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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
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHMS B HAy4YHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PacCyXJeHus, 0000IIeHNEe U KOHKPETU3aI1Io, a0CTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «AunredOpa» mjii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)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 ¢ 9TUM B TmporpaMMy y4eOHOTO Kypca «Anredpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTro Kypca «Aunrebpay 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)Ke MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLICHUE OCBOEHUS YHMCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTHYECKUX MOJIEIEH, OIHMCAHMUS NPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIN3ALNN U KYJIbTYpPHI.

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 «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 JECATUYHBIC, IEPEXO] OT OJHOW (POpMBI 3amucu
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 II0Ka3aTeJeM: OIpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHEHNE TPU3HAKOB  JEIUMOCTH, pA3JI0OKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenne 3aBUCUMMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Pelenne TeKCTOBBIX 3a/1a4 C IOMOILBIO 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 YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
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 IWMHEHHBIX YpPaBHCHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

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

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast Jpodb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

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

OyHKIMNPYHKIUA

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

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



OyHKIUU, OMHUCHIBAIONIME TPSIMYID H OOpaTHYIO MPOMOPIMOHAIBHEIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO AEHCTBUTEIBHBIX YMCEN, NEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEUCTBUTEIBbHBIMU YUCIIAMH.

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

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

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHWI. PerieHne TEeKCTOBBIX 3aaad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEepHpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

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.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIOBBIE  MOCIEA0BATEAbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



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
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMATHYECKOTO
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, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

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
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKWE 3HAHHUS B HWHTEpEcax 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 MX BO3MOJKHBIX IOCJIEACTBUI MJIsi OKPY’KaKOIIEH cpeabl, OCO3HAHUEM
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 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 JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh 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 jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC 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, AaHHBIX, 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, BBICTpPaMBaTh APTYMEHTAIIMIO, TPUBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MTO3UIUI0, MHEHHUE;

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

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

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

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIHH, TaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

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

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIpUHUMATh H  (GOPMYyIHPOBAaTh CYXKICHHSI 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/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY O0CYK/1a€MOM 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
KOPPEKTHOM popme GpopMyanupoBaTh pa3HOIIACUs, CBOM BO3PAKECHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pEIICHUU Y4eOHBIX MaTeMaTUYECKUX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTsl (0OCyXaeHus, oOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHBBI B JEATECIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHITh pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE AEWCTBUSA CO CTENEHSAMM C HaTypajbHBIMU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHMEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl pEIEHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

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

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

BoimonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

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

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIU C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX PEIMETOB, U3 PEAIbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsaTs, sBaseTcs
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
YPaBHEHHS.

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

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJayd, HWHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

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

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

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

[TpumensaTh TOHATHE apU(PMETHUYECKOrOo KBAaIPATHOTO KOPHS, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcronp30BaTh 3amucu OOJIBIIUX M MaJIBIX YHCET C TMOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

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

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOWJICHAMH U alreOpanyecKuMu Jpo0sMHu.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

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

YpaBHeHNS U HEPABEHCTBA

Pemiath nvHEWHBIC, 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 TPUMEHEHUEM TpapUUeCKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]1aui MOJTYYEHHBIN Pe3yiIbTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHrMaTh W KUCMOJIB30BATh (PYHKIIMOHAJIbHBIC MOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

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

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

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breimonuatre apudmeTudyeckue JEHUCTBUS C  pallMOHAJBHBIMU YHCJIaMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



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

OKpyrJisITh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

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

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCS JTUHEUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBleHni (yCTaHABIMBAThH, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUH.

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
YHclie 3a7]aud U3 peaqbHON KU3HH (C UCIIONB30BAaHUEM KaJbKYJISATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3/1esioB U TeM
n/n KounyecTBo yacoB  oOpa3zoBaresibHbIE
NMPOrpaMmbl
pecypcsl
K
Beero OHTpOJIbHBbIe IIpakTHUyeckue
padoThI padoThI
Yucaa 1 BEIYUCICHUS. 25 1 bubmuorexa [JOK
PanunonaneHble ynca https://m.edso0.ru/7f415b90
AnrebGpanueckue 97 1 bubnuotexa [HOK
BBIPAXKEHUSI https://m.edso00.ru/7f415b90
VYpaBHeHus u 20 1 bubmuoreka [JOK
HEpaBEHCTBA https://m.edso0o.ru/7f415b90
Koopaunarsl u 24 1 bu6nunoreka [IOK
rpaduxu. yHKIUU https://m.edsoo.ru/7f415b90
[ToBTOpEeHUE N 6 1 bubnmnorexka HOK
00o01mieHne https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KonTpoabHbie
Bcero
padoThI
Yucna v BBIYUCICHHUS.
KBagpartHbie kKopHU

Yucna 1 BEIUKCIIEHU.
CreneHn ¢ LEIbIM
IOKa3aTejIeEM

Anrebpanueckue
BBIPAXCHUSI.
KBanparsslii TpéxuneH

Anrebpanueckue
BBIpKEHUSI.
Anrebpanueckas ApoOb

YpaBHeHUA U
HEPABEHCTBA.
KBanpatHsie
ypaBHEHUS

YpaBHeHUS U
HepaBeHcTBa. CHucTeMsl
YpaBHEHUU

VYpaBHeHus u

KoaunuecTBO 4acoB

IIpakTuyeckue

padoThI

15

15

15

13

12

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK


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

HEPaBEHCTBA.
HepaBencrtpa
@yHkuuu. OCHOBHbBIE
MIOHSATHUSA

®yukiuu. Yucnossie
byHKIUHA
[ToBTOpeHue n

10
000011IEHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

6 0


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

9 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuecTBo 4acoB

IIpakTuyeckue

HaumenoBaHue pa3jiesioB u
TeM NMPOrpaMMbl
KoHTposbHble
Bcero P
padoThI padoThI
Yucna v BEIYHCIICHUS. 9
JleMicTBUTEIbHBIC YKCIIa
YpaBHEHHUs U HEPABEHCTBA.
YpaBHEHHSI C OHOM 14
TIEpEMEHHOHN
YpaBHEHHUS 1 HEPABEHCTBA. 14
Cucremsbl ypaBHEHUN
YpaBHEHHUS 1 HEpABEHCTBA. 16
Hepasencrpa
OyHKIIH 16
YucnoBbie
15
MOCIIEIOBATECIIbHOCTH
[ToBTOpenme, 0600IIEHNE, 18

cUCTeMaTHU3anus 3HaHUU

JIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTeJibHbIE
pecypcsbl

102 6

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

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoteka [IOK
https://m.edso0.ru/7f419d08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Tema ypoka

n/n KoJsnyecTBo 4acoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

ITonstue panoOHAJIBHOI'O

1
qucna
Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIAMU
Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
Apudmernueckue neiicTBus ¢ 1
paloOHaIbHBIMU YHCIAMHU
Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIAMU
CpaBHeHue, ynopsa04MBaHue 1
palMOHAIBHBIX YUCEI
CpaBHeHue, ynopsg0uMBaHue 1
palMOHATIBHBIX YNCEI
CpaBHeHMe, ynops10uMBaHue 1

pallOHAJIBbHBIX YHUCECII

Jdara
U3ydeHus

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

CreneHnsp ¢ HaTypalIbHBIM
MOKa3aTenem

CreneHnsp ¢ HaTypalbHBIM
IOKa3aTeneM

CreneHs ¢ HaTypaIbHBIM
MOoKa3areieM

Crenensb ¢ HaTypajIbHbIM
MOKa3aTenem

CreneHnsb ¢ HaTypalIbHBIM
[IOKa3aTeneM

Pemrenne ocHOBHBIX 3a7a4 Ha
JIpOoOH, IPOLICHTHI U3
peanbHOMN MPAKTUKH

Pemrenre oCHOBHBIX 3a7a4 Ha
IpoOu, MPOLEHTHI U3
peanbHOI NPAKTUKU

Pemenne ocHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3
peanbHON NPAKTUKH

Pemnrenie 0CHOBHBIX 3a7a4 Ha
JpoOH, IPOLICHTHI U3
peanbHON NPAKTUKH

IIpu3Haku genuMocTH,
Pa3IOKEHUS HA MHOXKUTEIIN
HaTypAJIbHBIX YHACEI

HpI/I3HaKI/I JACIINMOCTHU,

PAa3JI0KCHUS HA MHOXKXUTCIIN
HaTypaJIbHBIX YUCECJI

bu6nuoreka [IOK
https://m.edsoo.ru/7f4211de

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

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f42154e

bu6nuoreka [IOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

21

22

23

24

25

26

27
28

29

30

31

PeanbHbIe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBLHOCTH

PeanbHble 3aBUCHMOCTH.
[Ipsimas u obpaTHas
MIPONOPIUOHATIBHOCTH
PeanpHbIC 3aBUCHMOCTH.
[Ipsimast u oOpaTHast
MIPOMOPIIMOHATIBHOCTH
PeanpHbIE 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBLHOCTH

KoHntposbHas paboTta 1mo Teme
"ParnoHanpHbIe ynuciia"

BykBeHHBIE BbIpaKeHUs

DopMytbl

DopMyiibl

[Tepemennsie. JlomycTrmble
3HAYEHUS TIEPEMEHHBIX

[TpeobOpazoBanrie OyKBEHHBIX
BBIPA)KEHM I, pACKPBITHE
CKOOOK U IIpHUBE/IeHNE
MOOOHBIX CIaraeMbIx

IIpeoOpa3oBanue OyKBEHHBIX
BBIPA)KEHM, pACKPBITHE
CKOOOK U IIpHUBE/IeHNE
MOI00HBIX CIaraeMbIxX

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41fafa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41fd70



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

32

33

34

35

36

37

38

39

40

41

42

43

[IpeoOpazoBanue OYKBEHHBIX
BBIPKCHUH, PACKPHITHE
CKOOOK U MPUBEICHUE
MOJIOOHBIX ClIaraeMbIX

[IpeoOpazoBanue OYKBEHHBIX
BBIPAKECHM, pACKPBITHE
CKOOOK M TIPUBEICHUE
MMOJOOHBIX ClIaraeMbIX
CBOMCTBA CTEIICHU C
HaTypaJIbHBIM MTOKa3aTelieM
CBolicTBa CTENEHH C
HaTypaJIbHBIM MOKa3aTelleM

CBoiicTBa CTENEHU C
HaTypaJIbHBIM MOKa3aTeleM

MuorouieHsl

Muoro4ieHsl

CnosxeHune, BEIYUTAHUE,
YMHOXXEHHE MHOTOYJIEHOB
CroxeHune, BEIYUTAHUE,
YMHO)KEHUE MHOTOWICHOB
CloxeHne, BRIUUTAHUE,
YMHOXXEHHE MHOTOYJICHOB
Crnoxenue, BEIUNTAHNE,
YMHOXXEHHE MHOTOYJICHOB
@opMyIbI COKpAIEHHOTO
YMHOXKEHUS

bubmuorexa [JOK
https://m.edso00.ru/7f421382

bubmuorexa [JOK
https://m.edsoo.ru/7f42154e

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

bubmmoreka [IOK
https://m.edsoo.ru/7f42276e

bubmmoreka [IOK
https://m.edsoo.ru/7f422930

bu6mmoteka [IOK
https://m.edsoo.ru/7f422af2

bu6nuoreka [IOK
https://m.edsoo.ru/7f422cc8

bu6nuoreka [IOK
https://m.edsoo.ru/7f422fca

but6mmoreka [IOK
https://m.edsoo.ru/7f423182

bu6nuoreka [IOK
https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
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
https://m.edsoo.ru/7f42432a

44

45

46

47

48

49

50

51

52

53

54

55

@opMyIIbl COKpALIEHHOTO
YMHOXKEHUS

@opMyIIbl COKpALIEHHOTO
YMHOKEHUS

DopMyJIbl COKPALIEHHOTO
YMHOXEHUS

@opMyIIbI COKpALIEHHOTO
YMHOXKEHUS

Paznoxenne MHOTOYJIEHOB HA
MHOXUTCIIN

PaznoxeHre MHOTOYJICGHOB Ha
MHOXHUTCIN

Paznoxenne MHOTOYJIEHOB HA
MHOXUTCIIN

PaznoxeHne MHOTOYJIEHOB Ha
MHOXUTCIIN

KonrtponbHas pabota no reme
"AnreOpanyeckue
BBIpaKEHUs"

VYpaBHeHue, IpaBuia
npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUIIBHOCTb YPaBHEHUM

JIuneliHOe ypaBHEHHE C
OJIHOM IEPEMEHHOM, pelIeHUE
JIMHEWHBIX YPABHEHUHN
JIuHeliHOe ypaBHEHUE C
OJIHOM NIEPEMEHHOM, pelIeHUE
JIMHEWHBIX YPABHEHUHN

bu6nuoreka [IOK
https://m.edsoo.ru/7f42464a

bu6nmoreka [IOK
https://m.edsoo.ru/7f424c12

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f424fd2

bu6nuoreka [IOK
https://m.edsoo.ru/7f4251d0

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

bubnnoreka IIOK
https://m.edsoo.ru/7f4237fe

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f420482



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

56

S7

58

59

60

61

62

63

64

65

66

JIuHeliHOe ypaBHEHUE C

OJIHOM MEPEMEHHOM, pelIeHNE

JINHEMHBIX YpaBHEHUH

Pemrenue 3agad ¢ moMOIIbIO
YpaBHEHUU

Pemenue 3ana4 ¢ momMoIisko
ypaBHEHUU

Pemienue 3aa4 ¢ moMoIIbI0
ypaBHEHUH

Pemrenue 3agad ¢ moMOIIbIO
YpaBHEHUU

JIuneiiHoe ypaBHEHUE C
JBYMSI IEPEMEHHBIMU U €0
rpauk

JInnentHoOE ypaBHEHHUE C
IBYMsI IEPEMEHHBIMU U €TO
rpaduk

Cucrema IByX JIMHEHHBIX
YPaBHEHUN C ABYMsI
IIEPEMEHHBIMU

Cucrema IByX JIMHEHHBIX
YpPaBHEHUU C IBYMsI
MepeMEHHBIMU

Cucrema IByX JIMHEMHBIX
YpPaBHEHUU C IBYMsI
MepeMEHHBIMU

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C ABYMsI

bu6nmoreka [IOK
https://m.edsoo.ru/7f42064e

bu6nmoreka [IOK
https://m.edsoo.ru/7f420806

bubnnoreka IIOK
https://m.edsoo.ru/7f4209a0

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

bubmuorexa [JOK
https://m.edsoo.ru/7f427c32

bu6mmoteka [IOK
https://m.edsoo.ru/7f427e8a

bu6mmoteka [IOK
https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

67

68

69

70
71

72

73

74

75

76

77

78

79

80

NMEPpCMCHHBIMU

Pemenue cucreM ypaBHeHUN
Pemenue cucreM ypaBHeHUI

Pemenue cucrem ypaBHEeHHI

Pemenne cucreM ypaBHeHU
Pemienue cucrem ypaBHEHU
KonTponbnas padbora no teme
"JIunelinble ypaBHEeHUS"

Koopaunara Touku Ha
IpsAMON

YucnoBble TPOMEKYTKH

YucnoBble IPOMEKYTKH

Paccrosinne Mexny nByms
TOYKaMH KOOPAUHATHOU
psAMON

Paccrosinne Mexny nByms
TOYKaMH KOOPANHATHOU
psAMOM

[IpssMoyronbHas cucrema
KOOPJMHAT HA IJIOCKOCTH

IIpssmoyronbHas cucrema
KOOpJMHAT Ha INIOCKOCTH
[Ipumeps! rpadukos,
3aJlaHHBIX popMyIaMu

bu6nmoreka [IOK
https://m.edsoo.ru/7f4284de

bu6nuoreka [JOK
https://m.edsoo.ru/7f42865a

bu6nuoreka [IOK
https://m.edsoo.ru/7f4287d6

bubnnoreka IIOK
https://m.edsoo.ru/7f421044

bubmuorexa [JOK
https://m.edsoo.ru/7f41de76

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41el6e

but6mmoreka [IOK
https://m.edsoo.ru/7f41e42a

but6mmoreka [IOK
https://m.edsoo.ru/7f41e8a8



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8

81

82

83

84

85
86
87

88

89

90

91

92

93
94

95

[Tpumeps! rpadukos,
3a7aHHBIX (OpMyTaMU
[Tpumeps! rpadukos,
3aJJaHHBIX (OpMYITaMu

Urenue rpadMKOB pearbHbIX

3aBUCUMOCTEN

Urenue rpad)iKoB peaibHBIX

3aBHCUMOCTEN
[lonarue GpyHKIUU

I'padux pyHKIIIN

CaoiicTBa pyHKINI
CaoiicTBa QyHKIMIMA
Jluneitnas QpyHkuus

Jluneitnas GyHkuus

[TocTpoenue rpaduka
JTUHENHON QyHKIUN

ITocTpoenue rpaduka
JTUHENHON QyHKIUN
I'paduk pynkumm y =[x|
I'paduk pynkumn y =[x|

KonrtponsHas pabora no teme

"KoopauHats! 1 rpaduku.

Oynkun" / Beepoccuiickas

[EEY

bu6nuoreka [IOK
https://m.edsoo.ru/7f41ed80

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41ea24

bubnnoreka IIOK
https://m.edsoo.ru/7f41ef06

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41flfe

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

bu6mmoteka [IOK
https://m.edsoo.ru/7f427412

bu6mmoteka [IOK
https://m.edsoo.ru/7f426d1e

bu6nuoreka [IOK
https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
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

96

97

98

99

100

101

102

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

npoBepouHas paboTa

HToroBast KOHTpPOJIbHASI
pabota / Bcepoccuiickas
npoBepouHas paboTa

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca 7
K71acca, 0000IIeHe 3HaHUH

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOIOB Kypca 7
K1acca, 0000IIeHe 3HaHUH

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJI0B Kypca 7
Ki1acca, 0000IIeHe 3HaHUH

IToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B Kypca 7
Kjacca, 0000IIeHre 3HaHuI

[ToBTOpEHNE OCHOBHBIX
TIOHSTHI U METOJIOB Kypca 7
Kjacca, 0000IIeHre 3HaHUI
[ToBTOpEHNE OCHOBHBIX
TIOHSTHI U METOJIOB Kypca 7
Kjacca, 0000IIIeHrE 3HAHUH

bu6nmoreka [IOK
https://m.edsoo.ru/7f429c6c¢c

bubnnoreka IIOK
https://m.edsoo.ru/7f429f32

bubnnoreka IIOK
https://m.edsoo.ru/7f42a0e0

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

bubmmoteka [IOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne
n/n

10

Tema ypoka

KonTposabHbie

Bcero
padoThI

KBanpaTHblii KOpeHb U3
qrcna

TToustie 00
HPPalMOHAILHOM YHUCIIC

HecsTuunslie
MPUOIVKEHUS
HppaLMOHAIIbHBIX YHCET

JlecaTuuHbIe
npUOINKEHUS
MppaIMOHATEHBIX YUCETT

JleficTBUTENIbHBIC YUCIIa

CpaBHeHue
HeﬁCTBHTeHBHBIX YUCECII

CpaBHenue
JNENUCTBUTENBHBIX YUCEN

ApudpmeTnueckuii
KBaJIpaTHbIN KOPEHb

VYpaBHeHHe BUIa X* = a

CBoiicTBa

KoanuecTBo 4acoB

IIpakTuyeckue
padoThI

U3yueHus

DJIeKTPOHHbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

bubnnoreka IIOK
https://m.edsoo.ru/7f42eaaa

bu6nuoreka [IOK


https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

11

12

13

14

15

16

17

apumeTnyecKux
KBaJ[PaTHBIX KOPHEH

CaoiicTBa
apumeTnuecKux
KBaJPAaTHBIX KOPHEU

[IpeobpazoBanue
YHCIIOBBIX BBIPKEHHIH,
COJIEp KaIIiX KBaIpaTHBIE
KOPHH

[IpeobpaszoBanue
YHCJIOBBIX BBIPAKEHHIH,
COJIep KAIINX KBaPaTHBIC
KOPHH

[IpeobpaszoBanue
YHCIIOBBIX BBIPAKECHUIA,
COJIep>KalInX KBaJIpaTHbIE
KOpHH

[Ipeobpa3zoBanue
YHCIIOBBIX BBIPAKECHUIA,
COJIep>KalInX KBaJIpaTHbIE
KOpHH

CTerneHs ¢ 1eabIM
MoKa3areineM

CrangapTHas 3anuch
yucia. Pazmepsr 00beKTOB
OKpY>KaroIero Mupa (0T
AJIEMEHTAPHBIX YaCTHUII JI0
KOCMHUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD MPOLIECCOB

https://m.edso0.ru/7f42d862

bu6nuoreka [IOK
https://m.edsoo0.ru/7f42d862

bu6nmoreka [IOK
https://m.edsoo.ru/7f42dd26

bubnuorexa [JOK
https://m.edsoo.ru/7f42ded4

bu6nuoreka [IOK
https://m.edsoo.ru/7f42e0be

bubmmoteka [IOK
https://m.edsoo.ru/7f42e262

but6mmoreka [IOK
https://m.edsoo.ru/7f4354a4

but6mmoreka [IOK
https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

18

19

20

21

22

23
24

25

26

27

28

29

30

B OKPY’KAIOIIEM MUPE
CBolicTBa CTENEHHU C
LIEJIBIM TTOKa3aTeIeM
CBolicTBa CTENEHHU C
LIEJIBIM [T0Ka3aTeIeM
CBoiicTBa CTENEHU C
LEJIBIM TOKa3aTeIeM
CBoiicTBa CTENEHU C
LIETIBIM TTOKa3aTeIeM
CBoiicTBa CTENEHU C
LEJIBIM [T0Ka3aTeIeM
KBagpartsslii TpéxusneH
KBanpatubiii TpéxuiieH
Pasnoxenne kBagpaTHoOro
TpEXUsieHa HA MHOXKHUTEIN
Pasnoxenune kBagpaTHOrO
TpEXUieHa Ha MHOXKHUTEIN

KonTponbnas pabota mo
temaMm "KBagparHbie
KopHU. CTeneHu.
KBanpatsslii Tpexunen"

Anrebpanueckas 1poob

JlonmycTHMBbIE 3HAYSHUS
MEPEMEHHBIX, BXOAAILINX B
anreOpanyeckue
BBIpKCHUS

JlonycTuMeble 3HaUEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f435648

bu6nuoreka [IOK
https://m.edsoo.ru/7f435648

bu6nuoreka [IOK
https://m.edsoo.ru/7f435648

bubmuorexa [JOK
https://m.edsoo.ru/7f43599a

bubmnoreka IIOK
https://m.edsoo.ru/7f435ed6

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f42fd38

bubmmoteka [IOK
https://m.edsoo.ru/7f42ec80

bu6nuoreka [IOK
https://m.edsoo.ru/7f430382



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

31

32

33

34

35

36

37

38

39

40

MIEPEMEHHBIX, BXOJISAIINX B
anreOpanvecKue
BBIPKCHUS

OcHOBHOE CBOMCTBO
anreOpandeckoi 1podu

Coxkpamenue apobeit
Cokpaienue apooeit

Cokpaienue apooeit

CnoxxeHue, BEIYUTAHUE,
YMHOXKEHUE U JICIICHNE
anredpanvecKux apooei

CnosxeHune, BEIYUTAHUE,
YMHOXEHUE U JICIICHNE
anredpandeckux apooeit

CrnoxeHue, BBIYUTAHHE,
YMHOKEHHE U JIeJICHNe
anredpandeckux apooeit

CrnoxeHue, BBIYUTAHHE,
YMHOKEHHE U JIeJICHHE
anreOpandeckux Apooeit
[Ipeo6pa3zoBanue
BBIpa)XEHUI, cofepKalux
anreOpandeckue Apoou
[IpeoOpa3zoBanue
BBIPAXKEHMI, COAEPIKAIUX

bu6nmoreka [IOK
https://m.edso00.ru/7f4308e6

bu6nmoreka [IOK
https://m.edsoo.ru/7f430a8a

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

bubnnoreka IIOK
https://m.edsoo.ru/7f430f44

bubnnoreka IIOK
https://m.edsoo.ru/7f43128c

bu6nuoreka [IOK
https://m.edsoo.ru/7f4315c0

bu6nuoreka [IOK
https://m.edsoo.ru/7f4318c2

but6mmoreka [IOK
https://m.edsoo.ru/7f431a20

but6mmoreka [IOK
https://m.edsoo.ru/7f43259c

bu6nuoreka [IOK
https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

41

42

43

44

45

46

47

48

49

50

51

52

anreOpandeckue Apoou

[IpeobpazoBanue
BBIPAYKEHH, COJIEpKALLUX
anreOpandeckue Apoou
KonTponbnas pabota no
Teme "AnreOpandeckas
poOp"

KBanpatHoe ypaBHeHue

Henomnnoe KBaJApaTHOC
YpaBHCHUC

HenosHoe kBanpatHoe
ypaBHEHUE

dopmyna KOpHeH
KBaJIpaTHOT'O YpaBHEHUS
dopMyna KOpHEH
KBaJIpaTHOT'O ypaBHEHUs
dopMyiia KOpHEH
KBa/IpaTHOT'O ypaBHEHUS

Teopema Buera

Teopema Buera

Pemrenne ypaBHenui,
CBOJSIINXCS K
KBaJPATHBIM

Pewrenne ypaBHeHui,
CBOSIINXCS K

bu6nmoreka [IOK
https://m.edsoo.ru/7f432736

bu6nmoreka [IOK
https://m.edsoo.ru/7f431d36

bubmuorexa [JOK
https://m.edsoo.ru/7f42eela

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f42f158

bubmmoteka [IOK
https://m.edsoo.ru/7f42{3f6

bubmmoteka [IOK
https://m.edsoo.ru/7f42f5a4

bu6nuoreka [IOK
https://m.edsoo.ru/7f42fefQ

but6mmoreka [IOK
https://m.edsoo.ru/7f430076

but6mmoreka [IOK
https://m.edsoo.ru/7f43c542

bu6nuoreka [IOK
https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

53

54

55

56

57

58

59

60

KBaApaTHbBIM

[Ipocreitmume apobHO-
paroHaIbHbIC YpaBHEHUS

[Ipocreitmume apoOHO-
panroHaIbHbIC YPaBHEHUS

Pemrenue TekCTOBBIX 3aa4
C IOMOIIBIO KBAIPATHBIX
ypaBHEHUH

Pemienue TeEKCTOBBIX 3a/1a4
C IOMOUIBIO KBAJIPATHBIX
YpaBHEHUU

KoHntposbHas pabota mo
teme "KBaaparHbie
ypaBHEHUS"

JInnentHoOE ypaBHEHHUE C
IBYMS IIEPEMEHHBIMU, €TI0
rpadukK, NpuMeps
pelIeHus ypaBHEHUH B
LETIBbIX YUCIIax

JInnentHOE ypaBHEHHUE C
IBYMS IIEPEMEHHBIMH, €TI0
rpaduK, IpUMepsI
pelieHusl ypaBHEHUH B
LETIBIX YUCIIaX

JIuHeliHOe ypaBHEHUE C
IBYMS IIEPEMEHHBIMU, €TI0
rpaduK, IpuMeps
peLIeHusl ypaBHEHUH B

bu6nmoreka [IOK
https://m.edsoo.ru/7f4328c6

bu6nuoreka [IOK
https://m.edsoo.ru/7f432b6e

bu6nuoreka [JOK
https://m.edsoo.ru/7f42f75c¢

bubmuorexa [JOK
https://m.edsoo.ru/7f42f8f6

bubmuorexa [JOK
https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

62

63

64

65

66

67

OCJIbIX YUCiax

Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU

Pemenue cucrem nByx
JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

Pemienue cucrem aByx
JMHEWHBIX YpaBHEHUH €
JBYMS IEpEMEHHBIMU

[Ipumeps! perieHus
CHUCTEM HEJMHEUHBIX
YpaBHEHUH C ABYMsI
MepEMEHHBIMU
[Ipumeps! pemieHus
CHUCTEM HEJIMHEUHBIX
YPaBHEHUU C IBYMsI
IIEpEMEHHBIMU

I'padmueckas

HMHTEpIIpETALUs yPaBHEHUS

C AByMs MEPEMEHHBIMHU U
CHCTEM JTHHEHNHBIX
YPaBHEHUH C JBYMs
IIEpEMEHHBIMU

I'paduueckas

WHTEpIpETaIus ypaBHEHUS

C AByMS MEPEMEHHBIMHU 1
CHUCTEM JIMHEMHBIX
YPaBHEHUU C ABYMsI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43d6d6

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

68

69

70

71

72

73

74

75

76

77

NMEPpCMCHHBIMU

Pemrenne TekcToBbIX 3a1a4
C IIOMOIIBIO CUCTEM
YpaBHEHUH

Pemennie TekCTOBBIX 337124
C MIOMOIIIBIO CUCTEM
ypaBHEHUU

Pemienue TekcToBBIX 3a1a4
C MIOMOMIBIO CUCTEM
ypaBHEHUH

UucnoBsle HEPaBEHCTBA U
HX CBOMCTBA

YucnoBble HEpaBEeHCTBA U
HUX CBOMCTBAa

HepasenctBo ¢ ogHoM
IIEpEMEHHOM

JInneliHble HEpABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

JInneliHble HEpABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHne

CucreMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOM U UX

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f42c840

but6mmoreka [IOK
https://m.edsoo.ru/7f42cb88



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

78

79

80

81

82

83

84

85

86

pereHue

CucreMbl TUHESHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
perieHue

CucreMbl TUHESHHBIX
HEPaBEHCTB C OHOU
MEPEMEHHOM U UX
perieHue

N300pakenue pereHus
JIMHEIHOrO0 HEPABEHCTBA U
UX CHUCTEM Ha YMCIIOBOHN
IpsAMON

N300pakenue pereHus
JIMHEINHOrO HEPABEHCTBA U
UX CHUCTEM Ha YMCIIOBON
IpsAMON

KonrtponbHas pabora no
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHUI"

[Tonarue GpyHKIUN

O6macth onpeaeeHus u
MHOKECTBO 3HAYECHU

byHKIIUU
CrniocoObl 3a1aHus
byHKIHIT
I'paduk pynkumm

bu6nmoreka [IOK
https://m.edsoo.ru/7f42cd2c

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f42c9e4

bu6mmoteka [IOK
https://m.edsoo.ru/7f433c12

but6mmoreka [IOK
https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

87

88

89

90

91
92

93

94

95

96

CaoiicTBa pyHKINHU, UX
oToOpakeHHe Ha rpaduke
UreHne 1 NOCTpOCHHUE
rpaduKoB PyHKIIHIA
[Tpumeps! rpadukos
(GyHKINH, OTPaXKAFOIIIX
peabHbIE MPOLIECCH
@OyHKIUH, OMHUCHIBAIOIIUEC
NPSIMYIO B 00paTHYIO
MPONOPIIMOHATIEHBIC
3aBHCUMOCTH, UX IpaduKu

I'umep6ona

I'umep6ona

I'paduk pynkunu y = x*

OyHKIUU Yy =X, Yy = X3,y =
VX, Yy = [x|; Tpaduueckoe
pelieHne ypaBHEHHUI U
CUCTEM ypaBHEHUI

[ToBTOpEHNE OCHOBHBIX
MOHSTHHA U METOI0B
KypcoB 7 1 8 KJIacCoB,
00001IeHE 3HAHN /
Bcepoccutickas
MpoBepoyHas pabora

Htoroas KOHTpOJIbHAS
pabora / Beepoccuiickas

bubnnoreka IIOK
https://m.edsoo.ru/7f434bbc

bubnuorexa [JOK
https://m.edsoo.ru/7f4343e2

bubmmoteka [IOK
https://m.edsoo.ru/7f434572

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

but6mmoreka [IOK
https://m.edsoo.ru/7f4371aa

but6mmoreka [IOK
https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

npoBepouHas paboTa

[ToBTOpEHNE OCHOBHBIX
HOHSITUI U METOJIOB

97 1
KypcoB 7 U 8 KJIaccoB,

000011eHHE 3HAHUN

[ToBTOpPEHNE OCHOBHBIX
08 MOHSTHI ¥ METOJIOB 1
KypcoB 7 U 8 KJIaccoB,

000011EHUE 3HAHUN

IToBTOpEHUE OCHOBHBIX
MOHATUH U METOJIOB

99 1
KypcoB 7 1 8 KJIacCOB,

000011EHUE 3HAHUN

[ToBTOpEHNE OCHOBHBIX
MOHSITUHA U METOJIOB

100 1
KypcoB 7 1 8 KJIaccoB,

000011IeH1E 3HAHUI

[ToBTOpEHNE OCHOBHBIX
MIOHSITUHA U METOJIOB

101 1
KypcoB 7 1 8 KJIaccoB,

000011IeH1E 3HAHUI

IToBTOpEHKHE OCHOBHBIX
MOHATHI U METO/I0B

102 1
KypcoB 7 U 8 KJIaccoB,

000011IeH1E 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f43736¢

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f4376b4

bu6mmoteka [IOK
https://m.edsoo.ru/7f436b88

but6mmoreka [IOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Tema ypoka
n/n yp KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

PammonansHabie qucijia,
HUppalOHAJIbHBIC YKUCJIA,

KOHEYHbIE U OECKOHEUHbIE L
JECSITUUHBIE poOU

MHOXeCTBO € CTBUTEIIBHBIX

4ucell; ACUCTBUTEIbHBIC YHCIIA 1

Kak 0€CKOHEYHBIE IeCATUYHbBIE
npobu

BzaumHo ogHO3HaUHOE

COOTBETCTBUE MEKIY

MHOKECTBOM JI€HCTBUTEIIBbHBIX 1
YHuced 1 MHOXKECTBOM TOYCK
KOOPJIMHATHOM MPSIMOi1

CpaBHEHHE IEHCTBUTENBHBIX
qucen, apupMeTHIecKue

JIEUCTBUS C JEHUCTBUTEILHBIMU .
YHCIaMHU

[TpubmmkéHHOE 3HaUEHNE

BEJIMYMHBI, TOUHOCTD 1

IpUOIKEHUS

Jdara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

OxpyrieHue uncen
Okpyrienue yucen

IIpukunka u oueHka
pe3yJIbTaTOB BBIYUCIICHUN

IIpukunka u oueHka
pe3yJIbTaTOB BEIYMCIEHUI

JIuneitHoe ypaBHEHUE.
Pemenue ypaBHeHuUi,
CBOJSIINXCS K JIMHEHHBIM

JIuneiiHoE ypaBHEHUE.
Pemenue ypaBHeHuUi,
CBOJAIIUXCS K JINHEHHBIM

KBanpatHoe ypaBHeHuUe.
Pewenne ypaBHenui,
CBOZSAIINXCS K KBaJAPaTHBIM
KBanpatHoe ypaBHeHue.
Pemenne ypaBHenui,
CBOAAIIMXCS K KBaJPaTHBIM

bukBanpaTHbie ypaBHEHHUS

bukBanpaTHbie ypaBHEHUS

[Ipumeps! penieHuss ypaBHEHUN
TpEeThEN U YETBEPTON CTENEHEN
Pa3IoKEHUEM Ha MHOKHUTEIN
IIpuMepsl penieHus ypaBHEHUN
TpEThEN U YETBEPTON CTENEHEN
Pa3IoKEHUEM Ha MHOKHUTEIN

bubmuorex [JOK
https://m.edsoo.ru/7f43bf66

bubnnoreka IIOK
https://m.edsoo.ru/7f43c542

bu6nuoreka [IOK
https://m.edsoo.ru/7f43c542

bu6nuoreka [IOK
https://m.edsoo.ru/7f43c3d0

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



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

18

19

20

21

22

23

24

25

26

27

28

29

Pemenne npo6HO-
palMOHAIBHBIX YPABHEHHIMA

Pemenne npo6HO-
paLMOHAIBHBIX YPABHEHUN

Pemenne TekCTOBBIX 3aJa4
anre6pa1/1quKI/IM METOJ0OM

Pemenue TeEKCTOBBIX 3a/1a4
anredpanvecKuM METOI0M

Pemnrenue TekCTOBBIX 3aa4
anredpanvyecKuM METO10M

KoHntposbHas paboTta 1mo Teme
"VYpaBHeHUs C OJTHOU
nepeMeHHoun"

VYpaBHeHHE ¢ IByMS
MEPEMEHHBIMU U €ro rpaduk

VYpaBHEHHE ¢ IByMS
MEPEMEHHBIMH U €ro rpaduk

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pelLlIeHUe
Cucrema IByX JIMHEMHBIX
ypaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pEILICHUE
CucreMa IByX JIMHEHHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pELLICHUE
Cucrema IByX JIMHEHHBIX
YpPaBHEHUU C IByMsI

bu6nuoreka [JOK
https://m.edsoo.ru/7f43c9b6

bu6nmoreka [IOK
https://m.edsoo.ru/7f43c9b6

bubnnoreka IIOK
https://m.edsoo.ru/7f43d0b4

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
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31

32

33

34

35

36

37

38

IIEPEMEHHBIMU U €€ pelleHne

Pemenue cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

Pemenue cucrem nByx
YPaBHEHHH, OTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

Pemenue cucrem nByx
YPaBHEHUN, OJHO U3 KOTOPBIX
JINHEMHOE, a Ipyroe — BTOPOM
CTEIIEHU

Pemenue cucrem nByx
YPaBHEHUN, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEHU

I'paduueckas uHTEpHIpETALIUSL
CHUCTEMBI YpaBHEHU C IBYMs
IIEPEMEHHBIMU

Pemnrenuie TeKCTOBBIX 3a7a4
anredpanyeckuM crnocooom
Pemenne TekcTOBBIX 3a1a4
anredpandeckuM crnocoOom
KonrtponsHas pabora no reme
"CucreMbl ypaBHEHU"

YucnoBbie HEPABEHCTBA U UX
CBOMCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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44

45

46

47

48

49

HucnoBble HEPABEHCTBA U UX
CBOICTBA

JInneliHble HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
perieHue

JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM MIEPEMEHHOM U UX
perieHue

JluneiiHbIe HEpAaBEHCTBA C
OJIHOM MEpPEMEHHON U UX
pelieHue

CucreMsl JIMHENHBIX
HEPABCHCTB C OJTHOM
MIEPEMEHHOMN M UX PEIICHHE

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE
Cucremspl TMHENHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE
KBanpaTHble HEpaBEHCTBA U X
peuieHue

KBagparHbsle HepaBEeHCTBA U UX
peuieHue

KBaHpaTHBIe HEpPaBCHCTBA U UX
perieHne
KBaznparHble HepaBEeHCTBA M UX
perieHue

bu6nuoreka [JOK
https://m.edsoo.ru/7f43ad5a

bu6nmoreka [IOK
https://m.edsoo.ru/7f43af08

bu6nmoreka [IOK
https://m.edsoo.ru/7f43af08

bubnnoreka IIOK
https://m.edsoo.ru/7f43af08

bubmmoteka [IOK
https://m.edso0.ru/7f43b098

but6mmoreka [IOK
https://m.edsoo.ru/7f43b21e

bu6nuoreka [IOK
https://m.edsoo.ru/7f43b5a2



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
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o1
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53

54

55

56

57

58

59

60

KBa[[paTHBIe HCPABCHCTBA U UX

pelieHue

I'paduueckas MHTEpIIpETALIS

HCPAaBCHCTB U CUCTEM
HCPAaBCHCTB C ABYMA
NEPpCMECHHBIMU

I'padmueckas nuHTepnperanus

HCPAaBCHCTB U CUCTEM
HCEPaBCHCTB C ABYM:A
NEPEMECHHBIMU

KonTponbnas pabora no teme

"HepaBenctna"

KBanparuunas ¢pynkus, eé
rpaduk U CBOKWCTBA

KBanpatuunas ¢pyHkius, eé
rpaduK 1 CBOMCTBA

KBagpatuunas QyHkius, eé
rpaduK U CBOMCTBa

[Tapabomna, KoopIuHATHI
BEPLIMHBI TapaloJIbl, OCh
CUMMETpPUHU NapadoJIbl
[Tapabomna, KoopIuHATHI
BEPIIHHBI MapaboJIbl, OCh
CUMMETPUU NTapaboJIbl
[Tapabomna, KoopIUHATHI
BEPIIHUHBI MTapaboJIbl, OCh
CUMMETPUU NapaboJIb

[Tapabona, KOOpIMHATHI

bu6nmoreka [IOK
https://m.edsoo.ru/7f43b098

bubnnoreka IIOK
https://m.edsoo.ru/7f4396¢6

bu6nuoreka [IOK
https://m.edsoo.ru/7f439842

bu6nuoreka [IOK
https://m.edsoo.ru/7f4399b4

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

but6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

bu6nuoreka [IOK
https://m.edsoo.ru/7f43alac

bu6nuoreka [IOK


https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
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62
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64

65

66

67

68

69

BEPILINHBI TapaldoIbl, OCh
CUMMETPHH 11apaboJIbl

[Tapaboia, KOOpAMHATHI
BEPILINHBI TapaloIbl, OCh
CHMMETpPUHU TapadoIbl

[Tapa6ona, KoOpAuHATbI
BEPLIMHBI 1apaloJIbl, OCh
CUMMETPUU N1apaboJIb
I'paduku pynkuumit: y =kx, y =
kx + b, y=k/X, y=x3, y=vXx,
y=I|

I'paduku Gynkmuii: y = kx, y =
kx + b, y=k/X, y=x3, y=vXx,
y=I|

I'paduku pynkuumii: y =kx, y =
kx + b, y=k/x, y=x3, y=vXx,
y=I|

I'padpuku Gynkuuit: y =kx, y =
kx + b, y=k/x, y=x3, y=vXx,
y=I|

I'padpuku Gynkuuit: y =kx, y =
kx + b, y=Kk/x, y=x3, y=vX,
y=I|

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

KonTponbhas pabora no teme
"OyHKIIN"

https://m.edsoo.ru/7f43a31e

bu6nmoreka [IOK
https://m.edsoo.ru/7f43a526

but6mmoreka [IOK
https://m.edsoo.ru/7f43ab84



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
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71

72

73

74

75

76

77

78

TlonsaTue yncnoBoi
IOCJIEAOBATEIBHOCTH

3aiaHue M0CIe10BaTEIbHOCTH
PEeKyppeHTHOH GopMyIioii u
dhopMyIoii N-To uneHa
Apudmerrndeckas u
reOMETPHYECKAs IIPOTPECCHH

Apudmernueckas u
reoMeTpHuyecKas Iporpeccuu

@opMyibl N-TO YIeHa
apu(METHIECKON 1
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJICHOB

@opMyIibl N-T0 YIeHa
apudmeTnyeckoit u
r€OMETPUYECKON ITPOTrPECCUN,
CYMMBI MEPBBIX N UJIEHOB

®opmyisl N-ro wieHa
apudmernyeckoit u
r€OMETPUYECKON ITPOTrPECCUN,
CYMMBI NEPBBIX N UJIEHOB

@opMyIsl N-T0 YIeHa
apu(pMeTHUECKON U
r€OMETPUYECKON MTPOTrPECCUH,
CYMMBI IIEPBBIX N YWICHOB
@opMyIsl N-T0 YIeHa
apu(pMeTHIECKON U
F€OMETPUYECKON ITPOrPECCUN,

bu6nuoreka [JOK
https://m.edsoo.ru/7f43e6¢c6

bu6nmoreka [IOK
https://m.edsoo.ru/7f43ebda

bu6nuoreka [IOK
https://m.edsoo.ru/7f43ed7e

bubmnoreka IIOK
https://m.edsoo.ru/7f43f3b4

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f0c6

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f72e

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f8a0



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

79

80

81

82

83

84

85

86

CYMMBI IICPBBIX N 4JI€HOB

N306paxkeHne 4ieHoB
apudmeTnyecKoit u
F€OMETPUYECKON IIPOrPECCUI
TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH

N306paxkeHune 4ieHoB
apumMeTHIecKoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMU Ha KOOPJMHATHOU
IIJIOCKOCTH

JIuHerHbIN 1
3KCIOHEHIHAIBHBIN POCT

CHoxXHEIe IMPOLCHTHI

Cno’xHbIe MPOLIEHTHI

KounTponbHas pabora mo Teme
"YucioBbie
IIOCJIEAOBATEIHHOCTH "

[ToBTOpeHue, 060061IeHNE U
CHCTEMaTH3aIlNs 3HAHUM.
3anuck, cpaBHEHUE, ICHCTBUS
C HeﬁCTBHTeHBHBIMH qyucjiaMu,
YquCIoBas npsamas

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aIlNs 3HAHUM.
[TporieHThI, OTHOIICHHMS,
POTOPIHH

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

bu6nuoreka [IOK
https://m.edsoo.ru/7f4401a6

bu6nuoreka [IOK
https://m.edsoo.ru/7f44048



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

87

88

89

90

91

92

93

[ToBTOpeHUE, 06001IeHNE 1
CHCTeMaTH3allnsl 3HAHU.
OkpyriieHue, NpuoInKeHUE,
OIICHKA

[ToBTOpEeHUE, 06001ICHNE 1
cucTeMaTu3anus 3HaHU.
Perrenue TekcToBBIX 3a/1a4
apru(pMETUYECKUM CIIOCOOOM

[ToBTOpeHME, 00600IIEHNE U
cucTeMaTu3anus 3HaHHM.
Pemenue TekcTOBBIX 33124
apu(pMETHUYECKUM CIIOCOOOM

[ToBTOpeHME, 00600IIEHNE U
CHCTEeMaTH3alus 3HAHHUI.
Pemnrenuie TeKCTOBBIX 3a7a4
apumeTryecKkuM crnocodom

[ToBTOpeHue, 06001IeHNE U
CHCTEMAaTH3aInsI 3HAaHWH.
[TpeobpazoBanue
anredpanvyecKuX BbIpAKEHUH,
JOITYCTHMBIE 3HAYCHHUS

[ToBTOpenue, 0600IEeHNE U
CHCTEMaTH3aINsI 3HAaHUH.
[IpeobpazoBanue
anreOpanvecKux BhIpaKEHU,
JOITYCTHMBIE 3HAYCHHUS

[ToBTOpenue, 0600mEeHNE U
CHCTEMaTH3aInsI 3HAaHUH.
[IpeobpazoBanue

bu6nuoreka [IOK
https://m.edsoo.ru/7f443b12

bubnnoreka IIOK
https://m.edsoo.ru/7f443cd4

bubmuorexa [JOK
https://m.edsoo.ru/7f443fea

bubmuorexa [JOK
https://m.edsoo.ru/7f4441ca

bu6nuoreka [IOK
https://m.edsoo.ru/7f444364

bu6nuoreka [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

anreOpanvyecKux BhIPAXKECHU,
JOIYCTUMBIC 3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHU.

94  TIpeobpaszoBanue 1 bubimoreka [IOK

https://m.edsoo.ru/7f444a94

anreOpanvyecKux BbIPAXKECHU,
JOIYCTUMBIC 3HAYCHUS

[ToBTOpEeHME, 00600IIEHNE U

95 CHCTEMAaTHU3allUs 3HAHUH. 1 bubmuorexa [JOK
@yHKIUNU: TIOCTPOEHHUE, https://m.edsoo.ru/7f444c56

CBOMCTBA N3YYEHHBIX (PYHKIIMMA

[ToBTOpEeHME, 0000IICHNE U

96 CHCTEMAaTHU3allus 3HAHUH. 1 bubmuorexa [JOK
@yHKIUNU: IOCTPOCHHUE, https://m.edsoo.ru/7f444f44

CBOMCTBA N3YYEHHBIX (PYHKIIMH

[ToBTOpeHue, 060061IeHNE U

97 cucTeMaTu3alus 3HaHUM. 1 bubmuorexa [JOK
@yHKIUU: TIOCTPOEHHUE, https://m.edsoo.ru/7f44516a

CBOMCTBA N3YYEHHBIX (PYHKIIMH

[ToBTOpeHue, 060061IeHNE U

08 cucTeMaTu3alus 3HaHUM. 1 bubmmorexa [JOK
@yHKIUN: TOCTPOEHHUE, https://m.edsoo.ru/7f4452e6

CBOMCTBA N3YYEHHBIX (PYHKIIHUMA

[ToBTOpeHue, 06001IeHNE 1
99 cucTeMaTu3alus 3HaHUM. 1 bubmmorexa [JOK
I'paduueckoe penienue https://m.eds00.ru/7f445516

YPaBHEHUU U UX CUCTEM

100 [ToBTOpeHnue, 0600IIEeHNE U

CUCTEMAaTU3alus 3HaAHUN.


https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

['paduueckoe perienne
YPaBHEHUH U X CUCTEM

101  Hrorosas koHTpoJbHAas paboTa 1 1

O000111eHrE U CUCTEMATU3ALMS
102 o i 1

3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
1 Yucna v BIYUCICHUS
11 BeimonHsATe, codeTass yCTHbIE W THCbMEHHBIE NPHUEMBI, apudmMeTHdeckue
' JeMCTBUS C pallMOHAIbHBIMH YU CIAMU
HaxoauTe 3Ha4yeHUs 4YHCIOBBIX BBIPAXEHUN, NPUMEHATH pazHOOOpa3HbIe
1.2 CcrocoObl W MNpUEMBI  BBIYMCIEHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUH,
coJiepKalX OObIKHOBEHHbIEC U AECATUYHBIE APOOH
[Tepexoauth OT OJHON (OPMBI 3alKMCU YHCEN K Apyroi (mpeoOpa3oBbIBATH
1.3 JNECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO 1pO0b)
14 CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OKpyrisTh ynucna
BbINOMHATE NPUKUAKY U OLIEHKY pe3ysIbTaTa BHIYMCIECHUH, OLIEHKY 3HaUYeHUI
1.6 YUCIIOBBIX  BBIPDAKEHUH. BBINOIHATH ACHCTBHS CO  CTENEHSMH €
HaTypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsTh IPU3HAKU JEIUMOCTH, Pa3IoKeHNEe Ha MHOKUTEIN HaTypalbHBIX
' qucel
Pemarp npakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBSA3AHHBIE C OTHOIICHHUEM
18 BEJIMYMH, NMPONOPLHUOHAIBHOCTHIO BETMYHH, MTPOLIEHTAMH, HHTEPIPETUPOBATD
' pe3ysbTaThl peleHus 3a7ad C Y4E€TOM OrPAaHUYEHHMH, CBS3aHHBIX CO
CBOMCTBaMU pacCMaTPUBAEMBIX OOBHEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
91 Hcnonp3oBarh anredpanyeckyro TEPMHUHOJIOTUIO U CHUMBOJIUKY, NMPUMEHSTh
' e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuana
25 Haxomuts 3HaueHHs: OyKBEHHBIX BBIpQXEHHH NpU 3aJaHHBIX 3HAUYEHUSIX

MIEPEMEHHBIX



2.3

2.4

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2
4.3
4.4

BeimonsATe npeoOpa3oBaHus LIEIO0r0 BEIPaKEHUS] B MHOTOWIEH IIPUBEICHUEM
MOJTOOHBIX CJaraeMbIX, PAaCKpPBHITHEM CKOOOK

BbINONHATE YMHOXEHHE OJHOYICHA HAa MHOIOWIEH M MHOIOYIEHA Ha
MHOT'OWIEH, IPUMEHATh (POPMYJIbI KBaJipaTa CyMMBI U KBaipaTa pasHOCTH
OcCylecTBIATh pa3ioKEHUE MHOTOYICHOB HAa MHOXMTEIU C IIOMOIIBIO
BBIHECEHHS] 332 CKOOKM OOIIero MHOXHTENS, TPYHNIHPOBKH CIIaracMbiX,
IpUMEHEHUsI (POPMYJIT COKPALEHHOTO YMHOXKEHUS

[IpuMeHnsaTh peoOpa30BaHUsl MHOTOWICHOB Ul PEIEHUs PAa3JIMYHbIX 3a1ad
13 MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAILHON ITPAKTUKHU

Hcnons30Barh CBOMCTBA CTENEHEH C HATYPAJIBHBIMH IIOKA3aTeIAMM UL
peoOpa3oBaHus BBIPAKECHUN
YpaBHEHHUs U HEPABEHCTBA

Pemate nuHEHHBIE YpaBHEHMs C OJHOM IEPEMEHHOW, NPUMEHsSS IPaBUIIA
[Iepexola OT MCXOJHOIO YpaBHEHHUs K PaBHOCWIBHOMY eMmy. lIpoBepsrs,
SABJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS

[TpumensTH TpadguuecKue METObI IPU PEUICHUN JTMHEWHBIX YPAaBHEHUH U UX
CUCTEM

[TonGupats mnpumepsl Map 4YHCEN, SBIAIOLMXCA pElIEHHEM JHUHEHHOro
YPaBHEHUS C JBYMS IEPEMEHHBIMU

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JHWHEHHOTOo ypaBHEHHS C
JIBYMs TIEPEMEHHBIMU; TOJIb3YACh IPpa)uKOM, IPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS

Pematp cucteMbl JByX JTMHEHHBIX YPABHEHUN C IBYyMS IEPEMEHHBIMH, B TOM
yuciie rpadpuyecku

CocTaBisiTh M peliaTh JUHEHHOE YpaBHEHHE WJIH CHCTEMY JIMHEHHBIX
YPAaBHEHUN II0 YCJIOBHMIO 3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y IMOJTYYEHHBIN pe3yabTaT

Koopaunats! u rpaduku. OyHkimm

N3006paxaTh Ha KOOPAMHATHOM MPSAMOI TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpAMHATaM, JIy4d, OTpPEe3KH, WHTEPBAJIbl, 3alUChIBATh  YHUCIIOBBIC
MIPOMEXYTKH Ha alNredpandeckoMm s3bIKe

OtMeuaTe B KOOPAMHATHOM IIJIOCKOCTH TOYKH 110 33JaHHBIM KOOpJAUHATaM
Crpouts rpaduku JuHEHHbIX QyHKIMNA. CTpouTh Tpaduk QyHKIUHN Y = [X|

OnwuceiBaTh € TMOMOIIBIO (YHKIMIA HM3BECTHbIE 3aBUCUMOCTH MEXIY



BCIIMYMHaMU:. CKOPOCTb, BpEMs, paCCTOAHUE, LICHY, KOJIUYECTBO, CTOUMOCTD,

POU3BOIUTENEHOCTD, BpeMsi, 00BEM pabOTHI

4.5 HaxoauTe 3HaueHmne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tornmate TpadudecKuii Crocod MpenCTaBICHUS W aHalu3a WHQPOpMAIUH,
4.6 W3BJICKaTh M HWHTEPIPETUPOBATh HH(OpMaIUI0 U3 TpadUKOB pPEATbHBIX
MPOLECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon o
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 UYucna v BBIYUCIICHUS
Hcnonp30BaTh HavadbHbIE MPEICTABICHHUS O MHOMXECTBE JEHCTBUTEIBHBIX
11 9quceNl IS CPaBHEHWS, OKPYIJICHWS W  BBIYUCIICHUH, W300paxkaTh
JEHCTBUTENbHBIC YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSMOi
[IpumMeHaTs TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
12 KBaJIpaTHbIE KOPHH, HCIOJB3Yys TPU HEOOXOIUMOCTH  KaIbKYISTOD,
' BBITIOJIHSITH TIPEOOPA30BaHUS BBIPAXKEHUMN, COACPKAIINX KBaIpaTHbIC KOPHU,
HCIIOJIb3Ysl CBOMCTBA KOPHEU
13 Hcnonp3oBaTh 3amucu OONBIIMX U MaNbIX YHCEN C MOMOIIBIO0 AECITUYHBIX
' npoOeit u crenenel yucna 10
2 Anrebpanyeckue BbIpaKeHHs
91 [IpuMeHATh TOHSTHE CTENEHH C I1EJIbIM TI0Ka3aTelieM, BBITIOJHITh
' npeoOpa3oBaHus BEIPAKEHUH, COEPIKAIUX CTENEHH C LIEIbIM MTOKa3aTeaeM
BEIOMHATE TOXIECTBEHHBIE MPEOOpa3OBaHUs PAIMOHATBHBIX BBIPAXKCHHIMA
2.2 Ha OCHOBE TIpaBWJ JCWCTBUH HAJ MHOTOWICHAMH M alre0panvecKuMu
IpoOsIMU
2.3 PackmanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOKUTEITH
24 [TpumeHaTs peoOpa3zoBaHUs BRIPAKESHUN JIJIST PEIICHUST PA3JIMYHBIX 3a7a9 U3
' MaTE€MaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEATbHOUN MPAKTUKU
3 VYpaBHEHUs 1 HEPABEHCTBA
31 Pemarp nuHeiHbIE, KBaJpaTHbIE YpPaBHEHHS U pallMOHAIIbHBIE YpaBHEHUS,

CBOJIAIIUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMs IepeMEHHBIMU



[IpoBoauTh mpocTEiINE UCCIIEIOBAaHUS YPABHEHU U CUCTEM YpPaBHEHUM, B

TOM YHUCJIC C TIPUMEHEHUEM TpadUvecKuX MpPEJCTaBICHU (yCTaHABIMBATH,

32 MMEET JIM ypaBHEHHUE WJIM CHCTEMa YPaBHEHUM pEUIeHUs, €CIU HMEET, TO
CKOJIBKO, U TIPOYEE)
[Tepexomuth OT cinoBecHOW (HOPMYIHPOBKM 3aqaud K €€ anreOpanmdeckoin
33 MOJEJIM C MOMOULIBI0 COCTABJIICHHS YPaBHEHHS WM CHUCTEMbl YPaBHEHHIA,
' UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/aydl I10JIy4E€HHBII
pe3yabTaT
[IpuMeHATh CBOWCTBA 4YHUCIOBBIX HEPABEHCTB [JIsi CPABHEHUS, OLICHKH,
3.4 pelaTh JIMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMBI, JaBATh
' rpadUyYecKyr0 WILTIOCTPAIIMI0 MHOXKECTBA PELICHUN HEPaBEHCTBA, CUCTEMBbI
HEpaBEHCTB
4 OyHKIIUU
[Tonumarh U HCIONB30BaTh (PYHKIMOHAIBHBIE MOHSATUS U S3bIK (TEPMUHBI,
4.1 CHMBOJIMYECKHE O0003HAUEHUs), OINpPENeNATh 3HAa4eHHWe (YHKIUU TI0
3HAYEHUIO apTyMEHTa, ONPEAEIATh CBOMCcTBA (QyHKIKHU 1O € TpaduKy
Ctpouts rpaduku 31eMEeHTapHbIX PYHKINN BUIA:
4.2 y=k/x
, Y =X?,y = X3, y = [X|, onuChIBaTh CBOMCTBA YMCIOBON QPYHKIUH 110 €€ TpaduKy
9 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIEC Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUA
pe3yJbTara
1 Yucna u BIYUCTICHUS
11 CpaBHUMBATH U yNOPSAAOUYMUBATH PAIMOHATIBHBIE U UPPAIIMOHATIBHBIC YHCIIA
Beimonusate apudmernyeckue IEHCTBUS C pallMOHAIbHBIMU YHCIIAMH,
1.2 coueras YCTHbIE M NHUCbMEHHbIE NPUEMBI, BBIIOIHATh BBIYMCICHUS C
HppalMOHATILHBIMU YUCIIAMU
13 HaxomuTe 3HaueHus CTeNeHeHd C LEeNbIMU I0Ka3aTels MU M KOpHEH,
' BBIYUCIISITH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN
14 OKpyriaTh JEHCTBUTENBHBIE YHWCIA, BBINOIHATh NPUKUAKY pe3yJbTara

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKECHUN



2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

3.3

3.4

YpaBHEHUS U HEPABEHCTBA

Pemartnr nuHelHbIe U KBAaApPAaTHLIC YPAaBHCHUA, YPABHCHUA, CBOAAIIHUCCA K

HUM, IPOCTEUIINE APOOHO-PAIMOHAIBHbIE YPaBHEHUS

Pemarp cucteMbl IBYX JIMHEWHBIX YpaBHEHUN C ABYMs MEPEMEHHBIMU U
CUCTEMBbI JBYX YpaBHEHHUW, B KOTOPBIX OJHO YypaBHEHHE HE SBIACTCA

JIMHEUHBIM

Pemate TeKCTOBBIE 3amayM  ajareOpamyvecKuM CIIOCOOOM C  TOMOIIBIO
COCTABJICHHSI ypaBHEHUSI WJIM CHUCTEMBbl JBYX YypaBHEHHM C JABYyMs

INEPpEMEHHBIMU

[IpoBOANTH MPOCTENIINE UCCIECOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B
TOM 4YHCJI€ C INPUMEHEHUEM Trpaduyeckux MpeicTaBiIeHUN (Harpumep,
YCTaHAaBJIMBaTh, UMEET JIN YPAaBHEHHE WIIM CUCTEMA YPAaBHEHUMN pELICHMS,

€CJIn UMECT, TO CKOJ'IBKO)

Pemare nuHelHble HepaBEHCTBA, KBaJpaTHble HEPaBEHCTBA, M300pakaTh
pellieHre HEepaBeHCTB Ha 4YMCIOBOM MpPsSMOI, 3amuChIBaTh pELICHUE C
IIOMOLIbIO0 CUMBOJIOB

Pemarp cuCTeMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIME KBaJpPaTHOE HEPABEHCTBO, M300pakaTb pPELICHHE CUCTEMBI
HEPAaBEHCTB Ha YHCIOBOM MpPSAMOM, 3amMChIBaTh PELUICHHE C IOMOIIBIO
CHUMBOJIOB

Hcnonb30BaTh HEpaBEHCTBA MIPH PEIICHUN Pa3IMYHBIX 3aja4

OyHKIUHU

Pacnio3naBath (yHKIMM HM3y4eHHBIX BMJOB. [loKa3bIBaTh CXeMaTHYECKH
pacroyio’keHNue Ha KOOPJMHATHOW IUIOCKOCTH TIpaduKoOB (YHKUMH BHJIA:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HAYCHUI
K03 (HULIHEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIMI

IToxa3bIBaTh CXEMaTUYECKH PACIIOJIOKEHHE HA KOOPAMHATHOM IIOCKOCTU
rpadukoB QyHKIMH BUIa Y = VX, Y = [X| ¥ ONMCHIBaTh CBOMCTBA (DYHKIIUN
Crpouth 1 n300pakaTh CXeMaTHUECKU TpapUKH KBaJApPaTUYHBIX (DYHKIIMH,
ONKCHIBATh CBOMCTBA KBaAPATUUHBIX (QYHKIUHI MO UX rpaduxam
Pacnio3HaBaTh KBajpaTW4yHyl0 (QYHKUIUIO 10 Qopmyle, MPUBOIUTH

OpUMEpPbl  KBAaApaTUYHBIX (DYHKIMH W3 peaqpHOW JKU3HHU, (U3HKH,



4

4.1

4.2

4.3

4.4

reOMETPUU
Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu

PacrioznaBath apu(pMETHUECKYl0O W T'E€OMETPUYECKYI0 MPOTPECCHH TMpHU
pa3HbIX criocobax 3aJaHus

BbINONHATE BBIUKCICHHUS C MCHOJNb30BaHMEM (opMmyn N-ro  wieHa
apuQMEeTHUYeCKOil U TeOMETPUYECKOW MPOTPECcCHil, CYMMBbI MEpBBIX N
YJIEHOB

N300paxaTh wieHbl NOCIEA0BATEIBHOCTH TOYKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH

Pemarp 3amaun, CBSI3aHHBIE C YMCIOBBIMU IOCIIEIOBATENLHOCTSIMH, B TOM
qucie 3a7aud U3 PealbHON JKU3HU (C HCIIOJNIb30BAHMEM KallbKYIATOPA,

M (POBBIX TEXHOIOTHI)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa

1.1

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

2.4

2.5

2.6

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Yucia ¥ BEIUMCIIEHUS

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHOW (hopMbl 3amucu
npobeit k apyroil. IloHsTue panMOHAIBHOTO YMCia, 3alKiCh, CpPaBHEHUE,

YHOPpAAOUYHNBAHUC pallMOHAJIBHBIX YHUCCII

Apudmernueckue necTBUS ¢ pallMOHANIBHBIME YKciIaMu. Pemenue 3anaq u3

peasibHOM MPaKTUKK HA YacTH, Ha IPOOH

CreneHb ¢ HaTypaJIbHbIM IIOKA34aTCJIEM: OIIPCACIICHUC, npeo6pa30BaHHe

BBIPAKEHUI HA OCHOBE ONPEENICHUs, 3aIIUCh OOJIBIIUX YUCEI

[IporeHTHI, 3amUCh MPOIEHTOB B BHJE ApOOHM W APOOM B BHJIE IPOIICHTOB.

Tpu OCHOBHBIE 3a1a4M HA IIPOLEHTHI, PELICHUE 3374 U3 PEAIbHON IIPAKTUKHU

HpI/IMeHeHI/Ie ITPU3HAKOB JACIINMOCTHU, Pa3JI0KCHUC Ha MHOXUTCIIN

HaTypaJIbHBIX YHCECJI

PeanbHbIe 3aBUCUMOCTH, B TOM quCJie npamas n 06paTHa;1

MPOTIOPIIMOHAITLHOCTH
Anrebpanyeckue BbIpaKeHUs

[IepemeHHBIE, YHCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEPEMEHHOU. JlomycTuMBbIe

3HAYCHUSA IICPEMCHHBIX

[IpencraBieHne 3aBUCUMOCTH MEXJy BeIMUYMHAMU B BHIE (DOPMYJIBL

Beruucnenus no gpopmynam

Hp606pa3OBaHI/IC 6YKBCHHBIX BLIpa)KeHHfI, TOXACCTBCHHO PpaBHBIC

BBIPAKECHHUS
CBoliCTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM

O)IHOquHBI 1 MHOTro4JeHbl. CTEIIeHh MHOTOYJICHA. CJ'IO)K@HI/IG, BbIYUTAHUC,

YMHOXCHUEC MHOTOYJICHOB

(DOpMy.TIBI COKpaIJ_IéHHOl"O YMHOXCHUSA: KBaAPAaT CYMMBbI U KBaJApaT pa3HOCTHU.

dopmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTO4JIEHOB HA MHOKHUTEIN

YpaBHeHUs



3.1

3.2

3.3

3.4

3.5

4.2

4.3

4.4

4.5
4.6

4.7

8 KUIACC

Kon
1

1.1

1.2

1.3

VYpaBHeHHe, KOpEHb YypaBHEHUS, IpaBHJia MpeoOpa3oBaHUsA YpaBHEHUS,

PAaBHOCUIIBHOCTb YPaBHEHUM

JIuHeiiHOE ypaBHEHHE C OJHOM MEPEMEHHOW, YHCIIO KOPHEN JIMHEHMHOTO

ypaBHEHUS, PELICHUE JIMHEHHBIX YpaBHEHH

CocraBnenne ypaBHCHHfI 10 YCJIOBHUIO 3aJlavH. Pemenne TeKCTOBBIX 3aJa4d C

IIOMOILIBIO YPAaBHEHUHN
JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 Irpaduk

Cucrema IByX JMHEMHBIX ypaBHEHUH C JByMsl IepeMEHHbIMU. PeuieHue
CHCTEM ypaBHEHUH CHOCOOOM IOACTaHOBKU. IIpuMepbl perieHus: TeKCTOBBIX

3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUMU
Koopaunats! u rpaduku. @yHkuun
Koopaunara Touku Ha npsAMON

Yucnosbie IMPOMCIKYTKH. Paccrosnue MCKAY ABYMsI TOUYKaMU KOOpI[HH&THOﬁ

IpsAMON

[IpsmoyronpHas cucrtema koopauHar, ocu OX n Oy. AGcmmcca U opauHara

TOYKH Ha KOOpﬂHHaTHOﬁ IIIIOCKOCTHU

[Tpumepsl TpadukoB, 3aaaHHbIX GopMmynamMu. UteHue rpadukoB peanbHBIX

3aBUCUMOCTEN

Ionsarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA

JIuneitnas pynxuus, e€ rpapuk. I'padux GyHknmm y = [x|

I'papuueckoe pemieHue JIMHEHHBIX YpPaBHEHUH U CHUCTEM JIMHEHHBIX

YpaBHEHUU

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
Uucna u BBIYUCIEHUS

KBanparubiii kopeHb u3 uucna. [loHstue 00 uppanroHaIbHOM YHUCIE.
JecsaTruunble MPUOTUKEHUS UPPALMOHATBHBIX YHCET

CpoiicTBa apu(METHUECKUX KBaJApPAaTHBIX KOpPHEH M WX MPUMEHEHHE K
peoOpa30BaHMUIO YMCIOBBIX BBIPAKEHUN U BBIUMCICHUSAM. JleHCTBUTEIBHBIC

qucia

Crenens ¢ 1enbIM I0Ka3zareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia



2
2.1
2.2
2.3
2.4

3.1

3.2
3.3

3.4

3.5
3.6
3.7
3.8
3.9
3.10

4.1

4.2
4.3

4.4

4.5
4.6
4.7

9 KIIACC

Anrebpanyeckue BbIpaXKEHUS

KBanparnblit TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIU
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO alre0panveckoi 1poou
Crnosxenue, BBIMUTaHHE, YMHOXKEHUE, JIeJICHUE alre0Opandeckux apooei
PanmonaneHbie BEIpaKEHUS U UX MpeoOpazoBaHUE

YpaBHEHHUs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyIia KOpHEl KBapaTHOTO ypaBHeHUs. Teopema

Buerta
Pemenue ypaBHeHUH, CBOASAIIMXCS K JIMHEHHBIM U KBaJAPAaTHBIM
[Tpocreiimue ApoOHO-pallMOHANIEHBIE YPABHEHUS

I'paduueckas uHTEpHpeTanys ypaBHEHHUH C ABYMS NEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHUH C JByMs IlepeMeHHbIMU. lIpumepsl pemeHus cucreM

HEJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU
Pemienne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM Crocooom
YucnoBble HEPABEHCTBA U X CBOMCTBA
HepaBeHncTBO ¢ 01HOM NTEpEMEHHON
PaBHOCMIIBHOCTE HEPABEHCTB
JInHeliHbIe HEPABEHCTBA C OJJTHON NEPEMEHHON
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
DyHKIMHU
[Tonsatue ¢yHkuun. OOIacCTb ONpEaeNeHUs] W MHOXKECTBO 3HAYCHMH
¢yskun. CrocoOs! 3aganust pyHKIUN
I'paduk pynkunu. YreHre cBONCTB PyHKIMH 110 €€ rpaduKy
[Ipumeps! rpadukoB GyHKIHM, OTpaXKaroIUX pealbHble IPOLECCH

OYHKIIMYA, OMUCHIBAIOIINE TPSMYI0O H OOpaTHYI MPOMOPIIMOHAIBHBIC

3aBUCUMOCTH, UX I'pauKu
OyHkIMu y =x?,y = X3
Oynkmuu Y = [x, y = |x]|

I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM



Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucia ¥ BEIUMCIIEHUS

PaL[I/IOHaJIBHBIe qnciia, HUppaluOHAIbHBIC YHCJId, KOHCUYHBIC U OCCKOHEYHBIE

Li JeCTUYHBIE JPOOU
MHOXecTBO AEHCTBUTEIbHBIX YHCEII, JEHCTBUTEIIbHBIE YUCIA KAK OECKOHEUHBIE
12 JecATUYHbIe poOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
' JIEMCTBUTEIIbHBIX YHMCENl U KOOPAUHATHOU NpsAMOoi. CpaBHEHHE AEHCTBUTENbHBIX
quCell
1.3 Apudmerndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCIAMH
W3mepenusi, npuliamkeHus, oneHku. Pazmepsl 00bEKTOB OKPYXKAIOIIETO MUpa,
14 JUTUTENIBHOCTh TIPOLECCOB B OKpykaromem Mmupe. [IpubmxkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubnmxkenus. Oxkpyrienue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IIEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHNH, CBOIAIIUXCS K KBaJAPAaTHBIM
24 buxBanpaTHoe ypaBHeHue. [Ipumeps! perieHns ypaBHEHUN TPETbe U YETBEPTOU
' CTENEHEN Pa3IoKEHUEM Ha MHOKUTEH
2.5 Pemenue npoOHO-pallMOHANbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU
29 Pemenne cucrem nByX ypaBHEHUMH, OJHO M3 KOTOPBIX JMHEHHOE, a Jpyroe —
' BTOPOM CTEIIEHU
2.10 ['paduueckas MHTEpPIIpETAIMs CUCTEMbI YPaBHEHHH ¢ IBYMsI IE€peMEHHBIMU
2.11 Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CrmocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHHBIX HEPABEHCTB ¢ OJHOM MEPEMEHHOU
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW ITEPEMEHHON
2.15 KBanparHbie HepaBeHCTBa
216 ['paduueckass MHTEpHpeTalyss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMS

MNEPEMECHHBIMU



3.1

3.2
3.3
3.4

4.1

4.2

4.3

4.4

4.5

OyHKIU
KBanparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabosa, KOOpIuMHATHI
BEPIIMHBI TapaboIIbl, 0OCb CAMMETPUN TTapadOIIbI
I'paduku Gynkumii y=Kkx, y=kx+b u ux cpoiicra
I'paduku Gynkumii y=k/X, y = x® 1 ux coiicrsa
I'paduxu GyHKIMIA , 1 UX CBOICTBA
YucnoBble IOCIIEI0BATEIBHOCTH

Onpez[eneHI/Ie U CIIOCOOBI 3aJaHnus 4YHCJIIOBBIX HOCHGHOBaTeHBHOCTeﬁ. 3aHaHI/IC

MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM hopmyInoit U ¢popmymoii N-To daeHa

Apudmernueckass nporpeccusi. Dopmynasl N-ro wieHa apHUPMETHIECKOI

Iporpeccuu, CyMMBI IICPBLIX N YJICHOB

['eomeTrpuueckass mnporpeccus. @Dopmyabl N-rO  4YjleHa T'€OMETPUUYECKOM

IIPOTrPECCUH, CYMMBI IIEPBBIX N WICHOB

N300paxeHue ujaeHOB apuU(PMETUYECKOM U T'€OMETpPUUYECKON mporpeccuit

TOYKaMHM Ha KOOpI[PIHB.THOﬁ IUIOCKOCTH. JINHEHHBIN 1 BKCHOHCHHI/IaHLHHﬁ POCT

C1no’xHbI€ POLIEHTHI



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

Kon

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM

nmpoBepsaEeMoro OCBOEHHSI OCHOBHOM 06p330B3Te.]'[I>HOI7I nporpamMmsbl OCHOBHOTI'O

TpeOOBaHNS

o0u1ero oopazopanus Ha ocHoBe PI'OC
VYMmenne OIICpHUPOBATH NMOHATUAMU: MHOXCCTBO, ITIOAMHOKCCTBO, OIICpallun
HaJ/I MHO’KECTBAMHU; YMCHHE OTIEPHPOBATH MOHATUSAMHE: Tpad, CBI3HBIN Tpad,
ACPEBO, HUKII, IPUMCHATHL WX IIPU PCHICHUH 3ada4; YMCHUC HCIIO0Jb30BaTh
rpaduvecKkoe MPEJICTABICHUE MHOXECTB JUIS ONUCAHUSA PealibHBIX

IIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX PEAMETOB

YMeHune onepupoBarh IOHATUSAMM: OIIPEACICHHE, aKCHOMa, TEOpeMa,
JIOKa3aTeJIbCTBO; ~ YMEHHE  paclo3HaBaTb  MCTHHHBIE U JIOXKHBIC
BBICKA3bIBAaHUsA, MPHUBOAUTH INPHUMEPBl U  KOHTPIPUMEPBI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue onepupoBaTh MOHATHUSAMHU: HATypallbHOE YHUCIO, IPOCTOE U
COCTAaBHOE YHCIIO, JEIIMMOCTh HAaTypaJbHbIX YHCEJI, NPU3HAKHU JECIUMOCTH,
L[€JI0€ YMCII0, MOJYJb YKcia, OObIKHOBEHHAs! JIpo0b M JecsiTUYHasi ApoOb,
CTaHJAPTHBIA BUJl YMCIIA, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apudMeTUYECKU KBaJpAaTHBIA KOPEHb; YMEHHE BBIMOJIHATH ICHCTBUS C
YUCIIAMH, CPABHUBATh WU YIOPSAAOYMBATH 4YMCIA, NPEACTABIATH YUCIA Ha
KOOpPJIMHATHOW MPSAMOW, OKPYIJIATh YKCIIA; YMEHHUE [eJIaThb MPUKUIKY U

OLICHKY pE3yJibTaTa BBIYMCIICHUH

YMeHue omnepupoBaTh MOHATUAMHU: CTENEHb C LEJIbIM IO0Ka3aTeleM,
apudmeTnyecKuil KBaApaTHbIH KOPEHb, MHOTOUIEH, aiaredpanyeckas Ipoosb,
TO/IECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOH CTENEHH OOJbIle eTMHHIIbI;
YMEHHE BBIMOJHATH pPAcu€Thl Mo (opmynaMm, npeoOpa3oBaHUs LENbIX,
JIpoOHO-pallMOHATBHBIX BBIPAKEHUN U BBIPAXKEHUN C KOPHIMHU, Pa3sIoKeHUE
MHOTO4YJIeHa Ha MHOXHTENIU, B TOM 4YHCIE C HUCIOJb30BaHHUEM (QOpMYyI

PAa3HOCTH KBAAPATOB U KBaJApaTa CYMMBI U PAa3HOCTH

YMeHue onepupoBaTh MOHSATHUSMH: YHCIOBOE PaBEHCTBO, ypaBHEHHE C
OJIHOW INepeMEHHOMH, YHCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C NEPEMEHHOIA;
yMEHHE pemarb JIMHeWHblE W  KBaJpaTHbIE YpaBHEHHUs, JPOOHO-

palMoOHaIbHBIE YPaBHEHUS C OJHON MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
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ypaBHEHUH, TUHEHHbIE HEPABEHCTBA U UX CHUCTEMbI, KBaJpaTHbIe U APOOHO-
palMoHalIbHbIE HEPABEHCTBA C OJIHOM IEPEMEHHOM, B TOM YHCIIE IpHU
pelIeHry 3a1ad M3 JPYrux HpeIMeTOB M MPAaKTUYECKUX 3a7ad; YMEHHE
WCIIO0b30BaTh KOOPJAMHATHYIO MPSIMYI0O U KOOPJIMHATHYIO IUIOCKOCTH JUIst

M300paKeHUs pelIeHnid ypaBHEHUH, HEPABEHCTB U CHCTEM

VYMeHue omepupoBaTh HOHATHAMH: (yHKOMSA, rpaduK QYHKIUHA, HYIH
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs,
yObIBaHMs, HauOoJbIlee M HAaWMEHbIIEe 3HA4YCHUS (QYHKIUH; YMEHHE
ONncprupoBaTh IHOHATUAMMU . npsamas IMpONnoOpuHruOHAaJIbHOCTD, JIMHEHHAs
GyHKIMSA, KBagpaTHyHas (QYHKIHS, oOpaTHas HpPONOPIHOHAIBHOCTD,
napabosa, runepOoia; yMeHue CTPOUTh IpaduKu (QYHKIUI, UCTIOIB30BATh
rpaguku JUIs ONpeneNeHHss CBOMCTB IPOIECCOB M 3aBHCUMOCTEH, IS
peLIeHHs 3a/1a4 U3 IPYTUX YYeOHBIX MPEIMETOB U PEaTbHOM JKU3HU; YMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCKAY BCIIMYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: NOCIEA0BATEIbHOCTh, apudMeTHuecKas
U TeoMeTpuYecKkass IpOrpeccuy; YMEHHME UCIOJIb30BaTh  CBOWCTBA
nocjenoBaTeNnbHOCTEH, (OPMYJIbl CyMMbl M OOIIEr0 4WieHa MPH pPELICHUU
3aJa4, B TOM 4YHCIIE€ 3aJa4 W3 JPYrMX y4yeOHbIX NPEAMETOB U peaibHON

JKHN3HHU

YMeHue pemaTh 3aJa4ui pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLEHTHI, 10JIU U
4yacTH, JBI)KEHHE, padoTy, LIEeHy TOBapOB M CTOMMOCThH MOKYIOK M YCIYT,
HaJIOTH, 3aJayd M3 O00JacTU YIpaBJIEHUS JIMYHBIMM U CEeMEMHBIMU
(MHaHCaMM); YMEHHE COCTaBJISTh BBIPAKEHUS, YpaBHEHUS, HEPaBEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3a/layd, HCCIEAOBATHh IIOJIy4YEHHOE pEILIEHUE WU

OLICHUBATh HpaBIIOHOI[O6HOCTI: MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKa, OTPE30K, HpsAMas, Jyd,
JIOMaHas, yroJ, MHOTOYTOJIbHUK, TpPEYrojlbHUK, PpPaBHOOEIPEHHBI U
PaBHOCTOPOHHUI TPEYroJIbHUKH, MPSMOYTOJIbHBINA TPEYTOJIbHUK, MEINaHa,
OucceKkTpuca 1 BbICOTAa TPEYTOJIbHUKA, YETHIPEXYTOJIBbHUK, MTapaJuIesIorpaMm,
poMO, TNPSAMOYTOJBHUK, KBaJapar, Tpamenus; OKPYKHOCTb, KpYT,
KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (QUIypaMHu; YMEHUE
pelmare 3a7add, B TOM 4YHCIE W3 MOBCEIHEBHOM JKM3HU, HA HAXO0XKIECHUE
F€OMETPUUECKUX BEIMYMH C NPUMEHEHHUEM H3Y4YeHHBIX CBOMCTB QUIyp U

¢bakToB

YMeHue omnepupoBaTh HOHATHUSMH: PpaBEHCTBO  (QUIyp, PpaBEHCTBO
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12

13

14

15

TPEYrOJbHUKOB; MapaJUIeIbHOCTh M MEPHEHIUKYISAPHOCTh TPSMBIX, YTOJ
MEXy MPSMBIMH, TIEPIICHINKYIISIP, HAKIIOHHAS, TPOEKLus, ofgodue uryp,
NOJ00HBIE TPEYroJIbHUKH, CHMMETPHUS OTHOCHUTEIBHO TOYKH M HPSMON;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CUMMETPUI0 M Togodue ¢uryp,

napajiCJIbHOCTE U NCPICHAUKYIAPHOCTD IIPSAMBIX B OKPYXAOMIEM MUPE

YMeHue onepupoBaTh MOHSITUSAMHM: JIJIMHA, PACCTOSHUE, Yroil (BeJIMYUHA
yria, CAHYC ¥ KOCUHYC YIJla TPEyroJibHHKa), MJIOIa/b; YMEHUE OLIEHUBATh
pa3Mepsl IPEeIMETOB U 0OBEKTOB B OKPY’KAIOILIEM MUPE; YMEHHE IPUMEHSTh
(hopMyIIBI IEpUMETpPA U TUIOIIAIH MHOTOYTOJIBHUKOB, JITMHBI OKPYKHOCTH U
oAU Kpyra, o0beMa MpSAMOYrOoJBHOTO Mapajulefienumnena; yMeHue
MIPUMEHSTh MPU3HAKK PABEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, TeopeMy Iludaropa, TpuroHomMeTpuueckre COOTHOIICHUS

JUISL BBIYMCIICHUS JUTUH, PACCTOSIHUM, IO

YMmenne  u3zo0pakaTh  Mmiockue GUIYpel ©W WX  KOMOWHAIHH,
IPOCTPAHCTBEHHbIE  (GUIYphl OT PYKH, C TOMOLIbIO  UYEpTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIM CUMBOJBHOMY

OIIMCaHUIO

YMeHue onepupoBaTh MOHATUSAMU: MPSMOYrojbHAas CUCTEMa KOOPJAMHAT;
KOOpJIMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEJIEHUE BEKTOpa Ha
YHCJI0, CKAJIIPHOE IIPOU3BENECHHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBl U KOOPJAMHATHI JUIsl MPEACTABICHUS JaHHBIX U PELIEHUs 3a]ad, B

TOM YHUCJIC U3 APYIUx y‘Ie6HBIX npeaMETOB U peaanoﬁ KU3HU

YMeHue onepupoBaTh NOHITUSIMU: CTOJIOMKOBBIE U KPYTOBbIE TUAarpaMMBl,
TaOIUIIBI, cpesiHee apupMeTHIecKoe, Meana, Hanbobllee U HauMEHbLIIee
3HA4eHUs,  pa3Max  4YMCIOBOrO  HaboOpa;  yMEHHE  M3BJIEKaTh,
MHTEPIPETHUPOBATh U MPeoOpa3oBbIBATh MHPOPMALINIO, IPECTABICHHYIO B
Tab/MIax M Ha JAMarpaMMax, OTPa’Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
pEaIbHBIX IPOLECCOB U SBJICHMUN; yYMEHHE pACIIO3HABaTh HW3MEHYMBBIE

BEJIMYMHBI B OKPYKAIOLIEM MUPE

YMeHue omnepupoBaTh TOHATHUAMU: CIy4dailHBIA ONBIT  (CIydalHBIH
HKCHEPUMEHT),  JJIEMEHTapHOe  COObITHE  (DJIEMEHTApHBIH  HMCXON)
CIIy4aiflHOTO OIIbITa, CIydyalfHOEe COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaXOJWUTh  BEPOSTHOCTU  CIy4yallHBIX ~ COOBITUH B OMNBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITHSIMHU; YMEHHE pelaTh 3a1auu

MCTOAOM OPraHU30BaAHHOI'O Hepe60pa U C HCIOJIb30BAHHUCM IIpaBHJIa
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YMHOXEHHS; YMEHHE OLIEHUBAaTh BEPOSATHOCTU pEaJbHBIX COOBITUH H
SIBJICHUH, MMOHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITUI B OKpY)KAIOIIEM MHUPE U B KHU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHUCENI U €ro

POJIBIO B MACCOBLIX SABJICHUAX

YMeHue BoIOUpaTh MOAXOANINN W3YyYEHHBIM METOM IS pelieHus 3a7adu,
MPUBOAUTH MPUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MpUPOJE U
JKW3HHM, Pacro3HaBaTh IPOSBIICHHE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE,
ONUCHIBaTh OTJICIbHBIE BBIJAIOIIMECS PE3YJbTAaThl, MOJYYCHHBIE B XOJI€
pa3BUTHSA MAaTEeMAaTHKU KaK HAYKH, IPUBOJUTH MPUMEPbl MaTeMaTHYECKHX

OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUH



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Uucna v BBIYUCICHUS

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

1o OObIKHOBEHHBIE M JECATUYHBIE  JpOoOM,  MPOLEHThl,  OECKOHEUHbIE
' MEPHOINIECKHE IPOoOH

1.3 Panmonaneueie yncna. ApudmMerndeckue onepamnuy ¢ paluoHaIbHBIMA YUCIIAMU
14 JeiicTButenpHble uyncia. ApudMETHUUECKHE OIepanud ¢ JIeHCTBUTEIbHBIMU
- YUCIaMHU

L5 [TpubnmxEHHbIE BBIYHMCICHUS, IpPaBHJA OKPYIJICHUS, NPUKUIKA U OIEHKA
' pe3yibTaTa BBIYUCICHUN

2 AnrebpanuecKue BhIpaKECHUS

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ wnenbiM mnokaszateneMm. CTeneHb € palUMOHAIbHBIM IOKA3aTENEM.
' CaolicTBa CTENEHN

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpPEHb HaTypallbHOU CTEIICHHU. Hencreus c
. apu(pMeTHYEeCKUMHU KOPHAMHU HAaTypaJIbHOM CTETIEHU

3 VYpaBHEHUSI U HEPABEHCTBA

31 Ilensie u apoOHO-panoHanIbHbIE ypaBHEHUsA. CHCTEMBI M COBOKYITHOCTH
- yYpaBHEHUN

39 [lensie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
- HEPABEHCTB

3.3 Pemnrennie TeKCTOBBIX 3a1a4

4 YucnoBbsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN

42 Apudmernueckas u reoMerpuueckas mnporpeccuu. @Dopmyna  CIOXKHBIX

MIPOIICHTOB



5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

OyHKIUU

OyHKIMS, CHocoObl 3anaHus  (QYHKIIHH.
OTIpeNieNIeHUs] 1 MHOKeCTBO 3HaueHuil ¢ynkimu. Hynmu @ynkmun. [pomexyTku
3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. MakcuMymsl U

MUHUMYMBbl (QyHkuuu. HaunOonbliee u HauMmeHblllee 3HaueHHE (QYHKIMH Ha

IIPOMEIKYTKE

KoopaunaTs! Ha IPSAMOM U IIIOCKOCTH
KoopaunarHas npsmast

JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
I'eomeTpus

['eomerpuueckue GUTYpHI 1 UX CBOICTBA
TpeyronpHuk

MHOroyrojbHuKu

OKpy>KHOCTb U KpYyT

M3MmepeHne reoMeTpu4eCcKiX BEJIMYNH
BekTopsl Ha mI0CKOCTH
BeposiTHOCTB 1 cTaTuCcTHKa
OnucarenpHas CTaTUCTHKA
BeposTHOCTh

KomOunaropuka

MHuoxkecTBa

['padsr
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