTeleM
92. | Ompenenenue CTENEHHU C LIETIBIM OTPULATETbHBIM https://m.edsoo.ru/7f4354a4
nokasarejem
93. CBolicTBa CTENEHH C LIENBIM MOKa3aTEIEM https://m.edsoo.ru/7f436098
94, CBolicTBa CTEIICHH C IIeIBIM TIoka3aTeneM. [IpeodpazoBanue https://m.edso00.ru/7f435648
BBIPAKECHUI
95. | loHsiTHe cTaHIAPTHOTO BU/IA YUCIIA https://m.edso0.ru/7f435648
96. | Pemienue 3a1a4 ¢ OOJBIIMMH U MAJIBIMU https://m.edsoo.ru/7f435648

Uuciamu. Pazmepsl 00bEKTOB OKPYKAIOIIETO MUPa
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97. | Pemenue 3a7a4 ¢ OOJIBIIUMHI U MAJIBIMUA 1 https://m.edsoo.ru/7f43599a
YHCITaMHU
DyHKIMHU y=x'1 u y=x'2 U UX CBOMCTBa
98. Kontpoinbnas padora Ne 9 mo teme «CTerneHb ¢ 1eIbIM 1
MIOKa3aTeIeM»
IloBTOpPEHME
99. | [loBTOpEeHME OCHOBHBIX MOHITUN H METOZOB KypcoB 7 1 8 1 https://m.edsoo.ru/7f437510
KJIaCCOB.
100. | UroroBast KoHTpOJabHast paboTa 1 https://m.edsoo.ru/7f4376b4
101. | [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 1 8 1 https://m.edsoo.ru/7f436b88
KJIaCCOB.
102. [ToBTOpEHHE OCHOBHBIX MOHATHI M METOI0B KypcoB 7 1 8 1 https://m.edso0.ru/7f437858
KJIaCCOB, 000O0IICHNE W CHCTEMATH3AIUS 3HAHU
102

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME
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9 KJIACC

Ne Tema ypoka Kosmyecrso 1acos Jlata DJIeKTpOHHbIE HH(POBBIE
n/m Koutposbubie IlpakTnyeckue odpa3oBaTteJibHbIE
U3y4eHust
pecypchl
1 ParmonaneHble ynciia, UppaloHANbHBIE YHCIIA,
KOHEYHBIC U OECKOHEYHBIC JCCSITUYHBIC IPOOH
MHOKECTBO JECHCTBUTEILHBIX YHCEIT,
2 JIeICTBUTEBHBIE YHCIIAa KaK OECKOHEYHEIE
JIECSITHYHBIC ApoOH
B3auMHO 0JTHO3HAYHOE COOTBETCTBHE MEXKIY
3 MHO>KECTBOM JICHCTBUTEIILHBIX YUCET U
MHO>XECTBOM TOYEK KOOPJAMHATHOW MIPSAMOM
CpaBHeHUE JeHCTBUTEIBHBIX YUCET,
4 apuMeTUIeCKUe NSHCTBHS C ICHCTBUTESILHBIMU
YHCIIAMH
5 [pnbmmxEéHHOE 3HAUCHHE BETMYNHBI, TOYHOCTD 1
TIPHOITKEHUS
6 OxpyrIieHne 4ncen 1
7 OxpyrJieHne 4ncen 1
8 [TpukuaKa 1 OIEHKa pe3yJIbTaTOB BBIYHCICHUI 1
9 ITpuknjika U OLIEHKA PE3YJIbTATOB BBIYMCICHUMN 1
10 | CgolicTBa 4YETHOCTH W HEYETHOCTH (DYHKIIMH 1
11 I'paduku dyakumii: y = kx, y = kx + b, y=k/x,
y=x*, ¥ = Vx, y=Ix|
12 I'paduku dyskumii: y = kx, y = kx + b, y=k/x,
y=x’, y = Vx, y=[x|
13 I'paduxu dyskumii: y = kx, y = kx + b, y=k/x,
y=x’, y = Vx, y=[x|
14 I'paduxn pynkumii: y = kx, y = kx + b, y=k/x,
y=x*, ¥ = Vx, y=Ix|
15 | I'padukm pynxomii: y = kx, y =kx + b, y=k/x,




y=x’, y = Vx, y=[x|
I'padukn pyaxmmit: y = kx, y = kx + b, y=k/x,

Py y =Ry
17  Ksanmparuunas pyHKnus, e€ rpaduk U CBOWCTBA ﬁgg;?;:;;%iﬁgﬁn £4396c6
18 | Kmamparuunas QyHKIMs, € TpaQyiK U CBOWCTBA ﬁgg:;lfl(;rﬁiji(l)f)c_)rﬁﬂ £439842
19 Kpanparnunas pyukuus, e€ rpaduk U CBOMCTBa EES;I;I/?;Z?S(%?I:N £4399b4
20 [Tapaboina, KOOpIUHATHI BEPIIHHEI TapadoIIbl, OCh bubmmnoreka [HOK
CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f439eb4
21 [Tapaboina, KOOpIUHATHI BEPIIHHEI TapadoIIbl, OCh bubmmnoreka [HOK
CHMMETPHH 1apadoJIbl https://m.edsoo.ru/7f43a03a
29 [Tapaboina, KOOpIUHATHI BEPIIHHEI TapadoIIbl, OCh bubmmnoreka [HOK
CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f43alac
23 [MTapaboina, KOOpAWHATHI BEPLIMHBI ApaOOIIbI, OCh Bu6mmoreka [IOK
CHMMETPHH NapadoJIbl https://m.edsoo.ru/7f43a31e
o4 [Mapaboia, KOOpAWHATHI BEPUIMHBI ApaOOIIbI, OCh bubanoreka [HOK
CHMMETPHH MapadoJIbl https://m.edso00.ru/7f43a526
25 | KourtpoabHasi pagora no teme " ®@yunkuun" BH6H_HOTeKa LOK
https://m.edsoo.ru/7f43ab84
2 Jluneiinoe ypaBHeHue. Penienrue ypaBHeHUH, Bbu6mmorex LIOK
CBOASIIIIAXCS K IMHEHHBIM https://m.edsoo.ru/7f43bf66
27 Jluneiinoe YpaBHEHHE. Pewienue ypaBHeHui,
CBOJISIIINXCS K JINHEHHBIM
28 KBagparHoe ypaBHeHue. Penienue ypaBHeHuUH, bu6mmotexa [{OK
CBOJIAIINXCS K KBAJAPATHBIM https://m.edso0.ru/7f43c542
29 KBagparHoe ypaBHeHue. Penienue ypaBHEeHuUH, bu6mmoTtexa [IOK
CBOJIAIIUXCS K KBaJI[PATHBIM https://m.edsoo.ru/7f43c542
30 | bukBajapaTHbIC YpaBHEHHS BH6H_HOTeKa 0K
https://m.edsoo.ru/7f43c3d0
31 | bukBajapaTHbIC ypaBHEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43c3d0
32 | Ilpumepsl pemieHus ypaBHEHUH TpeThei
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4eTBEPTON CTENEHEH pa3iokKeHHUEM Ha MHOKHUTENN
IIpumepsl pelieHns ypaBHEHUI TpeTbel U

33 4eTBEPTON CTENEHEH pas3IoKEeHUEM HA MHOKHUTEIH
34  Pemenue n1poOHO-PAIMOHATBEHBIX YPaBHEHUH EH@]_HOTeKa L1OK
ttps://m.edsoo.ru/7f43c9b6
35  Pemenue n1poOHO-palMOHATBEHBIX YPaBHEHUH ﬁnm_nomm LIOK
ttps://m.edsoo.ru/7f43c9b6
36 Perienue TeKCTOBBIX 33724 anredpanuecKiuM
METOAOM
37 Perienue TeKCTOBBIX 3aa4 anredpanyecKum
METOAOM
38 Perienue TeKCTOBBIX 3aa4 anredpanyecKum
METOJIOM
39 KOHTPO.HLHaﬂ paﬁ?Ta 10 TeMe «YpaBHEHMS C
OJIHO¥ NepeMeHHOoI»
40  VYpaBHeHHe Cc ABYMS NIEPEMEHHBIMH U €ro Tpaduk EH&]_I/IOTCKa LIOK
ttps://m.edsoo.ru/7f43d0b4
41  VYpaBHeHue c AByMs IEPEeMEHHBIMH U ero Tpaduk EH6H_HOTeKa LIOK
ttps://m.edsoo.ru/7f43d0b4
42 Cucrema 1Byx JII/IH"eI?IHLIx YPaBHEHUH C IByMs
NEepPEMEHHBIMU U €€ pelleHne
43 Cucrema 1Byx J'II/II-{CI\/'IHBIX YPaBHEHUH C IByMs
TIEPEMEHHBIMU U €€ peleHne
44 Cucrema 1Byx JII/IH"eI?IHLIx YPaBHEHUH C IByMs
TIEPEMEHHBIMHU U €€ perieHne
45 Cucrema 1Byx nI/IH"eI‘/'IHHx YPAaBHEHUM C IByMs
TIEPEMEHHBIMHU U €€ pelIeHne
16 Pewenne cucreM AByX YpaBHEHHMH, OTHO U3 bu6mmotexa [IOK
KOTOPBIX JINHEWHOE, a APYyroe — BTOPOU CTETICHH https://m.edsoo.ru/7f43d23a
47 Pewenne cucreM AByX ypaBHEHHM, OTHO U3 bu6mmotexa [{OK
KOTOPBIX JINHEHHOE, a APYyroe — BTOPOU CTEIICHH https://m.edsoo.ru/7f43d55a
48 Pemenue CHCTEM IBYX YpaBHEHUH, OZHO M3
KOTOpPBIX JIMHENHOE, a APYroe — BTOPOU CTENEHH
49  PemeHue cucTeM OBYX YpaBHEHHH, OJHO U3
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KOTOPBIX JTUHEHHOE, a APYroe — BTOPOH CTEICHU
I'pacdnueckast mHTEpIIpETaNINS CHCTEMBI

50 yYpaBHEHHUH C ABYMSI IEPEMEHHBIMH 1
51 Perienue TeKCTOBBIX 33724 anreOpanyecKiuM 1
crocoooM
52 Perienue TeKCTOBBIX 3324 anredpanyecKiuM 1
crocooom
53 KOHTpOJIbPaﬂ padora no teme «CHcTeMBI 1
YPaBHEHHUID»
54 | UncnoBble HEpaBEHCTBA U UX CBOCTBA 1
55 | YucnoBble HEpaBEHCTBA M UX CBOMCTBA 1 bubmorexa [IOK
https://m.edsoo.ru/7f43ad5a
56 JluneiiHbIe HepaBeHCTBA C OAHON TIEPEMEHHOHN U 1 bubmmoreka [HOK
UX pEIICHUE https://m.edsoo.ru/7f43af08
57 JluneiiHbIe HepaBeHCTBA C OAHON TIEPEMEHHOH 1 1 bubmmoreka [HOK
UX pEIICHUE https://m.edsoo.ru/7f43af08
58 Jluneitnpie HEpaBEHCTBA C OJTHOM TIEPEMEHHON U 1 bubnuotexa [IOK
UX pelICHUE https://m.edsoo.ru/7f43af08
59 Cucremsl H{/’IHCI\/’IHHX HEPAaBEHCTB C OJIHOMI 1
NIEPEMEHHON U UX PelLleHHe
60 Cucremsl JH:IHeﬁHI)Ix HEPAaBEHCTB C OJIHOMI 1
NEPEMEHHON U UX PelleHNe
61 Cucremsl J'II:IHefIHBIX HEPaBEHCTB C OJTHOMI 1
NEPEMEHHON U UX PelLleHHe
62 | KsaaparHbie HEpaBEHCTBA U MX pElICHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43b098
63  KBamparHble HEpaBEHCTBA U UX pEILICHHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43b21e
64 | KsampaTHble HEpaBEHCTBA U UX PEIICHUE 1 BH6H_HOTeKa L1OK
https://m.edsoo.ru/7f43b5a2
65 | KsasparHble HepaBEeHCTBA U MX pElICHHE 1
66 = KBajparHbie HepaBeHCTBA U MX pelICHHE 1
67 I'padrueckas MHTEpHIPETALIUS HEPABEHCTB U 1 bubmmoreka [JOK

CHUCTEM HEPABCHCTB C ABYMA ICPEMECHHBIMU

https://m.edsoo.ru/7f43b098
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I pa(bnqecx(aﬂ HUHTCPHOPCTALUA HCPABCHCTB U

68 CHCTEM HEPABEHCTB C IBYMS MTEPEMEHHBIMU
69  Kourpoasnas pagora no teme «HepaBeHncTBa
70  TloHsTHE YUCIOBOI MOCIEIOBATELHOCTH bubmmorexa [IOK
: https://m.edsoo.ru/7f43e6¢6
71 3ajaHue Mocien0BaTeIbHOCTH PEKYPPEHTHOM bubaunoreka [JOK
bopmyoit u popmyIoit N-ro wieHa https://m.edsoo.ru/7f43ebda
72 | Apudmerndeckas ¥ reOMeTpUIecKas IPOrPeccHn bubmorexa [IOK
p P porp https://m.edsoo.ru/7f43ed7e
73 | Apudmerndeckas ¥ reOMeTpUIecKas IPOTrPECCHH bubmorexa [IOK
p P porp https://m.edsoo.ru/7f43f3b4
14 reomerpueckolt nporpeccut, cyves nepsx BuGaorexa IOK
P porp Y p https://m.edsoo.ru/7f43f58a
YJIICHOB
75 reomexpimcesoit mporpeccu, cyvit mepasn Bubnorera LIOK
P porp > M P https://m.edsoo.ru/7f43ef2c
YJIEHOB
76 reomerpuicckolt nporpeccut,cyvves nepssx BuGaorexa IOK
P porp ¥ p https://m.edsoo.ru/7f43f0c6
YJICHOB
7 ?;2%?;12;%;? H;Falégg/ll\;eiﬂ‘;f;i:’ Een BBIX N bubmorexa LIOK
p porp e P https://m.edsoo.ru/7f43f72e
YJIEHOB
78 reomerpuicckolt nporpeccut,cyves nepssx BuGaorexa IOK
P porp ¥ p https://m.edso0.ru/7f43f8a0
YJICHOB
UzobpakeHne 4ieHOB apuhMeTHIECKOH U
79  TeoMeTpUYecKOU MporpeccHii TOYKaMH Ha
KOOPJIMHATHOM MIIOCKOCTH
N3o0paxenne 4ieHOB apuMeTHIecKor U
80 | reoMeTpHUYECKO MPOTrPECCHil TOUKAMH Ha
KOOPJIMHATHOM IJIOCKOCTH
81 | JluHelHBIN M SKCIIOHEHIIUAILHBIA POCT
82 | CnoxHble IPOLIEHTHI bubmorexa LOK

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

83 CI10)KHBIE TIPOIIEHTEI
pon https://m.eds00.ru/7f4401a6
84 KonTpoasnas padora mo teme «HucaoBbie Bu6mmoreka LIOK
MOCJIe0BATEILHOCTID https://m.edsoo.ru/7f4404f8
IToBTOpeHMe, 0000IICHHE U CUCTEMAaTH3AIIHS
85 3HaHWH. 3amnch, CpaBHEHHE, NEHCTBUS C
JIEHCTBUTEIBHBIMH YHUCIIAMH, YUCITIOBAS MPsIMast
86 IToBTOpEHME, 000OIICHIE U CUCTEMATH3AIIHS
3HaHMi. [IpoLeHTHI, OTHOIIEHMS], TPOIOPLIUU
87 IToBTOpEeHUE, 00OOIICHNE M CUCTEMATHU3ALIUS
3HaHuid. OKpyriieHne, NpuoOImKeHHE, OIICHKA
IToBTOpenue, 0600IIEHNE K CHCTEMATH3AIUS
88 3HaHI/IP”E) Pemienne THelKCTOBHx 3a1a4 ! Bubmuorexa [JOK
X https://m.edso0.ru/7f443b12
apuPMEeTHIECKIM CITIOCOO0M
TToBTOpeHue, 00001IEHNE U CUCTEMATH3ALIMS
89 3HaHI/II71p Pemrenne ”II“J;KCTOBI)IX 3a1a4 ! Bubmmorexa LIOK
' https://m.edsoo.ru/7f443cd4
apu(METHYECKHM CIIOCOO0M
IToBTOpenue, 0600IIEHNE ¥ CHCTEMATH3AINS
90 3HaHI/II7II) IIpeo6 ascI)I;aHHe anreo anqecm/?x Bubmuorexa [JOK
- 1eodbp p https://m.edsoo.ru/7f443fea
BBIPOKCHUH, IOMYCTUMbIE 3HAYCHUS
TToBTOpEeHue, 00OOIIEHNE U CHCTEMATH3ALIHS
91 3HaHHfII) IIpeo0 a3cI)HBaHI/Ie anred queCKIfx bubmiorexa [JOK
- peoop P https://m.edsoo.ru/7f4441ca
BBIpa)KeHI/II/I, ILOHYCTI/IMBIC 3HAYCHUA
IToBTOpenue, 0600IIEHNE ¥ CHCTEMATH3AINS
92 3HaH1/117I1) () HKHI/II/I'HIIIOCT OcHHE CBOIZCTB;I Bubmuorexa [JOK
Y - octp ’ https://m.edsoo.ru/7f444364
W3YUYCHHBIX QYHKIHA
TloBTOpEeHue, 0000IIEHHE H CHCTEMATH3ALIHS
93 3HaHI/H‘/’II) () HKLII/II/I'HI-'IIOCT OCHHE CBOfICTBIE_lI bubimorexa LIOK
Y - octp ’ https://m.edsoo.ru/7f4446f2
W3yUYCHHBIX QYHKIHHA
TloBTOpenue, 0000IIEHHE U CHCTEMATH3ALIHS
94 3HaHHI‘§ () HKIII/II/I'HIIIOC OCHHE CBOP'ICTB;I Bubmuorexa [JOK
Y - ocTp ’ https://m.edsoo.ru/7f444a94
W3YUYCHHBIX QYHKIHIA
TloBTOpeHue, 0000IIEHHE H CHCTEMATH3ALIHS
P a N 1 bu6nmoreka IJOK
95  3HaHwmil. OYHKIUH: TOCTPOCHUE, CBOWCTRA

W3YUYCHHBIX QYHKIHHA

https://m.edsoo.ru/7f444c56
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IToBTOpeHME, 0000IICHHE U CUCTEMAaTH3AIHS

96  3Hanumil. [ papuueckoe pemieHre ypaBHEHUH U UX 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f444f44
CHCTEM
97 s, Ppaipracoroe pentomic ypasnemi e 1 Bu6morera LIOK
P p yp https://m.edsoo.ru/7f44516a
CUCTEM
98 | IIpome:xyTo4yHasi aTTeCcTANHUS 1
. bubnmmoreka [JOK
99  OO6oOmieHNe ¥ CHCTeMAaTH3aI|s 3HAHNH 1 https://m.eds00.ru/7f445516
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 99
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BemmonHATe,  coueTas ~ yCTHBIE W THCBMEHHBIE  MPHEMBI,
' apupMeTHyecKue JecTBUS C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAXKEHUH,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OOBIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts OT omHOM (opMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECATUYHYK, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO TPOOb)
1.4 CpaBHUBaTh U YHIOPSAJOYMBATh PALlMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCICHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  nIEWCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh NpPHU3HAKM JAEIMMOCTH, pa3jOkKEHHEe Ha MHOXUTENIN
' HATYPaJIbHBIX YHCEI
Pemrate  mpakTHKO-OpMEHTHPOBAHHBIE  3a/la4yM,  CBSI3aHHBIE  C
OTHOILICHHEM BEJINYMH, MPOMOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOIEHTaMH, HWHTEPIPETHPOBATh PE3yAbTaThl pEIIeHHUs 3ajad ¢
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMM pPaccCMaTpPHBAEMBIX
00BEKTOB
2 Anrebpanyeckuie BEIpaKeHUs
”1 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHUMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYyKBEHHBIX BBIPAKEHUH TMPU  3aJaHHBIX

22 3HAYCHHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAKEHHUS B MHOTOWICH
' IIPUBEJCHUEM OJOOHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BbINONHATE yMHOKEHHE OJHOYJIEHAa HA MHOTOYIEH U MHOIOWIEHa Ha
2.4 MHOTOWJIEH, NPUMEHATh (HOpMyJbl KBajapara CyMMbl M KBajpara
pa3sHOCTH
Ocy1ecTBIATh Pa3jioKeHUE MHOTOYJIEHOB HA MHOXKUTEIIN C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaracMbIX,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsl MHOTOYIEHOB JJIsl PELICHUs pa3IMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEaIbHOW MPAKTUKH
97 Hcnonb30BaTh CBOMCTBA CTENEHEH € HaTypajJbHBIMU IOKa3aTENIIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IIPUMEHSI
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCHUIIBHOMY €MY.
[IpoBepsATs, SIBISETCS M YUCIO KOPHEM YpaBHEHUS
35 [IpumensTe rpaduveckue METOABl TPH PEIICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCEN, ABJISIOIUXCS PEIEHUEM JTMHEHHOTO
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOMN MIIOCKOCTH IrpaduK JMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIB3YSICh TPAQHUKOM, MPHUBOAHUTH TMPHUMEPHI
peleHus ypaBHEHUS
35 Pemiare cucteMsl IBYX JTMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisiTh W pemarh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHMH 10 YCIOBUIO 33Ja4l, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4¥ TIOJTY9YEeHHBIN pe3ylIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0pakaTh Ha KOOPAWHATHON NPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3aMUCHIBATH

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6pa1/mec1<0M SA3BIKE




OTtMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpouts rpaduku nmuHerHbIX QyHKIud. CTpouTs Tpaduk QyHKIUU Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HU3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHUe GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHble  MPEACTABICHUS O  MHOXECTBE
11 NEHCTBUTENLHBIX YUCEN JIJISI CPAaBHEHUS, OKPYTJICHUS W BBIYUCIICHHU,
' n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPJMHATHOMN
psIMOM
[MpumensITh TOHATHE apU(OMETHISCKOTO0  KBaJpaTHOTO  KOPHS,
12 HaXOOUTh KBaJpaTHble KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIONHATH MPeoOpa3oBaHUs BBIPAKECHUHN, COICPIKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIB3YsI CBOWMCTBA KOPHE
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTETMEHH C IEJIbIM IOKa3aTeleM, BBITIOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTEHNEHH C IIeJIbIM
MoKazareieM
’5 BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IIpaBWJ JEWCTBUI HaJ MHOIOWIEHAMH U




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[bIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCIIN

2.4

3.1

3.2

3.3

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUI IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEeMAaTHKHU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHENHBIE, KBaJgpaTHbIE YpPAaBHEHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpocCTEHIINE MCCIEIOBAHUS YPAaBHEHUHM U CUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYee)

[lepexomuth OT cIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanvyeckoil MOJIEIH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aa4M1 HOJ'Iy‘lCHHBIﬁ pe3yjbTart

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON M MX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U S3BIK
(TepMUHBIL, CHMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEeHTa, ONpPEeNeNsiTh CBOMCTBA (DYHKIIUU

o e€ rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x

k/x
, Y =X%, y = X3, Y = [X|, onuCBIBaTh CBOWCTBA YMCIOBON (DYHKIMHU MO €&

rpaduxy




9 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Hucna 1 BIYUCICHUS
11 CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE
' qucia
BoinonuaTe apudmeTrueckue IEHCTBUS C PallMOHATbHBIMU YUCIAMU,
1.2 couerass YCTHbIE M NUCBMEHHbIE NMPUEMBI, BBIIOJHATh BBIYUCICHUS C
HppalMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHHs CTENEHEW ¢ LEeNbIMU IOKa3aTeNIsIMU U KOpHEH,
' BBIYHCIISATh 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyrisTh 1€MCTBUTENbHBIEC YNCIA, BBIIOIHATh NIPUKUAKY PE3ybTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHUs U HEPABEHCTBA
’1 Pemarp nuHeWHblE W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-pAllMOHANIbHBIE YPABHEHHUS
Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBISETCS
JINHENHBIM
Pemate TekcTOBBIE 3amaun anreOpandecKrM CIOocoOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHMS WM CHCTEMBI JIBYX YPAaBHEHMHU C ABYMs
[IEPEMEHHBIMU
IIpoBoguTh mpoOCTEHIIME HCCIENOBAaHUS YPAaBHEHUH U CHCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduyecKux
' MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPAaBHEHHUE UIIU
CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbE  HEPABEHCTBA,
2.5 n300paXkaTh pelIeHre HEPABEHCTB HAa YUCIIOBOM MpsSMOil, 3alKChIBaTh
pelIeHre C OMOIIbIO CHMBOJIOB
26 Pemarp cucremMbl JNHMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB,

BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pELICHHUE




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONIOKECHNE Ha KOOPAMHATHOM TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4eHUH K03()(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA (DYHKIIUI

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
TUTIOCKOCTU TpadukoB GyHKUIWH Buma Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIMH

3.3

Ctpouth u wH300paXkaTh CXEMaTHYECKH TpaduKu KBAaJPATHIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

3.4

Pacnio3naBate KBaapaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
MpUMepbl KBAaAPAaTUYHBIX (YHKIMH U3 peanbHOM >KU3HM, (PU3MKH,

IreoOMCTpUHn

Apudmernueckas v reoMeTpUyYecKas Iporpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reOMeTpUUECKYI0 IPOrPecCHy Mpu

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHHEM (GOpMyNl N-TO wieHa
apu(pMeTHYecKoil U reoMeTpUUECKON MPOTrpeccHil, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. I[loHsTHe palMOHANBHOIO YMCIA, 3alUCh, CPaBHEHUE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1au us
' pearbHOM MPaKTUKU Ha YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJelieHHe, NpeoOdpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YHCEIT
v [TponieHThl, 3amUCh MPOLEHTOB B BHUJE IpoOU M poOM B BUAE NPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 33a4 U3 PEAJIbHOU MTPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, PAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHcle TpsMas M oOpaTHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHON. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHne 3aBUCMMOCTH MEXJy BEIMYMHAMU B BUIE (HOPMYIIBL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBID@KEHHH, TOXXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoIICTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM
’5 OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMybl COKpPAIIEHHOTO YMHOKEHHS: KBAAPaT CyMMBI U KBaJApaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3inokeHrne MHOTOYJIEHOB HA MHOKHUTEIN
3 VYpaBHeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMsl YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JIuHeilHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YPaBHEHHs, PELICHUE JINHENHBIX YPABHECHUM
33 CocraBieHne ypaBHEHUN IO YCJIOBUIO 3a/a4yd. PelleHne TEKCTOBBIX 3a1ad C
' IIOMOILBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IOJCTaHOBKHU. IIpumepsl pemmeHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadguku. OyHKIMN
4.1 Koopaunara Touky Ha psMoit
4 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOPAMHATHON
' IPSAMOM
43 [TpsimoyronbHast cuctema koopauHar, ocu Ox u Oy. AGcrucca U opauHaTa
' TOYKHM Ha KOOPJUHATHOM IUIOCKOCTH
A4 [Tpumepsl rpadukoB, 3anaHHBIX (GopMmynamu. UTeHue rpadukoB peasbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue Gynxuun. I'padux Gynkiuu. CoiicTBa GyHKIMN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|
A7 ['paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BIYUCTIECHUS
11 KBanpatusiit kopenb u3 uyucna. IloHstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHHE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHHUHN U BHIYHUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenslM MokasareneM u e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpatHsbiil TpéXuiieH, pa3inoKeHue KBaJpaTHOTroO TPEXUIEHA Ha MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEHHS U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme qpoO6HO-pallMOHALHBIE YPaBHEHUS
I'paduueckas uHTEpHpeTalus ypaBHEHUN C ABYMS NEPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH C JABYMs IlepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEpPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
4 OyHKIMH
41 [lonatue ¢ynkuun. OOnacTe omNpeAeNeHUs M MHOXXECTBO 3HAYCHHH
' ¢ysaxuu. CriocoOsl 3a1aHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXxaroUX pealbHble IPOLECCH
44 OyHKIIUN, ONMUCHIBAIONIME TPSAMYI0 M OOpaTHYIO IPOMOPIHOHATBHEIC
' 3aBUCUMOCTH, UX Irpaduku
45 Oyukmmu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCICHUS
11 PamonanbHble ynciia, UpPpalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YMCEN, J€HCTBUTENBHBIE YKCIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHACET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE 1EMCTBUTENbHBIX
qrcen
13 Apudmernueckue IeHCTBHS C AEHCTBUTEILHBIMU YUCIAMH
W3mepenusi, mpubImKkeHus, oleHKu. Pa3mMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. ITpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxkpyriaenue uucen. [lpukuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpumepbl pelIeHHs YpPaBHEHHM TpPETbed W
. YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
29 Pemenne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € AByMsI IEpeMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve TMHEHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOM
2.15 KBanparHbie HepaBeHCTBa
216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS

MNEPpCMCHHBIMU




3 DOyHKIUH

31 KBagpatnunas ¢ynkuus, e€ rpaduk u coiictBa. IlapaGoma, koopaMHAaThI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkmii y=K/X, y = X° u ux cBoicrpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucnoBele N0CIE0BATEIBHOCTH

i1 Onpenenenue U crocoObl 3aJaHUsl YUCIOBBIX IOCIIENOBaTENIbHOCTEH. 3aaHue
' MOCIIEI0BATEIHPHOCTH PEKYPPEHTHOM hopMyInoit u ¢popmymoii N-To daeHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

e ['eomerpuueckass mnporpeccus. QPopmyibl N-rO  4YjeHa T'€OMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA POCT

4.5 Crno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

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

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJ, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUUHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM IOKAa3aTeseM,
apupMeTUYECKU KBaJApPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJbIlIe €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPQKEHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONb30BaHHWEM (OpPMYyT pa3HOCTH KBAApaTOB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHOH NEpEeMEHHOW, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNY; yYMEHUE OIIEpUpPOBATH MIOHATUSAMU: npsmas
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a1a4 M3 JAPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENBHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HAa IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIAITh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: GHUrypa, TOUKa, OTPE3OK, MpsiMas,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0O, TNpsSIMOYTOJBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHATUSMHU: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE DPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KalOIIEM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  NPSAMOYTOJbHAs  CHCTEMA
KOOpJMHAT, KOOPAWHATBHl TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHUCIIO, CKAISIPHOE MIPOU3BENECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI W KOOPAMHATHI IJIA MPEICTaBICHUS
JMaHHBIX W pEIIeHUs 3aJad4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATD, HHTCPIPECTUPOBATH n HpeO6pa30BBIBaTB




15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliMIaXx M Ha JUarpaMmMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIydalHbIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO mepedopa M C HUCIHOJIb30BaHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSITHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBHBIE BBIIAIOIIMECS  PE3YJIbTaTHhI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

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

1o OOBbIKHOBEHHBIE M JI€CATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 Panuonanpnple  uMcna. Apu@MmeTHdeckue ONepalud ¢  PalUuOHAIbHBIMU
- YyHClIaMu

14 JeiictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEpaluu ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

25 Crenenp ¢ uenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
. CBolicTBa CTeNEHH

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeiictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHMs. CHCTEMBI M COBOKYIHOCTH
. yYpaBHEHUHU

39 Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckass u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VUEHUKA

» AnreGpa: 7-# kiacc: 6a30BBIM YPOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepadotanHoe, 7 kinacc/ MaxkapsiueB FO.H., Munmatox H.I'., HemikoB K.U. u ap.;
non peaakuuen TensikoBckoro C.A., AkiinoHepHoe o0iectBo «M31aTenbcTBo
«IIpoceemenue»

» Anrebpa:8-it kmacc: 6a30BbIN YPOBEHB: yueOHUK; 15-¢ n3nanue,
nepepaboranHoe, 8 kimacc/ Makaperues F0.H., Munatok H.I'., Hemkos K.W. u np.;
nox peaaknuen TenskoBckoro C.A., AkinoHepHOoe 001mecTBo «M31aTenbcTBO
«IIpocemenue»

» Anrebpa: 9-i1 knacc: 6a30BbIM YPOBEHB: YyUeOHUK; 15-¢ u3nanue,
nepepadotanHoe, 9 knacc/ MaxkapsrueB F0.H., Munmarox H.I'., Hemmkos K.W. u ap.;
non peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o01ectBo «M31aTenbcTBo
«IIpocBemeHue»»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1) Metoauueckue pekoMeHaanuu 1t 7-9 kinaccos /HO.M. Konsrun, M.B. TkaueBa

, H.E. ®enopora, M.U. [11aOyHun

2) Ypoxku anredpsl B 7-9 knacce. / B.1. XKoxos, JI.b. Kpaitaesa. [locobue nms

yuuteneil. / M.: Bepoym — M

3) Anre6pa. Jlunaktuyeckue marepuaisl. 7 kiacc, /M.B. Tkauesa, H.E. denoposa,

M.U. labynuH. u ap.- M.: IIpocBeiienue

4) Tematuueckue TecThl s 7 kiacca/ M.B. Tkauesa - M.: [IpocBeiienue
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET
1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://urokimatematiki.ru

4. http://interqu.ru/

5. http://karmanform.ucoz.ru

6. http://polyakova.ucoz.ru/

7. http://www.openclass.ru/

mathproblems.ru/ - coopuuk 3amau mo MaTeMaTuke
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YYEBHO-METOANYECKOE OBECNMEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA OBA3ATE/IbHbIE YYEBHbIE
MATEPUANBI ONA YYEHUKA e MatemaTtuka. Anrebpa: 7- Knacc: 6a30Bblit ypoBeHb: y4ebHUK; 15-
usgaHue, nepepabortaHHoe, 7 kKnacc/ Makapbiyes H0.H., MuHatok H.T., Hewkos K.W. n ap.; nog,
peaakumein Tenskosckoro C.A., AKumoHepHoe obuwectBo «M3aaTtenbcteo «lpocselleHmne» o
MaTemaTtuKa. Anrebpa: 8- Knacc: 6a30BbIv ypoBeHb: yuebHuUK; 16-e nsaaHue, nepepaboTtaHHoe, 8
knacc/ Makapbiyes H0.H., Mungiok H.l'., Hewkos K.W. u ap.; noa pepakumen Tenakosckoro C.A.,
AKumnoHepHoe obuwectso «M3gaTtenbcTBo «MpocseweHmne» © MatemaTtrKka. Anrebpa: 9-i Knacc: 6a3oBbli
ypoBeHb: yuebHuK; 15-e usgaHue, nepepabortaHHoe, 9 kKnacc/ Makapbives HO.H., MuHatok H.I., Hewkos
K.U. n ap.; noa pepakumeit Tenakosckoro C.A., AKunoHepHoe obuectBo «M34atenbCcTBo
«MpoceeweHne» METOANYECKUE MATEPUANBI ANA YYUTENA UMOPOBBIE OEPA3OBATE/1bHbIE
PECYPCbI M1 PECYPCbI CETU UHTEPHET » mathproblems.ru/ - cbopHuMK 3aga4 no matematuke. llomnmo
CaMMX 334aHU1I, Ha calTe eCTb KOHCTPYKTOP A1 CO34aHMNA CAMOCTOATE/IbHbIX MU KOHTPO/IbHbIX PaboT.
https://m.edsoo.ru/ - 6ubanoteka LLOK






