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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHuUs: OHa 00ECIIEYMBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JTATBHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MATEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy MaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

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



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

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

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencrasiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpnHounensl 1 MHOrousaeHsl. Ctenenbp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CIocOOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad € MOMOILBIO
CUCTEM YPaBHECHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. [lonstue Qynkuun. ['paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX YpPAaBHEHUN M CHUCTEM JIMHEHWHBIX
YPaBHECHUU.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uppalvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BhIpaKCHUSAJITeOpandecKue BbIPaKeHusl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, G(opmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduueckas uaTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHENHBIX YpaBHEHUW C JABYMsl NE€peMEHHbIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3aaHus PYyHKIIHMA.

I'padpux ¢ynkuuu. Yrenune coiicTB ¢yHKkuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = |x| , 1t ux
CBOWCTBA.



YucnoBble  mocliieoBaTEIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOH dhopMyioi U HOpPMYJIIOi #-TO YICHA.

Apudmerrueckas U reoMmerpuyeckas mnporpeccur. QopMynbl n-TO YieHA
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CyMMbI TIEPBBIX 71 YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

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

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

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

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMHU KOMaHIbl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BeimonusaTe, codeTras yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO JIPOOB).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJISITh YuCHa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAUECHUI
YUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl peIEHUs 3a4a4 ¢ YYETOM OTPaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonp3oBaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

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

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMHUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CIaraeMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

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

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsaTs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

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

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

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YsICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
qucie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aIMCBHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh Tpaduku TUHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHUS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaJPAaTHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIMMOCTH KaJbKYJSTOpP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbBIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKEHUI
Ha OCHOBE MPaBUJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandeCKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs peUICHUST PA3IMYHbIX 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 MpocCTeilIve UCCIEOBAaHUSI YPABHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPEeICTaBlIeHNH (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIM HMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3amaduul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MTOTYUSCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAesiATh CBOMCTBAa (PYHKIMU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIUU 110 €€ TpaduKy.

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA MOJYYUT CIETYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMHU,
coueras YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHss CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh JIEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIE yPaBHEHUWs, YPAaBHEHHS, CBOJSIIUECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

PemaTte TeKCTOBBIE 3aauyd aiareOpamdyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pELICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacmnoiokeHHe Ha KOOPJIMHATHOM IIOCKOCTH TpadukoB QPyHKIUN Buga: y = kx, y
=hkx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

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

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PU3UKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OpPMYyNIT N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkath uYieHbl MOCIEN0BATENBHOCTH TOYKAMU HA KOOPJIMHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NporpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucnna u BeIUKCIeHUs. ParinoHanbpHbIe 25 1 bubmuorexa [JOK
4qHcia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anre6 27 1
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOpAHHATEL M rpaguich. DymKii https://m.eds0o.ru/7f415690
bu6mmoreka [IOK
I1 1
> OBTOpCHUE U 0000MmeHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
. 1
1 Uucna u Beruncienus. KBagparasle KopHU 5 hitps://m.cdsoo.rw/7641 Taf8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[10Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnunoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnnoreka [JOK
6 . 13
YpaBHEHHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.ru/7f4 1 7af8
bu6mmoreka [IOK
8 PyHKIMH. OCHOBHBIC OHATH > https://m.edsoo.ru/7{417af8
bu6mmoreka [JOK
? DyrKumn. qucnosie GyHKumn ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
2
10 losToperme 1 0bobmene 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 v .H 16 1
paBHEHMs ¥ HepaBeHCTBa. HepaBeHcTBa hitps-//m.cdsoo.rw/7f419d08
5 Dymxman 16 | bubnuoreka [IOK
https://m.edsoo0.ru/7f419d08
bu6mmoteka IIOK
6 4 15 1
HCIIOBBIE MOCIIEI0BATEIBHOCTH hitps:/m.cdsoo.rw/76419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 13 | bu6nmorexa LIOK
3HAHUH https://m.edsoo0.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [ToHsiTHE panMOHAIBLHOIO YHCIIA 1
) Apudmerndeckne neicTBHS ¢ 1
paloHaIbHBIMU YHCIAMH
3 Apudmerndeckne neicTBHs ¢ 1
palMOHAIBLHBIMU YU CIIAMU
4 Apudmerrdeckue I1HCTBUS C 1
paloHaIbHBIMU YHUCIAMH
5 Apudmerndeckne neicTBHs ¢ 1
paloHaIbHBIMU YHCIAMH
6 Apudmernueckre IeHCTBUS C |
palMOHAIBLHBIMU YHCIIAMU
7 CpaBHeHue, ynopsijounBaHue 1
palMOHATIBHBIX YHCEI
g CpaBHeHue, ynopsijouuBaHue |
palMOHATIBHBIX YHCEI
9 CpaBHeHue, ynopsijouuBaHue |
palMOHATIbHBIX YUCEI
bubnunorexa LIOK
10 CreneHs ¢ HaTypalIbHBIM [10Ka3aTeIeEM 1
https://m.edsoo.ru/7f4211de
bu6nunorexa LIOK

11

CrerneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM

https://m.edsoo.ru/7f421382



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

bubnunoreka LIOK

12 CreneHb ¢ HATypaAJIbHBIM MOKa3aTeIeM
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATypaAJIbHBIM MOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATypaAJIbHBIM MOKa3aTeIeM
15 Penienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PEATbHOM MPAKTUKHU
16 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLICHTHI U3 pealbHOU MPAKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLICHTHI U3 PEATHbHOU MPAKTUKHU
19 [Ipu3Haku AenUMOCTH, Pa3I0KEHUs HA
MHOKHUTEIH HATYPAJIbHBIX YUCEI
20 [Ipu3Haku AenMMOCTH, Pa3iIoKEeHUs Ha
MHOXKHUTEIH HATYPaJIbHBIX YHCEI
21 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPOMOPIMOHATBHOCTH
2 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPONMOPIHOHATBHOCTH
73 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peanbnpie 3aBucumocti. [Ipsmast u
oOpaTHas MPOTOPIMOHATHPHOCTH
)5 KonTpomnpHas pabota mo Teme
"PannoHanabHble ynciaa"
26 ByKkBeHHBIE BBIpaXKEHUS bu6muoreka [JOK



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

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

27 DopMmyJibl
28 DopmyJibl
29 Ilepemennsie. JlomycTrmblie 3HAYCHUS
MEePEMEHHBIX
[IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH,
30 packpbITHE CKOOOK U MPUBEICHUE TTOJ00HBIX bubamorexa LOK
https://m.edsoo.ru/7f41fafa
claraeMbIx
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUM,
31 pacKkpbITHE CKOOOK M IPUBEIEHUE MOJOOHBIX bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
claraeMbIx
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUM,
32 pacKpbITHE CKOOOK U MPUBEICHHE MOJ00HBIX
ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUM,
33 pPacKpbITHE CKOOOK M MPUBEICHHE MOJ00HBIX
claraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubmuoreka [IOK
IoKa3arejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnnorexa [JOK
1oKa3arejieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubmuoreka [IOK
roxkasarejieM https://m.edsoo.ru/7f4218be
but6mmorexa [IOK
37 Mroroteret https://m.edsoo.ru/7{42276e
but6mmorekxa [IOK
38 Mroroteret https://m.edsoo.ru/7f422930
39 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6nunorexa LIOK



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

MHOTO4JICHOB https://m.edsoo.ru/7f422af2
40 CiokeHue, BBIYUTaHUE, YMHOXKEHUE bu6nmmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422¢cc8
A1 CiokeHue, BBIYMTaHHUE, YMHOXKEHUE bubnunorexa LIOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnunoreka LIOK
MHOTO4JICHOB https://m.edsoo.ru/7f423182
43 DopMyJibl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopmyIibl COKPALLIEHHOTO YMHOXKEHHUS bubmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f4241d2
47 DopMyIbl COKPALIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxxeHne MHOrOUJI€EHOB HA MHOKUTENN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTENH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHnrne MHOTOYIEHOB Ha MHOKHTEIHN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHnne MHOTOYIEHOB Ha MHOKHTEIHN
5 KonTpomnpHas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
53 YpaBHeHue, NpaBuiia Ipeoodpa3oBaHus

YpaBHEHUS, PABHOCHJIBHOCTh YPABHEHHI



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
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

JInHeHOE ypaBHEHHE C OJJHOW NTEPEMEHHOM,

>4 pelIeHne JIUHEHHBIX YpaBHEHUN
55 JInHeHOE ypaBHEHHE C OJJHOW IIEPEMEHHOM, bubnmnoreka HOK
pELICHUE JIMHENHBIX YPABHEHUI https://m.edsoo.ru/7f420482
56 JIuHeitHoe ypaBHEHHE C OJTHOM MTEPEMEHHOM,
pelIeHne JIUHEHHBIX YpaBHEHUI
57 Pemienue 3aad ¢ moMoUIp0 ypaBHEHH buGnuorexa [IOK
https://m.edsoo.ru/7f42064e
58 Pewienue 3aga4 ¢ nOMOIIbIO YPaBHEHUI bubmmorexa [IOK
https://m.edso0.ru/7f420806
59 Pemienue 3aga4 ¢ nOMOIbIO YPaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f4209a0
60 Pemienue 3agayu ¢ mOMOIIBIO YpaBHEHHI bubmmorexa [TOK
https://m.edsoo.ru/7f420e6e
61 Jlunelinoe ypaBHEHHE C IBYMs bubnnoreka [JOK
MePEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427¢32
6 JIuneliHOE ypaBHEHHE C IBYMs bubmmnoreka HOK
HNEpEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C bubmuoreka [IOK
JIByMs IIEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEMHBIX YPaBHEHHI C
JIBYMsI TIEpEMEHHBIMU
65 Cucrema IByX JIMHEMHBIX YPaBHEHHI C
JIBYyMsI [I€PEMEHHBIMU
66 Cucrema IByX JIMHEMHBIX YPAaBHEHHI C
JIBYMsI TIEpEMEHHBIMU
67 Pemenne cucrem ypaBHEeHHN bubmorexa LIOK

https://m.edsoo.ru/7f4284de



https://m.edsoo.ru/7f420482
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
https://m.edsoo.ru/7f4284de

bubnunoreka LIOK

68 Pewerne cicrem ypasHerti https://m.edsoo.ru/7f42865a
69 Peuienue cucrem ypaBHEHHM bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cucrem ypaBHEHH
71 Pemenue cucrem ypaBHEHUI
7 KoHntponbnas padota nmo teme "JIuHeiHbIC bubnmnoreka HOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubmorexa [IOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 HHeIoBbIe MPOMENKYTKit https://m.edsof)_.lru/7f41dff2
75 YucnoBble IPOMEXKYTKH
76 Paccrosinue Mexny AByMs TOUKaMH
KOOPJIMHATHOU IIPSAMOM
77 Paccrostnre Mexny AByMs TOUKaMH
KOOPJMHATHOU IIPSMOM
73 [IpssMoyrosibHast cUCTEMa KOOPAUHAT Ha bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbpHas cucreMa KOOpAUHAT Ha bubmuoteka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3a1aHHbIX HOpMyIaMu ngi;;fg;gﬁ/};‘“eg%
bu6muoreka [JOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMyTIaMu https://m.edsofm/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMyTIaMu
83 Urenue rpauKoB peaibHbIX 3aBUCHMOCTEH bubmmorexa LIOK

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



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

84 Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEN
bu6nmmoreka [IOK
II
83 OHATHE (yHKLHH https://m.edsoo.ru/7f41ef06
86 I'padux dpynkuun
bub6nmoreka [IOK
87 Caoii i
BOHCTBA QyHKLMH https://m.edsoo.ru/7f41f078
bub6nmoreka [IOK
88 @:107 i
BoficTBa ynkuuit https://m.edsoo.ru/7f41f1fe
bubnuoreka [{OK
89 JIuneit
HHeiHiast pyHis https://m.edsoo.ru/7f427282
bubnunoreka LIOK
90 JIuneit
HHeiHiast pyHis https://m.edsoo.ru/7f427412
bubnunoreka LIOK
91 IT HHOM
OCTPOCHHE Ipaguica MHHCHHOM dymicLiH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka IMHEHHON QyHKIIH
93 I'padux pyHkuum y =[x|
94 I'padux pynkmn y =[x|
KonTponbnas pabota no reme "KoopanHatsl
95 u rpapuku. Oyukuun" / Beepoccuiickas bubmmorexa LIOK
P P TOYHEH P https://m.edsoo.ru/7f41£50a
poBepoyHas paborta
%6 HToroBas KOHTpoJIbHAsA paboTa / bubmuoreka [IOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB
Kypca 7 kiacca, 000011eHre 3HaHUH
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB bubnuoreka [IOK
Kypca 7 kiacca, 00001ieHre 3HaHuH https://m.edsoo.ru/7f429£32
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOLOB bu6muoreka [JOK

Kypca 7 kiacca, 000011eHre 3HaHUH

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



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
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https://m.edsoo.ru/7f429c6c
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https://m.edsoo.ru/7f42a0e0

100 IToBTOpEHNE OCHOBHBIX OHATHUIN U METOI0B 1
Kypca 7 kiacca, 000011eHrue 3HaHUIA
101 IToBTOpEHNE OCHOBHBIX MOHATHI U METOZ0B 1 bubnuoreka [JOK
Kypca 7 xiacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MIOHATHI U METOZOB | bubmmoreka [JOK
Kypca 7 kiacca, 000011eHrue 3HaHUI https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTnyeckue tuppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 KBaznpaTHblii KOpeHb U3 UuCIiIa 1 bubmmorexa [JOK
https://m.edsoo.ru/7f42d452
bubnnorexa [JOK
2 [TonsTre 06 UppaOHAIEHOM YHCIIE 1 https://m.edsogm/7f426aaa
3 JecsiTuunble MpUOIMKEHNS 1
UPPaLMOHATILHBIX YHCET
4 Jlecatuunble npuOInKeHus |
UppalMOHATIBHBIX YHCET
5 JlelicTBUTENBHBIC YHCTIA 1
6 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuii KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUa X2 = a 1
10 CgoiicTBa apu(PMETHIECKUX KBAIPATHBIX | bubnnorexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX | bubmmnoreka HOK
KOpHEU https://m.edsoo.ru/7f42d862
12 [TpeobpazoBaHne YUCIOBBIX BHIPAKEHUH, | bubmuoreka [JOK
COZEpKAILUX KBaIpaTHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [TpeobpazoBaHne YUCIOBBIX BHIPAKEHUH, | Bbubmuotexa [JOK
COJIEpKAMNX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHne YNCIOBBIX BHIPAXKEHUH, 1 bubmuoteka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

coJIepKaluX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpa3zoBaHKe YNCIOBBIX BEIPAKCHHM, bubnmnoreka HOK
COZIEpKAIIMUX KBaIpPaTHbIE KOPHU https://m.edsoo.ru/7f42¢262
bu6nmoreka [IOK
16 CreneHb C 1eNbIM MoKa3aTeaeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKpYXKaromero Mupa (ot
Py pa ( bu6nmorexa [IOK
17 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKHUX
https://m.edsoo.ru/7f436098
00BEKTOB), JUINTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEeM MHUPE
18 CBOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelieM bubmmorexa [TOK
. https://m.edsoo.ru/7f435648
. bubnuoreka [{OK
19 CBOIICTBa CTETNIEHU C IICJIBIM TTOKa3aTesieM
https://m.edsoo.ru/7f435648
. bubnnorexa [{OK
20 CBOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelieM
https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHH C IIEJIBIM IMOKa3aTeaeM bubmorexa HOK
H https://m.edsoo.ru/7f43599a
22 CBolicTBa CTENEHH C IIEJIBIM IMOKa3aTeaeM bubmorexa HOK
H https://m.edsoo.ru/71f435ed6
23 KBanpaTHblil TpExuneH
24 KBanparsslii TpExuineH
)5 PasnoxeHne KBagpaTHOro TpEXUacHa Ha bubmmnoreka [HOK
MHOXUTEIIN https://m.edsoo.ru/742fd38
26 Paznoxxenue kBagpaTHOrO TpEXUiieHa HA bubmuorexa [IOK
MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
7 KonTponbHas pabora no Temam bubmuoteka [IOK

"KBanparusie kopHu. CreneHu.

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



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

KBanpatnsiii Tpexusnen"

bubnmnoreka HOK
28 Adrebpairieckas 1pod https://m.edsogru/7f430382
29 JlommycTrMble 3HaYCHHSI IEPEMEHHBIX,
BXOJISINX B IreOpanvecKue BhIPaKEeHUS
30 JlomycTumble 3HaUCHHSI IEPEMEHHBIX,
BXOJISIIIUX B AJITeOpandecKre BHIPAKCHUS
31 OCHOBHOE CBOMCTBO aJIreOpanvecKon bubmmorexa [JOK
Ipobu https://m.edsoo.ru/7f4308e6
. bubmmoreka [JOK
32 Coxpainertne apodeit https://m.edsoc]fru/7f430a8a
. bubmmoreka [JOK
33 Cokpantetiite ApoGefi https://m.edsogm/7f430f44
. bubmmoreka [JOK
34 Cokpantetiite ApoGefi https://m.edsogm/7f430f44
35 CnoxeHue, BBIUNTAaHUE, YMHOKEHHUE U bu6mmoteka IIOK
nienieHue anredpanyeckux Apooeit https://m.edsoo.ru/7f43128¢c
36 CrnoxeHue, BRIUUTAaHUE, YMHOKEHHUE U bubnmorexa LIOK
JeJIeHUE alire0pandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIUUTAaHUE, YMHOKEHHUE U bubnmnorexa [JOK
JeNieHre anredbpandeckux Apoodei https://m.edsoo.ru/7f4318¢c2
18 CrnoxeHue, BRBIUNTAaHUE, YMHOKEHHUE U bubmuorexka [IOK
JienieHre anredpanyeckux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux bubmuoreka [IOK
anreOpanveckue apoou https://m.edsoo.ru/7f43259¢
40 [IpeoOpazoBanue BEIpaXKEHUA, COAECPIKALINX bubmuoreka [IOK
anredpanveckue Ipoodu https://m.edso0.ru/7f432736
41 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux bu6muoreka [JOK



https://m.edsoo.ru/7f430382
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

anreOpanyeckue Apodu

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

4 KoHnTtponbHas pabota 1o Teme bubnmnoreka HOK
"Anrebpandeckast 1poOs" https://m.edsoo.ru/7f431d36
bubnmnoreka HOK
43 Keanpattioe ypasiieie https://m.edsogm/7f42eela
44 HenosiHoe kBapaTHOE ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela
46 ®opmyJsia KOpHEH KBaJIpaTHOIO ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42f158
47 dopmyina KOpHEH KBaJIpaTHOTO YpaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f4236
48 ®opmya KOpHEHN KBaIpaTHOTO YPaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f42f5a4
bubmmnoreka HOK
49 Teopema Birera https://m.edsoc])_].;ru/7f42fef0
bubnnorexa [JOK
50 Teopema Birera https://m.edsogru/7f430076
51 Pemenue ypaBHeHMI, CBOASIINXCS K bubmuoteka [IOK
KBaIpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pemenne ypaBHeHui, cBoasmmxcs K bubmmnoreka HOK
KBaIPATHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimue ApoOHO-palliOHAILHBIE bubmuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimme ApoOHO-paLlMOHATbHbIE bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TEKCTOBBIX 3a1a4 C IIOMOIIBIO bubmmoreka [IOK



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
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

KBaJPaTHBIX YPaBHECHUU

https://m.edsoo.ru/7f42f75¢c

56

57

Penienne TeKCTOBBIX 3a7a4 € TIOMOILBIO
KBaJPaTHBIX YPaBHEHUU

KoHntponbhas padota mo teme "KBanpaTHbie
ypaBHEeHUS"

bub6nmoreka [IOK
https://m.edsoo.ru/7f42{816

bubnunorexa LIOK
https://m.edsoo.ru/7f430112

58

JInHeHOE ypaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pellieHus] ypaBHEHUH B IIEJIbIX YHCIIaX

59

60

61

JInHeitHOe ypaBHEHHE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelieHus: ypaBHEHUH B LEJBIX YUCTIAX
JluneitHOE ypaBHEHUE C IBYMS

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pelIeHNs YPaBHEHU B LIENbIX YUCIIaX

Penienune cucrem aByX JIMHEHHBIX
YPaBHEHMH C IByMsI IEpEMEHHBIMU

62

63

64

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMHU
Pewienne cucreM IByX JIMHEUHBIX

YPaBHEHUH € ABYMS IEPEMEHHBIMU

[Tpumeps!l peleHns: CUCTEM HETMHENHBIX
YPaBHEHMH C IByMsI IEpEMEHHBIMU

65

66

67

[Ipumepsl permeHnst CUCTEM HEJTMHEHHBIX
YpaBHEHUH € JIBYMsSI IEPEMEHHBIMU

I'paduueckas uHTEpHIpETALIUS YPABHEHUS C
JBYyMsI IEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YpaBHEHUH € ABYMS [TEPEMEHHBIMU

I'paduueckas uHTEpHIpETALIUS YPABHEHUS C

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

bu6nunorexa LIOK



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

JIBYMsI [IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH € ABYMS [TEPEMEHHBIMU

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

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIIBIO

08 CUCTEM ypaBHEHUH
69 Penienne TeKCTOBBIX 3a7a4 € TIOMOILBIO
CHCTEM YpaBHEHUM
70 Pemenne TekcTOBBIX 3a71a4 € IOMOIIBIO
CHCTEM YpaBHEHUM
71 HucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOI TepeMeHHON
74 Jlunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHHE https://m.edso0o.ru/7f42c692
75 Jlunelinbie HEpaBEHCTBA C OJTHOM bubmmorexa [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢840
76 JInHeliHbIC HEPABEHCTBA C OJJHON
MIEPEMEHHOM U UX PEIICHHE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuoreka [IOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42cb88
73 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON bubmmoreka HOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM U UX PEIICHHE
N3ob6pakenue penieHus TMHEHHOTO
80 HEPABEHCTBA U UX CUCTEM HA YMCIIOBOU bubnmorexa LHOK
. https://m.edsoo.ru/7f42c9e4
npsIMOM
81 N300paxeHue pemieHus JMHEHHOTO bu6muoreka [JOK

HEPAaBCHCTBA N UX CUCTEM Ha YHCJIOBOM

https://m.edsoo.ru/7f42c¢9¢e4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

IPsAMOi

KonTponbhas pabota no remam

82 n ~1Nn
HepasenctBa. CucteMbl ypaBHEHUM
83 [Tonsitue GyHKIIMN bubmorexa HOK
https://m.edsoo.ru/7f433¢c12
84 O0nacth onpeaesIeHus] © MHOYKECTBO bubnmnoreka HOK
3HA4YCHUH (PYHKITUN https://m.edsoo.ru/7f433d84
85 Crioco0s1 3a1aHust PyHKIUIH
86 ['paduk pynkunu
27 CaoticTBa (QyHKIIUH, HX OTOOpakeHHE Ha
rpaduke
88 Urenue u noctpoeHue rpagukoB QyHKIHIA
29 [Tpumeps! rpadukoB QyHKIIHIA,
OTpaXKaroIIUX peaabHbIe POIECCH
OYHKIMH, OMMCHIBAIONIUE MPSIMYIO U
Y PAMY bubmmoteka IIOK
90 00paTHYIO MPOMOPITHOHAILHBIE
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 'unep6ona
92 ['unep6omna bubaunorexa [JOK
https://m.edsoo.ru/7f4343e2
bubnunorexa LIOK
93 r =x2
pauic dyricumn y =X https://m.edsoo.ru/7f434572
Oyakmun y =x%, y =x3, y = Vx, y = [X[;
94 r };q)HL:IeCK};e en};eHHe ; aBHeH};Iﬁ |I/I| bubmmorexa LIOK
p p . yp https://m.edsoo.ru/7f434d38
CUCTEM YPaBHCHHIA
[ToBTOpEHNE OCHOBHBIX MOHSATUI M METOJIOB
N bubmuoreka [{OK
95 KypcoB 7 u 8 Kj1accoB, 0000IIeHrne 3HaHU /

Bcepoccuiickas npoBepouHas paboTa

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



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

06 Wrorosast koHTpOJIBbHAS paboTa / | Bbu6muotexa [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f434eb4
97 IToBTOpEHNE OCHOBHBIX NOHSATHUN U METOI0B 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUT
08 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB 1 bubmmoreka [JOK
KypcoB 7 1 8 KjaccoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B | Bbu6muotexa [JOK
KypcoB 7 1 8 KjaccoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B | bubnuorexa [IOK
KypcoB 7 u 8 KJIacCOB, 0000IIeHIE 3HAHUI https://m.edsoo.ru/7f4376b4
101 [loBTOpEHNE OCHOBHBIX MOHATHI U METOLOB 1 bubmmoreka [JOK
KypcoB 7 u 8§ Ki1accoB, 0000111eHne 3HAHU] https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B | Bbu6mmoteka [JOK
KypcoB 7 u 8 KJIacCOB, 00001IeHIe 3HAHUI https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f434eb4
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 KUIIACC

Ne
n/n

Tema ypoka

PanyonaneHble yncia, MppalnoHaIbHbIE
yucia, KOHEUHbIe U OECKOHEYHBbIE
JECSITUUHBIE IpOOU

MHOXeCTBO JIeHiCTBUTENIBHBIX YHCEIT;
JeMCTBUTENIbHBIE YHCIIa KaK OECKOHEUHbIE
JeCATUYHbIE TpooU

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Bzanmuo OAHO3HAYHOC COOTBCTCTBUC MCIKIY
MHOXCECTBOM l[ef/'ICTBI/ITeJII)HI)IX YHUCCII U
MHOXCCTBOM TOYCK KOOpI[PIH&THOﬁ HpHMOﬁ

CpaBHEHUE TEUCTBUTEIBHBIX YHCEIL,
apudMeTHIeCcKHe IEUCTBHS C
JIEHCTBUTEIIbHBIMU YUCIIAMH
[TpubmmkE€HHOE 3HAUEHNE BEIUYUHBI,

TOYHOCTH HpI/I6J'II/I)K€HI/I$I

OkpyriieHne yucen

OxkpyrieHnue yucen

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OlIeHKA pe3yJIbTaTOB
BBIYHUCIICHUN

10

JIunelinoe ypaBHeHue. Pelienne ypaBHeHUN,
CBOJSIIMXCS K JIMHEUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66



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

JInnelinoe ypaBHeHue. PelieHne ypaBHeHuH,

1 CBOJSIIMXCS K JIMHEHHBIM
12 KBanparHoe ypaBHeHue. Penienue bubnnoreka [HOK
YpPaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
13 KBagparHoe ypaBHenue. Pemenue bubnmoreka [JOK
YpaBHEHUH, CBOJAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢542
14 bukBagpaTHbie ypaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpartHbie ypaBHEHUs bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHns: ypaBHEHU TpeTben 1
16 4eTBEPTON CTETNIEHEN Pa3JIOKEHUEM Ha
MHOHUTEIH
[IpuMepsl penieHust ypaBHEHUHN TPEThEUN U
17 4eTBEPTON CTETNIEHEN Pa3JIOKEHUEM Ha
MHOHUTEIH
18 Pemenne npo6GHO-paliMOHANBHBIX YPaBHEHUN bubmmorexa [OK
https://m.edsoo.ru/7f43c9b6
19 Pemenune npo6GHO-paIiiOHaBHBIX YPaBHEHHUH bubnuorexa LIOK
https://m.edsoo.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a7a4 alredpanyecKum
METO0M
21 Pemienne TeKCTOBBIX 3a7a4 aNreOpanyecKum
METOI0M
” Pemenne TeKCTOBBIX 3a7a4 aNredpanyecKum
METOI0M
” KonTponbhas pabota no teme "YpaBHeHuUs ¢

OJIHO epeMeHHon"



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

24

YpaBHEHHE ¢ ABYMSI IEPEMCHHBIMU U €T0
rpaduk

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

25

26

YpaBHeHUE ¢ 1BYMs IEPEMEHHBIMU U €T0
rpaduk

Cucrema JIByX JUHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellieHne

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

27

Cucrema 1ByX JIMHEHHBIX YpaBHEHUH €
JBYMs IEPEMEHHBIMU U €€ pEIlICHUE

28

29

Cucrema 1ByX JIMHEHHBIX YpaBHEHUH €
JIByMs IIEPEMEHHBIMU U €€ pelieHue

Cucrema 1ByX JIMHEHHBIX YPaBHEHHH €
JIBYMsI IEPEMEHHBIMU U €€ pelIeHne

30

Pemenue cucrem AByX ypaBHEHUI, OJJHO U3

KOTODBIX JINHENHOE, a IPYyroe — BTOPOM
CTEIICHU

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

31

32

33

34

Pemenne cucreM nByX ypaBHEHHU, OJHO U3

KOTODBIX JINHENHOE, a IPYyroe — BTOPOM
CTEIECHU

Pemenue cucrem 1ByX ypaBHEHMI, OHO U3

KOTODBIX JINHENHOE, a IPYyroe — BTOPOM
CTEIECHU

Pemenue cucrem 1ByX ypaBHEHMI, OHO U3

KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTETIEHU

['padmueckas HHTEpIIpETALIUS CUCTEMBI
YPaBHEHUH C ABYMs IEPEMEHHBIMU

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

35

Pemenne TekcTOBBIX 3aa4 anredpanyecKum

CII0co00OM



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemrenne TeKCTOBBIX 3324 alre0OpanyecKumM

36
crocob6omM
37 KonTtponsnas padora no Teme "Cucremsl
ypaBHEHHUI"
38 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOM bubnuorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeiHbIe HEPaBEHCTBA C OAHOMN bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
4 Jlunelinble HEpaBEHCTBA C OJJHOMN bubnuorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl JII:IHeﬁHLIX HEPABEHCTB C OJJHOM
MEPEMEHHOMN U UX PEIICHHE
44 Cucremsl nI:IHeﬁHLIx HEPaBEHCTB C OJHOU
MEPEMEHHO U UX pelIeHne
45 Cucremsl J'II:IHCf/iHLIX HEPABEHCTB C OJTHOMN
NIEPEMEHHOI U UX pElICHNE
46 KBazpaTHble HEPaBEHCTBA U MX PELLIEHUE bubnuorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBazpaTHble HEPaBEHCTBA U MX PELLIEHUE Buommorexa LOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE Buommorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
50 KBaapaTHbIe HEPABEHCTBA U UX PELIEHUE
51 I'padmueckas uHTEpHIpETALIUS HEPABEHCTB U bubnuorexa [IOK



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
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CHUCTCM HCPABCHCTB C IBYMS IICPECMCHHBIMU

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

['padmyeckas uHTEpIpETALIUSI HEPABEHCTB U

32 CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasencrna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyHkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pyHkius, e€ rpaduk u bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosna, KOOpAMHATHI BEPIIUHBI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUU TTapadoJIbl https://m.edsoo.ru/7f439¢eb4
53 [TapaGoma, KOOpAUHATHI BEPIIUHBI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUU TTapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEPILINHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAUHATHI BEPILIUHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
6 [Tapabona, KOOpAUHATHI BEPILIUHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
63 I'paduku pynkuumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y =kx, y =kx +b,
y=k/x, y=X3, y=vX, y=[X|
65 I'paduku pynkuumii: y =kx, y =kx + b,



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

y=k/x, y=x°, y=vx, y=[x|

I'padpuku pynkmmii: y = kx, y =kx + b,

66
y=k/x, y=x*, y=vX, y=[x|
67 I'padpuku pynkmmii: y = kx, y =kx + b,
y:k/x’ y:X3> y:VX3 y:|X|
68 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|
69 Kontponsnast padora no teme "®@ynkuun" bubmmorexa [TOK
https://m.edsoo.ru/7f43ab84
. bubnuotexa [JOK
70 [ToHATHE YNCIOBOM MOCIIEI0BATEILHOCTH
https://m.edsoo.ru/7f43e6c6
3alaHue MoCIe10BaTeIbHOCTH
71 eKyppeHTHOU opMmyIoit u popmMyItoit n-ro bubmorexa LHOK
PEYPP Py pMY https://m.edsoo.ru/7f43ebda
YyjieHa
7 Apudmerrdeckas ¥ reoMeTpUICCKas bubnnoreka [JOK
MPOrpeECCUU https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuiecKas bubnnoreka [JOK
NpOrpeccuu https://m.edsoo.ru/7f43f3b4
@opMyJIbl N-To YieHa apuPMETHIECKON U
. . bubnuorexa [JOK
74 r€OMETPUUYECKON MTPOTPECCUH, CYMMBI
https://m.edsoo.ru/7f43f58a
MEPBBIX N YJIEHOB
@opmyJibl N-TO WieHa apuPMETHIECKON 1
Py o P . bubmuorexa [JOK
75 r€OMETPUUYECKON MTPOTPECCUM, CYMMBI
https://m.edsoo.ru/7f43ef2c
MEePBBIX N YJIECHOB
DopmyJibl N-TO WieHa apu(PMETUYECKON U
76 reofaez WYECKOM Ipor I;C((:II)/Iﬁ CYMMBI bubmmorexa [TOK
P Portp > &Y https://m.edsoo.ru/7f43f0c6
MEePBBIX N YJICHOB
77 @DopMyITbl N-TO YIeHa apuPMETHIESCKON U bubnmnoreka [JOK



https://m.edsoo.ru/7f43ab84
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

F€OMETPUUYECKON ITPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43f72e¢

@opMyIIbl N-ro WieHa apu(pMeTHIeCKOl u

N N bu6mmoreka [IOK
78 F€OMETPUUYECKOU MPOTPECCUI, CYMMBI
https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJICHOB
N3o0pakeHue 4ieHOB aprupMETHIECKON 1
79 reOMETPUUYECKON MPOrpeccuii ToOuKaMu Ha
KOOPAMHATHOW INIOCKOCTH
H300paxeHue wieHOB apupMeTUIeCcKOi u
80 reoMEeTPUUYECKON MPOrpeccuii ToukaMu Ha
KOOPJMHATHOM TIIOCKOCTU
81 JInHENHBIN U SKCIIOHEHIIUAIBHBIA POCT
bubmunorexa [JOK
82 Cro’xHbI€ POLIEHTHI
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
83 Cro’xHbI€ POLIEHTHI
https://m.edsoo.ru/7f4401a6
84 KonTposabHnas pabora no teme "Hucnopbie bubnuoreka [IOK
[I0CJIe0BaTEIbHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
25 3HaHUH. 3aMKuch, CPAaBHEHUE, JEHCTBUS C
JIEHCTBUTEIILHBIMU YUCJIAMH, YUCIOBAs
npsiMast
26 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HaHuM. [IpoLIeHTHI, OTHOIIEHUS, TPONOPIINU
g7 [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIH
3HaHuid. OKpyTrieHne, NpUOIKEeHUE, OIleHKA
28 [ToBTOpEHHE, 0600IIEHNE U CUCTEMATH3AIIH bu6mmoreka [JOK

3gaHui. Pernrenne TeKCTOBEIX 3a1a4

https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
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https://m.edsoo.ru/7f443b12

apu(METHUECKUM CIIOCOOOM

[ToBTOpEHME, 000OIIIEHUE U CUCTEMATH3AIIHS

N bu6mmoreka [IOK
89 3HaHui. Pellienne TeKCTOBBIX 3a7a4
https://m.edsoo.ru/7f443cd4
apu(METHUECKUM CIIOCOO0M
IToBTOpEHME, 000OIIEHNE U CUCTEMATH3AIIHS
. bu6mmoreka [IOK
90 3HaHui. PelleHne TeKCTOBRIX 3a1a4
https://m.edsoo.ru/7f443fea
apupMETHUYECKUM CIIOCOOOM
[ToBTOpEHME, 000OIIEHNE U CUCTEMATHU3AIIHS
. bubnuorexa [JOK
91 3HaHui. [IpeobpazoBanue anredpandaecKux
~ https://m.edsoo.ru/7f4441ca
BBIPAXECHH, JOMYCTUMbIE 3HAYECHUS
[ToBTOpeHue, 0600IIeHNE ¥ CHCTEMATH3AITUS
. bubnuotexa [JOK
92 3Hanuid. [IpeoOpazoBanue anredpandeckux
. https://m.edsoo.ru/7f444364
BBIPAXECHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpeHue, 0600IIeHNE ¥ CHCTEMATH3AITUS
93 3nanuii. [IpeoOpa3oBanue aaredOpandecKux bubmorexa LIOK
’ P, p p https://m.edsoo.ru/7f44462
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
94 sHanui. [Ipeobpa3oBanue aaredpandecKux bubmorexa LOK
’ 13 p p https://m.edsoo.ru/7f444a94
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
IToBTOpeHue, 0000IIEHNE U CHCTEMATH3AIINS
95 3HaHI/II7Ip DyHKIIMU: TOCTPOSCHUE, CBOMCTBA bubmmorera [TOK
Y T p ’ https://m.edsoo.ru/7f444c56
M3YYECHHBIX (DYyHKIIUH
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
96 3HaHui. OyHKIMU: DOCTPOCHUE, CBOMCTBA bubmmorera [TOK
Y T p ’ https://m.edsoo.ru/7f444f44
W3YYCHHBIX QYyHKIIUH
[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIHS
. . bubmuorexa [JOK
97 3HaHU. OyHKIMK: TOCTPOEHHUE, CBOMCTBA

M3YYEHHBIX QyHKIUH

https://m.edsoo.ru/7f44516a
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https://m.edsoo.ru/7f4446f2
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[ToBTOpEeHUE, 06001IEHNE U CHCTEMATH3AIUS

bubmuoreka [JOK

98 3HaHUW. DYHKIMU: TOCTPOECHHE, CBOMCTBA 1
. https://m.edsoo.ru/7f4452¢6
U3YYECHHBIX QyHKIUH
[ToBTOpeHUEe, 06001IEHNE U CHCTEMATH3aIUS
. . bubnmoreka [JOK
99 3Hanuil. [ paduueckoe pemeHre ypaBHeHUN 1
https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3auUs
100 3Hanuil. [ paduueckoe pemeHne ypaBHeHUN 1
U UX CUCTEM
101 HroroBast KoHTpoIbHAs paboTa 1
102 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

1

1.1

Yucna v BRIYUCICHUS

BBIHOJ'IHHTB, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

apI/I(bMeTI/I‘-IeCKI/Ie HeﬁCTBHﬂ C paiMOHAJIbHBIMHU YHCJIaMU

1.2

Haxomuth ~ 3HaueHHMs]  YHUCJIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUeHUN JAPOOHBIX

BBIp)XEHUH, coJlepKaIuX OOBIKHOBEHHBIC U IECITUIHBIE TpOOH

1.3

1.4
1.5

[lepexomuts OT oOmHON (OPMBI 3amHMCH 4YUCEl K  JPYrou
(mpeoOpa3oBeIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JICCSITHYHYIO, B YAaCTHOCTH, B OCCKOHECUYHYIO
JECSITHUHYIO ApOOb)

CpaBHI/IBaTB " YHHopsasA041uBaTh palfiOHAJIbHBIC YHUCIIa

OxpyrisTh yncia

1.6

BpINONHATE NPUKUIKY M OUEHKY pPE3yJbTaTa BBIYMCIEHUN, OLICHKY
3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKAa3aTCIIIMU

1.7

1.8

2.1

[IpuMeHATh TNpHU3HAKKH JENMMOCTH, PAa3j0KEHHE HAa MHOXUTEIN

HaTypaJIbHBIX YHUCCII

Pemlate  NpakTUKO-OPUEHTUPOBAaHHBIE  3aJayd, CBA3AHHBIE C
OTHOILLIEHHEM BEJINYMH, MIPONOPIUOHAIBHOCTHIO BEJINYUH,
MIPOLICHTAMH, WHTEPIPETUPOBATh PpE3YyJIbTAThl pELIeHUs 3aaad ¢
Y4ETOM OTpaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX

00BEKTOB
AnreOpanuecKkue BhIpaKCHUs

Ucnonb3oBarh anredpandyeckyr0 TEPMHHOJOTHIO M  CHUMBOJIHKY,

NPHUMCHAITH e€ B nmponecce OCBOCHUA yqe6Hor0 MaTepuaia




2.2

23

Haxonute 3HadyeHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX
3HAYECHMAX IIEPEMEHHBIX

BremonHaTh Hp606p330BaHI/IH OCJI0Tro BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonaHsaTe yMHOXKEHHE OJTHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NpPUMEHATh (OpMysbl KBaJpaTa CyMMBI U KBajapaTa

pasHoCTH

2.5

OCYH.[CCTBHSITB PA3JI0KCHUEC MHOT'OYJICHOB HA MHOKHUTCJIU C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKU 0611161"0 MHOXHUTEIIA, TPYIIIIMPOBKU ClIara€MbiX,

npUMeHEHHs (HOPMYJT COKPAIEHHOTO YMHOXKCHHUS

2.6

2.7

3.1

3.2

[TpumensTh peoOpa3oBaHKsi MHOTOWICHOB JJIsl PELICHUST Pa3IMIHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEIMETOB, U3 PEalIbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypPaJbHBIMHU ITOKa3aTEIISIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUS U HEPABEHCTBA

Pemarp JsmMHENHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUjIa Mepexoja OT UCXOMHOIO YPAaBHEHMs K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YUCIO KOPHEM YPaBHEHUs

[IpumensaTs rpaduyeckue MeETOJAbl MPU  PELICHUM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

3.4

[TonOupath mpUMepsl Hap Yuce, SIBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMs IEPEMEHHBIMU

Ctpouth B KOOPAUHATHOMN IUNIOCKOCTH IpaUK JMHEHHOTO YPaBHEHUS C
JBYMsl TI€PEMEHHBIMH; IOJIb3YSCh TI'paUKOM, MPHUBOAUTH NPHUMEPHI

peuieHusl ypaBHEHUs

3.5

3.6

4.1

Pemrate cuctemsl 1ByX JMHEHHBIX YPAaBHEHHU C ABYMS IIE€PEMEHHBIMU,
B TOM 4HCIIE TpapUUECKU

CocTaBnATh U pemarh JUHENHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH MO YCIOBUIO 33Jja4H, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ I1I0JyYEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. @yHKIMN

N300pakaTh Ha KOOPAMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJbI, 3alUCBhIBATh

YUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1qec1<0M SA3BIKC




4.2

43

Ormeuatrs B KOOpHHHaTHOﬁ IJNIOCKOCTH TOYKHM II0 3aJaHHBIM
KOoopJuHaTamM

Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIUN y

=[]

44

OnwuceiBaTh C MOMOIIBIO (PYHKIUH HM3BECTHBIE 3aBHCHUMOCTU MEXKITY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHME, LECHY, KOJHMYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI

4.5

HaxonuTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBEPsSIEMOro
pe3yabTara

1

[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIN3A
uHboOpMallMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3

rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

Yucna 1 BEIUMCIIEHUS

1.1

1.2

Hcnons3oBaTh  HayaJbHBIE  MPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YUCEN JJI1 CPABHEHUS, OKPYIJVIEHUsS U BBIUHUCIICHUH,
n300paxkaTh JIEHCTBUTENbHbIE 4YHCIAa TOYKAMU Ha KOOPJMHATHOMN
psAMON

[IpumeHsaTs MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
HaXOJUTh KBaJpaTHblE KOPHHU, HCIONB3YysS IMpH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJIHATH NPe0Opa3oBaHMs BbIpAXKEHUH, coepkKalux

KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH

1.3

2.1

Wcnonp3oBarth 3amucu OONBIIMX W MalbIX YHCET C IOMOIIbIO
JeCATUYHBIX Apo0eil u creneHei yucna 10

Anrebpanueckue BbIpaXeHUs

[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I10Ka3aTeleM, BbIIOJIHATh

HpeO6p8.30BaHI/I$I BBIpa)I(CHHf/'I, coACpiKaluXx CTCIOCHU C LCJIbIM

IIOKa3aTejIEM

2.2

BbInonHATE  TOXIECTBEHHBbIE  MPEOOpa3OBaHUS  PALlMOHATIBHBIX

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




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHHUNA IS PEIICHHUS Pa3InYHBIX

3a/la4 U3 MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 peaTbHON MPAKTHKU
VYpaBHEeHUs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHHA, CBOAAIIUECA K HHUM, CUCTCMbI ABYX ypaBHeHI/If/'I C IAByMs

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapHUuecKux
Ipe/ICTaBIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuiCHu:A, €CJI UMECT, TO CKOJIbKO, 1 npoqee)

[lepexonuTs OT cioBecHOM  (OpPMYIHpPOBKM 3adauyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33J1a4y MOJyYEHHBIN pe3ybTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUi
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMHU

[lonuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHbIE MOHATUS M  S3BIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuEHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU

1o e€ rpaduky

4.2

kix

Ctpouts rpadvku d7IeMEHTApHBIX PYHKIIMIA BHJIA:
y=k/x

, Y =x?, y = X% y = [X|, onuicbIBaTh CBOICTBa YMCIOBON (YHKIUU MO €&

rpaduky




9 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YHOOpAAOYMBATH palMOHAJIBHBIC W HPpalOHAJIBHBIC
qucia

BremonHaTh apI/I(bMCTI/I‘IeCKI/Ie ,HCfICTBHH C pallMOHAJIbHBIMH YUCJIAMU,
COUCTast YCTHbIC U INHUCbMCHHBIC HpI/IéMH, BBIINIOJIHATE BBIYUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMU

Haxogute 3HaueHus CTEIICHEH C OCJIbIMH ITIOKA3aTCIIsIMHU U KOpHeﬁ,
BBIYHCIIATH 3HAYCHUA YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

Oprr JIATHh ﬂeﬁCTBHTeHBHBIe YHnCia, BBIIIOJHATD IPUKUIKY pPE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLICHKY YUCJIOBBIX Bpra)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  juHENHBIE W KBaApaTHBIE YPAaBHEHMs, YyPaBHEHUS,

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

2.2

Pemrate cucteMsl IByX JIMHEHWHBIX YPABHEHUN C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

23

24

2.5

Pemate TekcTOBBIE 3aMaun anreOpanvecKrM CIOcoOOM C TOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS WM CHCTEMbI JIBYX YPaBHEHHH C ABYMS

NEPpECMECHHBIMU

[IpoBoguTh NpOCTEMIIME HCCIEIOBAaHUS YPAaBHEHUH U CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
NpECTaBICHUN (HanmpuMep, yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WIN

CHUCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alUCHIBATh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMblI HCPABCHCTB Ha YHCIO0BOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

DOyHKIUU

PacrioznaBate  (GyHKIMM ~ H3yuyeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYECKH PaCIOJIOKEHUE HAa KOOPAMHATHOHN ITIOCKOCTH Ipa(UKOB
¢bynkui Bunga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKLUI

3.2

[IokaspiBaTh CXEMaTUYECKH PpACIOIOKEHHE Ha KOOPIMHATHON
TUTOCKOCTU TpaduKoB GyHKUMH Buaa y = YX, y = |X| U OmHCHIBAaTh

CBOICcTBa (PyHKIIMIA

3.3

Ctpouth u wm300pakaTh CXEMaTHYECKH TpaduKd KBaIPATUIHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJpPAaTHYHBIX (QYHKIUHA MO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyro (YHKIHIO 1O (Qopmylie, TPUBOAUTH
MpUMepbl KBAaAPATUYHBIX (YHKIUN M3 pealbHON >KU3HH, (PU3UKH,

reOMETPUH

Apudmernueckas v reoMeTpUYecKasi Iporpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 IPOrPECCUH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYJNl A-TO YJIEHA
apu(MeTHyecKoil U reoMeTpUUecKOil MPOrpeccuii, CyMMbI MEPBHIX N

YJIICHOB

43

N3o0paxkaTs 4iieHbl MOCIEA0BATEIbHOCTA TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3alUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSIOYMBAHKUE PALIMOHATBHBIX YHCEI
1 Apudmernueckue IeMcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3angay u3
' pearbHON MPaKTUKX Ha YacTH, HA IPOOH
13 CreneHb C HaTypalbHBIM IIOKa3aTeJeM: OIpeleleHne, NnpeoOpa3oBaHUE
' BBIPa)KEHUI1 Ha OCHOBE OIpENIENIeHNs, 3aUCh OOJIBLINX YUCEell
L4 [IpouieHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOIEHTOB.
' Tpu ocHOBHBIE 33J]auu HAa IPOLIEHTHI, PELICHUE 3a/1a4 U3 PeabHON MPaKTHUKU
Ls [IpuMeHeHHe TNPHU3HAKOB  JEIMMOCTH, pAa3JIOKEHHE Ha  MHOXHTENIU
' HaTypaJIbHbBIX YUCEl
L6 PeanpHple  3aBUcMMOCTM, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIpaXKEHUS
51 ITepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKECHUS C NepeMeHHOU. JlonmycTumblie
' 3HauEHUs IEPEMEHHBIX
25 [IpencraBiaeHne 3aBUCUMOCTH MEXIy BEIWYMHAMH B BUAEC (OPMYIIBI.
' Brruucnenus mo popmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHHUH, TOXJAECTBEHHO  paBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HAaTYpaJIbHBIM ITOKa3aTeIeM
55 OpHowieHbl U MHOrouneHsl. CreneHp MHorowieHa. Clio)keHUE, BBIUUTAHUE,
' YMHOKE€HIE MHOTOYJIEHOB
Y DopMyJibl COKPAIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBI M KBaJpaT pa3HOCTH.
' PopmyJsia pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOrOWIEHOB HA MHOXKUTEIH
3 YpaBHeHus




VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBWiia NPeoOpa3oBaHMs YpaBHEHUS,

>l PaBHOCHIIBHOCTb YPaBHEHUN
32 JluHeitHoe ypaBHEHHME C OJHOW NEPEMEHHOW, YUCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PEUICHUE JIMHEUHBIX YPAaBHECHUI
13 CocraBieHHe ypaBHEHUI 10 YCJIOBUIO 33/1auyu. PelleHue TEKCTOBBIX 3a/1ay C
' IIOMOUIbIO YPaBHEHUN
34 Jlunelinoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €0 Tpaduk
CucremMa JByX JIMHEWHBIX ypaBHEHHH C JByMs IEepeMEHHbIMU. Perienue
3.5 CHCTEM YpaBHEHUH CIOCOOOM IMOJCTaHOBKU. [IpuMepbl pemmeHus: TeKCTOBBIX
3a/1a4 € IOMOLIBIO CUCTEM YPABHEHUN
4 Koopaunats! u rpadpuku. OyHKmm
4.1 Koopaunara Touku Ha npsMon
47 Hucnossle TpOMEKYTKH. PaccrosiHre Mexay AByMs TOYKaMU KOOPJAMHATHOMN
' PAMOM
43 [TpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbBIX (opmyiaamu. UreHHe TpaguKOB pearbHBIX
. 3aBUCUMOCTEN
4.5 [Honstne pynkunu. I'papuk pynkuuu. CoiicTBa pyHKIMHA
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKINM y = |X|
A7 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHHMM U CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
. KBagpatubiii kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu@MeTHYECKHUX KBAaAPATHBIX KOpPHEM M HX NpPUMEHEHue K
1.2 peoOpa30oBaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYMCICHUAM. JleficTBUTENbHbIE
qucna
1.3 Cremnens C 1ebIM TIOKaszareneM u e€ cBoiicTBa. CTaHmapTHas 3aMKCh YHUCIia




2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpartHblii TpEXWIEH, pa30KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnredpandeckoi 1poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOKEHHE, JICJICHNE alNre0pandeckux apooei
24 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢GopMyna KOpPHEH KBaJIpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JUHEWHBIM U KBAIPATHBIM
33 [Ipocreiimue qpoOHO-palOHAIbHBIE YPABHEHUS
I'paduueckas MHTEpHpETaLsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CUCTEM
3.4 JMHEWHBIX ypaBHEHUU ¢ JBYMs nepeMeHHbIMU. [Ipumepsl pemieHus cuctem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemrenune TeKCcTOBBIX 33724 alreOpandeckKuM criocoOom
3.6 YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBo ¢ 071HOM TTepeMEeHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUA
il [Tonsitne ¢ynkuuu. OOMacTh ONpeNeNeHus UM MHOXKECTBO 3HAaYEHU
. ¢ynkuuu. CrnocoOsl 3ajaHus QYyHKIUN
4.2 I'padux Gpynkumu. UreHre cBOMCTB GYHKINU 1O €€ TpapuKy
4.3 ITpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX pPealbHbIE TPOLECCHI
4d @OyHKIUKM, OMUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIMU y =x7, y = X7
4.6 Oynkuun y = [x, y = |x]|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KJTIACC



Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
1 Yucna 1 BBIYUCIICHUS
. PanmonanbHple 4Mclla, MppalMOHAIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO ACHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OECKOHEUHbIE
1o JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOMN npsAMoil. CpaBHEHHE 1€ CTBUTENIBHBIX
4yucell
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEILHBIMH YHCIAMU
W3mepenus, npubImKeHus, oleHKU. Pa3mepsl 00bEKTOB OKpYIKAIOIIEro MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxXkatomeMm wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uuceln. Ilpukuaka u ouneHka
pEe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienue ypaBHeHUN, CBOASAIIMXCA K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHWHM TpETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHANBHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpaguk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHUI C BYMsI IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOMU CTEIICHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH € BYMsI IEPEMEHHBIMU
2.11 Penienune TekCcTOBBIX 3aa4 alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBa
516 I'padmueckass mHTepmperalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' NepPEMEHHBIMHU




DOyHKIMH

KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpIUHATHI

> BEPILKHBI TapaboIibl, OCb CAMMETPUHU apaboJIbl

3.2 I'paduku bynkmuit y=kx, y=kx+b u ux cBoicTBa

33 I'padpuku bynkmuit y=k/x, y = x* 1 X cBOWCTBA

34 I'paduku pyHKIMI , 1 UX CBOWCTBA
4 UYucnoBble NOCIEA0BATENBHOCTU

41 Omnpeznenenne u cocoObl 33JaHUSI YUCIOBBIX IOCIEIOBAaTENIbHOCTEH. 3amaHne
' MOCIIEA0BATEIBLHOCTH PEKYPPEHTHOM hopmyioi u popMyIioil n-ro uieHa

47 Apudmernueckass mporpeccus. Dopmynsl n-ro  uineHa apupMeTHUECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerprueckas mnporpeccuss. PopMmyibpl #n-r0  WIEHA T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

44 N3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 CJ105KHbI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas apoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATILHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, rpaduK QYHKIHHA, HYIHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWS, HAWOONbIIEE W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MIPONOPIIMOHAIBHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAsS (DYHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAXKATH

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUYNHAMU

YMmenue OIIepUpPOBATH HOHSATUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA W CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTOJIbHUKH, MHPSIMOYTOJIBHBIA TPEYroJbHUK,

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




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIUYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM W NPSMOH; yMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamuieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC M KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHyYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATb M  IMPeoOpa3OBHIBAThH




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIy4allHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBaThb BEPOATHOCTH pPEaTbHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIC  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHbIE B XOJ€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOJIUTh
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1 OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 PanmonanbHple  uMcna. ApuMeTHYECKHE Olepallud C  PalUOHAIbHBIMU
' YyHClIaMu

L4 JelictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
' quCcIIaMU

s [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHHS, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BIYUCICHUN

2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
' CBoiicTBa CTeNEHH

23 MHorouseHsl

2.4 Anrebpanyeckast 1poOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHH. HevictBuss ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypajIbHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIMHOCTH
' YpaBHEHUU

35 Lenbie u apoOHO-panmoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a/1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHH
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ysknuu. OoOmacteh
OIpeieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuuu. IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunate! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 HN3mepeHne reoMeTpuiecKuX BEJTUYUH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'pader
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