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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
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJEp)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCETHEBHOU
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHHS YHUCIOBOM
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOTro IJisl PELIeHUs 3aJad MaTeMaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTHYECKUX MOJIEIEH, OIHMCAaHUS IIPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUNA B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 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 JIE€CATUYHBIC, NEPEXO] OT OAHOW (hopMBI 3ammcu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
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], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenne 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

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

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN 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 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
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. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpAaBHEHHU C JABYyMS IEpeMEHHBIMU. [IpuMepsl peuieHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINA, OTPAKAIOIMIUX PEATbHBIE TIPOIECCHI.



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

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHple 4ncna, MppalMOHANIBHBIC YHMCTIA, KOHEYHBbIE U OCCKOHEUHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudmeTnyeckue HAEUCTBUA C
JEWCTBUTEIbHBIMU YUCIAMU.

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHMS 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 Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
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 cteneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOoW. KBaapartHele HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

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 popmysiol 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
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY HW  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX 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 OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MATEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

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
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LUBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHSATh MAaTEMaTUYECKUE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOI'o K€ IIpaBa APYroro 4eJoBEKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUI MJI1 OKPYXKaKIIEH cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO 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, HOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBJIEHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMble pEeHIeHUs] U ACHCTBUA, (POPMYIHPOBATh U 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, TOHATUN, OTHOIIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHbIC, CAWHUYHBIC, YaCcTHbIC M oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JIEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 penieHus y4yeOHOW 3adauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpolIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME 1O  YCTAHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

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

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

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

BBIOUpaTh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

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

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUSIM, TMPEIIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThI, pachpeneisiTh BUIbI padoOT, JAOrOBapUBaThHCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOU JICHCTBUS C APYTUMU WIEHAMHU KOMaHIbl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, aJilfTOPUTM PEIICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIOCOOaMHM  CaMOINPOBEPKH, CaMOKOHTPOJIS IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEIBHOCTU IMOCTABJICHHOW LIEJIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
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 BBIUMCICHUSI 3HAYEHUI JPOOHBIX BBIPAXKEHUM, COIEPIKALIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
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 BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

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

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh aireOpandecKyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJACHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

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

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
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 IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucTeMbl 1ByX JIMHEHHBIX YPAaBHEHUH € IByMs IIEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

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

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii croco0 MpeACTaBiICHUS U aHaiu3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

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

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HUCIOJB3Ysd MPH HEOOXOIWMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHM C IeJIbIM [OKa3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

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

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBouTh MpocCTeiIve UCCIEOBaHUSI YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anreOpanveckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHSATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM TMEPEeMEHHOM M UX CHUCTEMBI, JaBaThb
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPENC/IITh 3HA4eHHE (YHKIMH IO 3HAYCHHIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

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

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIINE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPPAMOHATHFHBIMH YHACIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

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

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPABHEHHUS, YPABHECHUS, CBOISIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

PemaTe TekcTOBBIE 3aJauM aiareOpauvyeckKuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPaBHEHUU DPEILICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 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 HM300paxaTb CXEMaTHUYECKU TpaUKU KBAJAPATUUHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TMPOTPEecCUd 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.



Pemate 3agaum, CBSI3aHHBIC C YHCJIOBBIMH IIOCIICIOBATCIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl

KoanuecTBo 4acoB

Konrpoasn  IIpakrnueck

Bcero
ble padoTbl | He padoThl

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Yucia 1 BbrunciaeHus. PanuonanbHbie ynciia

HpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO/T
0T oJTHOU (opMBI 3anucu ApoOeit k npyroii. [lonsTue
paLMOHATIBHOIO YKCIIA, 3alIUCh, CPAaBHEHHE,
YIOPSI0OYMBAHUE PALMOHATIBHBIX YHCEIL.
Apudmernueckue JeHCTBUS C pallMOHaIbHBIMU
ymciaMu. Perienue 3aja4d u3 peaqbHOM NPaKTUKU Ha
4acTu, Ha IpoOH.

CreneHb ¢ HaTypajIbHBIM [TOKA3aTEIEM:
ornpezeneHue, npeoOpa3oBaHKe BHIPAKEHUIN Ha OCHOBE
ornpezeneHus, 3anuch Oonpiux yucel. [IponeHTsl,
3amuch MPOLIEHTOB B BUE ApoOU U ApoOU B BUIE
IIPOLIEHTOB. TpHU OCHOBHBIE 3a/1a4 HA NIPOLIEHTHI,
pellIeHne 3aa4d U3 pealbHOM MPAKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH,
pa30XKeHNe Ha MHOKUTENH HaTypalbHbBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE NIpsIMast U
oOpaTHas MPOIOPIIHOHAIBHOCTH.

Auredpanyeckune BbIPaKeHHUs

HCpCMCHHHe, YHUCJIOBOC 3HAYCHHUEC BBIPAKCHUA C

NepeMeHHOM. JloMyCTUMBbIE 3HAUYCHUS IEPEMEHHBIX.

25 2 0

27 2 0

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
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HpeI[CTaBJIeHI/Ie 3aBUCUMOCTHU MCIKAY BCIIMYNHAMU B
Buze popmyisl. Beruncnenus no gpopmymnam.
[IpeobpazoBanne OyKBEHHBIX BBHIPAKECHUH,
TOX/IECTBEHHO paBHbIC BBEIPAKCHHUS, IPABUIIA
peoOpa3oBaHus CyMM U IIPOU3BENECHUN, IPaBUia
PACKPBITHS CKOOOK U ITPUBEACHUS MTOJOOHBIX
CJIaracMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTelIeM.

OnHowieHsl 1 MHOTOWIEHBI. CTElEHh MHOTOYJICHA.
CnoxeHue, BRIUMTaHUE, YMHOKEHUE MHOTOUJICHOB.
DopMyIbl COKPAIIEHHOTO YMHOXKEHUS: KBapat

CYMMBI U KBaApaT pa3HOCTH. CDOpMy.]'Ia Pa3sHOCTH
KBaapaToB. Paznoxxenne MHOTOWIHOB HA MHOKHUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

YpaBHEHUE, KOPEHb YPaBHEHUA, IIPABUIIA
peoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTh
YpaBHEHUM.

JInHeitHOE ypaBHEHUE ¢ OJHOM NIEPEMEHHOM, YUCIIO
KOpPHEW JINHEHHOTO YPaBHEHUS, PELIEHNE JIMHEMHBIX
ypaBHeHu. CocTaBlieHHnEe YpaBHEHHI 10 YCIOBUIO
3amauu. PellleHne TeKCTOBBIX 3a7a4 C IOMOIIbIO
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €TI0
rpaduk. Cucrema JByX JIMHEHHBIX YPAaBHEHUM C IBYMsI
IepeMEHHbIMU. Penienne cucremM ypaBHEHUN
croco0oM o cTaHOBKU. [Ipumeps! perienus

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
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TCKCTOBBIX 3a1a4 C IIOMOIIIBIO CUCTEM ypaBHeHPIﬁ.
Koopaunarts! u rpadpuku. @PyHkiuuu

Koopaunara Touku Ha nipsiMoid. YucinoBbie
IPOMEXYTKU. PaccrosiHue MeXay ABYMs

TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsimoyronpHas cucrema koopauHar, ocu Ox u Oy.
Abcucca 1 opuHaTa TOUKH Ha KOOPJMHATHOMN

iockoctu. [Ipumeps! rpadukoB, 3aJaHHBIX
dopmymnamu. Urenue rpadukoB pearbHBIX

3apucumocrteil. [lonarue Gynkmuu. I'papuk pyHKImn.

CgoiicTBa ¢pyHkuuid. JIuneiinas ¢pynkuus, e€ rpagux.
I'padux pynkuuu y = [x|. ['padmyeckoe pemieHue
JIMHEHUHBIX YPAaBHEHUN U CUCTEM

JIMHEUHBIX YPaBHEHUM.

IloBTOpEHUE U 00001IEHHE

24

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

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

KoumnuecTBo yacos JJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Konrpous, IIpakTuyeckue (undpossie)
Bcero HbIE o0pa3oBaTe/ibHbIE
padoThI
padoThbI pecypchl
Aaredpanyeckne BbIpaKeHUs.
Auaredpanueckasi 1podb
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO bubnnorexa [JOK
. 15 1 0
anredbpandeckoii qpoou. CrnoxxkeHue, BBIYUTAHHE, https://m.edsoo.ru/7f417af8
YMHOXXEHUeE, JeJIeHHe aJireOpanyeckux Apooeil.
ParmonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.
Yucna u Bpiunciaenus. Ksaaparubie kopHu
KBanpartusiii kopeHs u3 yncia. [Tonsarue 06
UPpalMOHAIILHOM 4yuciie. JlecaTuanbIe
npUOIMKEHNS UppallMOHaIbHBIX yncen. CBoiicTBa 15 1 0 bubnnoreka [JOK
apu(pMeTHYECKUX KBaJpaTHBIX KOPHEH U UX https://m.edsoo.ru/7f417af8
MpUMEHEHHE K TPeoOpa30BaHUI0 YHCIOBBIX
BBIPAYKEHHI U BBIYUCIIEHUSIM. J[€ICTBUTENbHBIE
qucia.
YpaBHeHnusi u HepaBeHcTBa. KBagparneie
YPaBHEHMA
KBanpatHoe ypaBHeHue, popMyina KOpHEH
KBajipaTHOTro ypaBHeHus. Teopema Buera. 15 1 0 bubmuorexa [IOK
Pemienue ypaBHeHMi, CBOAAIIUXCA K TUHEWHBIM U https://m.edsoo.ru/7f417af8
kBazapaTHbIM. [Ipocreiimue npolOHo-
paloHagbHble ypaBHEeHUs. PelieHne TeKCTOBbIX
3aja4 anredpandeckuM crnocooom
Anarefopanyeckue Bbipa:kenus. KBagpartHblii 5 0 0 bubnuorexa [IOK



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

KBanpaTHblii TpEXWIEH, Pa3OXKEHUE KBaJPAaTHOIO
TPEXUJICHA HA MHOKHUTEIIN.

YpaBHeHusi u HepaBeHCTBA. CucTEMBbI
YPaBHeHUil

I'padmueckas nuHTEpHIpeTallvs ypaBHEHUH C IBYMS
IIEPEMEHHBIMU U CHCTEM JIMHEUHBIX YPABHEHUH C
JIBYMsI IEpeMEHHbIMU. [[puMepsI pelienus cucrem
HEJIMHEHHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMM.

YpaBHenus 1 HepaBeHcTBa. HepaBencra
UucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHCTBO ¢ 01HOM ITEPEMEHHOM.
PaBHOCWIBHOCTE HEepaBeHCTB. JInHelHbIE
HEPaBEHCTBA C OJHOM nmepeMeHHOoN. CHCTeMBI
JINHEMHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

13

12

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

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

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

Yucaa u Bpruuciaenus. CTeneHpb ¢ meJabIM
nmoka3arteJjem

CreneHn c 1eJIBIM TT0Ka3aTeIeM U €€ CBOMCTBA.
CrannapTHas 3anuch 4ucia.

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

@Oyuknun. OcHoBHbIE NOHATHA. YHC/I0BBIE
byHkunn

[Tonstue pynkmuu. O61acTh onpenencHus u
MHOKeCTBO 3HaueHUN (HyHKIUU. CrIocoObI 3aJaHUS

GbyHKIUH.

I'padux ¢pynkuuu. UreHre cBOMCTB (GyHKIMU 1O €

14

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
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rpaduxky. [Ipumepsr rpadukoB HyHKIIHH,
OTpaXKAIOIINX peabHbIC MPOLIECCHI.

DyYHKIMH, ONUCHIBAOIIUE IPAMYIO U 0OPATHYIO
OyHKIMA Y = X2, Y = X3, y = VX, y=|x].

I'padmyeckoe pemieHne ypaBHEHUH U CHCTEM

IPONOPHHUOHATIBHBIC 3aBUCUMOCTH, UX Fpa(l)I/IKI/I.

YpaBHEHUH.
bubmuoreka [JOK
I1 000
OBTOPCHIE 1 ODODIIEHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrtpoabnbie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsl

Yucia u Brunciaenus. JlelicTBUTeIbHbIE

yucaa
PanmonaneHbie yncina, uppaluoHaIbHbIC
YKClla, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHBIC 1poOu. MHOXKECTBO 9 0 0 bubanorexa LOK
JICMCTBUTEIIBHEIX YHCEII, JCHCTBUTCILHBIC https://m.edso0.ru/7f419d08
qrciia Kak 0ECKOHEUHbIE IECATUYHBIE IPOOH.
B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKAY
MHOXECTBOM JIEUCTBUTENBHBIX YHCEI U
KOOPJIMHATHOM IIPSIMOM.
DOyHKIUHA
Ksanpatuunas ¢pynkuus, e€ rpaduk u
cBoiictBa. [lapabona, KOOpAMHATHI BEPITMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbI. 16 1 0 bu6moreka [JOK

https://m.eds00.ru/7f419d08

I'paduku Gynkiuit: y = kx, y=kx + b,y =
k/x, y=x3,y=1x, y = |x|, n ux cBoiicTBa.
YpaBHeHUs] M HEPABEHCTBA. Y PABHEHUS C
OJIHOH IepeMeHHO 14 1 0 bu6muoreka [JOK

JIunelinoe ypaBHeHue. PelieHue ypaBHEHUH,

https://m.edsoo.ru/7f419d08
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CBOJSIIUXCS K JIMHEHHBIM.
KBanpatHoe ypaBHeHue. Pelienne

YPaBHEHUH, CBOASAIIMNXCS K KBaIPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl
pelIeHUs] ypaBHEHUM TPEThel U YETBEPTOM
CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIHN.

Pemenne npoOHO-paIlOHAIEHBIX YPaBHEHHH.
Pemnienne TeKCTOBBIX 3a/1a4 alre0OpanyecKium
METOJIOM.

YpaBHenusi u HepaBeHcTBa. CHCTEMBI
YPaBHeHU

VYpaBHEeHUE C JABYMS IE€PEMEHHBIMH U €ro
rpa¢uk. Pemenue cucreM AByX JIMHEHHBIX

YPaBHEHHUN ¢ JByMs NIEPEMEHHBIMU. Pemenne
CUCTEM JIBYX YPaBHEHUH, OJTHO U3 KOTOPHIX

JINHETHOEe, a JApYyroe — BTOPOM CTEIEHH.
['padmyeckas uHTEpIIpETALIUS

CHUCTCMBI ypaBHCHI/Iﬁ C ABYM: NNICPCMCHHBIMU.

Pemenne TekcTOBBIX 3ajady airedpandeckum
Ccoco0oM.

14

bu6nmorexa LIOK
https://m.edsoo.ru/7f419d08

YpaBuenus u Hepasencrsa. HepaBencrsa
Pemenue nuHEHBIX HEPABEHCTB C OJHOM
MEpEMEHHOM. Pelienre cucTeM JTMHEMHBIX

16

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
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HEPaBEHCTB C OJHOU IIEPEMEHHOM.
KBanpatHsle HepaBeHcTBa. ['paduueckas
MHTEPIIPETALNS] HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs IEPEMEHHBIMU

YucaoBble NOCJIEI0BATEIbHOCTH

TlousiTHe YNCIIOBOM MOCIICIOBATCILHOCTH.
3ajaHue Mociaea0BaTeIbHOCTH PEKYPPEHTHOM
dbopmyioit u HopmyItoi N-ro dieHa.

ApudmeTndeckast U TeOMETpUUYECKas
nporpeccuu. ®opmyiibl N-ro yieHa
apuQMETHIECKON U TEOMETPHUSCKOMN
MPOrPECCHil, CYMMBI IIEPBBIX N YJICHOB.

N306pakenue 4jieHoB apupMETHIECKON 1
T€OMETPUYECKON MTPOTrPECCUi TOUKaMH Ha
KOOPAWHATHOW IUIOCKOCTH. JINHEHHBIN 1
9KCIIOHEHIMAIBHBIA pocT. CloXKHbBIE
IIPOLICHTBI.

IloBTOpPEHME, 00001IEHNE, CHCTEMATH3AIUA
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

15

18
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bubnunorexa LIOK
https://m.edsoo.ru/7f419d08

bu6nmorexa LIOK
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

JIpoOu OOBIKHOBEHHBIC U JICCATUYHBIC, IIEPEXO] OT OJHOM (DOPMBI 3aITUCH
npobeii K Ipyroi.

[ToHsTHE palMOHAILHOTO YHCIIA, 3aITUCh, CPABHEHHE, YIOPSI0YHBAHUE
palMoOHaIbHBIX YHCEIL.

KoaunuecTBO

qacoB

Jlara
U3ydeHust

daxkTnueckas
aaTa

IlousTue paloOHAJIBHOI'0 4MUClia, 3alluCb, CPABHCHUC, YIIOPAAOYNBAHHNC
palliOHAJIbHBIX YHUCCII.

IlonsTue parOHAJIBLHOI'O YHCJIa, 3allUCh, CPABHCHUC, YIIOPAIOYNBAHUC
palluOHAJIBHBIX YHUCCIL.

Apudmernueckue AeMCTBUS ¢ pallMOHAIbHBIMU YHCIaMH

Apudmernueckue AeMCTBUS ¢ pallMOHATbHBIMU YHCIaMH

ApI/I(I)MeTI/I‘-ICCKI/Ie JIEHCTBHUS C pallnOHAJIbHBIMHA YUCJIaMHA

© 0 N o O

Apudmernueckue AeMCTBUS ¢ pallMOHATbHBIMU YHCIaMH

Pemenue 3aga4 u3 peanLHoﬁ IMMPAKTHUKU HA 4aCTH, HA ,Z[p06I/I.

11

CrapToBasi TMarHOCTHKA.

Crermens ¢ HaTypaJIbHBIM ITOKA3aTCJICM: OITPCACIICHHUC, npe06pa30BaHHe
BBIpa)KCHI/Iﬁ Ha OCHOBC OIIPCACIICHUA, 3alIUCh OOJIBIIIMX YHCEIl

S

12

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeIeM: ONpeieieHue, Mpeodpa3oBanme
BBIpQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIMCh OOJIBIINX YHCEI

13

CrerneHb ¢ HATYpaJIbHBIM TIOKa3aTeJIeM: OIpeeICHUE, peoOpa3oBaHue
BBIpQ)KCHUI Ha OCHOBE OTIPE/ICIICHUS, 3aIMCh OOJBIITNX YHCEIT




CrerneHb ¢ HaTYpaJIbHBIM TIOKa3aTeIeM: OIpeeiICHUE, IPeoOpa3oBaHme

14 BBIpQ)XEHUI Ha OCHOBE ONPE/IEICHNUS, 3aMCh OOIBIINX YHCEel

15 [TporieHTsI, 3aMMch TPOIIEHTOB B BHJIE APOOU U ApoOU B BHJIE TIPOIICHTOB.

16 Tpu ocHOBHBIE 3a7jauu HAa IPOLIEHTHI, PELICHUE 3a/1a4 U3 peaIbHON
IPAKTUKH.

17 Tpu ocHOBHBIE 3a/1a4 Ha IPOLIEHTHI, PELICHUE 3a/1a4 U3 pealbHOI
MIPaKTUKH.

18 Tpu ocHOBHBIE 3a]]auu Ha IPOLIEHTHI, PELICHUE 3a/1a4 U3 peaIbHON
MIPaKTUKH.

19 [IpuMeHeHMe NPU3HAKOB IETUMOCTH, Pa3I0kKEHNE HA MHOXKHUTEIH
HaTypaJbHbBIX YHCEN.

20 [IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOXKHUTEIU
HaTypaJIbHBIX YHCEIL.

21 PeanbHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMast U oOpaTHas
MIPOIOPLIMOHAIBHOCTH.

99 PeanbHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U oOpaTHas
IIPONOPLIMOHAIBHOCTH.

23 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMast 1 oOpaTHast
MIPOIOPLIMOHAIBHOCTH.

24 PeanbHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U oOpaTHas
IIPONOPLIMOHAIBHOCTH.

25 KonrtponsHas pabora no teme "PanmonanbHble yncia"

26 [IepemeHHBIE, UNCTOBOE 3HAYEHUE BBIPAKEHUSI C IEPEMEHHOM.
JlomycTuMble 3HAYE€HUS [TEPEMEHHBIX.

97 [lepemeHHbIE, UNCIIOBOE 3HAUEHNE BBIPAXKEHUSI C IEPEMEHHOM.
JlonycTUMBbIE 3HAYEHUS IEPEMEHHBIX.

28 IIpencraBneHue 3aBUCMMOCTH MEX/ly BETMUMHAMHU B BUI€ GOPMYIIbI.

Boruncnenus no popmynam.




[IpencraBnenne 3aBUCKIMOCTH MEX]ly BETMUYUHAMHU B BUI€ (POPMYIIBI.

29 1
Boruncnenus no popmynam.
[IpeoOpazoBaHre OYKBEHHBIX BBIPAKECHUMN, TOKICCTBEHHO PABHBIC
30 BBIPXEHHUS, PaBUIIa IPEOOPA30BAHMS CYMM H IIPOU3BEACHHUIA, TIPABHIIA 1
PacKpBITUSI CKOOOK U TIPUBEICHUS TIOJJOOHBIX CJIaracMbIX.
[Ipeo6pa3oBanre OYKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PaBHBIC
31 BBIpa)XCHM S, MIPaBHIIa MPe0Opa30OBaHKS CYyMM M IPOU3BEACHUH, MpaBHIIa 1
PaCKpBITHS CKOOOK M TIPUBEICHUS TTOTIOOHBIX CIIaracMbIX.
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PAaBHBIC
32 BBIpQXEHUS, IPaBUIIa IPEOOPa30BaHUSI CYMM U MIPOU3BEACHUN, TIPaBUIIa 1
PacKpbITUSI CKOOOK 1 IIPUBEECHUS TOJOOHBIX ClIaraeMbIX.
[IpeoOpazoBanre OYKBEHHBIX BBIPAXKECHUHN, TOXKICCTBEHHO PAaBHBIC
33 BBIpXEHUS, IPaBUIIa IPEOOPa30BaHUSI CYMM U MIPOU3BEACHUI, IPaBHUIIa 1
PacKpbITUSL CKOOOK U IIPUBEIEHUS TTOJJOOHBIX ClIaraeMbIX.
34 CBolicTBa CTENEHU C HATYPaJIbHBIM [TOKA3aTeIeM 1
35 CBolicTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM 1
36 KonTtponsHast pabora no Teme: "Anredpanueckue BoIpaeHnus" 1
37 OnHouneHBI U MHOTOWIeHEl. CTENEH, MHOTOUJIECHA. 1
38 OpHOowIieHbl 1 MHOTOWICHBI. CTeNeHh MHOTOWICHA. 1
39 CnoxxeHue, BBIYMUTaHUE, YMHOKEHNE MHOTOUYJICHOB 1
40 CnoxxeHue, BBIYUTaHNE, YMHOKEHNE MHOTOUYJIEHOB 1
41 CnoxxeHue, BBIYMUTaHHUE, YMHOKEHNE MHOTOUYJICHOB 1
42 CioxeHune, BBIYUTaHUE, YMHOKEHUE MHOTOUYJIEHOB 1
43 DopMyIIBI COKPAMEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBI M KBaJpaT 1
Pa3HOCTH.
44 DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbI U KBapat 1

Pa3HOCTH.




@opMyIIbl COKPAIIEHHOIO YMHOXKEHUSA: KBAAPAT CyMMBI U KBaJpaT

45 1
Pa3HOCTH.

46 @opMyIIbl COKpAIIEHHOTO YMHOXKEHUA. POpMyIia pa3sHOCTH KBaJIpaToB. 1

47 ®opMyIibl COKpAIIEHHOTO YMHOXKEHUs. POpMyIa pa3sHOCTH KBaJIpaTOB. 1

48 PasnoxeHrne MHOrO4JI€HOB HA MHOYKUTEIIN 1

49 Pa3no)xeHre MHOTOUJICHOB HA MHOXKUTEIN 1

50 Paznoxenne MHOTOYJICHOB HA MHOKUTEITN 1

51 Pa3noxeHre MHOTOUJICHOB HA MHOXKUTEINN 1

52 KonrtponsHas pabora o Teme "Anredpanueckue BoIpaxeHus" 1

53 VYpaBHeHME, KOPEHb YPaBHEHUS, [IPaBUiIa IPpeoOpa30oBaHusl ypaBHEHNU, 1
PaBHOCHJIBHOCTb YPaBHEHUI.

54 JInHeliHOEe ypaBHEHHE ¢ OJHOW IIEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOTO 1
ypaBHEHHUs, pelIeHUE TUHEWHBIX YpaBHEHUI.

55 JInneliHOE ypaBHEHHE C OJHOW ITEPEMEHHOM, YACIO KOPHEW JIMHEHHOT O 1
YPAaBHEHUs, PEIICHNE JIMHEWHBIX YPABHEHU.

56 JInHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOTO 1
ypaBHEHMUS, pelIeHNe TUHEHHBIX YpaBHEHUI.

57 CocraBieHne ypaBHEHHUH 110 YCIIOBHIO 3a/1a4d. PereHe TeKCTOBBIX 1
3ajJ]au C MOMOIIBIO YPaBHEHHH.

58 CocrapieHre ypaBHEHUH 0 YCIOBUIO 3a7ja4u. PellleHre TEKCTOBBIX 1
3a/1a4 C IOMOILIBIO YPaBHEHUH.

59 CocraBieHre ypaBHEHHUH 110 YCIOBHIO 3a/1aui. PereHre TeKCTOBBIX 1
3ajJ1au C MOMOIIIBIO YpaBHEHHH.

60 KonTtponsHast pabora o Teme: " JInHeliHbIe ypaBHEHUS U HEpaBEeHCTBA" 1

61 JluneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk 1

62 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk 1

63 Cucrema IByX JIMHEWHBIX YPABHEHHH C IBYMs ITE€pPEMEHHBIMU 1




64 Cucrema IByX JTMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU 1
65 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C IBYMs ITI€pEMEHHBIMU 1
66 Cucrema IByX JTMHEHHBIX YpPaBHEHHH C IBYMsI IEPEMEHHBIMU 1
67 Pemenwne cuctem ypaBHEHHI CIIOCOOOM IMOICTAHOBKH. 1
68 Pemenue cucreM ypaBHEHUH CITIOCOOOM T0JICTAHOBKH. 1
69 [Tpumeps! pemeHust TEKCTOBBIX 33Ja4 C IOMOIIBIO CUCTEM YPaBHEHUH. 1
70 ITpumeps! pereHust TEKCTOBBIX 33/1a4 C IOMOIIBIO CUCTEM YPaBHEHUH. 1
71 [Tpumeps! pemeHns TEKCTOBBIX 331a4 C IOMOIIBIO CUCTEM YPaBHEHUH. 1
72 KonTponbnas pabota no teme "Jlunelinsie ypaBHeHus" 1
73 KoopaunaTa Touku Ha IpSIMOi 1
74 YucnoBbie TPOMEKYTKH 1
75 YucnoBble TPOMEXYTKH 1
76 PaccrosiHre Mex 1y IByMsl TOUKaMH KOOPAMHATHON MpsAMO 1
77 PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMON 1
78 [IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca u 1
Op/MHATa TOYKW Ha KOOPAWHATHOH IJIOCKOCTH.
79 [IpsmoyronbHas cuctema koopauHar, ocu OX u Oy. Abcrucca u 1
Op/IMHAaTa TOYKU Ha KOOPAWHATHOH MJIOCKOCTH.
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamu 1
81 [Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMu 1
82 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu 1
84 Urenue rpaMKoB peabHbIX 3aBUCUMOCTEH 1
85 Urenue rpauKkoB peaibHbIX 3aBUCUMOCTEH 1
86 [Tonstue GpyHkunn 1
87 I'paduk Gyaxmmm 1




88 CaoiicTBa pyHKINI 1

89 CaoiicTBa pyHKITUH 1

90 Jluneiinas GpyHkus, e€ rpaduk. 1

91 Jluneiinas GpyHkus, e€ rpaduk. 1

92 Jluneiinas Gynkmus, e€ rpaduk. 1

93 Jluneitnas Gynkuus, e€ rpaduk. I'padudeckoe pemeHne TUHESHHBIX 1
YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPABHEHUM.

94 I'paduk pynkumu y =[x|

95 I'padux pynkumm y =[x|

96 KonTponbnas pabota no teme "Koopaunate! u rpadpuxu. Oyaxiun"

97 HOBTOPGHI/I@ OCHOBHBIX TIOHATHN ¥ METOZIOB Kypca 7 Kiracca, 0000eHue 1
3HaHUH

98 HOBTOPGHI/I@ OCHOBHBIX TIOHSTHN U METOZIOB Kypca 7 Kiracca, 0000meHue 1
3HaHUH

99 HOBTOPCHI/IG OCHOBHBIX IIOHSATHI U METO/I0B Kypca 7 Kiiacca, 000011eHe 1
3HaHUU

100 HOBTOPGHI/IG OCHOBHBIX TIOHSTHI M METOJIOB Kypca 7 Kilacca, 00001IeHne 1
3HaHUH

101 ITpomesxyTounas arrecranus. Mitorosas KOHTpoJibHas paboTa 1

102 HOBTOPCHI/IC OCHOBHBIX TIOHSTHI U METO/I0B Kypca 7 Kilacca, 000011eHe 1
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
dakTHYeCKas
Tema ypoka KosmuecTBo  JlaTta uzyuyeHusi
n/n aara
4yacoB
1 Anrebpanueckasi 1po0b. 1
2 AunreGpanyeckast 1po0b. 1
3 Anrebpanueckasi 1po0Ob. 1
4 OcCHOBHOE CBOMCTBO aJIreOpanveckoi qpoou 1
> OcCHOBHOE CBOMCTBO aJIreOpanveckoi qpoou 1
6 OcHOBHOE CBOMCTBO airedpandeckoi Jpoou 1
/ OcHOBHOE CBOMCTBO aJiredpandeckon 1podu 1
8 CrnosxeHue, BBIMUTaHHE, YMHOXKEHUE U JIETICHHE anreOpandecKux apooeit 1
9 CrnoxeHue, BRIUMTAHUE, YMHOXKEHUE U JICTICHUE allreOpandeckux apooei 1
10 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE U JIETICHHE anreOpandecKux apooeit 1
11 CrnosxeHue, BRIMUTaHUE, YMHOXKEHUE U JIETICHHE anreOpandecKux apooeit 1
12 PanronanbHbBIC BRIpOXKEHUS U UX TTPeOOpa3oBaHue. 1
13 PannonanbHbIe BRIpaOKEHUS U UX TPe0Opa3oBaHue. 1
14 PanmoHanbHbIE BRIpaXEHUS U UX MPe0Opa3oBaHUE. 1




15

KonTponsHas padora no teme "Anredpandeckas 1poos" 1
16 [TonsiTue 06 UPpAITMOHAILHOM YHCIIC 1
17 JecaTuunple TpUOIMKEHUS UPPALMOHATIBHBIX YHCEI 1
18 Jecsatuunblie MpUOIUKEHNUS UPPALMOHATBHBIX YHCET 1
19 JleficTBUTENILHEIE YUCTIa 1
20 KBanpaTHblii KOpeHb U3 YKcia 1
21 KBanpaTHbiii KOpeHb U3 UKcia 1
22 KBagparsslii KOpeHb U3 yucia 1
23 KBanpaTHbiii KOpeHb U3 UKcia 1
24 CpoiicTBa apu(MeTHUECKUX KBaIPATHBIX KOPHEH 1
25 CBoiicTBa apu(pMETHISCKUX KBAJAPATHBIX KOpHEH 1
26 CBoiicTBa apu(MeTHUECKUX KBaIPATHBIX KOPHEH U X MPUMEHEHHUE K 1
peoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUN U BBIUMCICHUSIM
- CpoiicTBa apu(MeTHUECKUX KBaIPAaTHBIX KOPHEH U UX MIPUMEHEHHE K 1
peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BHIYHUCICHUSIM
-8 CaoiicTBa apuMeTHUECKUX KBaPaTHBIX KOPHEH U UX MPUMEHEHHE K 1
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BHIYUCIEHUSIM
29 CaolicTBa apuMeTnyecKux KBaJApaTHBIX KOPHEN U UX IPUMEHEHUE K 1
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U BBIUMCICHUSIM
30 KonTtponbHas pabora o Teme: " AnreOpanyeckue BbipaxkeHusi. KBagparusle 1
KOpHH".
31 KBaapatHoe ypaBHEHME 1
32 KBaapatHoe ypaBHEHME 1
33 KBanpaTtHOoe ypaBHEHUE 1
34 KBanparnoe ypaBHeHue, (popmyrna KOpHEH KBaApaTHOTO YpaBHEHHUS 1
35 KBanparnoe ypaBHeHue, popMyina KOpHeH KBaJpaTHOTO ypaBHEHUS 1




36 KBanparnoe ypaBHeHue, popMyiia KOpHEH KBaJIpaTHOTO ypaBHEHUS 1
37 Teopema Buera 1
38 Teopema Buera 1
39 Pewenne ypaBHeHuM, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM. 1
40 Pemienue ypaBHeHuUM, CBOIAIMUXCA K IMHEHHBIM U KBaJPAaTHBIM. 1
41 [pocreiimme ApoOHO-pallMOHATBHBIC YPAaBHEHHS 1
42 [Tpocreiimue ApoOHO-palMOHANTEHBIE YPABHEHUS 1
43 Pemenune TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoooM. 1
44 Penienune TekcTOBBIX 3a/1a4 aJIreOpanyeckuM CrocoOoM. 1
45 KonTtponsHas padora no Teme "KBanparnsie ypaBHeHHS" 1
46 KBagpaTHbiii TpEéxuiieH 1
47 KBagparsslii TpéxuneH 1
48 Pa3znoxeHne KBagpaTHOro TpEXUIEHa HA MHOKUTEIN 1
49 Pa3znosxeHne KBagpaTHOro TpEXUIeHa HA MHOKHUTEIN 1
50 Pa3znoxeHne KBagpaTHOro TpEXUaeHa Ha MHOKHUTEIIN. 1
51 [IpuMeps! penieHust CUCTEM HETMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMA 1
52 [IpuMeps! penieHust CUCTEM HEITMHENHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMA 1
53 IIpuMepsl pelIeHns CUCTEM HEJIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU 1
54 [IpuMeps! penieHust CUCTEM HEITMHENHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMA 1
55 [IpuMepsl perieHus: CUCTEM HENMHENHBIX YPABHEHUN C ABYMsI [IEPEMEHHBIMU 1
56 I'padmyeckas uHTEpIpeTallvsl ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM 1
JIMHEWHBIX YPaBHEHUH C JBYMS MEPEMEHHBIMH.
57 I'padmueckas uHTEpHIpeTaLUs YpaBHEHUI ¢ ABYMS IEPEMEHHBIMU U CUCTEM 1
JIMHEUHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMH.
cg ['padmyeckas uHTEpIpeTallsl ypaBHEHUH C IByMS IIEpEMEHHBIMU U CUCTEM 1

JIMHEUHBIX YPABHEHUH C ABYMsI [IEPEMECHHBIMH.




‘ 59 Pemienune TeKCTOBBIX 3a/1a4 alreOpanyeckKuM CriocoooM. 1
‘ 60 Pemennie TeKCTOBBIX 3aj1a4u alNredpandeckum crnocoOom. 1
‘ 61 Pemenune TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoM. 1
‘ 62 Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO CUCTEM YPAaBHEHUM 1
‘ 63 KonTponbhas pabota no teme: "YpaBHeHuUs U HepaBeHCTBA" 1
‘ 64 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
‘ 65 YuciioBble HEPABEHCTBA U UX CBOMCTBA 1
‘ 66 HepaseHncTBO ¢ 01HOM ITepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB. 1
‘ 67 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOM 1
‘ 68 JInHeliHbIE HEPABEHCTBA C OJJTHON IEPEMEHHOU 1
‘ 69 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOM 1
‘ 70 JInHeliHbIE HEPABEHCTBA C OJJTHON IEPEMEHHOU 1
‘ 71 CucreMbl TMHENHBIX HEPABEHCTB C OJHON TIEPEMEHHOM. 1
‘ 72 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM. 1
‘ 73 CucreMbl TMHENHBIX HEPABEHCTB C OJHON TIEPEMEHHOM. 1
‘ 74 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM. 1
‘ 75 KonTponsnas pabora o temam "Hepasenctsa. CrcteMbl ypaBHEHHH" 1
‘ 76 CrerneHs ¢ 1eIbIM [10Ka3aTeIeM U €€ CBOMCTBA 1
‘ 77 Crernens ¢ 1e7bIM IT0Ka3aTeIeM U €€ CBOMCcTBa 1

78 CrerneHs ¢ 1ebIM [10Ka3aTeIeM U €€ CBOMCTBA 1

79 CreneHs C LENBIM IOKA3aTeNeM U €€ CBOMCTBA 1

80 CranpapTHas 3aUCh YHCIIA. 1
‘ 81 CranpmapTHas 3aUCh YHCIIA. 1
‘ 82 KonTtponbHas padora o Teme : "CBoiicTBa CTENEHH € LEJIbIM MToKa3aTeaem" 1

83 [Tonstue pynkunu. O6macTh onpeneneHns U MHOKECTBO 3HaUeHUN (QyHKIUH. 1

Crnioco0nI 3a1anust HyHKIIHM.




[onsarue Gpynkiuu. O6MacTh ONpeIeNeHNsI 1 MHOXKECTBO 3HAUCHUH (DYHKITHH.

84 CrniocoOnI 3a1anus HyHKIIAM. .

85 [onsarue Gpynkuu. O6macTb ONpeeNeHNs: 1 MHOXKECTBO 3HAUCHUH (DYHKITHH. 1
Crioco6b1 3a1aHust PyHKIHIA.

86 I'padpux dynkmmu. UreHne cBOMCTB GyHKIHH 1O €€ TpaduKy. 1

87 I'padux ¢pynkuuu. Urenue cBoicTB GyHKIMHU IO €€ TpaduKy. 1

88 I'paduk pynkuuu. YteHune cBONUCTB GyHKIMH 110 €€ rpaduKy. 1

89 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOIUX PEATbHBIE TPOIECCHI 1

90 @DyHKIUH, ONHUCHIBAIOLIUE MTPSIMYIO U 0OpaTHYIO MPONOPLUOHAIbHbIE 1
3aBHCUMOCTH, UX Irpaduku

01 @DyHKIMY, ONHUCHIBAIOIIUE MTPSIMYIO M 0OpaTHYIO MPONOPLMOHAIbHbIE 1
3aBHCUMOCTH, UX Irpaduku

92 Oynxupn y = x2, y = x3, y = Vx, y=[x| 1

93 Oynkmmn y = x2, y = x3, y = Vx, y=[x| 1

94 I'padmuueckoe pemienrne ypaBHEHUN U CUCTEM ypaBHEHUH. 1

95 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHHUH. 1

96 KonrtponsHas padora no teme: "®@yHkuun" 1

97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypCOB 7 U 8 KJIacCoB, 1
000011IeH1Ee 3HAHWI

08 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB KYpPCOB 7 M § KJIacCOB, 1
000011IeHNE 3HAHUH

99 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB KYpPCOB 7 U § KJIacCOB, 1
000011IeHNE 3HAHUH

100 IToBTOpEHNE OCHOBHBIX IMOHATHNA U METOJ0B KypCOB 7 U 8 KJIaCCOB, 1
000011IeH1Ee 3HAHWI

101 [Ipomexxyrounas arrecranus. MitoroBast KoHTposibHas paboTa 1




102

[ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
Kouun4yecrBo Hara Aara
Nen/m  Tema ypoka (paxkTyeckoro
4acoB U3y4YeHHs
U3y4yeHust

1 ParnonanbHeie uncia, HppaluoOHaIbHbBIC YHCIIa, KOHEUHBIC U 1

OeCKOHEUHBIE IECATHYHBIC IPOOH
) MHOXecTBO IeHICTBUTENBHBIX YUCENT; AEUCTBUTEIbHbBIC YUCIIA KaK 1

OeCKOHEUYHBIE IECATHYHBIC IPOOH
3 B3auMHO 0/1HO3HAYHOE COOTBETCTBHE MEX,Ty MHOKECTBOM 1

JeWCTBUTENBHBIX YUCETI U MHOXECTBOM TOUEK KOOPIAMHATHOM MPsIMOI
4 CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apU(PMETHIECKHIE ACHCTBUS C 1

JeCTBUTEILHBIMU YHCIIaAMHU

PazMepbl 00bEKTOB OKPYXKAIOIIET0 MUPa, JITUTEIBHOCTh MPOLIECCOB B
S) okpy:xaromeM mupe. [IpubnmxénHoe 3HaueHNe BETUYNHBI, TOUHOCTb 1

MPUOJIKEHUS
6 Oxpyrienune uncen 1
7 Oxkpyrienue gucen 1
8 [TpukuKa 1 O1leHKa pe3yIbTaTOB BHIYMCICHUIN 1
9 [Ipukuaka v OLleHKa pe3yJbTaTOB BEIYMCICHUN 1
10 KBagparuunas ¢pyHkuus, e€ rpaguk u cBoicTBa
11 KBanpartuunas ¢pyHkius, e€ rpaduk 1 cBOHCTBa
12 KBagparuunas ¢pyHkuus, e€ rpaguk u cBoicTBa
13 [TapaGosa, KOOpAMHATHI BEPIIMHBI TAPa0OJIbl, OCb CHMMETPHUH MapaldoJIbl
14 [TapaGoina, KOOpAMHATHI BEPIIMHBI TAPa0OJIbl, 0OCb CHMMETPHUH MapaldoIIbl
15 [Tapabo:na, KOOpAUHATHI BEPIINHBI TApabOIIbl, 0Cb CAMMETPHUH NapabOoIIbl
16 [TapaGomna, KoopAMHATHI BEPIIUHBI Tapab0Ibl, 0Ch CAMMETPHH TapadoIIbl




17 [Tapabo:a, KOOpAUHATHI BEPIIUHBI TApaOOIIbl, 0Cb CHMMETPHH MapadoIIbl

18 [TapaGomna, KOOpIMHATHI BEPIIUHBI Tapab0Ibl, 0Ch CAMMETPHH TapadoIIbl

19 Fpaibmcn bynkumii: Y = kX, y = kx + b, y=k/Xx, y=x3, y=vX, y=|X|, u ux
CBOICTBA.

20 l“paibmcn bynkumii: Y = kX, y = kx + b, y=k/Xx, y=x3, y=vX, y=|X|, u ux
CBOMCTBA.

21 FpaibI/IKI/I bynkmwmii: Y = Kx, y = kX + b, y=k/x, y=x3, y=vX, y=|X|, u ux
CBOICTBA.

29 FpaibI/IKI/I bynkmwmii: Y = KX, y = kX + b, y=k/x, y=x3, y=vX, y=|X|, 1 ux
CBOICTBA.

93 l“paibum bynkwmii: Y = kX, y = kx + b, y=k/x, y=x3, y=vX, y=|X|, u ux
CBOMCTBA.

24 FpaibI/IKI/I bynkmwmii: Y = Kx, y = kX + b, y=k/x, y=x3, y=vX, y=|X|, u ux
CBOMCTBA.

25 KonTtponbHas padora o teme "®ynkuun"

26 JIuneitHoe ypaBHeHUE. PelieHue ypaBHEeHH, CBOAAIIMXCS K JIMHEHHBIM

27 JInnennoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIINXCS K JTUHEUHBIM

58 KBagparHoe ypaBHeHue. Pemenre ypaBHeHUH, CBOAAIIMXCS K
KBaJIpaTHbIM

29 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIINXCS K
KBaJIpaTHbIM

30 bukBanpaTHbie ypaBHEHUS

31 bukBanpaTHbie ypaBHEHUS

3 IIpuMepsl perieHns ypaBHEHUM TPETbe U YETBEPTOU CTEIIEHEH
Pa3IoKEHUEM Ha MHOKUTENH

33 [IpuMmeps! perieHns ypaBHEHUM TPETbEeW U YETBEPTOU CTEIIEHEN

Pa3I0KECHUEM HAa MHOXKUTCIIN




34 Pemenue 1poOHO-paiOHANIBHBIX YpaBHEHHHA 1

35 Pemenue 1po6GHO-paliiOHANIBHBIX YpaBHEHUH 1

36 Perrenue TeKCTOBBIX 3a/a4u alreOpandeckKuM METOZOM 1

37 Perrenue TeKCTOBBIX 3324 alreOpandeckKuM METOZOM 1

38 Perienue TekcToBBIX 3aa4 areOpandeckuM METO0M 1

39 KonrponsHas pabora o Teme "YpaBHEHUS C OHOM MEpeMeHHOR" 1

40 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk 1

41 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk 1

42 Pemrenne cucreM NByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMM. 1

43 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU. 1

44 Pemrenne cucreM NByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMM. 1

45 Pemrenne cucreM ABYX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMMU. 1

46 Pemenne cucreM nByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe 1
— BTOpOM CTENIEHU

47 Pemrenue cucreM AByX ypaBHEHUMN, OHO U3 KOTOPBIX JIMHEWHOE, a APyroe 1
— BTOpOH CTEIICHU

48 Pemrenue cucreM AByX ypaBHEHUMN, OHO U3 KOTOPBIX JIMHEWHOE, a APYroe 1
— BTOpOH CTEIICHU

49 Pemrenne cucreM nByX ypaBHEHHH, OJTHO U3 KOTOPBIX JUHEHHOE, a IPYroe 1
— BTOpOM CTENEHU

50 I'paduueckas MHTEpIIpETAIN CUCTEMbI YPaBHEHHI ¢ ABYMsI 1
[IEPEMEHHBIMU

51 Pemennie TeKCTOBBIX 3a7a4 anredpandeckum crnocooom

52 Pemennie TekcTOBBIX 3a7a4 anredpandeckum crnocooom

53 Konrponsnas padora o teme "Cucremsl ypaBHeHUR"




54 PemreHne nuHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON 1

55 Pemienue nuHEHBIX HEPABEHCTB C OAHON IEPEMEHHOMN 1

56 PemreHne nuHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON 1

57 PemreHne nuHENHBIX HEPABEHCTB ¢ OAHOW IIEPEMEHHOU 1

58 Pemienue muHEMHBIX HEPABEHCTB C OAHON IEPEMEHHOMN 1

59 Pemrenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOM. 1

60 Pemenne cucrem JIMHEHHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM. 1

61 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. 1

62 KBanpaTHbie HepaBeHCTBA. 1

63 KBagparHsle HepaBeHCTBA. 1

64 KBanpaTHbie HepaBeHCTBA. 1

65 KBagparHsle HepaBeHCTBA. 1

66 KBanpaTHble HEpaBEHCTBA. 1

7 I'padueckas nHTEpIpETalLlsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI 1
IIEPEMEHHBIMU

68 I'padnueckas nHTEpHIpeTaLlsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI 1
MIEpEMEHHBIMU

69 KonrtponbHast pabora no teme "HepaBencTtna"

70 [ToHsATHE YNCIOBOM MTOCIIEI0BATEILHOCTH

71 3amaHue mociIeI0BaTeIbHOCTH PEKYPPEHTHOM hopmysoi u popmyoii n- 1
ro 4JIeHa

72 ApudmeTnueckas U reoMeTpuyecKast Iporpeccuu

73 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu

74 ®opmyiiel N-ro YjieHa apu(PMETHIECKON U TeOMETPUUYECKON TPOrpeccuii, 1
CYMMBI NIEPBBIX N UJIEHOB

75 ®opmyiiel N-ro 4jeHa apupMETHIECKON U TeOMETPUUYECKON IIpOorpeccuil, 1




CYMMBI IICPBBIX N 4JI€HOB

dopMytbl N-T0 YieHa apuhMETHIECKON U TEOMETPUIECKON TPOTPECCHI,

76 1
CYMMBI TIEPBBIX N YJICHOB

77 dopMytbl N-T0 YaeHa apuhMETHUECKON U TEOMETPHUIECKON TPOTPECCHIH, 1
CYMMBI MEPBBIX N YJICHOB

78 @opmynbl N-To WieHa apuPpMETHUECKON 1 T€OMETPUIECKON IPOTPECCHid, 1
CYMMBI TIEPBBIX N YJICHOB

79 N306paxeHune 4ieHOB apuMETUUECKON U TeOMETPHUECKOI MPOrpeccHii 1
TOYKaMH Ha KOOPJUHATHOM IIOCKOCTH

80 N3o06paxeHne 4ieHOB apuMETUUECKON U TeOMETPHUECKOIN MPOrpeccHii 1
TOYKaMH Ha KOOPJUHATHOMN TUIOCKOCTH

81 JIMHEWHBIN U 3KCITOHEHIIMAIBHBIN POCT 1

82 Cl10KHbI€ TTPOLECHTHI 1

83 Cr0XHBIE TTPOIIEHTHI 1

84 KonrtponbHas pabora no teme "Yucnossle nocienoBarenbHocTu"” 1

85 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM. 3aIuCh, CpaBHEHHUE, 1
JeUCTBUS C IeMCTBUTENILHBIMU YHCIIaMH, YHCIIOBAs IpsMast

86 [ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AIUs 3HaHUH. [IpoTieHTHI, 1
OTHOIICHHMSI, TIPOTIOPIIUN

87 IToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHui. OKpyrieHue, 1
npuOIMKEeHNE, OLICHKa

88 [ToBTOpeHue, 06001IeHNE U crucTeMaTH3aus 3HaHui. Pemenue 1
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM CITIOCOOOM

89 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3aus 3HaHui. Pemenue 1
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM CITIOCOOOM

90 IToBTOopenue, o0o0IIeHNE U cucTeMaTH3anus 3Hanuil. Pemenue 1

TEKCTOBBIX 3aj[ay apu(PMETUIECKHM CIIOCOOOM




[ToBTOpeHMEe, 06001IIeHNE U cucTeMaTh3alus 3HaHui. [IpeodbpazoBanue

o1 areOpandecKux BhIPaKEHHUH, JOIYCTUMbIE 3HAUCHUS

92 [ToBTOpeHme, 006001IeHNE U crucTeMaTH3alus 3Hanui. [IpeodbpazoBanue
anreOpandecKnX BBIPAKEHHUH, JOIYCTUMbIC 3HAYCHHS

03 IToBTrOopenue, o6o01eHne U cucreMaTu3anus 3Hanuil. [Ipeodbpasopanue
alreOpandeckux BhIPaKEHHH, JOIYCTUMbIE 3HAUCHUS

94 [ToBTOpeHME, 0000IIeHNE U crucTeMaTH3alus 3HaHui. [IpeodpazoBanue
alreOpandecKux BhIPaKEHUH, JOIYCTUMbIE 3HAYCHHUSI

95 [ToBTOpenue, 0000IeHNE U cUCTeMaTH3aMs 3HaHUH. OyHKINU:
MOCTPOEHHE, CBOMCTBA U3YUYCHHBIX (DYHKITHIA

96 IToBTrOpenue, o0o01IeHNE U cucTeMaTH3alus 3HaHui. OyHKIUU:
[IOCTPOEHHE, CBOMCTBA U3YUYEHHBIX (DYHKIIHIT

97 [ToBTOpenue, 0000MIeHNE U cUCTeMaTH3aKs 3HaHUH. OyHKINU:
[IOCTPOEHHE, CBOMCTBA N3YUEHHBIX (PYHKIINN

98 [ToBTOpeHue, 060061IeHNe U cucTeMaTH3alus 3HaHui. OyHKIUU:
MIOCTPOEHHE, CBOMCTBA N3YUEHHBIX (PYHKLINN

99 IToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3Hanui. ['papudeckoe
peleHre ypaBHeHUH U UX CUCTEM

100 [ToBTOpenue, 06o0IIeHNEe U cucTeMaTu3aius 3Hanuil. ['padudeckoe
pelieHne ypaBHeHUN U UX CUCTEM

101 ITpomesxyTounas arrecranus. Mitoropast KOHTpoJbHas paboTa

102 O000111eHIE U CUCTEMATH3AIU 3HAHUI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Anre6pa, 7 kinacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemienne»

» Anre6pa, 8 kiace/ MakapsiueB FO.H., Munmiok H.I'., HemikoB K.U. u apyrue;
non peaakuuen TensikoBckoro C.A., AkiinoHnepHoe o0iectBo «M31aTenbcTBo
«IIpocBerieHue»

» Anre6pa, 9 knacc/ MakapsiueB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue,

AxnronepHoe obiiectBo «M3naTensctBo «IIpocBemieHue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Anre6pa. 7 kimacc: yue6.isiodmeoopa3oBar. opraauzanuii / FO. H. Makapseiues,
I'. I'. Munmrok, K. U. Hemkos, C. b. CyBoposa, oz pen. C. A. TenskoBckoro. — 7
—e n3a. — M.: [Ipocsemenne, 2017

2. AnreOpa. 8 knacc: yue0.so061eo0paszopat. opranuzanuii / FO. H. Makapeiues,
I'. T'. Munmrok, K. . Hemkos, C. b. CyBoposa, oz pex. C. A. Tenskockoro. — 19
— e u3a. — M.: [Ipocgemnienue, 2011

3. Anrebpa. 9 kiacc: yueb.isiodieodpasosar. opranuzanuii / 0. H. Makapsrues,
I'. T'. Munmrok, K. . Hemkos, C. b. CyBoposa, oz pen. C. A. TenskoBckoro. — 19

— e u3a. — M.: [Ipocsemienune, 2012

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



https://resh.edu.ru/ https://www.yaklass.ru/
https://edu.skysmart.ru/teacher/homework/gexebohexa https://infourok.ru/

https://math-ege.sdamgia.ru/



