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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK U TyMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
IPOAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butne y o0ydarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYTHOTO MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOecrieuyuBaeT pa3BUTHE YMEHHUS HaOII0aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEeOyeT KPUTHUUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yTBepxkacHUsA. OCBOeHUE Kypca alredpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYYaOIMUXCSA: OHU HCIOJB3YIOT JCIyKTUBHBIC W
WHYKTUBHBIE PAcCyXJeHusl, 0000IIeHEe U KOHKPETU3aIlNIo, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3aliei JesTeIbHOCTHOTO IPUHIINIA 00yYeHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa u BBIUKUCIEHUS», K ANTeOpanyecKue BhIPAKCHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX colaepikaTeabHO-METOIUIECKUX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET M3YUEHUS Kypca, B3aUMOACHCTBYS C
JPYrUMU €ro JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTHYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 3TUM B TMporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  yHHUBEPCAJIBHOIO MareMaTthudeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Aurebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne muHMA «YuWcTa ¥ BBIYHCICHUS» CIYXXUT OCHOBOW st
JTATbHEHIIET0 M3yYeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS MOJIH30BATHCA AITOPUTMAMHU, a
TaK)Ke MPHUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPIIEHUE OCBOCHHSI YHUCIOBOU
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa3oBaHHIO.

Copnepkanue JByX anreOpanyeckux JUHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro arnmapara, HeOOXOAUMOTro Ui PEeIIeHUs 3aJad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUs y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MATEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMAaTHYECKHUX MOJIEIEH, OIUCAaHMUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOydeHus aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTHUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeNyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cCUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprxkanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEMILEH MaTeMaTUYECKON MOJENH
JUISL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u oduectBe. M3ydyeHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMUpOBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYPHI.

CornacHo yueOHOMYy IlaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpXKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUN.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
Kkiacce — 99 gaca (3 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JIE€CATUYHBIC, TIEPEXO] OT OAHOU (hOpMBI 3amucu
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4MCIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALlMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJIBHBIMU YKCIIaMU. Pelenne 3amad u3 peaqbHOM NPAKTUKW HAa 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJIeM: OIpEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEICHUS], 3aIUCh 00bIIMX yuce. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJbHOM MTPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

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

AuredpanvyecKue BbIPpaKEHUA

IlepeMeHHBIE, YUCIOBOE 3HAYECHHUE BBIPAKECHUS C IIEPEMEHHOMU. JlomycTuMbIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
¢dopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMS, MpaBWIa MPeoOpa3oBaHUsl CyMM U
MIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbix.

CBoONiCTBa CTENEHH C HATYPAJIBHBIM MOKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl ypaBHEHMUS,
PAaBHOCHWJIBHOCTh YPAaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YPABHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHUE YpPaBHEHUH IO
YCJIOBHIO 33J1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBbIO YPaBHEHUM.

JluneiitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEMHBIX YPaBHEHUW C JBYMs II€peMEHHbIMHU. PemieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. [Ipumepbl pelieHusi TEKCTOBBIX 3a/ady C IMOMOIIbIO
CUCTEM YPaBHECHUM.

DyHKUUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOUYKH Ha KOOPJIMHATHOM II0CcKOCTH. [Ipumepsl rpadukoB, 3a1aHHbBIX opMyIamMH.
Urenune rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. I['paduk
¢bynxun. CpoiictBa Qynkimii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. I'paduueckoe pelneHne ITHHEHHBIX YPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKaszaTeneM U e€ cBorcTBa. CTanaapTHas 3aMuCh YUCIIA.

AuredpanvyecKue BbIPpaKeHUA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BbIYUTAHHUE, YMHOXEHUE, [ICJICHUE alreOpanveckux ApoOeH.
PanonasibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAIIMXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPaBHEHHUS.

['padrueckas uaTEpHpeTalivsd YpaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsI NE€pEeMEHHbIMU. [IpuMepsl pelieHuss cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHUs W MHOXECTBO 3HAYCHHM
bynkuuu. CnocoOsbl 3a1anus QyHKIUH.

I'padpux ¢ynkuun. Yrenune coiicTB ¢yHkuuu no e€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



DYHKIMK, OIMKCHIBAIONIME MPIMYI0 H OOpaTHYIO MPOMOPHHOHATbHBIE
3aBucuMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
MEXKYy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMHU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIEM MHUpE.

[TpubnnkEéHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyTrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHNEM Ha MHOKHUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
aNredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHHM C IBYyMS IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBaapatnunas ¢ynkums, €€ rpadux u cBoictBa. I[lapabona, KoopauHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'paduxu dysxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[loHATHE YHCIIOBOM MOCHENOBATENBHOCTH. 3aJaHUE IIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH hopMyIioi U HOPMyYJIIOi n-TO YICHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMysbl n-TO UICHA
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAJIBHBIN POCT.
CI1oHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOUNUIOMY M HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, IMpPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaMpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccHuOHaTbHOM
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYecKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTeMaTHMYECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, 3TANoB €€ pa3BUTUA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBHINA3ALMUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBHIO TMPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B HMHTEpPEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TaKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUM MJI OKpPYXKaIIIeHl cpenbl, OCO3HAHUEM
I00ATBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTEH WX PEIICHNUS;

8) ajanTanusa K U3MEHSIOIIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WJIEH, TIOHSTHUS, TUTIOTE3bl 00 00BEKTAX U SIBICHUSIX, B TOM UHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS

ba3oBble jornueckue geicTBUs:

e BBIABISITh U XapaKTEPHU30BaATh CYIIESCTBEHHBIE MPU3HAKA MAaTEMaTHICCKHUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
OTpEJICNICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpUIIATEIbHBIC, €AMHUYHBIC, YacTHbIE U oOIIue,
YCIJIOBHBIE;



BBISIBIISAITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPECUNH;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaThb apryMEHTALMI0, I[PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOHM 3amauu (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA € YYETOM
CaMOCTOSITEJIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA:

UCIIONIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpolIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

IPOBOAUTH [0 CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlecca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH
uH(MOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TpeACTaBICHUS HHPOPMAUA € WLIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TI0 KPUTEPHUSM, MPEITIOKEHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe N1elCTBHA:



BOCIIPUHUMATh H  (OPMYIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY 00CYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOU Gopme popMyIupOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OPEICTaBISITh  pEe3yJNbTaTbl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyIIEeCTBA  KOMaHOHOM U
UHAMBUIYaIbHON pabOThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKUX
3a/1ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3yNbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKHX
JIIOACH;

y4acTBOBaTh B TpPyNIoBbIX (opmax paboTsl (00cyxkneHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTH€), BBIIOJHATH CBOKO YAacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH]Ibl,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PEILICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBAaTh M KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJsibTaTa pelICHUsI MAaTEMATUYECKOMN 3a/1a4H;

MNPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU IMOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WIH HEJOCTIKECHUS T1EIIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kkjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAXKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[TepexonuTh OT OnHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJISITh YuCHa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAUCHUI
YUCJIOBBIX BBIPAKCHUU. BBIMOIHATE ACHUCTBHUS CO CTENEHSIMH C HATYpajJbHBIMU
IIOKAa3aTeJISIMHU.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIO)KEHHWE HAa  MHOXKUTEIH
HATypaJbHbIX YUCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl pPEIIEHUs 3a4a4 ¢ YYETOM OTPAaHMYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh airedpanyecKyr0 TEPMHUHOJIOTMIO M CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAXKEHHM NpPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCyllecTBIIATh Pa3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJaraéMsiXx,
npUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensaThs nmpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEIICHUS] Pa3IUYHBIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEPaBeHCTBA

Pemwlats yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOJHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATs, sABisIeTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumensiTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JHMHEWHOIO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs NEPEMEHHBIMU, B TOM
qucie rpaduuecKy.

CocTaBnATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJy4YEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIMCHIBATh YACIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh Trpaduku TMHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, LI€HA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM padOTHI.

Haxonute 3HaueHne (PyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MPEACTaBICHHUS W aHalW3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB pEaIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE NPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIYUCIEHUH, U300paxaTh NEeHCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[TpumensTh mOHATHE apU(METHUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPH HEOOXOIMMOCTH KaJbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KALUIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C 1EeJbIM TOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPEOoOpPa30BaHMs PANMOHATLHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa3oBaHus BEIPAXKEHUM JIs pEUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC ypaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpoCTeMIIe UCCIEAOBAaHUSI YPAaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHn (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3a7auul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBIICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MOTYYCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUNA HEPABEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNATh CBOMCTBA (PYHKIMU 10 €€ rpaduKy.

Crtpoutsb rpaduku dIeMeHTapHBIX (YHKIIUA BUIA:

y=k/x, y =x% y =x%y = [x|, y = VX, OnHCHIBaTb CBOICTBA YHCIIOBOIL
dbyHkIuu 110 €€ rpadukKy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIIE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIILHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C palMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHs CTENEHEW C LeNbIMU I[OKAa3aTels MU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJApaTHBIE YPAaBHEHUWs, YPAaBHEHMS, CBOISIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aaydl aiareOpamvyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUuH (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPEUICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300pa)xaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMMCHIBATh PENICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIojIo)eHNe Ha KOOPJAMHATHOW TJIOCKOCTH rpadukoB QpyHKIMNA BUOa: y = kX, y
=kx+b,y=k/x,y=ax2+bx+c,y=x3,y=\/x,y=|x|,B3aBI/ICI/IMOCTI/10T
3HauYeHUN KOA(DPHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKITHI.

Crpouth U HM300paXaTh CXEMaTUUYECKH TpapUKHA KBAIPATUUHBIX (DYHKIIHMA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHy0 (QYHKIHUIO 110 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONHATE  BBIUMCICHHS C UCHOJB30BaHUEM (OpPMYyJT N-ro 4jieHa
apru(pMETHYECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkath ujieHbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAMHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 peaqbHON KU3HH (C UCIIOIB30BAaHUEM KaJbKYJISTOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne o/ P Konrpoabnbie IIpakTHueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
| Yucia u BeIYKCIICHUS. PalinoHaibHbIE 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHNS U HEPABCHCTBA 20 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
. D 24 1
4 Koopaunarst u rpagukn. Cyriunn https:/m.eds00.ru/7f415b90
bu6mmoreka [JOK
I1 1
> OBTOPCHHE H 0000IeHHE 6 https:/m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
b K
1 Yucna u Beluncienus. KBajaparubie KOpHU 15 nommorexa O
https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIpaKCHUS. 15 | bubnnoreka [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps:/m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHKIHH. LICHOBHBIC HOMATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
yHKI@H. THCIOBRIC QyHKIMA https://m.edsoo.ru/7f417af8
10 [ToBTOpenHue u 06o0IIEeHNEe 6 2 bubmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieiioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
| Yucna v BeruuciieHus. JleiicTBUTEIbHBIS 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
. 1
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTsa 16 hitps://m.cdsoo.ru/7f419d08
bu6mmoteka IIOK
o 16 1
. YHICHH https://m.edsoo.ru/7£419d08
bu6nunorexa LIOK
1 1
6 YucnoBble OCIEN0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 15 | bubnmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos
Nen/m Tema ypoka Kontpoasnubie IIpakTunyeckue UICKTPOHHEIE Wi PPOBLIC
Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThbI padoThI
1 [ToHsiTHE panOHAIBLHOTO YKCIIA 1
) Apudmerndeckue 1eicTBHS ¢ |
palMOHAIbHBIMU YU CIIAMU
3 Apudmerndeckue I1eUCTBUS C 1
palMOHAIbHBIMU YHCIIAMU
4 Apudmerrdeckue I1HCTBUS C 1
paloOHaIbHBIMU YHACIAMU
5 Apudmernueckue IeHCTBUS C |
palMOHATILHBIMU YK CIIAMU
6 Apudmerndeckue 1eHCTBUS € 1
palMOHATIBLHBIMU YHCIIAMU
7 CpaBHeHue, ynopsijounBaHue 1
palOHaIbHBIX YUCEI
g CpaBHeHue, yOpsA0UYMBaHNE 1
paloHaIbHBIX YHCEI
9 CpaBHeHue, ynopsjounBaHue ]
paloOHaIbHBIX YUCEI
10 CreneHb ¢ HaTypaJbHBIM [T0KA3aTEIEM 1 bubmmorera LHOK
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1 bubmuoteka [JOK




https://m.edsoo.ru/7f42154¢e

bu6nmmoreka [IOK

13 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM hitps:/m.cdsoo.ru/7f4218be

14 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM

15 Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU

16 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PEATbHOU MPAKTUKU

17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKHU

18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIEHTHI U3 PEAIbHOU MPAKTUKHU

19 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha
MHOKHUTEIN HaTYPAIbHBIX YUCEIT

20 [Ipu3Haku AenuMocCTH, pa3ioKeHUs Ha
MHOKHUTEIN HaTyPAIbHBIX YUCEIT

71 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHUOHATBHOCTH

2 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPOTOPIIMOHATHPHOCTH

73 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIMOHATHPHOCTH

4 Peansubie 3aBucumoctu. [psmas u
oOpaTHasi MPOTMOPIHOHATBHOCTH

25 KonTponbhas pabota no teme
"PanmonanpHrle ynuciaa'

26 BykBeHHBIE BBIpaKEHUS bubmmorexa [IOK

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




27 DopmyJibl
28 DopMmyJibl
29 Ilepemennsie. JlomycTrmble 3HAaUCHUS
MIEPEMEHHBIX
[TpeobpazoBanre OYKBEHHBIX BbIPAKEHUM, BuGmiorexa LIOK
30 PacKphITHE CKOOOK ¥ MPUBEICHHE
https://m.edsoo.ru/7f41fafa
MOJIOOHBIX CIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX BBHIPAKECHUH,
31 pacKpbITHE CKOOOK U MPUBEJCHHE bubmorexa HOK
https://m.edsoo.ru/7f41£fd70
MOJIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,
32 pacKpbITHE CKOOOK U IIPUBEJICHUE
MOJTOOHBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 pacKpbITHE CKOOOK M MIPUBE/ICHHE
IMOAOOHBIX ClIara€MBbIX
34 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmnoreka [JOK
IoxKasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHHU C HATYpPaJIbHBIM bubmuoteka [JOK
[oKa3arejieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENIEHU C HATYpPaJIbHBIM bubnmoreka [JOK
rnoxasareJjieM https://m.edsoo.ru/7f4218be
bu6nuoreka [IOK
37 Mrorossetibi https://m.edsoo.ru/7f42276e
bu6nuoreka [IOK
38 Mpororerr https://m.edsoo.ru/7f422930
39 CroxeHue, BBIYUTaHUE, YMHOKEHUE Bbu6nuoteka LIOK

MHOI'OYJICHOB

https://m.edsoo.ru/7f422af2




CJ'IO}KCHI/IC, BbIYUTaHUC, YMHOXKCHHUEC

bu6nmmoreka [IOK

40 MHOTO4JICHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYUTaHUE, YMHOXKEHUE bu6nuoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6nmoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f423182
43 DopMyJibl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOKEHUS brbmmorexa LTOK
https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPAILIEHHOTO YMHOKEHUS brbmmorexa LTOK
https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIEHHOTO YMHOKEHUS brbmmorexa LTOK
https://m.edsoo.ru/7f4241d2
47 DopMyIIbl COKPALIEHHOTO YMHOKEHUS bubamorexa LOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxxeHne MHOrOUJI€EHOB HA MHOKUTENHN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3noxeHne MHOTOUJICHOB HA MHOKUTENH buomorexa [TOK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHnrne MHOTOUYJIEHOB Ha MHOKHUTEIHN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHnne MHOTOYIEHOB Ha MHOKHTEIHN
57 KonTpomnpHas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
53 YpaBHeHue, npaBuiia Ipeoodpa3oBaHus
ypaBHEHUS, PABHOCHJIBHOCTh YPABHEHHIT
54 JInHeHOE ypaBHEHHE C OJJTHOW NIEPEMEHHOM,




pelIeHne JTUHEHHBIX YPaBHEHUN

JInHeHOE ypaBHEHHE C OJTHOW NIEPEMEHHOM,

bu6nuoreka [IOK

55 pelIeHne JTUHEHHBIX YPaBHEHUN https://m.edsoo.ru/7f420482
56 JInHeHOE ypaBHEHHE C OJTHOW NIEPEMEHHOM,
peleHue JIMHEMHBIX YPaBHEHU I
57 Pemenue 3agayu ¢ moOMOIIbIO YpaBHEHHI bubmmorexa [TOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4d ¢ moOMOIIbIO YpaBHEHHI bubmmorexa [TOK
https://m.edsoo.ru/7f420806
59 Pemienue 3agayd ¢ mOMOIIbIO YpaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f4209a0
60 Pemienue 3aga4d ¢ nOMOIIbIO YpaBHEHUI bubmorexa LOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHoOe ypaBHEHUE C IBYMS bubmuoteka [JOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
& Jlunelinoe ypaBHEHHE C IBYMS bubnmnoreka [JOK
MePEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHENHBIX YPaBHEHHH € bubnmnorexka [HOK
JIByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEMHBIX YPaBHEHMH C
JIBYMsI TIEpEMEHHBIMU
65 Cucrema IByX JIMHEHHBIX YPaBHEHHI C
JIBYMsI TIEpEMEHHBIMU
66 Cucrema IByX JIMHEMHBIX YpPaBHEHHI C
JIBYyMsI [I€PEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubamorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUH bubmuorexa [JOK




https://m.edsoo.ru/7f42865a

bu6nmmoreka [IOK

0 Petuierie cueTen ypasHeHui https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemienue cucrem ypaBHEHHM
7 KontponbHas padora no teme "JIuneiinsie bubnmoreka [JOK
ypaBHEHUA" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha nmpsimoi bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnuoreka [JOK
74 HHCII0BRIC IPOMEXYTKH https://m.edsogru/7f4ldff2
75 UucnoBble TPOMEXYTKU
76 Paccrosinue Mexty 1ByMst TOUKaMu
KOOPJMHATHOU IIPSAMOM
77 Paccrosinie Mexny AByMs TOUKaMH
KOOPJIMHATHON IIPSAMOM
73 [TpsimoyronbHas cucTeMa KOOpAMHAT Ha bubmuoreka [JOK
IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyrosibHast cUCTEMa KOOPAUHAT Ha bubnmnorexka HOK
IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyIamMu ngg;ifg;gﬁ/sﬂlegag
bubnmnorexka HOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyIaMu https://m.edsogru/7f4led80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 Urenue rpaduKoB peaibHbIX 3aBUCUMOCTEN bubmorexa HOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB peaibHbIX 3aBUCUMOCTEN




bu6nmoreka [IOK

8 Homsrre gy https://m.edsoo.ru/741ef06
86 I'padux pynkuun
87 Croiictsa pyHiii ngﬁgﬁigﬁﬁmnms
. . bubanoreka HOK
88 CBoficTsa (ymKumii https://m.edsof)l.ru/7f41f 1fe
89 Musiefirias Gy E:::?/Ijg:;;grouimnsz
20 Musiefirias Gy ngﬁgjﬁggﬁmmmz
G bubnmnorexka HOK
91 [Toctpoenue rpaduka TMHEHHON QyHKIIH https://m.edSO(]fru/7f426d1e
92 [Toctpoenue rpaduxa nuHeHONW QyHKINN
93 I'padux pyHkum y =[x|
94 I'padux pynkmn y =[x|
KonrponbHas pabora no reme
95 "Koopaunars! u rpadguku. Oynkuun" / bubmmorexa LOK
Bcepoccuiickas nmpoBepouHas pabota hutps://m.edsoo.ru/7E1150a
96 Hrorosast koHTpOJBbHASA paboTa / bubnmnorexka HOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB
Kypca 7 kiacca, 000011eHre 3HaHUIA
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB bubmuoreka [JOK
Kypca 7 kinacca, 00001ieHre 3HaHuH https://m.edsoo.ru/7f429£32
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOLOB bubnuoreka [JOK
Kypca 7 kiacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB




Kypca 7 kiacca, 000011eHrue 3HaHUI

101 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B | bubmmoreka [IOK
Kypca 7 kiacca, 000011eHIue 3HaHUIA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB | bubnmoreka [JOK
Kypca 7 xinacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a900
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KonuyecTBo yacos
Ne i/ Tema ypoka Kontpoabnubie IIpakTunyeckue UICKTPOHHEIE Wi PPOBLIC
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI padoThI
1 KBanpaTHbiii KOpeHb U3 UKcia 1 bubmorexa HOK
https://m.edsoo.ru/7f42d452
bubnmnoreka HOK
2 [TonsTre 06 UppaMOHAIEHOM YHCIIE 1 https://m.edsogru/7f42eaaa
3 Jlecatuunble npuOInKeHUs |
UPPALMOHATILHBIX YHCET
4 Jlecatuunble npuOInKEeHUs |
UppalMOHATIBHBIX YHCET
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
7 CpaBHEHHE NEUCTBUTEIBHBIX YHCEI 1
8 Apudmerndeckuil KBapaTHbIH KOPEHb 1
9 VYpaBHeHue BUa X = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX | bubmuoreka [JOK
KOpHEeM https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX | bu6mmoreka [JOK
KOpHEHN https://m.edsoo.ru/7f42d862
12 [Tpeobpa3zoBaHne YUCIOBBIX BHIPAKEHUH, 1 bubmuoreka [JOK
coJeprKalnX KBaJgpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBaHne YNCIOBBIX BHIPAXKEHUH, | bubmmoreka [JOK
COoJIepKaIlMX KBaJApaTHbIe KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHue YHCIOBBIX BBIPAKCHUIA, 1 bubnmoreka [JOK




COACPpKAIIMX KBaAPaTHbIC KOPHU

[IpeobpazoBanme YUCIOBBIX BHIPAKEHUH,

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

15 COJIEpKaIUX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 Crenens C 1eJIbIM TTOKa3aTelieM bubmorexa [TOK
https://m.edsoo.ru/7f4354a4
CranpapTtHas 3anuch uncia. Pazmepsl
00BEKTOB OKpYyXKaroiiero Mupa (ot
17 SHGMGHTapHIE)}(I qaCTIII/IIu o KOPCM(quCKI/Ix bubmorexa LOK
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B hutps://m.edso0.ru/7(436098
OKPY’KaIOIIEM MHUPE
18 CBOMCTBA CTEIIEHHU C IIENIBLIM ITOKa3aTeIeEM bubmorexa LOK
https://m.edsoo.ru/7f435648
19 CBoiiCTBa CTENEHU C LIEJIBIM NTOKa3aTelleM brbmmorexa [OK
https://m.edsoo.ru/7f435648
20 CBoiiCTBa CTENEHU C LIEJIBIM NTOKa3aTelleM buomorexa [TOK
https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHH C IEJIBIM ITIOKa3aTeIeEM bubmmorexa LOK
https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubnmnorexa LIOK
https://m.edsoo.ru/7f435ed6
23 KBagpatHblil TpEXuieH
24 KBanpaThslii TpéxuneH
)5 Pa3znoxeHnne kBagpaTHOTO TpEXUIEHA HA bubmmoreka [JOK
MHOXHUATEIIN https://m.edsoo.ru/7f42fd38
26 Pa3nosxeHne KBagpaTHOro TpEXUsacHa Ha bu6mmoreka [JOK
MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
7 KoHTposnbHas paboTta 1mo Temam bu6muoreka [JOK

"KBanpatnsle kopHU. CTENEHMU.

https://m.edsoo.ru/7f42ec80




KBagpaTHbiii Tpexuiien"

28 Anrebpanueckas 1poOb bubmorexa [IOK
https://m.edsoo.ru/7f430382
29 JomnycTumble 3HaYeHUsI IEPEMEHHBIX,
BXOJISIINX B aredpandeckue BoIpaskeHus
30 JlommycTrMble 3HaYCHMSI IEPEMCHHBIX,
BXOJISIINX B IreOpanvecKre BhIPaKCHUS
31 OcHOBHOE CBOMCTBO ayiredpandeckon bubnmnoreka [HOK
Ipoou https://m.edsoo.ru/7f4308e6
. bubnmnoreka HOK
32 Coxpamerne apobeii https://m.edsogru/7f430a8a
. bubnmnoreka HOK
33 Coxpamerne npobeii https://m.edsogru/7f430f44
. bubnmnoreka [JOK
34 Coxpauerne podeit https://m.edsogru/7f430f44
35 CrnoxeHue, BRBIUMTAaHUE, YMHOKEHHUE U bu6nuoreka [IOK
JielIeHUE alredpandeckux Ipooei https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BBIUNTaHUE, YMHOKEHHUE U bubmmoteka [IOK
JeNieHre anredbpandeckux Apoodei https://m.edsoo.ru/7f4315¢0
37 CnoxxeHnue, BBIMUTaHUE, YMHOXKEHHUE U but6mmoreka [IOK
JIeJICHUE alreOpandecKkux Ipooei https://m.edsoo.ru/7f4318¢c2
18 CnoxeHue, BBIUNTaHUE, YMHOKEHHUE U bubmmoreka [JOK
JIeJICHUE alre0pandecKkux Ipooei https://m.edsoo.ru/7f431a20
39 [IpeobpazoBanue BBIpAKEHUIH, bu6mmoreka [JOK
CoJIeprKalInX anredpandeckue Ipoodu https://m.edsoo.ru/7f43259¢
40 [TpeoOpa3zoBanue BbIpaKeHHH, bubnunorexa [IOK
coJiepXKaniux aaredpandeckue 1poou https://m.edsoo.ru/7f432736
41 [IpeobpazoBanue BHIpAKEHUIA, bubmuoteka [JOK




coJiepXKaniux aaredpandeckue 1poou

https://m.edsoo.ru/7f432736

4 KonTtponbHast pabora o Teme bubmuoteka [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bubnuoreka LIOK
43 K
BA/IPATHOC ypaBrerue https://m.edsoo.ru/7f42eela
bubnuoteka LIOK
44 Henonnoe kBagpaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
45 Henonnoe kBagpaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEH KBaJIpaTHOI'O YpaBHEHUS bubmorexa HOK
pMy P AP P https://m.edsoo.ru/7f42f158
47 dopmyJia KOpHEN KBaJIPaTHOTO YPaBHEHUS bubmorexa HOK
pMYy p AP P https://m.edsoo.ru/7f42f3f6
48 dopmyra KOpHEH KBaJIpaTHOTO YPaBHEHUS bubmorexa HOK
pMY p AP yp https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK
https://m.edsoo.ru/7f42fefQ
50 Teopema Buera bubmorexa HOK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOIAIIUXCS K bu6mmoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
57 Pemenune ypaBHeHMi, CBOASIUXCS K bubmuoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme ApoOHO-palMOHANTbHbIE bubnmnorexka HOK
ypaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-pallnOHAIEHBIE bubnmnorexka HOK
ypaBHEHUA https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3aJ1a4 € TIOMOIIBIO bubmuorexa [{OK




56

KBaJIpaTHBIX YPaBHEHUI

Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO
KBaJIpaTHBIX YPaBHEHUI

https://m.edsoo.ru/7f42f75¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f42{8f6

57

58

59

KonTtponbHast pabora o Teme
"KBanpaTHble ypaBHeHuUs"

JIuHeitHoe ypaBHEHHE C IBYMS
MEePEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pelieHus: ypaBHEHUH B LEBIX YUCTIAX

JluHeliHOe ypaBHEHUE C JBYMs

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pellleHus] ypaBHEHUH B IIENIbIX YHCIaX

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4301{2

60

JInneliHOE ypaBHEHUE C IBYMs
NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pEILIEHUs] yPaBHEHUH B LEJIBIX YHUCIIAX

61

62

Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

Pemenue cucreM IByX JIMHEHHBIX
YPaBHEHMH C IByMsI TIEpEeMEHHBIMU

63

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU

64

65

[Tpumepsl penieHrst CUCTEM HEJTMHEHHBIX
YpaBHEHUH € JIBYMsI IEPEMEHHBIMHU

[Ipumeps! perieHns cucTeM HETMHENHBIX
YPaBHEHHH C IByMsI IEpeMEHHBIMHU

66

['padmyeckas MHTEpIpeTaLlnsl ypaBHEHUS C
JIBYMsI IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

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

67

['padmyeckas uHTEpIpeTallvsl ypaBHEHUS C

but6mmoreka [IOK




JBYMsl IEPEMEHHBIMU U CUCTEM JIMHEUHBIX
YPaBHEHUH € ABYMS IIEPEMEHHBIMU

Penrenne TekCTOBBIX 3aJ1a4 C IIOMOIIBIO

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

08 CHCTEM YpaBHEHUM
69 Pemenne TekcTOBBIX 33714 C IOMOIIBIO
CUCTEM ypaBHEHUH
70 Pelienne TeKCTOBBIX 3a]1a4 C IOMOIIBIO
CUCTEM ypaBHEHUI
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka HOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c692
75 Jlunelinble HEpaBEHCTBA C OJJHOM bubnmnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOM
NIEPEMEHHOI U UX pElICHNE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHEHHBIX HEPABEHCTB C OAHOM bubmmoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOI U UX pelIeHNe
N3o00pakenne penieHus TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM bubmmorexa LOK
. https://m.edsoo.ru/7f42c9¢e4
psAMOit
31 N3obpakenue pemieHus TMHEHHOTO bubmuoteka [JOK

HCPAaBCHCTBA U UX CUCTCM Ha YHCI0BOM

https://m.edsoo.ru/7f42c9¢e4




pAMO

KonTtponbHas pabora mo Temam

82 .
"HepasenctBa. CucteMbl ypaBHeHHI"
bubmmoreka [IOK
83 Homsrre gy https://m.edsoclfru/7f433c12
24 O06uacTh ornpeeneHus] 1 MHOXKECTBO bubnmoreka [JOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
85 CnocoObI 3a1anus GyHKIUN
86 I'padux pynkumm
87 CaoiicTBa (yHKIIUHU, UX OTOOpakeHHE Ha
rpaduke
88 UreHue u noctpoeHue rpagukoB GyHKIUI
29 [Ipumeps! rpagukoB GyHKIHH,
OTPaXKAIOIINUX PEAIbHBIC TTPOIIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO U
90 06}1;aTin(; HpOHOpLII/I(iIIaJ'ILHpLIe ’ bubmmorexa LHOK
SaBUCHMOCTH, X Tpadui https://m.edsoo.ru/7f434bbc
91 ['nnep6ona
92 Fimepbona E;IESJT/I;II(::CII(::)ES/SM34362
93 Tpadpuic bymcuit y =x* Etptlfg/y/lg:;;gr(z/};f434s7z
Oyukun y =x2, y = x3, y = VX, y = [x];
94 rp}ell(p;{eai)e pe’;eHHe’ }}llpaBHeH};/Iﬁ |I/I | bubmmorexa LOK
N https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHHIA
[ToBTOpEHKE OCHOBHBIX MOHATUN U
95 METOJ/IOB KypcoB 7 u 8 KJ1accoB, 00001IeHNE bubmorexa LOK

3HaHui / Beepoccuiickas mpoBepoyHas

https://m.edsoo.ru/7f4371aa




pabora

96 Wrorosast koHTpOJIBbHAS paboTa / | bubmmoreka [IOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U

97 METOJIOB KypcOB 7 U 8 Ki1accoB, 00001eHue 1
3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHITHH U

98 METOJIOB KypcoB 7 8 KJ1acCcOB, 0000IICHHE 1 bubmmorexa LOK

H\, P ’ - https://m.edsoo.ru/7f43736¢
3HAHUH
[ToBTOpEHHE OCHOBHBIX MIOHATHH U
bubmnoreka IIOK
99 METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHue 1
" https://m.edsoo.ru/7f437510
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOJI0B KypcoB 7 1 8 Kj1accoB, 0000IIeHHE 1 bubmmorexa HOK
'H\, P ’ - https://m.edsoo.ru/7f4376b4
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
101 METOJIOB KypcoB 7 U 8 KJ1accoB, 0000IIIeHNE 1 bubnmorera OK
H\, P ’ - https://m.edsoo.ru/7f436b88
3HAHHUH
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
102 METOH0B KypcoB 7 U 8 KjaccoB, 0000IIeHne 1 bubmmorexa LHOK
HOB VP > 0000 https://m.edsoo.ru/7f437858
3HAHUN
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




9 KJIACC

Ne i/

Tema ypoka

PanmonaneHbIe Ynca, UppalioHaIbHbIC
YHpclia, KOHEYHbIE U OECKOHEUHEIE
NECATUYHBIC TPOOH

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

MHOXECTBO JCHUCTBUTEIBHEIX YHCEI,
JICHCTBUTEIIBHBIC YHCIIa KAK O€CKOHECUHBIC
JECATUYHBIC TPOOH

B3auMHO 0OIHO3HAYHOE COOTBETCTBHE
MEXKy MHOXKECTBOM JCHUCTBUTEIbHBIX
YHUCEJl U MHOXKECTBOM TOYEK KOOPAUHATHOMN
IpsAMON

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIT,
apupMeTHYECKUEe EHCTBUS C
JIEHCTBUTEILHBIMU YU CIIAMU
[TpubnmxEHHOE 3HAUCHNE BETHUNHBI,
TOYHOCTH MPUOIIIKEHUS

OxpyrieHue yucen

OxpyrieHue yucen

[Ipukuka u olLleHKa pe3yIbTaTOB
BBIYHUCIIEHUN

[Ipukuska u olieHKa pe3yIbTaTOB
BBIYUCIIEHUI

10

JInnelinoe ypaBHenue. Pemenue
YpPaBHEHUH, CBOJAIIUXCS K TUHEUHBIM

Bbu6mmorex [IOK
https://m.edsoo.ru/7f43bf66




JIuneitHoe ypaBHeHue. Pemenue

1 YPaBHEHUI, CBOJSIIMXCS K JIMHEUHBIM
12 KBagparnoe ypaBHenue. Pemenue bubnmoreka [JOK
YpPaBHEHUH, CBOJISAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
13 KBanparHoe ypaBHenue. Peenne bubnnoreka [JOK
YPaBHEHUH, CBOJAIIMXCS K KBAaIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS Bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[IpuMmepsl perieHus: ypaBHEHUN TPEThEU U
16 YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXUTEIN
IIpuMepsl perieHus ypaBHEHUN TPEThEU U
17 YETBEPTOU CTENEHEN Pa3IOKEHUEM Ha
MHOXUTEIN
13 Pemienue 1po6HO-paliiOHATBHBIX bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue npoO6HO-palioOHAIbHBIX bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcTOBBIX 337124
anredpandecKuM METOI0M
71 PerreHne TeKCTOBBIX 3a1a4
anreOpandeckuM METOA0M
2 Pemrenne TekcTOBBIX 33124
anredpandecKuM METOI0M
7 KontponbHas padota nmo teme "YpaBHEHUS

C OJIHOM mepeMeHHO"




24

25

YpaBHEHHE C IByMsI IEPEMEHHBIMU H €TI0
rpadux
YpaBHEHHE C IByMsI IEPEMEHHBIMU H €TI0
rpaduk

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

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

27

28

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢
IBYMsI IEPEMEHHBIMU U €€ pellIeHuE
Cucrema 1ByX JTMHEHHBIX YPABHEHUH C

JBYMsI IIEPEMEHHBIMU U €€ peleHue

Cucrema 1ByX JIMHEHHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMHU U €€ pellIeHne

29

30

31

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU U €€ peleHue

Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETIeHU

Pemenue cucrem 1ByX ypaBHEHMMH, OTHO U3
KOTOPBIX JIMHEWHOE, a APYyroe — BTOPOM
CTETICHU

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

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

32

Pemenne cucreM qByX ypaBHEHUH, OTHO U3
KOTOPBIX JIMHENHOE, a APYroe — BTOPOMI
CTEIIEHU

33

Pemenne cucreM nByX ypaBHEHUH, OTHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTENIEHU

34

I'paduueckas MHTEpIIPETALUS CUCTEMbI
YpaBHEHUH C JBYMS IEPEMEHHBIMU

35

Pemenue TekcTOBBIX 3a1a4
anreOpandecKuM crocoOom




Pemenne TekCTOBBIX 3aJa4

36
anreOpandecKuM crocoOom
37 KontposbHas padota nmo teme "CucreMbl
ypaBHEHUN"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UYucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [TOK
https://m.edsoo.ru/7f43ad5a
40 JIuHeitHbIe HEepaBEeHCTBA C OJJHOM bubnunoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHelinble HEPABEHCTBA C OJIHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIlunelinbie HEPABEHCTBA C OJTHOM bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl JII:IHeﬁHHX HEPaBEHCTB C OJHOU
MePEMEHHON U X peIICHUE
44 Cucremsl J'II:IHCI\/'IHBIX HEPaBEHCTB C OAHOU
MIEPEMEHHOMN U UX pEIIeHUE
45 CucreMsl J'II\/’IHeI\/JIHI)IX HEpPABEHCTB C OJJTHOM
MePEMEHHON U X peIIeCHUE
46 KBagpaTHble HEPaBEHCTBA U UX pELICHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA U UX PEIICHUE bubmiorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HepaBEeHCTBA U UX PEIICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEPaBEHCTBA U UX pELICHUE
50 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE
51 I'paduaeckas uHTEpIIpETALIMS HEPABECHCTB bubmuorexka [JOK




" CUCTEM HEPABCHCTB C IBYMsI
MEPCMCHHBIMU

I'padmueckas nHTEpIpeTallsi HEPABEHCTB

https://m.edsoo.ru/7f43b098

52 Y CUCTEM HEPABEHCTB C JBYMsI
NIePEMEHHBIMU
53 KonrponsHas pabora o teme
"HepaBencrsa"
54 KBagparuunas pynkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396c6
55 KBanpatuunas ¢pynkius, e€ rpaduk u bubnmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBagparuunas pynkuus, e€ rpagux u bubmmorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapa6o:na, KOOpIMHATHI BEPIIUHBI bub6nuorexa [IOK
mapaboJIbl, OCh CHMMETPHUU TTapadOoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bubnnorexa [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnuoteka [JOK
mapaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubmuorexa [IOK
mapadoJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnuoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a526
& [TapaGosa, KOOPAMHATHI BEPIIMHBI
napaboJibl, OCh CHMMETPHUH MapadoJIbl
63 I'padpuxu Pynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
64 I'padpuxu Qynkumit: y =kx, y =kx + b,




y:k/X’ yzx37 szX, y:|X|
I'paduxu Gynkumit: y =kx, y =kx + b,

65
y:k/X7 y:X39 szX, y:|X|
66 I'paduxu Gynkumit: y =kx, y =kx + b,
y=k/x, y=x°, y=vX, y=[X|
67 I'paduxu pynkmuit: y =kx, y=kx +b,
y=k/x, y=x*, y=vx, y=[x|
68 I'paduxu pynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vx, y=x|
bubmuoreka [JOK
69 KonTponbhas padora no teme "® "
HIPOJIbHAA PaboTa 1o TeM YHKIH https://m.edsoo.ru/7f43ab84
. bubnmoreka [JOK
70 [ToHsiTHE YUCIIOBO MOCIEOBATETLHOCTH
https://m.edsoo.ru/7f43e6c6
3aaHue 1ocae10BaTeIbHOCTH
71 eKyppeHTHOI (opMyIioil 1 popmysoi n bubmmorexa [OK
PEKYPP pMY pMY https://m.edsoo.ru/7f43ebda
ro 4JIeHa
7 Apudmerrueckas U reoMeTpuyecKas bub6nuorexa [IOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reomeTpuUecKas bub6nuorexa [IOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
®opMyJIbl N-TO WieHa apuPMEeTHUECKON U
74 r€OMETPUYECKON MPOTrPECCUNA, CYMMBI bubmmorexa [OK
p porp ol https://m.edsoo.ru/7f43f58a
MEPBBIX N YIECHOB
®opMyJIbl N-To WieHa apuPMeTHUECKO U
. . bubmuorexa [JOK
75 reOMEeTPUYECKOM MpOorpeccuii, CyMMBbI
https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
76 @DopMyJIbl N-TO WieHa apuPpMEeTHUECKO U bubnmoreka [JOK

F€OMETPUYECKON MPOrPECCrid, CYMMBI

https://m.edsoo.ru/7f43f0c6




77

ICPBEIX N YICHOB

®opmyIibl N-ro WieHa apupMeTHIecKoi u
r€OMETPUYECKON MPOrpecCrid, CyMMBbI
MIEPBBIX N YICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43f72e

78

@®opmyIibl N-ro WieHa apupMeTHIecKoi u
Ir€OMETPUYECKON ITPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

80

81

N300pakeHne 4ieHOB apu(PpMETHIECKOH U
r€OMETPUYECKON ITPOrPECCUM TOYKAMM HA
KOOPJAMHATHOM INIOCKOCTH

N3006paxkeHne 4wieHOB apuMEeTHUECKOM U
r€OMETPUYECKON TPOrPeECCUil TOUKAMU Ha
KOOPJAMHATHOM INIOCKOCTH

JIMHENHBIN ¥ DKCIIOHEHIUAIIBHBIN POCT

82

Cno’xHbIe MPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43feQe

83

CrnoxxHEIe IMPOLCHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas padora no teme "Hucnosble
IIOCIIeJOBATEIHLHOCTH "

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

85

[ToBTOpeHue, 0600IIEeHNE U
CHUCTeMaTH3aIs 3HaHMI. 3aIHCh,
CpaBHEHUE, JEHUCTBUS C JEHCTBUTEIbHBIMU
YUCJIaMH, YrcioBas mpsimasi. OKpyTIiIeHHe,
MpuOIIKEeHNE, OlleHKa

86

[ToBTOpenme, 0600IIEeHNE U
cucrtemaTtusanus 3Hanui. [IpoueHTsl,
OTHOIIIEHUS, TTPOTIOPITUU




[ToBTOpEeHME, 0000IIEHNE U
cucreMaTu3anus 3Hanui. Pemenue

bu6mmoreka [JOK

87 TEKCTOBBIX 33714 apU(PMETHYECKIM https://m.edsoo.ru/7f443b12
crocoooM
[ToBTOpEeHME, 0000IIEHNE U

28 cHCTeMaTHu3alus 3HaHui. Pemenue bubmuoreka [JOK
TEKCTOBBIX 33]1a4 apUPMETHICCKIM https://m.edsoo.ru/7f443cd4
crocoooM
[ToBTOpEeHME, 0000IIEHNE 1

29 cHCTeMaTHu3alus 3HaHui. Pemenue bubmuoreka [JOK
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM https://m.edsoo.ru/7f443fea
crocoooM
[ToBTOpEeHME, 0000IIEHNE 1

90 cuctemarusanus 3HaHui. [IpeoObpazoBanue bubnuotexa [JOK
anreOpanvdecKnx BhIpaXEHU, TOMYyCTUMbBIE https://m.edsoo.ru/7f4441ca
3HAYEHUS
[ToBTOpenue, 0600IIEHNE U

01 cuctemarusanus 3HaHui. [IpeobpazoBanue bubnuotexa [JOK
anreOpandeckux BBIPAKEHHUH, TOMTyCTHUMBbIE https://m.edsoo.ru/7f444364
3HAYEHUS
[ToBTOpeHme, 0600IEeHNE U

9 cucremarusanus 3HaHui. [IpeoOpazoBanue bubmuorexa [JOK
aNreOpandeckux BBIPAKEHHM, TOMTyCTHUMBbIE https://m.edsoo.ru/7f4446f2
3HAUYEHUS
[ToBTOpeHme, 0600IEeHNE U

93 cuctematuzanus 3Hanui. [I[peobpazoBanue bubmuorexa [JOK
anreOpandecKux BBIPAKEHHM, TOITYCTHUMBbIE https://m.edsoo.ru/7f444a94
3HAUYEHUS

94 [ToBTOpeHme, 0600IEeHNE U bu6mmoreka [{OK




cucrtemaTtusanus 3Hanuil. OyHkuumu:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIUI

[ToBTOpeHmE, 0000IIEHNE U
cucrtemaTtusanus 3Hanuil. OyHkuum:
MTOCTPOCHHE, CBOMCTBA U3yUYCHHBIX
byHKIUI

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaru3anus 3HaHuii. OyHKINH:

95

96
IMOCTPOCHUC, CBOMCTBA U3YUCHHBIX

byHKIUI

[ToBTOpeHUE, 0600IICHNE 1

97 cucreMaru3anus 3HaHui. OyHKIwn:
MOCTPOCHHE, CBOMCTBA N3YYCHHBIX

byHKIMI

https://m.edsoo.ru/7f444c56

bu6mmoreka [JOK
https://m.edsoo.ru/7f444f44

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

98 WroroBas koHTpoJsibHAs paboTa

99 O00011IeHE ¥ cUCTeEMaTH3alus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

99




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna v BIYUCTICHUS
. BoimonusATe,  coyeras  yCTHbIE M MHCbMEHHBIE  NPUEMBIL,
' apudmeTnuecKkue AeUCTBUS C PAIMOHATBHBIMH YUCIIAMU
Haxomuth  3HaueHHMs]  YUCIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUEHUN JAPOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexomuts OT oOmHON (OPMBI 3aMKMCH 4YUCEI K  JPyrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBCHHYIO B JCCSITHYHYIO, B YaCTHOCTH, B OCCKOHCUHYIO
JECSITUUHYIO ApOOb)
1.4 CpaBHMBATh U yNOPSAA0YMUBATH PALIMOHATIBHBIE YHCTA
1.5 Oxkpyriarh yncia
BBINonHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTENEHSIMU C HaTyPaJIbHBIMHU TTOKa3aTeIISIMU
= [IpuMeHATh mNpU3HAKUA JEIUMOCTH, PAa3JIOKEHHE HAa MHOXHUTEIN
' HaTypaJIbHBIX YHUCEI
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3a/layd, CBS3aHHBIE C
OTHOIIIEHUEM BEJTNYMH, MIPOTIOPIIUOHATIBHOCTHIO BEJINYUH,
1.8 MPOLIEHTaMH, HMHTEPIPETUPOBATh pPE3yJbTAaThl pELIEHUs 3aJad C
y4ETOM OTpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
)1 Hcnons3oBarh anreOpanyeckyrd TEPMUHOJIOTHIO U  CHMBOJIHUKY,

NPpUMCHSITH e€ B nmponecce OCBOCHUA yqe6Hor0 MaTepuaia




22

23

Haxonute 3HadyeHHss OYKBEHHBIX BBIPQXKEHUH TpU  3aJaHHBIX
3HAYECHUAX IIEPEMEHHBIX

BremonHaTh Hp606p330BaHI/IH OCJI0Tr0 BBIPpAXKXCHUA B MHOI'OYICH

MPUBEJICHUEM TIOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonaHsaTe yMHOXKEHHE OJTHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATH (OopMysbl KBaJpaTa CyMMBbI U KBajapaTa

pasHoCTH

2.5

OCYH.[CCTBHSITB Pa3I0XCHUC MHOTOYWICHOB HAa MHOXKUTCIIN C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKU 0611161"0 MHOUTEIIA, I'PYIIIIUPOBKU Cllara€MbIX,

npuUMeHEHHsT (HOPMYJT COKPAIIEHHOTO YMHOXKCHHS

2.6

2.7

3.1

3.2

[TpumensTh peoOpa3oBaHKsi MHOTOYWICHOB JJISl PELICHUS Pa3InYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX [IPEIMETOB, U3 PEalIbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU I1OKA3aTEIsIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUS U HEPABEHCTBA

Pemarp JsMHENHBIE ypaBHEHHMS C OJHOM IEPEMEHHOW, NPUMEHSA
IIpaBujIa Mepexoja OT UCXOJHOIO YPAaBHEHMs K PAaBHOCHIBHOMY €MY.
IIpoBepsTs, SBISIETCA JIU YUCIIO KOPHEM YPaBHEHUS

[IpumensaTs rpaduueckue METOAbl TPHU  PEIICHUU  JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOupath npUMepsl Hap YKCeN, SBISIOMIMXCS PELIeHHEeM JIMHEHHOTO
YPaBHEHUS C IBYMs IEPEMEHHBIMU

Ctpouth B KOOPJAMHATHOMN IJIOCKOCTH IpaUK JMHEHHOTO YPaBHEHUS C
JIBYMsl T€PEMEHHBIMH; IOJIb3YSCh TI'paUKOM, MPHUBOAUTH NPHUMEPHI

peuieHus ypaBHEHUs

3.5

3.6

4.1

Pemate cuctemsl 1ByX JMHEHHBIX YPABHEHHM C JBYMS IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUecKu

CocTaBiATh U pemarh JMHENHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHHUH MO YCIOBUIO 33Jja4M, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a44 I1I0JyYEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. OyHKIMH

N300paxaTh Ha KOOPAMHATHOM MNpPSIMOMl TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbI, 3alUCHIBATh

YHUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1qec1<0M SA3BIKC




OTMeyaTh B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOp/AMHATaM
43 Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIUN y
' = x|
OnwuceiBaTh C MOMOIIBIO (PYHKIWH HM3BECTHBIE 3aBHCHUMOCTU MEXKITY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJMYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTs 3HaueHune GyHKIMM MO 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
4.6 uHboOpMalMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUus
pe3yJabTarTa
1 Yucna 1 BIYUCICHUS
Wcnonp3oBaTh  HayallbHble  MPEACTABIEHUS O  MHOYKECTBE
. JeUCTBUTENBHBIX YHCEI JUIsl CPAaBHEHMsI, OKPYIJIEHUS] U BBIUYUCICHHH,
' n300paxkaTh JIEHCTBUTENbHbIE 4YHCIA TOYKAMU Ha KOOPJMHATHOMN
psAMON
[IpumeHsaTs MOHATHE  apU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHS,
- HaXOJUTh KBaJpaTHblE KOPHHW, HCIONb3YsS IMpPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBINOJIHATH NPe0Opa30BaHMs BBIPAXKEHUH, COepKalux
KBaJpaTHbIE KOPHH, UCTOJIb3Ysl CBOWCTBA KOPHEH
3 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOUIbIO
' JIeCATUYHBIX Apo0eil u creneHei yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbBIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEHH C IEJIbIM
MoKazaresiem
59 BbInonHATE  TOXIECTBEHHBbIE  MPEOOpa3OBaHUS  PALlMOHAIBHBIX

BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI JeicTBUil Haja MHOro4dJeHaMyd H




anreOpandecKuMu ApoOsIMHU

23

PacknanbiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIN

24

3.1

3.2

33

[TpumensTh mpeoOpa3oBaHUsl BBIPAKCHHUH AJISI PEIICHHUS Pa3InYHBIX

3a/la4 U3 MaTeMaTUKH, CMEXXHBIX IIPEIMETOB, U3 pealbHON MPAKTHKU
YpaBHeHMs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHH, CBOAAIIUCCA K HHUM, CUCTCMbI ABYX ypaBHeHI/If/'I C ABYyMs

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE WCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C T[PUMEHEHHEM TIpaduuecKux
IIpe/ICTaBIeHUI (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuicHu:A, €CJIn UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBeCHOM  (OpPMYIHpPOBKM 3adadyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4y MOJyYEHHBIN pe3yabTaT

34

4.1

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbBIE HEPABEHCTBA ¢ OJHOW NIEPEMEHHON U UX CUCTEMBI,
naBaThb  rpaUuecKkyr0  WUIIOCTPALMI0  MHOXECTBA  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[lonuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHbIE MOHATUS M  S3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAYCHUE
(GYHKIMU O 3HAYEHMIO apryMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU

1o e€ rpaduky

4.2

9 KVIACC

Crpouts rpaduku 3eMeHTapHbIX GYHKIUN BUA:

y = kx, y=k/x , y =x*, y = X3, y = |X|, onmHCBIBaTh CBOMCTBA YHCIOBOMH
byHKIMM 110 e€ rpa@uxy

Kon
IPoBEePsAEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus




Yucna 1 BEIUMCIIEHUS

1.1

CpaBHI/IBaTB U YHOopsAAOYMBATH pPAlUMOHAJIBHBIC W HWPpalOHAJIIbBHBIC

qucia

1.2

BreimonHaTh apI/I(bMCTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIBbHBIMH YHCJIIAMU,
CoucTass YCTHbIC U NNHMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHUSA C

HppalOHAJIIbHBIMU YK CJIaMHU

1.3

HaxonuTe 3HaueHusi creneHeld ¢ LENbIMU ITOKA3aTeNsIMU M KOPHEH,

BBIYUCIIATH 3HAYCHUS YHUCIIOBBIX BLIpa)KCHI/Iﬁ

1.4

Oprr JISATDh HeﬁCTBHTeHBHBIG 4uncia, BBIMIOJHATD NPUKHUAKY pPC3yJibTaTa

BBIYMCIICHH, OLIEHKY YUCIIOBBIX BBIPAKECHUN

2.1

22

23

24

ypaBHeHI/ISI H HCPABCHCTBA

Pemarsn JIMHEHHBIE u KBaJIpaTHbIC YpaBHCHU, YpaBHCHU,

CBOAAINIMUECA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paHI/IOHaHLHLIe YpaBHCHUA

Pemate cucreMbl 1ByX JMHEHHBIX YPABHEHUM C IBYMs IIE€PEMEHHBIMU
U CUCTEMBI IByX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCS

JIMHEHHBIM

Pemarh TekcToBBIE 3amauu anre6panquKI/IM CII0cOo0OM ¢ IIOMOIIBIO
COCTaBJICHHUA YpaBHCHHA WM CUCTEMbI JBYX ypaBHeHI/Iﬁ C ABYM:

NEPEMEHHBIMU

IIpoBoauTh MpOCTEHIINE MCCIECIOBAaHUS YPAaBHEHUH H  CHUCTEM
ypaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKuX
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE WU

cucreMma ypaBHeHPII’I peuieHus, €Ciiu UMECT, TO CKOJ'IBI(O)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaApPaTHLBIC HCpPaBCHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alUCHIBATh

peuIeHue ¢ MOMOIIIbIO CUMBOJIOB

2.6

2.7

Pemate cucTEeMBI JIMHEMHBIX HCpPaBCHCTB, CHCTCMbI HCPABCHCTB,
BKJIFOHAOIMEe KBAaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTB peuicHuc
CUCTCMbI HCPABCHCTB Ha YK CIOBOH HpHMOﬁ, 3alMUCbIBATh PCHICHUC C

ITOMOIIBIKO CHMMBOJIOB

Hcnons3oBaTh HEPAaBCHCTBA NPpH PCIICHUHU PA3JIMIHBIX 3a/1a1

OyHKIUU




3.1

3.2

Pacno3naBate  QyHKIMM ~ u3yueHHBIX  BuAOB.  Iloka3wiBaTh
CXEMaTUYECKH PacIoIoKEeHNEe Ha KOOPAMHATHOM IIOCKOCTH Irpa)uKoB
¢dbynkuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT
3Ha4eHUH K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKLUI

[loka3piBaTh CXEMAaTUYECKH pPACIOJIOKEHHE Ha  KOOPIMHATHOU
IUIOCKOCTU TpadukoB GyHKUMH Buaa y = YX, y = |X| U ommchIBaTh

cBOMCTBa (PyHKUIUI

33

Crpoutb M M300paxaTh CXEMaTHYECKH TIpadUKd KBaJpPaTUYHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (YHKIMHA MO WX

rpadukam

3.4

Pacnio3naBath KBaapaTuuHyro (YHKIHIO 1O (Qopmylie, TPUBOAUTH
MpUMEPHl KBaApPAaTHYHBIX (DYHKIUH W3 peallbHOW KHU3HH, (DU3HKH,

IreoMCTpUn

4.1

4.2

Apudmerndeckast 1 reOMeTpUIECKasi IPOTrPecCuu

Pacrnio3HaBaTh apu(pMETHUYECKYIO0 U T€OMETPHUUECKYIO POIPECCUU IpU
Pa3HBIX CrIocobax 3aaaHus

BBINONHATE BBIUMCIEHUS C HUCHOJIb30BaHUEM (QOPMYN A-TO 4JICHA
apu(METHIECKOW M TEOMETPUYECKOH MPOrPEecCHii, CyMMBI TEPBBIX N

YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI MMOCJICAOBATCIBbHOCTH TOYKAMHU Ha KOOp,[[HH&THOﬁ

TIIIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCICOOBATCIIbHOCTAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaAHHEM

KaJIbKYJISTOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
| Yuciia v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit k apyroi. IloHsATHE palMOHANIBHOTO YHCIA, 3allCh, CPaBHEHUE,
YHOPAAOYMBAHUE PALIMOHATIBHBIX YHCEI
15 Apudmerndeckue IeMcTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3anau u3
' peasibHOM MPAaKTUKU HA 4acTH, Ha JpoOU
13 Crenenp C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHHe, MpeoOdpa3oBaHue
' BBIp)KEHUI1 Ha OCHOBE OINPENIEICHNUs, 3aUCh OOJIBLINX YUCEll
L4 [TponieHTHl, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOU B BUAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 337a4 U3 PEAJIbHOU MTPaKTUKU
s [IpumeHeHre TPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbIX YUCEIl
L6 PeanbHble  3aBucMMOCTH, B TOM 4uciae IpsMas U oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
)1 IlepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAXKEHMS C IepeMeHHOU. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHne 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIbL.
' Brruucnenus no popmynam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HAaTYpaJIbHBIM I0OKA3aTeNIEM
5 s OpnHowieHbl U MHOrounaeHsl. CreneHb MHorowieHa. Cllo)KeHHE, BBIUMTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
Y ®opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS: KBAJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyna pazHOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTENH
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpPEHb YpaBHEHHUs, INpaBWwia NpeoOpa3oBaHUs YypaBHEHUS,

PaBHOCWJIBHOCTh YPAaBHEHHUU




JIuHeliHOE ypaBHEHHE C OJHOW INEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO

32 YpaBHEHUs, PEIICHNE JIMHEUHBIX YPAaBHEHUN
33 CocraBiieHHE ypaBHEHUM 10 YCIIOBUIO 3aJauM. PerieHne TeKCTOBBIX 3a4ad ¢
' IIOMOILBIO YPaBHEHUIN
34 JluneliHOE ypaBHEHHUE C JBYMS EPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. PemeHue
3.5 CHUCTEM ypaBHEHHUHU CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHns] TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHKumun
4.1 Koopaunara Touku Ha npsiMoi
42 UYucnoBble NpOMEXYyTKU. PaccTosiHue Mexay AByMsS TOUKAMH KOOPAMHATHOU
' IPSAMOM
43 [IpssMmoyronbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U OpaAMHATA
' TOYKHU Ha KOOPJAMHATHOM IJIOCKOCTH
a4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue Gpynkuun. I'padux Gpynkuuu. CroiicTBa QyHKIHIA
4.6 Jluneitnas pyukuus, e€ rpaguk. I'paduk byHkImm y = |x|
47 I'padmyeckoe pelieHUE JTUHEHHBIX YpaBHEHUW M CHUCTEM JIUHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 UYucna ¥ BBIYUCIICHUS
L1 KBanpatusiii kopenb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecaTHuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eHCTBUTEIHHBIC
qucia
1.3 Crenens ¢ 1enpIM MokasaresneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaXeHUs
2.1 KBanpaTHblil TpEXUiIEH, pa3aoKEHUE KBAAPAaTHOIO TPEXWIEHA HA MHOXKHUTEIN




2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou

2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JICJICHUE alNre0pandeckux Ipooei

24 PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, ¢opMmyia KOpPHEHW KBaIpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHUH, CBOAIINUXCA K JUHEUHBIM U KBaJPATHBIM

3.3 [Ipocreitmune poOHO-pallMOHATBLHBIE YPaBHEHUS

I'padmyeckas uHTEpHpeTanysi YpaBHEHUH C ABYMs IMEPEMCHHBIMU U CUCTEM
34 JIMHEWHBIX YpaBHEHUH € JABYMs NepeMeHHbIMU. [Ipumepsl pemienus cucrem
HEJTMHCWHBIX YPaBHEHUH C IBYMS TIEPEMEHHBIMH

3.5 Pemenue TekcTOBBIX 3a71a4 anredpandeckum crnocodom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBenctBo ¢ o1HOM TiepeMeHHOM

3.8 PaBHOCHUIIBHOCTH HEPABEHCTB

3.9 JIuHeliHbIe HEPABEHCTBA C OJJHON EPEMEHHOU

3.10 Cuctembl TMHEHHBIX HEPABEHCTB C OJIHOW NTEPEMEHHOMN
4 OyHKIUU

Al [Monstne ¢ynkuu. OOIaCTh OMNpENeNeHus W MHOXKECTBO 3HaYeHUI
. ¢dbyukun. CriocoObI 3aaHust QyHKIHI

4.2 I'paduk ynkuuu. YrteHne cBOHCTB GYHKINH 1O €€ rpaduxy

4.3 [Tpumeps! rpadukoB GYHKIIHHA, OTpakKAOMIMX peaabHbIe TPOIECCH

44 OYHKIMH, OINUCHIBAIOIIME TPSIMYH0O U OOpaTHYI MPOMOPIHOHAIbHbBIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 @OyHKIMU y =x7, y = x7

4.6 Oyukun y = VX, y = |x|

4.7 I'padmnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI

9 KIIACC
Kon ‘ IIpoBepsieMblii JJIEeMEHT COACPKAHUSA

1 ‘ Yucia ¥ BEIUHCIIEHUS




PaLII/IOHaHBHLIe 4yuciia, HUpPpaAlMOHAIBHBIC YHCJId, KOHCYHBLIC U OCCKOHEUYHBIE

H JIECATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENBbHBIE YKCIIa KaK OECKOHEUHbIe
15 JeCSITUUHbIE ApoOU. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM
' JIEMCTBUTEIIbHBIX YACEI U KOOPAUHATHOU NpsMON. CpaBHEHHUE ACHCTBUTEIBHBIX
qucen
1.3 ApudmeTndeckne IeiHCTBUS C IEHCTBUTEIILHBIMHI YUCIIAMU
W3mepenusi, TpuOIMKEeHUs, OLEHKU. Pazmepbl 00bEKTOB OKPYIKAIOIIETO0 MHUPA,
1.4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmmkennus. Okpyrienue uncen. [Ipukuaka u omeHka
pE3yJIbTaTOB BBIYUCIICHUI
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBanpartHoe ypaBHeHue. PelieHue ypaBHeHH, CBOASIIIMXCS K KBaJPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpPaBHEHMM TpPETbed W
' 4eTBEPTOU CTENEHEN pa3IoKEHUEM Ha MHOXKUTEIN
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenne cucreM qByX JMHEHWHBIX YPAaBHEHHUU C IBYMS IIEPEMEHHBIMU
59 Pemenne cucreM OByX YpaBHEHH, OJHO M3 KOTOPBIX JMHEHWHOE, a Ipyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpEeTALUs CUCTEMBI YPaBHEHUI ¢ ABYMS IEpEeMEHHBIMU
2.11 Perienue TekcTOBBIX 3a7jau alredOpandeckuM crocoOom
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJHOW NTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBagparHbsle HEpaBeHCTBA
516 I'padmyeckass uHTEprnpeTanysi HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMs
' NIEPEMEHHBIMU
3 OyHKINH
3.1 KBagpatnunas ¢ynkous, e€ rpaduk u cpoiicTBa. [lapabona, KoopauHATHI




BEPIINHBI TapadoIIbl, OCh CHMMETPUH TapadoIIbl

3.2 I'paduxu Gynkmit y=kx, y=kx+b 1 uxX CBOHCTBa

33 I'paduxu Gynkuit y=k/x, y = x° 1 UX CBOHCTBa

34 I'paduxu QyHKIMI , ¥ UX CBOICTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

i1 OnpezneneHue U crocoObl 3aJaHUsl YUCIOBBIX IOCIIENOBaTEIbHOCTEH. 3ajaHue
' MOCIIEA0BATEIHLHOCTH PEKYPPEHTHOM (popMyIioii U hopMyIIOi n-TO UiieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKOH
' IPOTrPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

43 I'eomerpuueckass mnporpeccus. PopMmysibl n-ro  4YjeHa T'eOMETPUYECKOi
' MPOTPECCUH, CyMMBI TIEPBBIX 71 YICHOB

44 N300pakeHre WieHOB apu(METHUECKOW U TEOMETPUYECKOH Mporpeccuid
' TOYKaMH Ha KOOPJAMHATHOM MJI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA pOCT

4.5 CJ10KHbBI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omepaly HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOIECCOB U SBJICHUM, MPU PELICHUH 3a7a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMHM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHU I

YMeHue ornepupoBaTh MOHATHSAMHU: HATypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JIE€IUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJb YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh 4YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaThb MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
NpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAacdy€Thl MO (QopMylam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHU 33]1a4 U3 IPYTUX MPEeIMETOB
U TMPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJISi M300pa)KeHHsl pelieHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: GYHKIUA, Tpaduk QyHKINH, HYIH
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHusi, yObIBaHWS, HaWOOJbIIEE WM HAUMCEHbIIEEC 3HAYCHUS
GbyHKIMY; yYMEHHUE OIIEPUPOBATH TIOHSATHUSIMH: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (YyHKIUS, KBaApaTuyHas (yHKIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, IMapadoja, TUIepOoIa; yMEHHE
CTpouTh Tpaduku PyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, JUIS PEUICHUS 3a]la4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIPAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUNHAMU

Ymenue OIIEpUPOBATH HOHATHAMMU: H0CJIEI0BATENbHOCTb,
apudmernueckass M TeOMETpUYecKass  IMPOTPEcCUU;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue pelmaTth 3ada4u pa3HbIX TUIIOB (B TOM YHCJIC Ha IMPOLCHTHI,
JO0JIM MW YacCTHu, ABUKCHUC, pa60Ty, HCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK M yCJIYT, HAJIOT'H, 3aia4u U3 obOnacTu YHpaBJCHUA JAUYHBIMU U
CEMEMHBIMU (l)I/IHaHCaMI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHUA, HCPABCHCTBA W CUCTCMbI 110 YCJIIOBHMIO 3aJayM,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTrOJIbHUKH, MPSIMOYTOJbHBIA TPEYTOJbHUK,

MEauaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjiesorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, Tpalelus;
OKPY’KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3aaud, B TOM YHCJIE U3 MOBCEIHEBHOU
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MeXAYy MNpSAMbIMHU, MEPIECHAUKYJIApP, HAKJIOHHAs, MPOCKIUI,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM U NPSAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue omnepupoBaTh IOHATUSAMM: JUIMHA, pAaCCTOSHUE, YIOJI
(BemuuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMylbl NepuMeTpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
[IPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpUroHOMeTpUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOaAeH

12

YMmenue wuzoOpaxarb IUIOCKME (UIypel M UX KOMOMHALIWH,
[IPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHne  omepupoBarb  MOHATHSAMHU:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATSIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHUE MCIOJB30BaTh BEKTOPBI M KOOPAMHATHI U IPEACTABICHUS
JaHHBIX M pElIeHUs 3aJady, B TOM UHCIE M3 JPYrHuX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYeCKoe, MeIuaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJI€KaTh, HMHTEPHOPETUPOBATH M  MPeoOpa3OBHIBATH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHU peajbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KaroIleM Mupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXO.)
CIIy4aiflHOTO OIbITA, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B OMBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Imepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peajbHBIX
COOBITUN M SIBICHWUH, MOHUMATh POJb MPAKTHUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, NPUBOJIUTh
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucina v BBIYUCICHUS

1.1 HarypanbHble u nensie yucina. [Ipu3Haku JenuMoCcTH HEbIX YUCE

- OOBIKHOBEHHBIE M JIeCATHYHBIE  JpPOOM,  IPOLEHTbI, OECKOHEYHbIE
' MEPHOINYECKHE TPOOH

13 Panuonanenple  yucna. Apu@MeTHdeckue oOlepalud ¢ PalUOHAIbHBIMU
' quciIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHUECKHE ONepaluu ¢ JeHCTBUTENbHBIMU
' quciIaMu

s [TpubnnxKEHHBIE BBIYMCIEHUS, NpPaBWIA OKPYIJIEHHs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BhIYUCICHUI
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpa)XK€HHUS (BBIPAKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUOHAIBHBIM I10KA3aTEJIEM.
. CBoiicTBa CTENEHU

2.3 MHorouieHs!

24 AnrebGpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HAaTypaJbHOM  CTENEHH. HevictBuss ¢
' apu(pMeTHYECKUMU KOPHSIMH HaTypajJbHON CTEIEHU
3 VYpaBHEHHUSI U HEPABEHCTBA

i1 Llensie M apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUU

1s Llensle u nApoOHO-panoOHabHBIE HepaBeHCTBAa. CHUCTEMbI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH

4.2 Apudmernueckass u reomerpuyeckas mnporpeccun. @dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIHU
OyHkUA, cnocoObl  3amanus  QyHKuu. ['papuk  PyHkmuu. OO6nacTh
olpesieNIeHusl U MHOKeCTBO 3HaueHul (pyHkiuu. Hynu gynkuun. Ipomexytku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbosbinee W HauMeHbllee 3HaueHHE (YHKIMMA Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IPSIMOU U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyrosibHUK
7.3 MHoOroyrojasHuKu
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BekTopsl Ha T10CKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; o penaknuen TenskoBckoro C.A. AKITMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBenienne»

» Maremaruka. Anre6pa: 8-i kimacc: 6a30BbIi yPOBEHb: YUeOHUK; 16-¢€
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox peaakuueit TensikoBckoro C.A. AKIImoHEpHOE OOIIECTBO
«M3parenbcTBO «lIpocBenieHne»

* Maremaruka. Anredpa: 9-i1 kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 15-¢€
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox pepakmueit TenskoBckoro C.A. AKImoHEpHOE OOIIECTBO

«M3marenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA
Mertoanyeckoe mocooue K mpeIMEeTHOW JIMHUHM YYeOHUKOB T10 areope
1O. H. MakapsiueBa, H. I'. Munatok, K. WM. HemikoBa u ip. AKIIMOHEPHOE

obmectBo "M3narenscTBo "IIpocBemenne"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK



AOKYMEHT NOANUCAH
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