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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISIETCS. OJHHUM M3 OINOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4aromumxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTpaKEHHUsI MaTEMAaTUYECKOM HAYKOM SIBJIEHUI U MPOLIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyeHue anreOpbl oOecrieuyMBaeT pa3BUTHE YMEHHsS HaOJI0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI WU BBIBOBI,
bopMynupoBath yTBepkAeHHs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarOIIMXCS: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE PACCyXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEJIbBHOCTH OOYYarolMXcs, II03TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISIETCS peaanu3anueil 1e1TelbHOCTHOTO MPUHIIUIIA O0y4EHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKIE
JuHuU: «Yucaa ¥ BeIUUCIEHUS», « ANTeOpandecKkue BhIPAKEHUS, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas H3 3THX colep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JPYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYarOIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHdeckoro s3eika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM st
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMH M HMPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOM
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOAUMOIro JUIsl pelIeHHs 3ajad MaTEMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUECHUE MAaTEMATHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS TNPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTHUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4arOIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaTH4ecKod MOJAENd
JUTSL ONTMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy MjiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBbI 3amucu
npobeit k apyroil. IloHsATMe panMOHAJIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palrOHAJIBHBIMU YKCIIaMU. Pemenue 3aaad U3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OIpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh 00bpIIMX yucen. [IpouenTsl, 3anuce
IPOLIEHTOB B BHJIEe ApoOU U ApoOU B BHJIE MPOIEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae TmpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAKECHUA C IIEPEMEHHOMU. JlOIMyCTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencrasieHue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no gpopmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJO0HBIX ClaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. Ctenenb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTH. PopMmysa pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHMS U HEPABEHCTBA

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

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHeHUW. CocCTaBiI€HHE YpaBHEHUW IO
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. I[Ipumepbl pelieHuss TEKCTOBBIX 3a/lad C I[OMOIIbIO
CUCTEM YPaBHEHMM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. I[lonstue ¢ynkuun. I['paduk
¢bynkun. CroiictBa pynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelueHrne JTUHEHHBIX YpPaBHEHHH W CHUCTEM JHHEWHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BIYMCIEHUS

KBagparHeiii kopeHb u3 uucia. [loHsiTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C LeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AuredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajreOpanveckor Apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbsHbie BRIpaXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienve ypaBHEHHM, CBOIAIIMXCSA K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiimnme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvsd YpaBHEHUN C IBYMs NEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepsl pemreHns cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

PelieHre TEKCTOBBIX 3ajJ1au aNreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIMHA

[Tonsitue Qynkmuu. OOIACTh OMpEACICHUs] W MHOXKECTBO 3HAaYCHUU
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumn. YUrenne coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX pPeabHbIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OYHKIHA y = X2, y = x3, y = VX, y=|x|. T'paduueckoe
pelIEeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHATBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJICHHE
yucel. [[puknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

VYpaBHeHue ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHH MapadoJIb.

I'paduku byrxumii: y = kx, y=kx + b,y =k/x, y = x3, y = Vx, y = [x| u nx
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcuu



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
PEKyppEeHTHOI (popMyIoii U (GOpMyIIOH n-TO YlIeHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. QopMmyinbsl n-ro 4ieHa
apru(pMETHIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl yuyeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaT€MaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MTPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTU MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAaeKTOPUM 00pa30BaHuUsI U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOM
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHPOBAHHE KYJIHTYPbl 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIlMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXAaloIIel cpenapl, IUIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEICTBUI JIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIHbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIEH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WU, TIOHSITHS, TUTIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue aAecTBu:

e BBIABIISITh U XapaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIY IOHATUIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa3OBHIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHBIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 penieHus y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIIeHUs, BBIOMpATh HaWboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOiIemy,
CaMOCTOATENIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME MO  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOM;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILIEHUSI U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIIEOBAHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMK, JAHHBIX,
HEOOXOUMBIX JJISl peIIeHUs 3a1a4u;

BBIOUMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO KPHUTEPHUAM, MPEIOKESHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 0OCYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3aJ1a4 PE3ECHTAUMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3aj1ay;

NPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTb BUIbI padoT, JAOroBapUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBBIX (opmax paboTsl (0OcCyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUs 3a/iauu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOaMH  CaMOIPOBEPKHM, CAMOKOHTPOJS IIporecca u
pe3yibpTaTa peleHus MaTEMaTUIEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEIBHOCTU MOCTABJICHHOW LIEJIU
U YCJIIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyenuss B 7 Kjacce OOyYarOIIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTh pa3HOOOpa3HbIE
CHIO0COOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM JPOOHBIX BBIPAXKEHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTs OT oxHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh Yuca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHM
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJbHBIMU
IIOKAa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HATypaJbHbIX YUCEN.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33]1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AJsredOpanvyecKue BbIPpAKEeHUA

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

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

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJACHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCylIecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXKUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENs, TIPYNIHUPOBKUA  CIIAraeMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

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

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMHU LIS
npeoOpa3oBaHUs BRIPAKCHHIA.



YpaBHeHMS U HEPaABeHCTBA

Pemware yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOJIbI TP PEIICHUU JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLIMXCS PEIICHHEM JUHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPHUBOJAUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

PemaTp cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
quciie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJaud, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCBHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

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

OnucelBaTh C NOMOUIbIO (YHKIMHA HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMKU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MPEeACTaBICHHUS W aHalu3a WHOOpmaiuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHuss B 8 kJiacce oOydYaromMiicsi MOJMYYUT CIIECIYIOIINUE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcrnonb30BaTh HadaJIbHBIE IPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaThb IeWCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, HUCIMOJB3YsS MPH HEOOXOAMMOCTH KAaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



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

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TMOHSATHE CTENEHH C IIeJIbIM  [0Ka3aTeseM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUsT 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 JIBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBouTh MpocCTeive UCCaeOBaHUS YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MPeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJyYEHHBIN pe3ybTar.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CpPAaBHEHHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyro WUIIOCTPALUI0 MHOXKECTBA pEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYEHMsI), ONMPENeNsITh 3HauYeHHE (YHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNU 10 €€ rpaduky.

Crpoutb rpaduku dJ€MEeHTapHbIX QYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OmucHIBaTh CBOICTBA UHCIOBOIA
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJilacce OOYyYarOIIMICS TIOIYYUT CIICIYIOIINAE
MPEIMETHBIC PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAILHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BEITTONTHATE  apupMETHYSCKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppaMOHATBHBIMH YHCIIAMHU.



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

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pPE3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJpaTHBIC YPAaBHEHUs, YPABHECHUS, CBOASAIIMAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

Pemate TekcTOBBIE 3ajauM aiareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUu (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUU PELICHHS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPATHbIC HEPABEHCTBA, HU300paXKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEUICHHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHUJIOB. [loka3piBaTh CXeMaTHYECKU

pacnoJiokKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH rpaduKoB QyHKIUN BUaa: y = kx, y
=kx+by=kx,y=ax2 + bx +¢c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUN KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paxaTb CXEeMaTHYECKU TpauKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, MPUBOJIUTE PUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO TMPOTpPeccCUd Npu
pa3HBIX CTIOCO0aX 3a/IaHuUs.

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

N300pakarb 4ieHbl MOCIENO0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.



Pematsn 3aJgadH, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHClie 337a4d U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTHUH).
[Tepeuenn rsemeHTOB npoBepsemMbix Ha OI'D 1o MatemaTuke
Ko IIpoBepsieMbIil JIEMEHT COACPKAHUS
1 |[Yucna v BIYKCICHUS

1.1 [HarypanbHble u neinsie yncna. [Ipu3Haku 1emMMOCTH 1IEJIbIX YHCell

1.2 |OOBIKHOBEHHBIC U JICCATHYHBIC IPOOH, IPOICHTHI, OECKOHEYHBIE IEPUOANICCKHE IPOOH
1.3 [PanimoHasnbHBIC YKcia. ApupMETHISCKIE ONepalliy C PAOHATEHBIMU YUCIAMH

1.4 |[leiicTBuTenbHbIe yncaa. ApuQMETHYSCKHE ONIEPAIMHU C ICHCTBUTEIbHBIMH YHCIIAMH

1.5 [[Tpubnm>keHHbIC BBIYMCIICHHS, MPaBUJIa OKPYIJICHHS, MPUKUIKA M OIICHKA Pe3yJibTara

BBIYMCIICHUI
2 |AnreOpanyecKie BBIPAKCHUS
2.1 |bykBeHHBIC BBIpaKEHUS (BBIPAKCHUS C IEPEMEHHBIMH)

2.2

CTeneHn ¢ OCJIBIM II0Ka3aTCJICM. CreneHs ¢ pPadrOHAJIbHBIM I1OKAa3aTCJICM. CBolicTBal
CTCIICHHU

2.3

MHOTOWIEHBI

24

Anrebpanueckas 1poOb

2.5

ApudMeTHUeCKHii KOpeHb HaTypaibHOW creneHu. JlelicTBus ¢ apudMeTnyecKuMu
KOPHSIMH HAaTypaJIbHOW CTEIeHH

'YpaBHEHMs M HEpABEHCTBA

3.1

[{enpie 1 poOHO-panoHaIbHbIC YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH YPaBHEHUM

3.2

[{enpie 1 poOHO-panoHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3

Perenye TEKCTOBBIX 3a1a4

UrcnoBbIe ITOCIEA0BATEILHOCTH

4.1

HOCJIGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJIaHUs IMOCIE0BATEILHOCTEMN

4.2

Apudmerndeckas 1 reomeTpuueckast nporpeccur. Popmyia CI0KHBIX MPOLIEHTOB

DyHKIMHU

5.1.

DyHKMsA, crnocoObl 3aaanus QyHkuuu. ['paduk Qynkumuu. O6nacte onpeneneHus u
MHOKECTBO 3HaueHMH QyHkuuu. Hymu @ynkumu. IIpomexyTKu 3HAKONOCTOSHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (yHKUMH. MakcuMyMbl ¥ MUHUMYMBI (YHKIUH.
HaunGonbiiee 1 HauMeHblllee 3Ha4eHne (PYHKIUN Ha IPOMEXKYTKE

KooparHaThl Ha IPSIMON U MIIIOCKOCTH

6.1

KoopanHatHas npsmast

6.2

/lekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH

I 'eomerpus

7.1

["'eomeTpuueckue GUrypsl 1 UX CBOIMCTBa

7.2

TpeyrojibHUK

7.3

MHOIrOyrojabHUKH

7.4

(OKpY»XHOCTb M KPYT'

7.5

I/I3MepeHI/Ie TCOMETPHUICCKUX BEJININH

7.6

BekTopb!l Ha IIIOCKOCTH




BeposTHOCTh U CTaTUCTUKA

8.1

OmnucarenbHas CTAaTUCTUKA

8.2

BeposiTHOCTB

8.3

Kombunaropuka

8.4

MHoxecTBa

8.5

['padsr




TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne o/m P Kounrpouabusie IIpakTuueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 ) bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! 3 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 5 9




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Yucna u Beruncnenus. KBaapatasie KOpHU 15 1 1 hitps://m.cdsoo.ru/7E41 Taf8
) Uucna u Beruncienus. CTENeHsb ¢ 1ebIM 7 0 1 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | 0 bubnuorexa [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 | 1 bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIe 15 | | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 0 | bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
o .
8 YHKIH. OCHOBHBIC OHATH > 0 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9 0 1
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 6006 6 0 0
OBTOPEHHE 1 0DODIHIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 7




9 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl
| Yucna u BeuncieHus. JlelicTBUTEIbLHbBIC 9 0 | bu6mmoteka [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | 1 bubnnoreka HOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | ’ bubmuotexa [HOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
. 1 1 2
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmmoteka [IOK
1 2
3 Dyt 16 https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
1 1 1
6 YucnoBble IOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | ’ bubnmnorexka [HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 11







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
bub OK
1 [ToHsiTHE panOHAIBLHOIO YHUCIIA 1 0 0 nommotex L
https://m.edsoo.ru/7f43bf66
) Apudmerndeckue I1eUCTBUS C | 0 0 bubnmorex [JOK
palOHAIIBHBIMU YK CIIaMU https://m.edsoo.ru/7f43bf68
3 Apudmerndeckne neicTBHS ¢ | 0 0 bubmuorex LHOK
palMOHAIIBHBIMA YUCIIAMU https://m.edsoo.ru/7f43bf68
4 Apudmerndeckue 1eicTBUS € | 0 0 bubmuorex LHOK
palMOHAIBHBIMA YUCIIAMU https://m.edsoo.ru/7f43bf69
5 Apudmernueckue 1eicTBUS € | 0 0 bubanorex HOK
panoOHAIIBHBIMU YUCIIAMU https://m.edsoo.ru/7f43bf69
6 Apudmernueckue IeiHCTBUS C | 0 0 bubmuorex HOK
palMOHAIBHBIMA YUCIIAMU https://m.edsoo.ru/7f43bf69
7 CpaBHeHue, ynopsi0uMBaHue | 0 0 bubnmorex [JOK
paltMOHAILHBIX YHUCET https://m.edsoo.ru/7f43bf7p
2 CpaBHeHue, ynopsiourBaHue | 0 0 bubnuotex [JOK
palMOHAIILHBIX YHUCET https://m.edsoo.ru/7f43bf7p
9 CpaBHeHHE, YIOPSI0YHNBAHNE 1 0 I bubnmorex [JOK
paluMOHAIIBHBIX YUCEIT https://m.edsoo.ru/7f43bf7p
10 Crenens ¢ HaTypaJlbHbIM | 0 0 bubnmnorexa [JOK
IOKa3aTeIeEM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATypaTbHBIM 1 0 0 bubnuorexa [JOK




I1oKa3arcjieM

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

12 Crenens ¢ HATypaJIbHBIM bubnmoreka [JOK
IOKa3aTejieM https://m.edsoo.ru/7f42154¢
13 Crenens ¢ HATypaJIbHBIM bubnmnoreka HOK
IOKa3aTejIeM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATypaJIbHBIM bubnmnoreka HOK
IOKa3aTejieM https://m.edsoo.ru/7f4218be
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH, bubmmoreka [JOK
MIPOIEHTHI U3 PEAIbHOU MPAKTUKHU https://m.edsoo.ru/7f4218bu
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH, bubanorexa [JOK
IIPOLICHTHI U3 PEalbHON IIPAKTUKHU https://m.edsoo.ru/7f4218bn
17 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH, bubmmoreka [JOK
MIPOIEHTHI U3 PEAIbHOU MPAKTUKHU https://m.edsoo.ru/7f4218bk
13 Penienne ocHOBHBIX 3a/1a4 Ha ApoOH, bubmmoreka IIOK
MIPOLEHTHI U3 PEAIbHOU IPAKTUKHU https://m.edsoo.ru/7f4218bk
19 [Ipu3Haku nenuMOCTH, pa3inoKeHHs bubmuoreka [IOK
Ha MHOXXUTEIU HATYPAJIbHBIX YHCEI https://m.edsoo.ru/7f4218b3
20 IIpu3Haku AEIUMOCTH, PA3I0KEHUS bubnmnoreka [HOK
Ha MHOXKHTEJIA HATYypaIbHBIX YHUCEI https://m.edsoo.ru/7f4218b3
21 Peanbubie 3aBucumoctu. [Ipsimas u bubnuotexa [JOK
obOpaTHas MPOMOPIMOHATHPHOCTH https://m.edsoo.ru/7f4218ap
” Peanbnpie 3aBucumocti. [Ipsmast u bubnmnorexa [JOK
oOpaTHas MPOMOPIMOHATHPHOCTH https://m.edsoo.ru/7f4218ap
3 Peanbublie 3aBucumocti. [Ipsmas u bubmuoreka [JOK
oOpaTHasi MPOMOPIHOHATBHOCTH https://m.edsoo.ru/7f4218ap
24 Peanbnubie 3aBucumoctu. [psimas u bu6muoreka [IOK
oOpaTHas MPOMOPIIMOHATHPHOCTH https://m.edsoo.ru/7f4218ap
25 KonTtponsHas pabora o Teme




"PanmnonanbpHele ynucia'

26 BykBeHHBIE BRIpakeHUS buGnuorexa [IOK
y p https://m.edsoo.ru/7f41feec
7 [lepemennsle. JlonycTumble 3HaUEHUS bubnmoreka [JOK
MIEPEMEHHBIX https://m.edsoo.ru/7f41feec
bubnunoreka LIOK
28 (0]
OPMYIIBT https://m.edsoo.ru/7f41fecc
bubnunoreka LIOK
29 (0]
OPMYJIET https://m.edsoo.ru/7f41fecc
[IpeobpazoBanre OYKBEHHBIX
30 BBIPAKEHUI, paCKpPBITHE CKOOOK 1 buGnuorexa [IOK
p » Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOT00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPAKEHUI, pACKPBITHE CKOOOK U bubmorexa HOK
P » Packp hitps://m.edsoo.ru/7f41§d70
npuBeIeHNE TTOJOOHBIX ClIaraeMbIX
IIpeoOpa3oBanne OYKBEHHBIX
32 BI)I: a}KI;HHfI ack lefme CKOOOK 1 bubnnorexa [IOK
P > Packp hitps://m.edsoo.ru/7f41§d70
MIPUBEJICHUE TTOTI00HBIX CIaraeMbIX
[TpeobpazoBanre OYKBEHHBIX
33 BBIPAXKEHUI, PACKPBITHE CKOOOK U bubnuorexa [IOK
p » packp https://m.edsoo.ru/7f41£d70
MIpUBEICHNE TTOJO0HBIX ClaraeMbIX
34 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubmuoreka [JOK
oKazarejieM https://m.edsoo.ru/7f421382
35 CBoMCTBa CTENEHH C HATYPATbHBIM bubnuotexa [JOK
nokazareyieM https://m.edsoo.ru/7f42154¢e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f4218be
37 MHoro4JIeHb! bubnunoreka LIOK




https://m.edsoo.ru/7f42276e

38 MHorouieHbI bubmorexa HOK
https://m.edsoo.ru/7f422930

39 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTI'O4JICHOB https://m.edsoo.ru/7f422af2

40 CiokeHue, BBIYUTaHUE, YMHOKEHUE bub6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8

41 CnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6nunorexa LIOK
MHOTI'O4JICHOB https://m.edsoo.ru/7f423182

43 DopMyIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a

44 DopMyIIbl COKpAILIEHHOTO bubnmnoreka HOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyIIbl COKpAIIEHHOTO bubmuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12

46 DopMyIbl COKpALIEHHOTO bubnmnoreka [HOK
YMHOEHUSA https://m.edsoo.ru/7f424£{d2

47 DopMyJIIbl COKPAILIEHHOTO bubmuoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f4251d0

43 PasnoxkeHre MHOTO4YJICHOB Ha bubnunorexa LIOK
MHOHUTEIIN https://m.edsoo.ru/7f423312

49 PaznoxkeHne MHOTOYJIEHOB Ha but6mmoreka [IOK
MHOXUTEIU https://m.edsoo.ru/7f4237fe

50 Pasnoxxenrne MHOTOWICHOB Ha bubnuoteka [JOK
MHOXUATEIIN https://m.edsoo.ru/7f4239de

51 PaznoxkeHne MHOTOYJICHOB Ha bubmuorexa [{OK




MHOXUTCIIN

KontponsHast pabora o Teme

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

52 n n
Anrebpanyeckre BhIpaKESHUS
YpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHECHUS bubmorexa HOK
Peodp P U’ https://m.edsoo.ru/7f420481
PaBHOCUIILHOCTh YPAaBHEHHI
Jlunelinoe ypaBHEHUE ¢ OAHOU
54 MIepEeMEHHOM, PEIICHUE TUHECHHBIX bubmorexa HOK
P oH. p https://m.edsoo.ru/7f420482
ypaBHEHUU
JInneliHoe ypaBHEHUE C OTHOM
):p . bubnuorexa [IOK
55 MIePEMEHHOM, peleHUE JTMHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuHeitHOe ypaBHEHUE C OJHOMU
56 MepEMEHHOM, pelIeHNE TMHEUHBIX bubmorexa HOK
p L p https://m.edsoo.ru/7f420482
YpaBHEHUU
57 Pemenue 3amau ¢ TOMOIIBIO bubnunorexa LIOK
YpaBHEHUN https://m.edsoo.ru/7f42064e
58 Pemienne 3a7a4 ¢ MOMOIIBIO bu6nmorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Penienue 3a1au ¢ mOMOIILIO but6mmoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f4209a0
60 Pemenne 3amay ¢ TOMOIIBIO bubnunorexa LIOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneitHOE ypaBHEHUE C IBYMsI bubmuoreka [IOK
NEPEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427¢32
2 JInHeitHoe ypaBHEHUE C IBYMS bubnuotexa [JOK
NEPEMEHHBIMH U €To rpaduk https://m.edsoo.ru/7f427¢e8a
63 Cuctema IByX JIMHEHHBIX ypaBHCHUI bubnuoteka [JOK




C ABYMs IIEPEMEHHBIMU

https://m.edsoo.ru/7f42836¢

64 Cucrema IByX JIMHEHHBIX YpaBHEHUH bubnmoreka [JOK
C IByMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
Cucrema 1ByX JJMHEHHBIX ypaBHEHUI bubmuoreka [JOK
65
C IByMA IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
66 CucreMa JIByX JTMHEUHBIX YpPaBHEHUI bubnmnoreka HOK
C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
. bubnnorexa [IOK
67 Pemenue cucrem ypaBHeHUM
https://m.edsoo.ru/7f4284de
. bubmuoreka [{OK
68 Pewienue cucrem ypaBHEHUM
https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEHUM bubmmorexa [TOK
yp https://m.edsoo.ru/7f4287d6
70 Pemienue cucrem ypaBHEHUM bubmmorexa [TOK
yp https://m.edsoo.ru/7f4287d6
71 Pemenue cucrem ypaBHEHHI bubmorexa HOK
P https://m.edsoo.ru/7f4287d6
7 KonTponbnas pabota no teme bubmuoreka [IOK
"JIunelinbie ypaBHeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMoi bubmmorexa [TOK
pA p https://m.edsoo.ru/7f41de76
bubnunorexa LIOK
74 Yucnossle mpome
HCHOBBIC TPOMEXYTIH https://m.edsoo.ru/7f41dff2
bub6mmorexa [IOK
75 Yucnosble mpome
HCHOBBIC TPOMEXYTIH https://m.edsoo.ru/7f41dff2
76 Paccrositnne mexay 1ByMst TOUKaMH bub6mmorexa [IOK
KOOPAUHATHOU MPSIMOi https://m.edsoo.ru/7f41dff3
7 PaccrosiHre Mexy 1ByMs TOYKaMHU bubmuorexa [IOK




KOOPJAMHATHOU MPSIMO

https://m.edsoo.ru/7f41dff3

73 [IpsimoyrosbHas cucreMa KOOpAUHAT Bu6mumoteka LJOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronpHas cucreMa KOOpAUHAT bubmuoreka [JOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumepsl rpaduKoB, 3a1aHHBIX bubnmnoreka HOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX Bbu6moreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpadukoB, 3aaHHBIX bubnuoreka [IOK
bopmymamu https://m.edsoo.ru/7f41ed80
23 [Tpumeps! rpaduKoB, 3aIaHHBIX bubmmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
24 Urenue rpavKoB peabHbIX bubmmnoreka HOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
25 Urenue rpavKoB peabHbIX bubmuoreka [IOK
3aBUCUMOCTEM https://m.edsoo.ru/7f41ed80
bubnuorexa [HOK
86 Homsrrite pyrih httfs;//rz.eedsogr(z/7f41ef06
87 I'padux pynkumum
. . bubnuotexa [JOK
88 Croficrea dynkumii https://m.edsogru/7f41f078
. . bubnmnoreka [JOK
89 Crofictea dynxumii https://m.edsogru/7f41f 1fe
. bubnmnorexa [JOK
20 Juneiinas Qynicuns https://m.edsogru/7f427282
91 Jluneitnast pyHkuus bubmmorexa [TOK

https://m.edsoo.ru/7f427412




9 [TocTpoenue rpaduka TuHEHHON | bubnmnoreka HOK
byHKIIIN https://m.edsoo.ru/7f426d1e
03 [Toctpoenue rpaduka TMHEHHON | bubnmoreka [JOK
byHKIUHA https://m.edsoo.ru/7f426d1e
bubnunoreka LIOK
94 r = 1
paduk pynkumn y =ix] https://m.edsoo.ru/7f426d1e
bubnunoreka LIOK
95 r = 1
paduk gynkmH y =ix| https://m.edsoo.ru/7f426d1e
96 KonTponbhas pabota no Teme | bubmmoreka [JOK
"Koopaunats! u rpaduku. Oynkiun" https://m.edsoo.ru/7t41f50a
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
bubnuoreka [IOK
97 METO/IOB Kypca 7 Kjacca, 000011eHue 1
. https://m.edsoo.ru/7f429c6¢
3HAHHUA
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOJ/IOB Kypca 7 Kjacca, 000011eHne 1 bubmmorexa [TOK
AOB VP > QOB https://m.edsoo.ru/7f429f32
3HAHHH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6nunorexa LIOK
99 METOJIOB Kypca 7 Kiacca, 06001eHne 1
. https://m.edsoo.ru/7f42a0e0
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
100 METOJIOB Kypca 7 kiacca, 00001eHne 1 Bubnmorexa [IOK
N P ’ https://m.edsoo.ru/7f42a27a
3HAHUH
101 Hrorosast koHTpOIBHAS paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bubnunorexa LIOK
102 METOJIOB Kypca 7 kiacca, 00001eHne 1
N https://m.edsoo.ru/7f42a900
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




8 KUIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe UG pPOBbIE

Ne ara
Tema ypoka Kontpoabnubie IIpakTunyeckue A o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
bu6mmoreka [JOK
1 K i 1 0 0
BA/IPATHEIM KOPEHE U3 HHCHA https://m.edsoo.ru/7f42d452
) [TonsiTre 06 UppaLOHATIEHOM | 0 0 bubnmoreka [JOK
YHcie https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTMIKCHUS | 0 0 bubnmorex [JOK
UPPALUOHAIIBHBIX YUCEIL https://m.edsoo.ru/7f43bf66
4 JlecsiTHuHbIC TPUOTMIKCHUS | 0 0 bubmuorex [JOK
HPpAaLMOHAIIBHBIX YHCET https://m.edsoo.ru/7f43bf66
bu6mmorex [IOK
5 i 1 0 0
JlelcTBuTeNbHbIE YnCTa https://m.edsoo.ru/7f43bf6p
bu6mmorex [IOK
i 1
6 CpaBHeHHE 1eHCTBUTENIBHBIX YUCEI 0 0 hitps-//m.cdsoo.ru/7f43bf6u
bu6mmorex [IOK
7 C i 1 0 0
PABHCHHE ACHCTBHTCIILHBIX HHEC https://m.edsoo.ru/7f43bfou
g ApudmeTnueckuil KBaJpaTHbIN 1 0 0 bubmuorexa [IOK
KOpEHb https://m.edsoo.ru/7f42d862
bubmuorexa [JOK
2= 1
’ ¥paBHeHHe BiAA X =4 0 0 https://m.edsoo.ru/7f42d862
10 CoiicTBa apumeTnyecKkux 1 0 1 bubnmoreka [JOK
KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7f42d862
1 CoiicTBa apumeTnyecKkux | 0 0 bubmuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
12 [IpeobpazoBaHmre YUCTOBBIX 1 0 0 bubnuoreka [JOK




BBIPKECHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCTOBBIX

https://m.edsoo.ru/7f42dd26

13 BBIPAYKEHMI, COJIepIKAIUX bubmmorexa [IOK
P > CONCPRaAl https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHUe YHCTOBBIX
14 BBIPKEHUH, COASPKAIINX bubmoreia HOK
P > COCpARaAll https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeobpazoBaHUe YHCTOBBIX
15 BBIPKEHUH, COASPHKAILINX bubmorexa HOK
P > CONCpIRAl https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 11eJIbIM TTOKa3aTeneM bubmmorexa [TOK
. https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YUCIa.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IEMEHTAPHBIX YaCTHIL J10 bubnnorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEIIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpe
18 CBolicTBa CTENIEHH C IIEJIBIM bubmuoreka [JOK
okKasaTejieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHU C LIEJIBIM bubnuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
21 CBOIiCTBA CTETICHH C IIEJIBIM bubnmoreka [JOK
noxKasaTrejieM https://m.edsoo.ru/7f43599a
22 CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [JOK




MOKAa3aTeyieM https://m.edsoo.ru/7f435ed6
bubmuoreka [JOK
23 K i Tpé
BAAPATHBIH TPEXTICH https://m.edsoo.ru/7f42fd38
N bu6mmoreka [JOK
24 K i
BAAPATHBIH TPEXTICH https:/m.edsoo.ru/7f42fd38
)5 Paznoxxenue kBajpaTHOIO bubnunorexa [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42{fd38
26 Paznoxxenue kBagpaTHOTO bubnmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonTponbHas padota no remam
27 "KBanparusie kopau. CteneHu bubmorexa [JOK
P . pHH. " ’ https://m.edsoo.ru/7f42ec80
KBagpartsslii TpexusneH
bubmuoreka [JOK
28 Anreb 0
AT COPAITHCCKAL APODE https://m.edsoo.ru/7£430382
JlomycTuMble 3HAUEHUS
29 MepEeMEHHBIX, BXOISIINX B bubmorexa LHOK
P > BXO/VIL https://m.edsoo.ru/7£430382
anredpanvecKe BbIPaKEeHUs
JlonmycTuMble 3HAYEHUS
30 MEepEMEHHBIX, BXOISIINX B bubmorexa LOK
P > BROAIL https://m.edsoo.ru/7£430382
anredbpanvecKue BeIpaKeHUs
31 OcCHOBHOE CBOMCTBO bubmuorexa [JOK
anrebpanveckoi qpoou https://m.edsoo.ru/7f4308e6
bu6mmorexa [OK
32 C Ocil
ORpatticiine ApobeH https://m.edsoo.ru/7f430a8a
. bubnuorexa [JOK
33 Coxpauerne apobeii https://m.edsoo.ru/7f430f44
bu6 OK
34 Coxkpatenue apobeit nosmotera Il

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




Clio)xeHne, BRIYUTAHUE,

bu6mmoreka [JOK

35 YMHOMEHHE 1 ACTCHHC . https://m.edsoo.ru/7f43128c
anreOpandecKux Apooeit
CnoxxeHue, BEIYUTAHUE,
36 HOXEHHE U JIeJICHHE Bubmiorexa LHOK
™ g . https://m.edsoo.ru/7f4315c0
anredpandecKux apooei
CnoxeHue, BEIYUTAHUE,
37 HOXXEHUE U JIeJICHHE Bubmiorexa LIOK
™ g . https://m.edsoo.ru/7f4318c2
anredpandecKux apooeit
CnoxeHue, BEIYUTAHUE,
38 HOKEHHE U JeJIEHIE Bubmorexa OK
™ g . https://m.edsoo.ru/7f431a20
anreOpandecKux Apooei
[IpeoOpa3oBaHue BeIPAKEHHIA,
39 cop e >1F<)a ux anreod I;qucxne Bubmzorexa LIOK
Aeprat p https://m.edsoo.ru/7f43259c
npobu
[Ipeobpa3oBaHue BbIpaxeHH,
40 COJIeprKallUX allreopandecKue Bubmiorexa HOK
Jeprat p https://m.edsoo.ru/7f432736
npobu
[IpeoOpa3oBanue BEIpaKEHUH,
41 cop e xrc)a nx anred I:mqecxﬂe Bubmiorexa ITOK
Aepram p https://m.edsoo.ru/7f432736
npobu
4 KonTponbhas pabota no teme bubnuoreka [JOK
"Anredpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
but6mmorexa [IOK
43 K
BA/IPATHOE YpaBretHe https://m.edsoo.ru/7f42eela
44 HemonHoe xBanpaTHoe ypaBHEHHE Bubmiorexa IIOK
AP yp https://m.edsoo.ru/7f42eela
45 but6mmoreka [IOK




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

46 dopmyiia KOpHEH KBaJIPaTHOIO bubnunoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42{158
47 dopMyita KOpHEH KBaJIpaTHOTO bubnmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEH KBaJpaTHOTO bubmmorexa [IOK
ypaBHEHUA https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
49 Teopema Bitera https://m.edsogru/7f42fef0
bubmmorexa [IOK
50 Teopema Brera https://m.edsogru/7f430076
51 Pemenue ypaBHeHUM, CBOASIIUXCS bubnuoreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pemrenue ypaBHeHuUM, CBOASAIIMXCS bu6nmoreka [JOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme apoOHO- bubmmorexa [IOK
paluoHalIbHbIE YPaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimue qpobHO- bub6nuorexa [IOK
pauroHAIBHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienue TeKCTOBBIX 3a1a4 C bubmuorexa [JOK
IIOMOILBIO KBAIPATHBIX YPAaBHEHUN https://m.edsoo.ru/7f42£75¢
56 Pemrenne TeKCTOBBIX 3a7a4 C ) bu6mmorexa [OK
IIOMOIIBIO KBaAPATHBIX YPaBHEHUU https://m.edsoo.ru/7f42{8f6
57 KonTponbhas pabota no teme
"KBagparusle ypaBHeHUS"
JInHenHoe ypaBHEHHUE C IByMS
58 HepeMeHHLfa)H, ero rpa(blllznz Bubmmorexa LIOK

MIpUMEpPHI pEelIeHNs YpaBHEHUH B

https://m.edsoo.ru/7f4301{2




OEJIbIX YUCIax

JInHeHoEe ypaBHEHHE C IByMS
MIePEMEHHBIMHU, €ro rpaduk,

bubmuoreka [JOK

59
MPUMEPBI PEUIECHUs] YPABHEHUN B https://m.edsoo.ru/7f4301{2
LEJIBIX YUCIIAX
JInHeliHOe ypaBHEHUE C 1BYyMs
60 MEPEMEHHBIMH, €T0 rpaduK, bubmmorexa [IOK
[IPUMEPHI PELICHUS] YPAaBHEHH B https://m.edsoo.ru/7f4301{2
LIEJIBIX YUCIIaX
61 Pemenue cucrem AByX JIMHEHHBIX bubnunoreka [JOK
YPaBHEHUN C JIBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f4301fy
& Pemrenue cucreM qByX TMHEUHBIX bubnuoreka [IOK
YPAaBHEHUH C JBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f4301fy
63 Pemrenne cucreM AByX JIMHEWHBIX bubnnorexa [JOK
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f4301fy
[Ipumeps! penieHus cucrtemM
64 HEJIMHENHBIX YPaBHEHUN C ABYMS bubmmorexa LHOK
P ™ https:/m.edsoo.ru/74301fy
MIepEeMEHHBIMU
IIpumepsl perieHns cucTemMm
65 HEJTMHEHWHBIX YpaBHEHUH C IBYMS bubmmorexa [TOK
yp JIBYM https://m.edsoo.ru/7f4301fy
MepeMEHHBIMU
I'paduueckas MHTEpIIpEeTAIIS
66 YPaBHEHUS C IBYMsI IEPEMEHHBIMHU bubmuorexa [IOK
Y CUCTEM JIMHENHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMsI TIEPEMEHHBIMU
I'panueckas nuaTEpIIpETaLINA
pac prp bu6mmoreka [JOK
67 YPaBHEHUS C IBYMs IEPEMEHHBIMU

U CUCTEM JIMHENHBIX YPaBHEHUH C

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




ABYMA NIEPEMCHHBIMUA

68 Pemenue TekCTOBBIX 3a51a4 C bubmuoreka [JOK
MMOMOUIBIO CUCTEM YpaBHEHUU https://m.edsoo.ru/7f4301fy
Penienue TeKCTOBBIX 3a/1a4 C bubmuoreka [JOK
69 .
IIOMOIIIBIO CUCTEM YPaBHEHUI https://m.edsoo.ru/7f4301fy
70 Pemienne TeKCTOBBIX 3a1a4 C bubmuoreka [JOK
IIOMOILIBIO CUCTEM YPaBHEHUI https://m.edsoo.ru/7f4301fy
71 I‘II/ICj'IOBLIe HEpPaBEHCTBA U UX Bu6mmorexa LIOK
CBOMCTBA https://m.edsoo.ru/7f42c692
7 qI/ICjIOBI)Ie HEPaBEHCTBA U UX Bbu6nnoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f42c692
73 HepaBeHcTBO ¢ 071HOM TTepeMEeHHOM bubmmorexa [TOK
https://m.edsoo.ru/7f42c692
74 JInHeliHbIE HEPABEHCTBA C OTHOU bubnnorexa [JOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42¢692
75 JInHeHbIe HEpaBEHCTBA C OJHOM bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 Jlunelinbie HEPABEHCTBA C OJTHOM bubnmnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM NIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cb88
73 CucTeMbl TMHENHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOUM MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMpl TMHENHBIX HEPABEHCTB C bubmuorexa [IOK
OJIHOM IEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f42cd2c
N3o00paxkeHune penieHus TMHEHHOTO
80 HEPABEHCTBA U UX CUCTEM Ha bubmmorexa LIOK

YUCIIOBOM MPSMOU

https://m.edsoo.ru/7f42c9e4




N3o0pakeHue pemeHus JMHEHHOTO

bu6mmoreka [JOK

1
8 HepaBeHiTBa 1 I/Di cHCTeM Ha https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOIA
KonTponbnas pabota no remam
82 "HepaBencta. CucreMbl
ypaBHEHU"
bubmuoreka [JOK
83 I1
OHATHE (yHKIH https://m.edsoo.ru/7f433c12
24 OO6acTp onpeAcIIeHUs | bubmuoreka [JOK
MHO>KECTBO 3HAYCHUN (DYHKIUU https://m.edsoo.ru/7f433d84
bubmuoreka [JOK
85 0 i
Crocobut sanarist Gykimi https://m.edsoo.rny/7f433d84
bubmuoreka [JOK
r
86 padHIc hymuuii https://m.edso0.ru/7f433d85
g7 CaoiicTBa GQyHKIINH, UX bubnuotexa [JOK
oTtoOpakeHHe Ha rpapuke https://m.edsoo.ru/7f433d85
28 Urenue u noctpoeHue rpadukoB bubnmnoreka [JOK
byHKIMIA https://m.edsoo.ru/7f433d85
29 ITpumeps! rpadukoB GyHKINH, bub6nuorexa [IOK
OTpaAXKAIOIIUX PEAIbHBIE MIPOLIECCHI https://m.edsoo.ru/7f433d85
OYHKIMH, OMUCHIBAIOIIIE MIPSMYIO
90 u Z6 I:TH POIIO II-/IIIOHaJIEHLI}e] buomorexa HOK
PaTHYIo Hponopt hitps://m.edsoo.ru/7f434bbe
3aBUCHUMOCTH, UX TpaduKu
bu6mmorexa [IOK
1 r
) nepbona hitps://m.edsoo.ru/7f434bbe
bu6mmorexa [OK
2 r
? unepbona https://m.edsoo.ru/7f434bbe
93 I'padux GpyHKIUH Yy = X? bubnuorexa [IOK




https://m.edsoo.ru/7f4343e2

bu6mmoreka [JOK

94 T =x? 1
padui dynKin y =X https://m.edsoo.ru/7f434572
Qynkiun y =x4, y=x3,y=VYX,y=
95 |x|}'11;I Z(bnti]ecmey emeﬂie ’ 1 bubmorexa LOK
P . P . https://m.edsoo.ru/7f434d38
YpaBHEHUN U CUCTEM ypaBHEHUM
QOynkun y =x%, y=x>,y=VYX,y=
96 |X|'YI; Zq)nzeCKoey emeHZIe ’ 1 bubmorexa LOK
TP . p . https://m.edsoo.ru/7f434eb4
YpaBHEHUN U CUCTEM ypaBHEHUM
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
bubmuoreka [JOK
97 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4371aa
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
98 METOJOB KypcoB 7 U 8 KIIaCCOB 1 Buonmotexa TOK
7108 KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
99 METOIOB KYPCOB 7 M 8 KJIAaCCOB 1 Bubmiorexa ITOK
g P . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITHI U
100 METOJIOB KypCOB 7 ¥ 8 KiIaccOB 1 bubmiorexa LJOK
HOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUHA
bubmuorexa [JOK
101 nu §) 1
TOTOBA KOHTPOJILHAA paboTa https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHITHI U
102 METOJIOB KypCOB 7 ¥ 8 KiIaccoB 1 Bubmaorexa LIOK
A P . ’ https://m.edsoo.ru/7f437858
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
ParmmmonannHBIC Ymcna,
1 AppaLMOHAaILHBIE YHCIIa, KOHEYHBIE U 1 0 0 bubmorex HOK
ppatt ’ https:/m.eds0o.ru/7f43bf67
OCCKOHEYHBIC JECATUIHBIC TPOOH
MHOX€eCTBO NEUCTBUTCIHLHBIX UHCEI;
2 eMCTBUTEIbHBIE YUCIIa KaK 1 0 0 bubmoter [IOK
A https:/m.edso0.ru/7f43bf68
OCCKOHEYHBIC ACCATHYHBIC IPOOH
BzaumH0 01HO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM
3 E€MCTBUTEIbHBIX YHACE U 1 0 0 bubmorex HOK
A . https://m.edsoo.ru/7f43bf69
MHOXECTBOM TOUYEK KOOPAMHATHOM
psAMOI
CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
4 apupMeTHyecKe JefcTBuUs C 1 0 0 Bubmmorex LIOK
p . a https://m.edsoo.ru/7f43bfpk
IEHCTBUTEIbHBIMU YACIAMHU
5 [TpubnnxEHHOE 3HaYEHNE BETUUNHBI, | 0 | bubnuorex HOK
TOYHOCTh MPUOIMKEHUS https://m.edsoo.ru/743bfp1
bu6mmorex [IOK
6 OxpyrileHHue Yucen 1 0 0
248 https:/m.edsoo.ru/7f43bf72
bu6mmorex [IOK
7 OxpyrileHHue Yucen 1 0 0
pyL https://m.edsoo.ru/7f43bf72
g [Ipukuaka v oLieHKa pe3yJbTaTOB | 0 0 bubnuorex HOK
BBIUHMCIICHU N https://m.edsoo.ru/7f43bfap




[Ipukuaka 1 oleHKa pe3yabTaToB

bu6mmorex [IOK

YpaBHEHUU

9
BBIYMCIICHU I https://m.edsoo.ru/7f43bfap
JIuneitnoe ypaBHeHue. Pemenue Bu6 LOK
nOINOTEK
10 ABHEHM, CBOJIALLUXCS K
YPABHCHITH, RO https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JInnelinoe ypaBHeHue. Pemienne BuG 10K
nOINOTEK
11 ABHEHMI, CBO c
YPABHCHIH, CROVIIIRCA K https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
KBagparnoe ypaBHeHnue. Pemenne Bu6 110K
nonMoTeKa
12 ABHEHMI, CBO c
YPABHCHIH, CBOAATIMKCA K https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBagparnoe ypaBuenue. Pemenue BuG 1OK
nonMoTeKa
13 aBHEHHH, CBO c
YPABHCHHH, CBOJAIIHMXCA K https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBagpaTHbie ypaBHEHUSs bubmmorexa [TOK
P yp https://m.edsoo.ru/7f43c¢3d0
bu6nmoreka [JOK
15 buKBaspaTHbIe ypasHeHHs https://m.edsoo.ru/7f43¢3d0
IIpuMepsl perieHus ypaBHEHUN
b K
16 TpEThEN U YETBEPTON CTEIEHEN h£6H;IOTe:;a HO/7 4363
S://M.€dS00.1ru CcoC
pa3oKeHUEM Ha MHOKHUTEITH b
IIpuMepsl perieHus ypaBHEHUN BuG OK
17 TpEeTher U YETBEPTOU CTENEHEN h;ps;;T:;(Sigru/7 f43e3de
pa3noKEeHNUEM Ha MHOKUTEIH o ]
13 Pemenue 1po6HO-paliMoHaIbHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paliioHaNbHBIX bubnmoreka [JOK

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




Pemenne TekCTOBBIX 3aJa4

bu6mmoreka [IOK

20
anredpanvyeckuM METo10M https://m.edsoo.ru/7f43¢c9bk
)1 Pemenue TekCTOBBIX 337124 bubmuorexa [JOK
anredpandecKuM METOI0M https://m.edsoo.ru/7f43c9bk
2 Penienue TeKCTOBBIX 3a/1a4 bubmuorexa [JOK
anredpanvyeckuM METo10M https://m.edsoo.ru/7f43c9bk
3 KoHntposbHas paboTta 1mo teme
"YpaBHeHUsI ¢ O1HOM HlepeMeHHON"
24 YpaBHeHHUE C ABYMS [IEPEMEHHBIMU U bubnnorexka [JOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
’5 VYpaBHeHUE ¢ IBYMSs IEPEMEHHBIMU U bubnunoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
CucreMa IBYX JIMHEWHBIX YPaBHEHUH
26 C IBYMS T1€ ):Ii/IeHHLIMI/I H ey'eP bubmorexa LOK
JIBYM p https://m.edsoo.ru/7f43d0b6
perieHue
CucreMa IBYX JIMHEWHBIX YPaBHEHUH
27 C IBYMS T1€ ):;ICHHLIMI/I H ey'eP bubmorexa HOK
JIBYM p https://m.edsoo.ru/7f43d0b6
penieHue
CucreMa IByX JIMHEWHBIX YPaBHEHUN
28 C AByMd TIe }:;/ICHHLIMI/I u g’eli) bubmorexa HOK
AABYMA TIEP https://m.eds0o.ru/7f43d0b6
penieHue
CucreMa IBYX JIMHEWHBIX YPaBHEHUH
29 C IBYMA nﬂe }:;IeHHLIMI/I u ey'eP bubnnorexa LIOK
AABYMA TIep https://m.edso0.ru/7f43d0b6
perieHue
Pemenne cucrem 1B aBHEHHH,
30 OJIHO U3 KOTOPHBIX nnysegfloe a bubmorexa LIOK
g phiX ’ https://m.edsoo.ru/7f43d23a
JPYroe — BTOPOH CTEIEHU
31 Pemrenne cucreM IByX ypaBHEHH, bubnuoreka [IOK




OJTHO U3 KOTOPBIX JMHEUHOE, a
IpPYyroe — BTOPOH CTEIIEHU

Pemenue cucrem AByX ypaBHEHUM,

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

32 OJIHO M3 KOTOPBIX JIMHEIHOE, a bubmmorexa [IOK
5 PR : https://m.edsoo.ru/7f43d55a
JIpYyroe — BTOPOH CTENEHU
Pemenne cucrem aB aBHCHUIA,
33 OJIHO U3 KOTOPBIX JII/I}I,{XC;II;OG a bubmmorexa [IOK
A p . ’ https://m.edsoo.ru/7f43d55a
JIpYroe — BTOPOU CTENEHU
I'padudeckasa nareprperamus
34 cyrl)ciMH aBHeHHII;I f BYMS bubmmorexa [TOK
P AEYM https://m.edsoo.ru/7f43d55¢
MepeMEHHBIMU
35 Penienne TeKCTOBBIX 3a7a4 bubmuorexa [JOK
aredpanvaecKuM crocooom https://m.edsoo.ru/7f43d55p
36 Pemenue TekcToBBIX 3a/1a4 bu6mmoreka [IOK
anredpanvdeckuM crnocooom https://m.edsoo.ru/7f43d55p
37 KonTponbHas pabota no teme
"CucreMbl ypaBHEeHH"
38 YucnoBble HEPABEHCTBA U X bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
39 UucoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBONCTBA https://m.edsoo.ru/7f43ad5a
40 JluneliHble HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIunelinble HEPABEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuHeiliHbIe HEPABEHCTBA C OJHOM bubmuorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEUHBIX HEPABEHCTB C bubmuorexa [JOK




OJIHOM MEPEMEHHON U UX PEUICHUE

https://m.edsoo.ru/7f43af09

44 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f43af09
45 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [HOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af09
46 KBanpaTHbie HepaBEeHCTBA U X bubnunoreka [HOK
pewenue https://m.edsoo.ru/7f43b098
A7 KBagparHbsle HEpaBEeHCTBA U UX bubnnorexa [HOK
pemenue https://m.edsoo.ru/7f43b21e
43 KBagparHbsle HEpaBEeHCTBA U UX bubnuoreka [IOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
pewenue https://m.edsoo.ru/7f43b5a2
50 KBagparHble HEpaBEeHCTBA U UX bubnnorexa [JOK
pelenue https://m.edsoo.ru/7f43b5a2
I'padudeckas nareprperamus
51 HE g;eHCTB u CI/ICTSMIz—Ie ABEHCTB C bubmmorexa [TOK
p P https://m.edsoo.ru/7f43b098
JBYMS TIEPEMEHHBIMHU
I'paduueckas unTEepIpeTanins
52 Hep ;I;SCHCTB u CI/ICTSMI:{C ABEHCTB C bubmmorexa [TOK
P p https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMHU
53 KonTponbHas pabota mo Teme
"HepaBencrsa"
54 KBanpartuunas ¢pyskius, e€ rpadpuk bubnnorexka [JOK
Y CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBagpatuunas ¢pynkuus, e€ rpadux bubnuoreka [IOK
Y CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkmus, e€ rpadhuk bubnmoreka [JOK




U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapaboia, KOOPAMHATHI BEPIITHHBI
bubmuorexa [JOK
57 nmapaboJibl, OCh CHMMETPHUHU
https://m.edsoo.ru/7f439eb4
napadoJIbI
[Tapaboia, KOOPAMHATHI BEPIITHHBI
bubmuorexa [JOK
58 napaboIIbl, 0Cb CHMMETPHH
https://m.edsoo.ru/7f43a03a
napaboJTbl
[Tapaboiia, KOOPAMHATHI BEPIITHBI
bubmuorexa [JOK
59 napaboIIbl, 0Ch CHMMETPHH
https://m.edsoo.ru/7f43alac
napaboJTb
[Tapaboina, KOOPAMHATHI BEPIIHMHBI
bubmuorexa [JOK
60 1mapaboJIbl, OCb CHMMETPUHU
https://m.edsoo.ru/7f43a31le
napaboJTb
[Tapaborna, KOOPAMHATHI BEPIITHHBI
61 napaboibl, OCh CHMMETPUU bubmmorexa [OK
PabOIBL P https://m_edsoo.ru/7f43a526
napaboIIbl
[Tapa6ona, KOOpIMHATHI BEPIIUHBI
bu6mmoreka [IOK
62 napaloJibl, OCb CHMMETPUU
https://m.edsoo.ru/7f43a526
napaboIIbl
63 I'paduku pynkuumii: y = kx, y =kx + bubnuoreka [IOK
b, y=k/x, y=x3, y=vX, y=X| https://m.edsoo.ru/7f43ab84
64 I'padpuxu Gynkmmii: y = kx, y =kx + bubmuorexa [IOK
b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43ab80
65 I'paduku pynkuumii: y = kx, y =kx + bubnnorexka [JOK
b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43ab80
66 I'paduku pynkuumii: y = kx, y =kx + bubnuoreka [IOK
b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43ab80
67 I'padpuxu Gynkmmii: y = kx, y =kx + bubnuoreka [IOK




b, y=k/x, y=x, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +

https://m.edsoo.ru/7f43ab81
bubmuorexa [JOK

68 b, y=k/x, y=x3, y=vx, y=[x| https://m.edsoo.ru/7f43ab82

69 KonTponbras pabota mo Teme
"OyHkuun"

70 [lonsTHe yncaoBOM bubmuorexa [JOK
MOCJIEI0BATCIIbHOCTH https://m.edsoo.ru/7f43e6¢6
3aiaHue 1ocye10BaTeIbHOCTH

71 peKyppeHTHOM (HopMyIoil 1 bubnorexa LIOK

. https://m.edsoo.ru/7f43ebda
dbopMyIoii n-ro uiaeHa

7 Apudmerndeckas 1 reoMeTprUIecKas bubnuoreka [IOK
nporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas ¥ reoMeTprUICCKas bubnnoreka [JOK
IIporpeccuu https://m.edsoo.ru/7f43t3b4
@®opMyIbl N-To YjeHa

74 apu(pMeTHYECKON U reOMeTPUIECKOM bubnnorexka [JOK
IIPOTrPECCUi, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
@opMyIIBI N-IO YjIeHa

75 apu(pMeTHYECKON U T€OMETPUIECKOMN bubnnoreka [JOK
MIPOTrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJIEHOB
@opMyIbI N-Io 4jeHa

76 apruMETHIECKON U TEOMETPUIECKOM bubnuotexa [JOK
MIPOTrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJIEHOB

77 dopMyIbl N-TO YieHa bubnmoreka [JOK

aprupMETHIECKON U TEOMETPUICCKOM

https://m.edsoo.ru/7f43f72e




MIPOrpeccuii, CyMMBI MIEPBBIX N
YJICHOB

®opMyJIbl N-ro YieHa
apru(METHIECKON U TEOMETPUICCKOM

bubmuorexa [JOK

78 MPOrpeccuii, CyMMBbI IIEPBBIX N https://m.edsoo.ru/7f43{f8a0
YJIEHOB
N300pakeHne 4IeHOB

79 apu(MeTUYeCcKOil U reOMeTPHUUECKON bubnuorexa [JOK
Mporpeccuii TOuKaMu Ha https://m.edsoo.ru/7f43f8al
KOOPJIUHATHOMN TUIOCKOCTH
N300pakeHne 4IeHOB

20 apu(MEeTHIECKON U TeOMETPHISCKON bubnuorexa [JOK
Mporpeccuii TouKaMu Ha https://m.edsoo.ru/7f43f8a2
KOOPJMHATHOM MJIOCKOCTH

21 JIMHENHBIN U SKCIOHEH U ATIbHBIN bubnuoteka [JOK
poct https://m.edsoo.ru/7f43f8a3

bu6mmoreka [JOK
82 Ca103HbIC MPOUCHTSI https://m.edsoo.ru/7f43fe0e
bu6mmorexa [IOK

83 CHOAKHbIE MPOLCHTS! https:/m.edsoo.ru/7f44016

24 KonTponbhas pabota no teme bubnuorexa [IOK
"UucII0BBIE TOCIIENOBATEILHOCTH " https://m.edsoo.ru/7{4404{8
[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTu3alus 3HaHUM. 3anuck,

85 CpaBHEHUE, IEUCTBUS C bubmmorexa [TOK

N https://m.edsoo.ru/7f443b113

JEHCTBUTEITLHBIMU YHCIIAMU,
qHCIIOBas MpsMas

86 [ToBTOpeHmE, 0000IIEHNE U bubnnorexa LIOK

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




cucrteMmaTtusanus 3HaHui. [IpoueHTsi,
OTHOILEHUS, TPOTIOPIIUU

[ToBTOpEeHME, 0000IIEHNE U

87 cucTeEMaTH3allis 3HAaHUH. buGnnorexa LIOK
https://m.edsoo.ru/7f443b14

Oxpyrienue, npuOIMKeHue, OleHKa
[ToBTOpeHUE, 0600IICHNE 1

28 cucTteMaTu3anus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443b15
croco6om
[ToBTOpenue, 0600IIEHNE 1

29 cucTteMaTusauus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33]1a4 apUPMETHICCKHM https://m.edsoo.ru/7f443cd4
croco6om
[ToBTOpenue, 0600IIEHNE U

90 cucreMaTu3anus 3Hanuil. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 33J1a4 apU(PMETUIECKUM https://m.edsoo.ru/7f443fea
CrocoooM
[ToBTOpenue, 0600IIEHNE U

01 CHUCTeMaTHu3aIvs 3HaHWH. bubmuoreka [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPOKEHHH, IOMyCTUMbBIC 3HAUCHUSI
IToBTOpenue, 00o0IIEHNE U

9 CUCTEMaTHU3aIMs 3HAHUMN. bubnmoreka [JOK
[Ipeo6pa3oBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPOKEHHH, IOMyCTUMbIC 3HAUCHUSI
IToBTOpenue, 0000IIEHNE U

93 CUCTEMaTHU3allMs 3HAaHUM. bubnmoreka [JOK

[TpeobOpazoBanue anredpanyecKux
BBIpOXEHUH, TOMTyCTUMBIC 3HAUCHUS

https://m.edsoo.ru/7f444612




94

95

96

97

98

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HaHUH.
[IpeobpazoBanue anredpandecKkux
BBIPXKEHUH, TOMYCTUMbBIC 3HAYCHHUSI

[ToBTOpEeHME, 0000IIEHNE U
cucrtemaTtusanus 3Hanu. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA N3yYEHHBIX
byHKIUH

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaru3anus 3HaHui. OYHKIINH:
MIOCTPOCHHE, CBOMCTBA U3yUCHHBIX
byHKIUH

[ToBTOpEeHME, 0000IIEHNE U
cucremartusanus 3Hanu. yHkuuu:
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX
byHKIUH

[ToBTOpenue, 0600IIEHNE U
cucremartusanus 3Hauu. yHkuuu:
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

bubmuorexa [JOK
https://m.edsoo.ru/7f444{44

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

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

99

[ToBTOpenue, 0600IEeHNE U
CUCTEeMAaTH3allHsI 3HAHHH.
I'padmueckoe pemieHue ypaBHEHUHN U
WX CHCTEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0600IEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
I'padmueckoe pemieHne ypaBHEHUHN U
WX CHCTEM

https://m.edsoo.ru/7f445516
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0606
102 ODILICHIE H CHCTEMATHSAIHA 1 0 0 https://m.edsoo.ru/7f445587
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 6 11



[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTtenpHO# mporpaMmsl (7 Kirace)

Kon [TpoBepsieMbie TTpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
MIPOBEPSIEMOTO obmero oopa3oBaHus
pe3yJsiprara
1 Uucna v BBIYMCICHUS

1.1 BbInonHATh, coveTas yCTHbIE U MUCHhMEHHBIC IPHUEMBI, apu(PMETHUECKUe ACUCTBUS C pallOHAIbHBIMH
uucIamMu

12 HaxoauTh 3HaYEHUS YUCIOBBIX BBIPAKEHUH, MPUMEHATH pa3HOOOpa3Hble CIOCOOBI U MPUEMBl BBIYUCICHUS
3HaYEHUH IPOOHBIX BRIPAKEHUMN, COJIEP>KAIINX OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH

13 [lepexonuth OT oAHOM (opMbl 3amucu uucen K JApyroi (mpeoOpa3oBBIBATH JAECATUYHYIO JApoOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHUHYIO, B YACTHOCTH, B 0ECKOHEUHYIO AECITUYHYIO IPOOB)

1.4 CpaBHMBATh U yNOPSJOYMBATh PAllMOHATIBHBIE YNCTIA

1.5 OKpyIJIsITh YUCIIa

16 BbINOMHATE NPUKUAKY U OLEHKY pe3ysibTaTa BbIUMCICHHM, OIEHKY 3HAUEHHUH YHCIIOBBIX BbIPAXKEHHM.
BbINOTHATE AEWCTBHS CO CTENEHSIMU C HaTypaJbHBIMU NOKAa3aTENISIMU

1.7 [IprMeHsTh IPU3HAKK JEIMMOCTH, Pa30KEeHHEe Ha MHOKUTEIN HaTypaJIbHBIX YUCEll
Pemarh NpakTUKO-OpUEHTHUPOBAHHBIE 33J1a4M, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYMH, IPONOPLIUOHATIBHOCTHIO

1.8 BEJTMYMH, MPOIIEHTaMU, HHTEPIPETUPOBATh PE3YyJIbTaThl PELICHUS 33]1a4 C YYETOM OIpPaHUYEHHM, CBA3aHHBIX
CO CBOIICTBaAaMM pacCMaTprUBaeMbIX 00BEKTOB

2 AnreOpanyeckie BbIpaKeHUs

71 lcronb30BaTh anreOpanvyecKkyr0 TEPMUHOJOTMIO M CHUMBOJIMKY, NPUMEHATh €€ B IpoIlecce OCBOEHUS
y4yeOHOro MaTepuasa

2.2 HaxonuTh 3HaueHNst OYKBEHHBIX BBIPAKEHHM MPU 33aHHBIX 3HAUYEHHSIX TEePEMEHHBIX

73 BEIMONHATE MpeoOpa3oBaHUs 1LIEJIOTO BBIPAKEHHUS B MHOTOWICH NPUBEACHUEM MOJOOHBIX ClIaraeMbIX,

ACKpPbITHEM CKOOOK

24 BBINOMHATE YMHOXKEHUE OJHOYJIEHA HAa MHOTOWIEH W MHOIOWIEHAa Ha MHOTOWIEH, MPUMEHSTh (OpPMYIIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH

25 OCyIIECTBIATh Pa3ioKEHUE MHOTOWICHOB Ha MHOXHTEIM C TOMOILNBIO BBIHECEHHS 3a CKOOKH OOIero
MHO>KUTEJNS], TPYIIHPOBKH CIaraeMbIX, MpUMeHeHus (OpMyIl COKPALIEHHOTO YMHOXEHUS

2.6 [IpumensTh npeoOpazoBaHUs MHOTOYJICHOB NJIsl PEIIEHUS Pa3IMYHBIX 3a/lad M3 MaTeMaTHKH, CMEXKHBIX




[Ipe/IMETOB, U3 peabHON MPAKTUKHU

2.7 lcrionbp30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMH [10KA3aTEJISIMU JUIsl IPe0Opa30BaHuUs BhIPAKEHHH
3 Y paBHEHUs ¥ HEpaBEHCTBA

31 Periate JIMHEHbIE ypaBHEHUS ¢ OIHOW IEPEMEHHOM, TPUMEHSS IIPaBUIa IEPeXxoaa OT UCXOAHOTO ypaBHEHMS
' K paBHOCHJIbLHOMY eMy. ITpoBepsTS, SIBJISETCS JIM YKCI0 KOPHEM YPaBHEHUs

3.2 [TpumMeHsaTh rpaduyeckre MeTOIbl IPH PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM

3.3 [lonOupath npuMepsl ap Yucell, BISIOIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHMSI C IBYMsI IEPEMEHHBIMU

b

3.4 CTpouTh B KOOPAWHATHOHN IIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C ABYMSI IEPEMEHHBIMHU; IIOJIB3YSCH)
' rpaduKOM, IPUBOIUTH MIPHMEPHI PEIICHUS] YPABHEHUS

3.5 Pemrate cucTeMbl IBYX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE TPaQUIECKu

b

36 CocTaBisATh M pellaTh JUHEHHOE ypaBHEHHME WJINM CHCTEMY JIMHEHHBIX ypaBHEHHUH MO YCIOBHUIO 3a/a4H,
' MHTEPIPETHUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4yl IOJIyYE€HHBIN pe3ybTar
4 Koopaunats! u rpaguku. OyHkuuu

41 11300pakaTh Ha KOOPAMHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM KOOPJUHATAM, JIy4H, OTPE3KH,
' MHTEpBaJIbl, 3aMIMCHIBATh YMCIOBBIE TPOMEXKYTKH Ha AJIT€OPandeCcKOM sI3bIKe

4.2 OTMeyaTh B KOOPIMHATHOM MJIOCKOCTH TOYKH T10 3a/JaHHBIM KOOPJMHATAM

4.3 Ctponth rpaduku JuHEHHBIX GyHKIHHA. CTpouTh rpaduk GyHKIMH y = [X|

44 OnuceiBaTh € TNOMOIIbIO (YHKIMI M3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYMHAMHU: CKOPOCThb, BpEMs,
' [paccTosiHuE, 1IEHY, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD, BpeMsl, 00beM pabOThI

4.5 HaxoauTh 3HaueHne QyHKIMH 110 3HAYEHHIO €€ apryMeHTa

16 [lonumarh rpaguueckuii crnoco0 MnpeacTaBiIeHUs U aHAIW3a MHPOpPMAIUK, U3BJIEKaTh U UHTEPIPETUPOBATH
' H(}OpMaLIKIO U3 TPa(UKOB peasIbHBIX MPOLIECCOB M 3aBUCUMOCTEN
5 BeposiTHOCTh M CTATUCTHKA

Yurtath nHOpMAaIHIO, IPeICTaBICHHYIO B TaOIMIIaX, HAa JUarpaMMax, IpeACcTaBIsATh JaHHbIE B BHJIE TAOIUI]
5 1 b b 3 9|
CTPOUTH AMArpamMmsl (CTOJIOMKOBBIE (CTOIOUYATHIE) M KPYTOBBIE) 110 MACCHBAM 3HaYSHUH

59 OnuchiBaTh W HMHTEPIPETUPOBATH pealibHble YHCIOBBIE JaHHBIC, IMpEACTaBICHHbIE B TalnuLax, Ha
' arpammax, rpadukax

5.3 licrionb30BaTh JJs1 OMMCAHUS JAHHBIX CTATUCTUYECKHE XapaKTePUCTUKU: CpelHee aphu(MeTHdecKoe,
' MeraHa, HauboJIblee U HAaMMEHbIIee 3HAYSHUS, pa3Max

54 lImMeTh TpeAcTaBiIeHHE O ClIy4alHOW M3MEHYMBOCTM Ha IpUMeEpax LeH, (U3MYECKUX BEIMYUH,
' AQHTPOITOMETPUUYECKHUX JAHHBIX, UMETh ITPEJICTABJICHHE O CTATUCTUYECKOM YCTOMUYNBOCTH
6 ["comeTpus




Pacno3HaBarth HN3YUCHHBIC TCOMCTPUYCCKHUC (bl/Il"ypBI, OIIPECACIIATh NX B3aMMHOEC PACIIOJIOXKCHUC, I/1306pa)l(aTB

6.1 reoMeTpruecKue (UIypbl, BBIIOJIHATH UYEPTEKU IO YCIOBUIO 3anaud. V3MepsTh JUHEWHbIE M YIJIOBbIE
BennuKHbL. PemaTh 3a1a4u Ha BBIYMCICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB

6.2 Jlenatb TpyOyIO OLEHKY JIMHEHHBIX M YIVIOBBIX BEIMYMH IPEAMETOB B pEAJbHOW JKHU3HHU, Pa3MEpOB
pUPOJHBIX 00BEKTOB. Pa3znuyarh pasmMepsl STUX OOBEKTOB 10 MOPSAKY BEITUUNHbI

6.3 CTpPOUTB 4epTEKHU K T€OMETPUUECKHUM 3a/iadyam

6.4 [losb30BaTbcd  NPU3HAKAMU  PABEHCTBA  TPEYTOJIbHUKOB, MCIIOJIB30BATH IPU3HAKM U CBOWCTBA
[paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUH 3a]a4

6.5 [IpOBOIHUTH JIOTHYECKHUE PACCYKICHHS C HCIIOJIb30BAHNEM I'€OMETPUYECKUX TEOPEM

6.6 [lonbp30BaThCs IPU3HAKAMM PABEHCTBA NPSMOYTOJIbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEAHMAHBI, IPOBEACHHOU
K TMIIOTEHY3€ IPSIMOYTOJBHOIO TPEYrOJIbHHUKA, B PEIICHUH N'€OMETPUYECKHUX 3a1a4
OmnpenensaTs MapauIeTbHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU ceKymiast. OnpeaesnsTh)

6.7 [1apaJUIEIbHOCTh IPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MPAMOU IO TOYEK APYrou
[IpsAIMOI

6.8 Pemiate 3a1aun Ha KieTyaToi Oymare
[IpoBOIUTH BBIYUCICHHS M HAXOJIUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHUs YIJIOB B TEOMETPUYECKUX 3a]auax C

6.9 MICTIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB MU MHOT'OYTOJBHHKOB, CBOWCTB YIJIOB, 0Opa30BaHHBIX IPH
[IepECCYCHUH ABYX NapaJlIeIbHBIX IPSAMBIX CeKylen. PelaTs npakTHYecKue 3a1a4y Ha HaX0KICHHUE YIII0B

6.10 BrnaneTs MOHATHEM I'€OMETPUYECKOTO MECTa TOYEK. YMETh ONpEIeNsATh OMCCEKTPHCY yIila M CepeIuHHBIHN
[IEpIEHIUKYIISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK

6.11 DOopMyIMpOBATh OINpPEACIICHUS OKPYKHOCTH U Kpyra, XOpAbl U JHaMeTpa OKPYKHOCTH, IOJb30BATHCS HX|
CBOMCTBaMH. Y METh IPUMEHATH OTH CBOMCTBA IIPU PELICHUH 3a1a4
BitageTs MOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOAUTh €€ LeHTp. Ilonb3oBarbces

6.12 (akTaMM O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHMKa IEepeceKkaroTcs B OJHOW TOUYKE, U O TOM, 4YTO)
CEpEIMHHBIC NEPIIEHANKYJISPHI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHON TOUKE

6.13 Bianets H?HXTHCM KacaTeJIbHOM K OKPYKHOCTH, ITOJIb30BAaTbCS TEOPEMOM O NEPNEHAMKYIIPHOCTH
KacaTeJIbHOW U paJinyca, IPOBEICHHOI0 K TOYKE KacaHUs

6.14 [lonp30BaThCS MPOCTENIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM, IOHUMATh X MPAKTHUYECKHI CMBICIT

6.15 [IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U TUHEHKH

[IpoBepsiembie 3neMeHTHI coaepxanus (7 Kiacc)




Kox

IIpoBepsieMbIil 2IEMEHT COAEPKAHUS

Uucia 1 BEIUMCIIEHUS

1.1

J[poOu OOBIKHOBEHHBIC U JIECSATUYHBIE, TIEPEX0/] OT OJHOW (GopMBI 3amucH Apodeil k apyroil. [lonarue pannoHaIBHOTO]
YKMCIIA, 3aIIUCh, CPABHEHUE, YIIOPSIOYMBAHNUE PAMOHAIBHBIX YHCEIl

1.2

Aprdmernueckne IeHCTBH ¢ pallMOHAIBHBIMY YHCIaMy. PerieHne 3a1ad u3 pealbHOM MPAKTUKK HAa YacTH, Ha APOOH

1.3

CrerneHb ¢ HATypaJbHBIM ITOKa3aTelieM: ONpECIICHHEe, MPeoOpa30oBaHUE BBIPAKECHUH HA OCHOBE OINPEACIICHUS, 3aIlHCh
0OJIBIINX YHUCEN

1.4

HpOHeHTH, 3allMChb IIPOLCHTOB B BUIC ,Z[pO6I/I u ,I[pO6I/I B BHUAC IIPOLCHTOB. TpI/I OCHOBHBIC 3a/la4i Ha ITPOLUCHTLI, PCHICHHUC
3aga4d U3 peanLHoﬁ IIPAaKTHKH

1.5

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH, PA3JIOKCHUC HA MHOKUTCIIN HATYPAJIbHBIX YUCCII

1.6

PeanbHbie 3aBUCUMOCTH, B TOM YHUCJIC IIpsAMas U o6paTHa;1 MMpOoNnoOpHruOHAJIbHOCTHU

Anredpanyeckue BbIpaXKEHUs

2.1

HepeMeHHme, YHUCJIOBOC 3HAUYCHHNC BBIPAKCHUSA C HepeMeHHOﬁ. I[OHYCTI/IMBIC SHAYCHHUA IICPCMCHHBIX

2.2

[IpeacraBieHne 3aBUCUMOCTH MEK/Ty BEJIMUMHAMH B BUE GopMyInbl. Beruucienus mo popmynam

2.3

[IpeoOpa3oBaHre OYKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO PABHbIE BHIPAYKEHUS
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CBOICTBa CTEIICHU C HATYpaJIbHBIM ITOKAa3aTCJICM

2.5

O,Z[HO‘IJ'IGHBI 1 MHOTOWIeHBI. CTEIeHbh MHOTOUJICHA. CJ'IO)KeHI/Ie, BBIYUTAHUC, YMHOKCHHC MHOT'OYJICHOB

2.6

cDOpMy.]'H:I COKpPAIICHHOI'O YMHOKCHHA: KBAAPAT CYMMBI U KBaJIpaT pa3HOCTH. cDOpMy.]'IEl Pa3HOCTU KBaApPATOB. Paznoxxenue
MHOT'OYJICHOB Ha MHOKHUTCIIN

YpaBHEHUS

3.1

YpaBHEeHMe, KOpEeHb YpaBHEHHS, IpaBUiia MpeoOpa3oBaHUs ypaBHEHMsI, pPABHOCUIILHOCTh YPaBHEHUN

3.2

UInHelHOe ypaBHEHME ¢ OJHOM EPEMEHHOM, YHCIIO KOPHEHN JINHEWHOTIO YPABHEHUS, PEIICHUE TMHENHBIX YPABHEHUHN

3.3

CocrapiieHrne ypaBHEHUH IO YCIIOBHIO 3a/1auu. PerneHne TeKCTOBBIX 3a1a4 C TOMOIIBI0 YPaBHEHUM

3.4

UluneitHoe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMU U €T0 rpaduk

3.5

Cucrema ABYX JIMHENHBIX ypaBHCHI/Iﬁ C ABYMs TNICPCMCHHBIMU. Pemenne cucrem ypaBHCHI/Iﬁ CII0CO00M IOACTAaHOBKH.
HpI/IMCpBI PCHICHUS TCKCTOBBIX 3a1a4 C IOMOIbIKO CUCTCM ypaBHeHI/Iﬁ

Koopaunats! 1 rpaduku. yHKIMN

4.1

KOOpI[I/IHaTa TOYKH Ha HpﬂMOﬁ

4.2

Uuciosble npoMeKyTKH. PaccTosiHMEe MeKy 1BYMsI TOYKAMH KOOPAVHATHOU MPSIMOM

4.3

[IpsimoyronpHas cuctema koopaunar, ocu Ox u Oy. Abcmuicca 1 opArHATa TOYKA Ha KOOPJAMHATHON TIJIOCKOCTH

4.4

[Tpumepsl rpadukoB, 3aMaHHBIX hopmynamu. YteHne rpa@uKoB pealbHBIX 3aBHCUMOCTEH




4.5

[Tonstue pynkmuu. 'paduk Gynkimu. CpoiicTBa GyHKITUN

4.6 Uluneitnas ¢pyukiws, ee rpaduk. ['paduk dyakimn y = [x|
4.7 'paduueckoe penieHre JUHEHHBIX YPaBHEHUM U CUCTEM JTUHEHHBIX YpaBHECHUM
5 [BeposiTHOCTb U CTATUCTHKA

[IpencraBneHue AaHHBIX B BUAE TaONHWI, uarpaMM, rpadukoB. 3amoiHeHue TaOull, YTEHHE M MOCTPOSHHE AMarpamMm

5.1 |(cTonOukoBbIX (cTONOYATHIX) W KPYroBbIX). UTeHWE rpad)MKOB pealbHBIX IpoleccoB. 3miedyenne wHboOpMaLUKM H3
mrarpaMM ¥ TabJIHIl, UCTIOIb30BaHUE U MHTEPIPETAIUS TAaHHBIX

59 OmnwucartenpHasi CTaTUCTUKA: CpeaHee apupMeTHyecKoe, MeAnana, pa3Max, HauOoJblllee U HaNMEHbIIIee 3HaYeHUsI Habopa|
YMCIIOBBIX NAHHBIX. [IprMepshI cilydailHOM W3MEHYMBOCTH

53 Cy4aiiHbIN SKCTIEPUMEHT (OIIBIT) U CIy4aiiHOe cOOBITHE. BeposTHOCTD 1 yacToTa. Poiib ManoBEepOSTHBIX U MPAKTHYECKH]
TOCTOBEPHBIX COOBITHI B IpUpPOAE U B o01iecTBe. MOHETa 1 UrpajibHasi KOCTb B TEOPUH BEPOSITHOCTEHN
['pad, BepmmHa, pedpo. Crenens BepmuHbL. Yncno pedep u cymmapHasi cteneHb BepmuH. [IpencTaBieHrne o CBI3HOCTH

5S4 rpada. lHenu u nuxiel. [Tyta B rpadax. O6xox rpada (diinepoB nyth). [IpeacraBienue o0 opueHTHPOBAHHOM Tpade.
Pemenue 3a1a4 ¢ momonibio rpagos

6 [[eomerpus

6.1 HavaneHble noHATHA reomeTpuu. Touka, npsiMasi, OTpe30K, Jyd. Yron. Buasl yrinoB. BepTukanbHble U CMEKHBIE YIUIBIL.
buccekrpuca yria. Jlomanasi, MHOroyroyibHuK. [lapaienbHOCTh M NEPIEHIUKYIIPHOCTD MPSIMBIX

6.2 |[Cummerpuunble ¢purypsl. OCHOBHbIE CBOMCTBa OCeBON cuMMeTpuu. [IpuMepsl CHMMETPUH B OKPYXKArOIeM MUpe

6.3 |OCHOBHBIE IOCTPOEHHUSI C TOMOIIbIO HUPKYJIS U IuHEeHKu. TpeyronpHUK. BeicoTa, Meanana, OMCCeKTpHca, UX CBOMCTBA

6.4 [PaBHOOEIPEHHBIN U paBHOCTOPOHHUH TPEYTrOJILHUKN. HepaBeHCTBO TpeyrobHIKA

6.5 |CBoiicTBa M MPU3HAKU paBHOOEIPEHHOTO TPeyroidbHUKa. [IpH3HaKy paBeHCTBA TPEYTOJIHHUKOB

6.6 |[CBoiicTBa M MPU3HAKY MMAPAJUICITBHBIX NPSIMbIX. CyMMa YIJTIOB TPEYTOJIbHUKA. BHENTHIE yTrIibl TpeyTroNbHUKA

6.7 [IpssMOyTrONbHBIM TpeyroJbHUK. CBOMCTBO MEIHWAHBlI NPSAMOYTOJIBHOTO TPEYrOJIbHUKA, NPOBEICHHONW K THUIIOTEHY3E.
[Ipy3HaKy paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTrOIbHBIN TpEeyronbHUK ¢ yriaom B 30°

6.8 HepaBeHCTBa B reOMeTpHUU: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAaHOM, Teopema O OOJIbLIeM yTiie U
OoublIel cTOpOHE TpeyrosbHuKa. IlepneHuKysp 1 HaKJIOHHAs

6.9 ['eomeTpruueckoe MecTo Touek. buccekrpuca yria u cepeMHHbIN MEPIEHANKYISAP K OTPE3KY KaK F€OMETPUYECKHE MECTa)

TOYCK

6.10

OKpYyKHOCTb U KpYT, XOpAa U AUAMETpP, UX CBOMCTBA. B3auMHOe pacnonokeHue oKpyKHOCTH U npsAMoil. KacaTtenbHas u
CeKyIllasl K OKPYKHOCTHU

6.11

OKpy’>KHOCTb, BIIUCAHHAs B yroj. BnimcanHas u onyrcaHHas OKPYKHOCTH TPEYTOJbHUKA




[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPpaMMBbI § Kilacca

Kon [TpoBepsieMbie TTpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
MIPOBEPSIEMOTO obmero oopa3oBaHus
pe3ynbTara
1 Uucna v BBIYMCICHUS
1.1 llcnonb30BaTh HayaJbHBIE IPEICTABICHHS O MHOXECTBE JEHCTBUTENBHBIX YHUCEN M CpaBHEHMS,
OKPYTJIEHUS M BBIUYMCIIEHUH, N300pakaTh IEHCTBUTENIbHBIE YHCIIA TOUKAMH Ha KOOPJIMHATHOM MPSIMOii
[IpyMeHATh NOHATHE apUPMETUUECKOIO KBaIPaTHOIO KOPHS, HAXOJUTh KBaIpaTHbIE KOPHH, UCIOJIb3Ysl IPU
1.2 HE00XO0AMMOCTH KaJIbKYJISATOP, BBITOJIHATH IPE0Opa30BaHuUs BhIpAXKEHUH, COJepKAIUX KBAJApaTHbIE KOPHHU,
MICII0JIb3YSI CBOMCTBA KOPHEH
1.3 lcrnonb30BaTh 3aMCH OOJIBIINX M MAJIbIX YHCEI C IIOMOLIBIO IECITUYHBIX Jpo0el u crenenel yucia 10
2 AnreOpanyeckie BbIpaKeHUs
71 [[pyMeHSTh MOHSATHE CTENEHUW C IeJIbIM [I0Ka3aTejeM, BBIIOJIHATh MPEeoOpa3oBaHUs BbIPAXKEHU,
COJIep KAIIMX CTEIEHH C LEJIBbIM IT0Ka3aTeIeM
29 BBINOMHATE TOKIECTBEHHBIE TPE0OPa30BaHNUs pallMOHAIbHBIX BBIPAXKEHUI Ha OCHOBE MpaBUJI IeHCTBUN Haj
MHOTOYJIEHAaMH U alnredpandecKuMu Ipo0sMu
2.3 PackiiafgpIBaTh KBaJIpaTHBIN TPEXUJIEH Ha MHOKUTEIN
24 [IprMeHsTH npeo6pa30i3aH1/m BBIPQXKECHUM Ul pEleHUs] pa3IuYHbIX 3aJad M3 MaTeMaTHKH, CMEXKHBIX
[IpeIMETOB, U3 peabHON NPAKTUKHU
3 YpaBHEHMsI U HEPABEHCTBA
31 Pemars HHHeﬁHVLIe, KBaJIpaTHbIE yYpaBHEHUS W PALMOHAIBHBIE YPABHEHMS, CBOJAIIMECA K HUM, CHCTEMBI
NIByX YpaBHEHUH C IByMsI IEPEMEHHBIMH
[IpoBOANTH MpOCTENIINE UCCIENOBAHUS YPAaBHEHUN M CHCTEM ypaBHEHHUH, B TOM 4YMCIE C NPUMEHEHHEM
3.2 rpaduuecKux IMpescTaBleHU (yCTaHABIMBaTh, UMEET JIM YpaBHEHHE WJIM CHUCT€Ma YPAaBHEHUH pelleHus,
€CJIN UMEET, TO CKOJIbKO, U ITPOYEE)
[lepexoauTh OT CIOBECHOI (OPMYIMPOBKH 33JauH K €€ anredpandeckoil MoJeNu ¢ MOMOIIBIO COCTaBIICHUS
33 YPAaBHEHUs WM CUCTEMBl YpaBHEHWUH, WHTEPIPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 33Jla4M
[1OJTy4EHHBIN pe3yIbTarT
34 [ IpMMEHTh CBOMCTBA YMCJIOBBIX HEPABCHCTB JUISl CPABHEHUS, OLEHKH, pelaTh JUHECHHBIC HEPABEHCTBA C




OHHOﬁ nepeMeHHoﬁ U UX CUCTEMBbI, JaBaTh Fpa(l)I/I‘IeCKYIO HUIUIIOCTpAalli0 MHOXKECTBA pCIHeHI/Iﬁ HCpaBCHCTBA,
CUCTCMBbI HCPABCHCTB

4 DyHKIUU
41 [loHMMaTh ¥ UCHOJIB30BATh (DYHKIIMOHAJIBHBIE IOHATHS U A3bIK (TEPMHUHBI, CHMBOJIUYECKHE 0003HAUYEHUS),
' OIIPEAEIIATh 3HaYCHHE (PYHKIMU 110 3HAYEHUIO apIyMEHTa, OIIPEIEISTh CBOMCTBA (YHKIUU 10 €€ rpaduK
b
49 Ctpouth rpadMKu 31€MEHTapHbIX QYHKIMHA BUAa: , y = X, y=x,y= x|, orMChIBaTH CBOWCTBA YHCIIOBOIA
] (byHKIIMH 110 ee TpaduKy
5 BeposTHOCTB 1 cTaTUCTUKA
51 l3BnekaTh W MpeoOpa3oBhIBATh MH(POPMALMIO, MPEICTABICHHYIO B BUAE TAONHWI, aUarpaMm, rpadukos,
' [peCTaBIATh JaHHBIE B BUJIE TAOIHII, AHarpamMm, rpad)ukoB
59 OnuceiBaTh JaHHBIE C MOMOLIBIO CTATUCTMUYECKUX IIOKa3aTesied: CpPelHUX 3HAYEHWH U Mep pacCeuBaHUs
' (pa3max, 1ucnepcust ¥ CTaHIapTHOE OTKJIIOHEHHE)
53 HaxoauTh 9acTOTHI YHCIOBBIX 3HAYEHUI M 9acTOTHI COOBITHH, B TOM YHCIIE 1O pe3ysibTaTaM M3MEPEHUH |
' HaOJII0 TeHUH
54 HaxoauTh BEpOSATHOCTH CITy4alHBIX COOBITUH B OIBITAX, 3HAasl BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITHI, B TOM
' 41CIIe B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
55 lcnonb30BaTh rpaduyeckre MOJENIU: JIePEeBO CIy4aifHOrO 3KCIEPUMEHTA, AuarpaMMmbl Diliepa, duciioBast
' psiMast
OnepupoBaTh MOHATUSAMU: MHOXECTBO, ITOJAMHOXXECTBO; BBINOJHATH ONEPAallUd HAJ MHOYKECTBAMU:
5.6 00bEeTUHEHNE, TepeceyeHre, MAONOJHEHUE; MEePeUUCIsATh 3JIEMEHThl MHOXECTB, MPHUMEHSITh CBOMCTBA
MHOKECTB
57 lcnonb30BatTh rpaduyeckoe mnpercTaBieHHe MHOXKECTB M CBSA3€H MEXy HUMU Ul ONMUCAHHUS MPOLIECCOB U
' SIBIICHHI, B TOM YHCJIE IPH PEIICHUH 33a]1a4 U3 APYTHX YUeOHBIX TPEIMETOB H KYPCOB
6 ["'eomeTpust
6.1 Pacrnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJb30BaThCA WX CBOMCTBAMH IIpH
' [pEIIIEHNN TEOMETPUYECKUX 3a7a4
6.2 [IprMeHsTh CBOMCTBA TOUKM NEPECEUSHHsI MEIMAaH TPEYrojbHUKA (IIEHTpa Macc) B pellIeHUH 3a7a4
JAZETh MOHSATHEM CpEIHEW JIMHUMA TPEYTrOJbHUKA W Tpamneluy, NPUMEHATh MX CBOMCTBA IIPU PELICHHUH
B YT ,
6.3 reomerprueckux 3anad. Ilomb3zoBarbesa Teopemoint dameca u TeopeMOlW O NMPONMOPLIUOHAIBHBIX OTPE3KAX,
[IPUMEHSTh UX JJIsl PEHICHMs] IPAKTUYECKUX 33124
6.4 [TprMeHsATh NPU3HAKH 110100 TPEYTONIBHUKOB B PEIICHUN T€OMETPUIECKUX 3a/1a4
yr
6.5 [Tonp3oBatbess Teopemoid Iludaropa s pemieHuss reOMETpUYECKUX W MpakTHUecKuX 3axad. CTpouTh




MATEMATUYCCKYI0O MOJCIb B IIPAKTHYCCKUX 3agadax, CaMOCTOATCIbHO J€JIaTb UYCPTCK W HAXOIAUTH
COOTBETCTBYIOIIME TJIMHBI

BJ'Ia,Z[CTB INOHATUSAMH CHHYCA, KOCHMHYCAa MW TaHI'CHCAa OCTPOro yrjia IMIIpAMOYI'OJIbHOI'O TpEYroJbHUKA.

6.6 [losib30BaThCs STUMH MOHSATUSMU JIJIS1 pEHICHHS MPAKTUYECKUX 3a/1a4

6.7 Boruncnsate (pa3nuyHbIME crioco0aMu) IUIOIIAAL TPEYrojbHUKA U IUIOHIAJM MHOTOYTOJBHBIX (UTYp
(0IB3YsICh, I/Ie He0OXO0IMMO, KANIbKYISITOpPOM). [IpuMEHsITh OJTyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a]auax

6.8 BrageTb NOHATUSMU BIIMCAHHOTO U LIEHTPAIBLHOTO YIJIa, UCIOJIb30BaTh TEOPEMbI O BIMCAHHBIX YIJIaX, yriax
MeX 1y XopJaMu (CeKYIIMMH) U yIiie MeXAy KacaTeJIbHON M XOpJOol MPH PEIICHUH T€OMETPUYECKUX 3a/1a4

6.9 BiiageTs MOHSATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHATH CBOMCTBA OMMCAHHOIO YE€THIPEXYTOJIbHUKA)

[IpH pelIeHNH 3a]1a4

[[pyMEHATH MOJydEHHBIC 3HAHUS HA IIPAKTUKE - CTPOMTh MAaT€MaTHYECKUE MOJEIM Ul 3a7a4 peajJbHON
6.10 PKH3HH M TPOBOJWUTH COOTBETCTBYIOUIME BBIYHCICHHUS C MPUMEHEHHEM MOJ00US W TPUTOHOMETPHUH
(T10JIB3YSICh, T7Ie HEOOXOIUMO, KAIBKYIIITOPOM)

[IpoBepsiembie 31eMEHTHI coepxanus (8 Kiacc)

Kox

ITpoBepsieMbIil 2JIEMEHT COAEPKaHUS

Yucia 1 BeIYMCIIEHUS

1.1

KBanpaTtHslii kopeHb u3 uyucna. [loHsTue 00 uppannroHalIbHOM uucie. JlecsaTuuHble MPUOIMKEHUS HPPALUOHATBHBIX
qKCel

1.2

CBoiicTBa apI/I(I)MCTI/I‘-ICCKI/IX KBaJApaTHBIX KOpHCf/'I U UX IMPUMCHCHHUC K HpCO6pa3OBaHI/IIO YUCJIOBBIX BLIpa)KCHI/Iﬁ u
BHIYH CIICHUAM. I[eﬁCTBHTCHLHBIe qucia

1.3

CTeIeHb ¢ LIEJIBIM II0OKa3aTeIeM U €€ CBOICTBa. CTaHI[apTHaH 3alIMCh Yucja

AnrebpanyecKue BhIPAKEHHS

2.1

KBaspaTHbIN TpeX4iieH, pa3I0KEeHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIN

2.2

AnreOpandeckas 1po0b. OCHOBHOE CBOMCTBO ayire0OpandecKkoi 1poou

2.3

Crno’xeHue, BBIYMUTaHUE, YMHOXKEHUE, JIeJICHHE alre0panyeckux Ipooeit
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PaL[I/IOHaJ'IBHBIe BBIPAXKCHUA U UX npeo6pa30BaHHe

ypaBHeHI/IH N HCPaBCHCTBA

3.1

KBanparHoe ypaBHeHHE, GopMyia KOpHEH KBaapaTHOro ypaBHeHHUs. Teopema Buera

3.2

Pemenne ypaBHeHHﬁ, CBOAIIMXCA K JIMHEHHBIM U KBaJIpaTHbIM

3.3

[Tpocreiimme qpoOHO-paliOHAILHEIC YPABHEHUS

34

['paduueckas HMHTEpHIpETalusi ypaBHEHWH C JBYMs TIEPEMEHHBIMH M CHCTEM JIMHEWHBIX YPaBHEHUH C JBYMSA
repeMeHHbIMU. 1IprMepsl pellieHns CUCTEM HEJIMHEWHBIX YPaBHEHUH € JBYMs IEPEMEHHBIMU

3.5

Perrenne TEKCTOBBIX 3a/1a4d alre0pandeckKuM ciocoOoM

3.6

UuciioBbIe HEPAaBEHCTBA U UX CBOMCTBA

3.7

HepaBeHCTBO ¢ 0J1HOM TTEpEMEHHO

3.8

[PaBHOCHIBHOCTD HCPAaBCHCTB

3.9

JInHelHbIE HEpaBEHCTBA C OJTHOM MTEPEMEHHOMN

3.10

CHcTeMbl TUHESHHBIX HCPABCHCTB C OI[HOI71 HCpCMeHHOﬁ

DyHKIU

4.1

[lonstre @pynkunu. O6sacTb onpeieneHnst 1 MHOKECTBO 3HaueHu GpyHkImu. CriocoObl 3ajaHusl GYHKIMM

4.2

['paduk pynkuun. YreHne cBONCTB QYHKIMH 11O ee rpaduxy

4.3

[ Iprmepsl rpadukoB QYHKIMM, OTpaXKarolIUX pealbHble IPOLECCH

4.4

DyHKIMY, ONKCHIBAIONINE MPSIMYIO M 00PaTHYIO MPOIOPIUOHAIBHBIE 3aBUCUMOCTH, UX I'paduKu

4.5

DyHKIMU Y = X’ y= 'S

4.6

DyHKIMH , y = |X]

4.7

['padrueckoe pelieHne ypaBHEHUH 1 CUCTEM YpaBHEHUH

BeposiTHOCTD 1 cTaTUCTUKA

5.1

[IpencraBieHne qaHHBIX B BUJE TaOJIUI, IUarpaMM, rpaduKoB

5.2

MHOXECTBO, JJIEMEHT MHOXKECTBa, MOJMHOXeCTBO. Ormepanuu HaJl MHOXKECTBaMH: OOBEIWHEHUE, TIepeceyeHue,
ITOITOJTHEHUE

5.3

CpolicTBa onepaunﬁ Hal MHOXCECTBaAMU: IIEPEMCCTUTCIIBHOC, COYCTATCIbHOC, paCIIPCACIINTCIIbHOC, BKIIFTOUCHU A
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lcrionb30BaHue rpaUuecKoro npeacTaBIeHUs] MHOKECTB JIJIsl OMMCAHMSI PeabHBIX MPOLIECCOB U SBICHUHN, IPU PEUICHUH
3agad.

5.5

I/I3MCpCHI/IC pacCCUBaHU NAHHBIX. I[I/ICHepCI/IH 1 CTAHJAPTHOC OTKJIOHCHUC YHUCJIIOBBIX Ha60p013. I[HarpaMMa pacCCrUBaHU

5.6

JeMeHTapHbIe COOBITHS ciy4aiHoro ombiTa. Ciydaiineie coObITHS. BeposTHOoCTH cOOBITHIA. ONBITHI ¢ PABHOBO3MOKHBIMH
HIIEMEHTAPHBIMH COOBITUSIMU. Ciy4aiHblii BbIOOp. CBS3b MEXKIy MaJIOBEPOSITHBIMU M IMPAKTUYECKH JOCTOBEPHBIMH
COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAYKe




5.7

/lepeBo. CBOICTBA 1epEBbEB: €AUHCTBEHHOCTD MYTH, CYIIECTBOBAHUE BUCSYCH BEPUIMHBI, CBA3b MEX]y UMCIOM BEPIIMH U
uriciioMm pedep. [IpaBuno ymuoxenus. Pemenue 3agau ¢ nomouisto rpagos

5.8

[IpoTuBOMONOXKHBIE cOOBITHs. Jmarpamma Dittepa. O0beauHEHNE U TepeceueHrne coObITHil. HecoBMecTHBIE COOBITHSI.
Dopmyiia CI0KEHUSI BEPOSITHOCTEN

5.9

'YcaoBHas BCPOSATHOCTD. HpaBI/IJ'IO YMHOXCHUSI. He3aBucumele cOOBITHS

5.10

[IpencraBieHne SKcepuMeHTa B BUE JepeBa. PelleHue 3agad Ha HaXOXACHHE BEPOSITHOCTEH C IMOMOILBIO JiepeBa
CIIy4aifHOTO SKCIEPUMEHTA, TUarpaMmm Jujiepa

['comerpus

6.1

Yersipexyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2

[TpsiMoyronbHHK, pOMO, KBaZpaT, UX MPU3HAKH U CBOHCTBA

6.3

Tpanenus, paBHOOOKasl Tpanenusl, ee CBoWcTBa U npusHaku. [IpsMoyronapHas Tpanenus

6.4

MeTon YABOCHH S MCINAHBI. L[eHTpaJ'ILHaSI CUMMCTPH. TeopeMa daneca u TCOPEMa O IIPOMOPIHUOHAIIBHBIX OTPE3KaX

6.5

CpenHue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronbpHuKa

6.6

[lomobue TpeyronbHUKOB, Kod(hduuueHT nmomodbus. [IpusHaku momoOus TpeyroabHUKOB. [IpuMeHeHue momobus mpu
€IIeHNY MPAKTHYECKUX 3a7a4

6.7

cDOpMy.]'H:I JJI T1omaan Tpe€yroJjibHUKa, IlapajijiejiorpaMma, p0M6a " Tparenuuu

6.8

CpolicTBa miomaaeil reomerpuueckux ¢uryp. OTHoOIIEHUE TIIoMaael MoJOOHBIX PUTYp

6.9

BrranciaeHue HJIOIIIa)ICI\/’I TPEYIrOJIbHUKOB 1 MHOT'OYT'OJIbHUKOB Ha KJIeT9aTON 6YMaF€

6.10

Teopema [Iudaropa. Ilpumenenue reopems! [lndaropa npu penieHnn NpakTUUECKUX 3a7a4

6.11

CuHyC, KOCHHYC, TAHT€HC OCTPOTO yIJIa MPSMOYTOJIBHOTO TPeyroapbHuKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuyeckue pyHkuuu yriaos B 30°, 45° u 60°

6.12

BrincanHble U IIEHTpaJIbHBIE YIIIbl, YTOJI MEX]y KacaTelbHOU U XOpAoi. YTIJIbl MeXAY XOpJaMU U CEKYIIUMU

6.13

BrucanHbIe U ONKMCAaHHLIS YCTBIPCXYTI'OJIbHUKHN

6.14

B3anmHoe PACIOJIOKCHUC IBYX OprmHOCTCﬁ. Kacanue OprX(HOCTCﬁ. O6H_II/IC KaCaTCJIbHBIC K IBYM OKPYXKHOCTAM




[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTtenpHO# mporpaMmsbl (9 Kiracc)

Kon [TpoBepsieMbie IPEIMETHBIC PE3yIbTATHl OCBOCHHUSI OCHOBHOM 00pa30BaTelbHON IPOrpaMMbl OCHOBHOTO OOIIIETO
IIPOBEPSIEMOTO o0Opa3oBaHus
pe3ynbrarta
1 Uuciia 1 BBIYKCIICHUS
1.1 CpaBHUBATH U YIIOPSAJOYMBATH PAIMOHAIBHBIE M HPPALlMOHAIILHBIE YHCIIa
12 BbIIOTHATE apuMeTHUeCKUe NEHCTBUS C pallMOHAIBHBIMH YHCIAMH, COYETas YCTHbIE U MHUCHhMEHHBIE MPUEMBI,
BBHITIOJTHATH BBIYUCIICHUS C HPPAIIOHATBHBIMU YHCIAMH
1.3 HaxoauTh 3HaUeHUs CTENEeHEe ¢ IeNIBIMU MOKa3aTeNs MU U KOPHEH, BBIYUCIIATh 3HAYEHUS YHMCIOBBIX BBIPAKEHUN
1.4 OKpyTJISTH IEHCTBUTENbHBIC YUCIIA, BBIMOIHITH IPUKUIKY PE3YJIbTaTa BEIUMCICHUM, OIICHKY YHCIIOBBIX BBIPAKEHUN
2 'YpaBHEHMs 1 HEpABEHCTBA
71 PemaTh THHEWHBIC U KBaJ[PATHBIC YPAaBHEHUS, YPABHEHUS, CBOISIINAECS K HUM, IPOCTEHIINE TPOOHO-PAIlMOHATHHBIC
YpaBHECHUS
29 PemaTh CHCTEMBI IBYX nHHeﬁvax ypaBHEHUH C ABYMS IMEPEMEHHBIMU U CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJTHO
YpaBHEHUE HE SIBISICTCS JTMHCHHBIM
723 Pemath T?KCTOBBIG 3a/1a4d aNredpandeckuM CrocoOOM C MOMOIIBIO COCTABJICHHS YPaBHEHUS WU CHUCTEMBI JBYX
YPaBHEHHH C JIBYMS IEPEMECHHBIMU
[IpoBOANTH TPOCTEHIINE WCCIEOBAHUS ypaBHEHUH W CHUCTEM YypaBHEHUH, B TOM YHCIE C MNPUMEHEHHEM
24 rpaduyuecKkux mpencTaBiIeHU (HallpuMep, YCTaHABIMBATh, UMEET JIM YPaBHEHUE UM CUCTeMa ypaBHEHUH pelieHus,
€CJIM UMEET, TO CKOIIBKO)
)5 Pemale TUHEHBIE HEPaBeHCTBA, KBaJpaTHbIE HEPABEHCTBAa, M300pakaTh pEIICHHWE HEPABEHCTB HAa YHCIOBOMN
MPsIMOM, 3aMTUCBIBATH PEIIEHUE C MOMOIIBI0 CHMBOJIOB
26 PemaTh CUCTEMBl JTUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO,
M300paxaTh pelIeHne CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSMOM, 3aMMCHIBATh PEIIEHUE C TOMOIIBI0 CUMBOJIOB
2.7 lcnionp30BaTh HEPABEHCTBA MTPH PEIICHUN PA3IUYHBIX 3a7a4
3 DyHKITIN
Pacrio3HaBaTh (YHKIIUM H3yYCHHBIX BUAOB. [lOKa3bIBaTh CXEMATHYECKH pACIOJOKEHUE Ha KOOPJWHATHOM
3.1 mIockocTH rpadukoB QyHKImH Buma: y = kx, y = kx + b, , y = ax” + bxX + C B 3aBHCHMOCTH OT 3HAYCHHIl
KO2(PHUITMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITUH
3.2 [Toka3piBaTh CXEMATHUYECKH PACIIOIOKEHHE HA KOOPAMHATHOW IJIOCKOCTH rpadukoB (yHKuuWit Buma , y = [x| u




OTNHUCBHIBATh CBOMCTBA (DYHKITHIT

CTpouth M M300pa)xkaTb CXEMaTUYECKU IpauKu KBaJApaTUYHBIX (YHKIIMH, OMUCHIBATH CBOMCTBA KBaJIpaTHUHBIX

33 .
GyHKIMIHA 110 uX rpadukam
34 Pacrio3HaBaTh KBaJpaTUYHY (YHKLHUIO 1O (opMysie, IPUBOANUTh MPUMEPHI KBAJPAaTHUHBIX (QYHKIUN U3 peasbHON
PKU3HH, (PU3MKH, TEOMETPUHN
4 Apudmerndeckas 1 reoMeTpu4ecKas Iporpeccuu
4.1 Pacnio3HaBath apuMETUIECKYIO M TEOMETPUUECKYIO IIPOTPECCHH MTPH Pa3HbIX croco0ax 3a1aHus
49 BEIMOTHATH BEIYMCIICHUS C UCTIONB30BaHUEM (POPMYIT N-TO WieHa apuPMETHIECKON U TEOMETPHUUECKON MPOTPECCHIA,
CYMMBI IIEPBBIX N YICHOB
4.3 1300paxaTh YieHbl NOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN IJIOCKOCTH
44 PemaTh 3a7auu, CBSI3aHHBIE C YMCIIOBBIMM I1OCJIEOBATEIBHOCTSMM, B TOM UHUCIE 3a/ladyd U3 PEabHOM XKU3HU (C
MICII0JIb30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUM)
5 BeposiTHOCTb U CTATUCTHKA
51 l3BnekaTb M INpeoOpa3oBbIBaTh HMH(OPMAIUIO, MPEACTaBICHHYIO B pa3jIMYHBIX MCTOYHUKAX B BHUJAE TaOMIL,
arpaMm, rpauKoB, PEICTABIIATh JaHHBIE B BHJIE TaOJIULI, TMarpaMm, rpauxkos
59 Periath 3ajaun OpraHW30BaHHBIM IEepeOOpPOM BAapHAaHTOB, a TAKXKE C UCIOJIb30BAHMEM KOMOWHATOPHBIX MPaBUI U
METOI0B
53 l1crionp30BaTh ONMCATENbHBIE XapAKTEPUCTUKHU JUIsl MACCHUBOB YHCIIOBBIX JJAHHBIX, B TOM YHCJIE CPEJHUE 3HAYCHUS U
MEpBI pacCEUBaHUS
54 HaxoauTh 4acTOTHl 3HAYEHUI M 4aCTOTHI COOBITHS, B TOM UHUCJIE MOJIb3YSICh Pe3yIbTaTaMU MPOBEIEHHBIX U3MEPEHUI
1 HaOJII0IeHUIT
55 HaxoauTh BEpPOATHOCTU CIIy4alHBIX COOBITHUI B M3YUYEHHBIX ONbBITAaX, B TOM UYUCIE B ONBITaX C PaBHOBO3MO>KHBIMHU
PJIIeMEHTapHBIMU COOBITHSMH, B CEPUAX MCIBITAHUM JI0 IEPBOr0 ycrexa, B cepusx ucnbTaHuil bepuynmmn
5.6 IMeTh IpecTaBICHUE O CIIy4allHOM BEJIMYMHE U O PACIPE/ICTICHUN BEPOSATHOCTEHN
57 IMeTh npeacTaBlieHne O 3aKOHE OOJIBIIIUX YUCEIT KaK O MPOSBIEHUU 3aKOHOMEPHOCTHU B CIy4ailHOW M3MEHYUBOCTH U
0 poJiu 3aKOHa OOJIBIIUX YHCEJ B IPUPOJIE U 00IIEeCTBE
6 ['eomeTpus
3HAaTh TPUTOHOMETpUYECKHE (YHKIMHM OCTPBIX YIJOB, HAaXOJAUTh C HUX TOMOLIbI0 pAa3IUYHBIE AJIEMEHTHI
6.1 NPSMOYTOJIBHOTO  TpeyroibHUKa ("pelieHre MNpsIMOYroJbHBIX —TpeyroibHukoB"). Haxomute (c  momolibio
KaJIbKYJISITOPA) JUTMHBI U YTIIBI JUIs1 HETaOJIMYHbBIX 3HAYEHUH
6.0 [Tonp3oBatbess (popMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKMM TOKIECTBOM JJIsl HaXOXKICHUS

COOTHOILICHUI MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU




6.3

lIcrionp30BaTh TEOPEMBI CHHYCOB U KOCHMHYCOB JJII HAXOXICHUS Pa3IMYHbIX AJIEMEHTOB TpeyrojibHUKa ("perieHue
TPEYroJIbHUKOB'"), MPUMEHSThH UX MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4

6.4

Bnagers nmoHATHAMU TpeoOpa3oBaHUs MOA0OMS, COOTBETCTBEHHBIX AJIEMEHTOB MoA0OHBIX (uryp. [Tomb3oBarbes
CBOIcTBaMH TOI00UST TIPOU3BOJIBHBIX (DUTYp, YMETh BBIUMCIATH UIMHBI U HAXOJIUTH YIJIBl y MOJOOHBIX GUTYD.
[IpyMeHsTh CBOMCTBAa MOAOOMS B MPAKTHYECKHX 3a/adaX. YMEThb NPUBOIAUTH MPHUMEPHl MOAOOHBIX GUTYD B
OKpYXKaroIleM MUPE

6.5

[lonp30BaThbCsi TEOpEeMaMH O MPOU3BEACHUHM OTPE3KOB XOPJA, O IMPOU3BEACHUU OTPE3KOB CEKYIIHMX, O KBaapaTe
KacaTeJIbHOU

6.6

[lonb30BaThHCS BCKTOpaMH, IIOHHUMATb HX FGOMeTpI/I‘{eCKI/Iﬁ n (1)I/ISI/I‘ICCKI/II71 CMBICJI, IIPUMCHATbL HX B PCIICHHU]
FCOMCTPUYCCKUX U (I)I/ISI/I‘IGCKI/IX 3ajJa4. HpI/IMeHSITL CKAJIPHOC IIPOU3BCACHHUEC BCKTOPOB I HAXOXACHUA OJIWH N

YTJI0B

6.7

[Tonn30BaThCS MCTOJOM KOOpAMWHAT Ha INNIOCKOCTH, MPHUMCHATH €ro B PCIICHUU I'COMCTPHUYCCKUX M IMPAKTUUCCKHUX
Bagaqd

6.8

BJ'IaIleTI) IMMOHATUAMMU MPABHUIIBHOTO MHOI'OYI'OJIbHUKA, JJIMHBI OKPYKHOCTHU, JJIMHBI AYT'H OKPYXHOCTH U paHHaHHOﬁ
MCPbI yrjia, YMCTb BBIYHUCIATH IUIOIIAAL Kpyra M €ro JacTeu. HpI/IMCHﬂTI) IMMOJIYYCHHBIC YMCHHA B IMPAKTUUCCKHX
Bagadax

6.9

HaxoauTh ocu Wiy HEHTPbl CHMMETPUH (PUTyp, MPUMEHSITH JBUKEHHSI IJIOCKOCTU B IPOCTENIINX CIydasx

6.10

HpI/IMerlTB MOJIYYCHHBIC 3HAHUA HA NPAKTHUKE - CTPOUTH MATCMATHYCCKUC MOACIINU JIA 3adad peanLHoﬁ KHN3HHU U
MMPOBOAWUTL COOTBETCTBYIOIIHME BBIYHUCICHUA C TMPUMCHCHUCM HOZ[O6I/I$[ U TPUTOHOMCTPHUYCCKHUX (i)YHKIII/H\/JI

(monb3ysich, I7ie HE00X0IMMO, KAJIbKYJISITOPOM)

[IpoBepsiembie 271eMeHTHI coaepkanus (9 kiacc)

Kon,

[TpoBepsieMbIil AIEMEHT COJIEPKAHUS

Yucia 1 BeIYMCIIEHUS

1.1

ParoHansHbBIE qucia, UppaliuOHAJILHBIC YN CJId, KOHCUHBIC U OCCKOHECUHBIE JACCATUYHBIC I[pOGI/I

1.2

MHOXXECTBO JAECMCTBUTEIBHBIX qucel, JIECTBUTEIbHBIE YMCIa Kak OCCKOHEUHBIE JACCATHUYHBIC ,[[pOGI/I. BzauMHO 0JHO3HAYHOE
COOTBCTCTBHUEC MCIKAY MHOXKXCCTBOM JIECTBUTEIBHBIX YHCEIl U KOOpIIPIHB.THOfI HpHMOﬁ. CpaBHCHI/IC JEHCTBUTEIIBHBIX YHCEII

1.3

IApudMeTnieckre IeHCTBUS C IEHCTBUTEILHBIMU YHUCIAMH

1.4

3mepenusi, NpuOIMKeHHs, OLeHKU. PasMepsl 0O0bEKTOB OKPY)KAIOLIET0 MUPA, IMTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUpE.
[TpubnrxeHHOe 3HAYCHHE BEIMYUHBI, TOYHOCTh mpuOmmxkenus. Oxkpyriaenue uymcen. [Ipukuaka M OIEHKAa pPe3ylIbTaTOB




BEIYMCIICHUN

ypaBHeHI/IH N HCpaBCHCTBA

2.1

YpaBHEHUS C OJTHON NTEPEMEHHOM

2.2

JInuneitnoe ypaBHeHue. Penenue ypaBHEeHUM, CBOJAIIMXCS K JIUHEUHBIM

2.3

KBagparHoe ypaBHeHue. Penienre ypaBHeHUN, CBOISAIIMXCS K KBaJIPATHBIM

24

bukBanpaTHoe ypaBHeHHE. IIpuMepsl pelieHns: ypaBHEHUM TPETbEH U YETBEPTOU CTEIICHEH Pa3IoKEHUEM Ha MHOKHUTEIIN

2.5

Pemennie npoOHO-paMOHAIBHBIX YPaBHEHUN

2.6

CrcremMbl ypaBHEHUN

2.7

YpaBHeHMe ¢ ABYMs MEPEMEHHBIMH U €ro rpaduk

2.8

Pemenue cucrem ABYX JIMHENHBIX ypaBHCHI/Iﬁ C ABYMSI IICPCMCHHBIMU

2.9

Pemenue cucrem ABYX ypaBHeHPIfI, OJIHO U3 KOTOPBIX JIHHGfIHO@, a Ipyroc - BTOpOﬁ CTCIICHHU

2.10'pacdmueckas nHTEpIpeTaIlns CUCTEMbl YpaBHEHUI C IBYMsI IEPEMEHHBIMU

2.11

Pernrenne TEKCTOBBIX 3a/1au alIre0pandeckKuM cocoOoM

2.12/4ncnoBple HEPABEHCTBA M MX CBOMCTBA

2.13

PerreHne TMHENHBIX HEPAaBEHCTB C OJHOW NTEPEMEHHON

2.14|Pemienrie cucTeM JIMHEHHBIX HEPABEHCTB C OJJTHOW MIEPEMEHHOM

2.15

KBa,[[paTHBIe HCPAaBCHCTBA

2.16

Fpa(pnqecxaﬂ HHTCpIpCTald HCPABCHCTB 1 CUCTEM HEPABCHCTB C ABYMS IICPCMCHHBIMU

3 |@yHKIMH
3.1 [KBagpaTuuHas GpyHKIus, ee rpaduk u cBoiicta. [lapabona, KoopIMHATHI BEPIIMHBI NapabOIIbl, 0Cb CHMMETPHH NapaboIIbl
3.2 [paduxu pyaxmmii y = kx, y = kx + b u ux cBoiictsa
3.3 [[padwkn GyHKIHMIA , y = X° ¥ UX CBOICTBA
3.4 Cpaduku bynkmmii , y = |x| 1 ux cBoicTBa
4 [YucnoBble MOCIEIOBATEIEHOCTH
41 OmnpezeneHre U crocoObl 3aJJaHKs YUCIOBBIX MOCIeI0BaTeNbHOCTEN. 3a/laHie TIOCIeJ0BATEIbHOCTU PEKYPPEHTHON (hopMysol u
(hopMyII0# n-To wieHa
4.2 |Apudmernueckas nporpeccusi. QopMyIbl n-ro wieHa apupMeTHIecKoi Nporpeccu, CyMMBbI IEPBIX N YWICHOB
4.3 "'eomerpuueckas nporpeccust. PopMyIbl n-ro 4ieHa reOMETPUIECKOi MPOrpeccuy, CyMMBbI IEPBBIX N WICHOB
4.4 1300paskeHre YICHOB apu(PMETHUIECKON M TeOMEeTpUUYECKON MPOrpeccuil TOUKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIN U

PKCIIOHEHUIMAIBHBIN POCT

4.5

CJ1I0’)KHBIE TTPOIEHTHI




BepOﬂTHOCTB N CTaTUCTHUKA

HpeHCTaBHeHI/IC JaHHBIX B BHJC Ta6J'II/II_[, JuarpamMm, Fpa(bI/IKOB, HUHTEpIIpETAlA OaHHBIX. Urenue u IIOCTPOCHUC Ta6J'II/IH,

> arpaMm, rpa)uKoB 10 peaJIbHbIM JaHHBIM

5.2 [[TepectanoBkH U (haKTOpHAT

5.3 |CoueTaHus 1 YUCIIO COUYCTAHUN

5.4 [Tpeyronpuuk [lackans. Pemenue 3a1a4 ¢ MCmosib30BaHUEM KOMOHMHATOPUKU

5.5 [[eomerpuyeckas BeposiTHOCTh. CirydaliHbIi BRIOOp TOUKHU M3 (PUTYpBI HA TUIOCKOCTH, U3 OTPE3Ka U U3 JIYTH OKPY)KHOCTH

5.6 [Acnprranne. Ycnex u Heynada. Cepusi HCIIBITAHUH IO IEPBOTO ycrexa

5.7 |Cepus ucnsiTannii bepaymm. BepositHocTr coObITHI B cepun ucnibiTannii bepuysm

5.8 |Ciryyaiinasi Benmn4nHa U pacrpeielieHHe BEPOSITHOCTEH

59 MaremaTHueckoe OXxuJIaHue U aucnepcus. IIpumepsl MareMaTHYecKOro OXXKHUIaHHUS KaK TEOPETUYECKOrO CPEeJHEro 3HaueHUs
BETMYMHbI

5.10MaremaTtuyeckoe 0XKHJIaHUe U AUCHEePCHsl CIydaiHOM BeIMYMHBI "9MCII0 YCIIeXO0B B CepHM ucnblTaHui bepHymim"

S.IIHOHHTI/IC 0 3aKoHe 0oJbIIMX yucell. M3MepeHne BeposITHOCTEH ¢ MOMOIIBIO YacTOT. Posib ¥ 3HaueHue 3akoHa OOJIBIINX YHCEN B
npupoje U o0IIecTBe

6 [Ceomerpus

6.1 |Cunyc, kocunyc, Tanrerc yriaos oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUIECKOE TOXAeCTBO. DOPMYIIBI IPUBEICHUS

6.2 Permenue TpeyronsHUKOB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. PeleHne MpakTHYeCKUX 3a/1a4 C UCTIOIh30BAHUEM TEOPEMBI
KOCHHYCOB U TE€OPEMBI CHHYCOB

6.3 [[IpeoOGpazoBanue momodus. [logodbre COOTBETCTBEHHBIX DJIEMEHTOB

6.4 [Teopema 0 MpOM3BEICHUH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEJICHUH OTPE3KOB CEKYIIMX, TEOpEMa O KBaIpaTe KacaTeIbHOM

6.5 Bekrop, [MHa (MOAYJb) BEKTOPA, COHANpaBJIEHHbIE BEKTOPHI, NMPOTHUBOIOJIOKHO HAIpPaBIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy HaJl BeKTopaMu. Pa3ioxkeHne BeKTopa Mo JBYM HEKOJUIMHEApHBIM BEKTOpaM

6.6 [KoopnuHatsl BekTopa. CKalIsipHOE NPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE JUIsl HAXOXKJICHHUS JJIUH U YTIIOB

6.7 JlekapTOBbI KOOPAMHATBHI Ha IUIOCKOCTH. YPaBHEHHMsS NPSAMOM M OKPY)KHOCTH B KOOpJHMHATaX, MEpPeceYeHue OKPYKHOCTEH H
NpsiMbIX. MeToT KOOPIMHAT U €0 IPUMEHEHHE

6.8 [[IpaBrITbHBIE MHOTOYTOJIEHUKU

6.9 |[lnna oxpyxHocTH. ['pagycHas u paguaHHas Mepa yriia, BEIYUCICHHUE JUTUH IyT OKPYKHOCTEH

6.10

[Tommiaas Kpyra, CEKTOpa, CerMeHTa

6.11

JIBr>KeHMsI IJIOCKOCTU M BHYTpEHHUE cuMMeTpun Guryp (aseMenTapHble npeacrasienus). [lapamiensueiii nepenoc. [ToBopot




[Iposepsiembie Ha OI'D Mo MaTeMaTuke TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOT0 00ITIeTO 00pa3oBaHMs

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsieMbie TpeOOBaHUSI K IPEAMETHBIM PE3yJbTaTaM OCBOCHHUS OCHOBHO# 00pa30BaTeIbHON MPOrPaMMbI
OCHOBHOTO 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

YMeHue omnepupoBaTh TOHATHUSAMU: MHOXKECTBO, TOJMHOKECTBO, OIEpaly HaJ MHOXXECTBAMHU; YMEHHUE
OIepUpPOBaTh TMOHATUSMU: Tpad, CBA3HBIN Tpad, NEpeBO, LHUKI, MPUMEHSTh UX MPU PEIICHUU 3a/ay; YMEHHE
MCIIONIb30BaTh TpauuecKkoe MPEeACTaBICHUE MHOXKECTB Ji ONHCAaHUs peajbHBIX IMPOLECCOB U SBICHHUM, HpH
pelIeHnH 337124 U3 IPYTUX y4eOHbIX MPEIMETOB

'YMeHue OIICpHUPOBATH IMOHATHAMHU: OIPCACIICHUE, AKCHOMa, TCOpEMa, HAO0KAa3aTCIbCTBO, YMCHHUC PACIIO3HABATD
MCTUHHBIC U JIOKHBIC BBICKA3bIBAHHWA, IPUBOANUTDL ITPUMCPBI U KOHTPIIPUMECPBI, CTPOUTDH BBICKA3bIBAHUS U OTPHULIAHUA
BLEICKA3bIBAHUM

'YMeHue OIICPpHUPOBATH MOHATHUAMHU: HATYPAJIBHOC YUCIIO, IMPOCTOC U COCTABHOC YHCIIO, ACIUMOCTb HATYPAJIBbHBIX
UUCCII, IMPU3HAKU HOCIUMOCTHU, MHOCJIOC YHCIIO, MOAYJbL 4YHCIIA, OOBIKHOBEHHAS I[p06b n  AOCCATUYHAA I[p06b,
CTaHI[apTHHﬁ BUJ YUCJId, pallMOHAJIBHOC YHCJIO, UPPALMOHATIBHOC 4YHCIIO, apI/I(I)MCTI/IquKI/Iﬁ KBa)IpaTHBIﬁ KOPCHB,
YMCHHEC BBIIIOJIHATDH JEHUCTBHUSA C qucilaMHu, CpaBHUBATB HU YHOPAAOYHMBATHL 4YHCIIA, MPCACTABIATH YHCIA HA
KOOpﬂHHaTHOﬁ HpHMOﬁ, OKPYTJIATDH YHUCJIa, YMCHUC NCIIATh HPUKUIKY U OLCHKY PE3YyJIbTAaTa BBIUMCIICHU M

'YMeHue omnepupoBaTh MOHSATHSMH: CTENEHb C LENbIM IOKa3aTelneM, apupMETHYEeCKHM KBaJpaTHBIH KOPEHb,
MHOTOYJIeH, ajireOpanydeckast ApoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTENEHU OOJIbIIe €IMHULIBI;
YMEHHME BBINIOJIHATH pacueThl 1mo (opmynam, npeoOpa3zoBaHUs UENbIX, APOOHO-pallMOHAIBHBIX BBIPAXKEHUU U
BBIPAKEHUIN C KOPHSIMHM, pa3zo)KEHHE MHOroYJieHa Ha MHOMKUTENIHM, B TOM YHCIE C HCHOJIb30BaHUEM (HOpMYII
[Pa3HOCTH KBAJPATOB M KBaJAPaTa CyMMBbI H Pa3HOCTH

'YMeHne onepupoBaTh NOHATHAMU: YHACIOBOE PABEHCTBO, YPABHEHUE C OJTHOM IEPEMEHHOM, YMCIOBOE HEPABEHCTBO,
HEPABEHCTBO C TEPEMEHHOM; yMEeHME pellaTh JMHEWHbIE W KBaJpaTHbIE ypaBHEHUS, IPOOHO-pallOHATbHBIE
YPAaBHEHUS C OJHOM NEPEMEHHOM, CHUCTEMBI ABYX JIMHEHMHBIX YPaBHEHH, JTMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOM MEpEeMEHHOW, B TOM 4YHCJE MPHU PEHICHUH 3aJad U3
IIPYTUX NPEAMETOB M IMPAKTHYECKMX 3a7a4; YMEHUE HCIIOIb30BATh KOOPAMHATHYIO MPSAMYIO M KOOPJAMHATHYIO
MJIOCKOCTH /17151 H300paXkeHusl pellieH!il ypaBHEHUI, HEPABEHCTB U CUCTEM

'YMeHue onepupoBaTh MOHATHUAMHU: (QYHKIUS, rpaduk GYHKIUU, HYIH (YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MPOMEXKYTKH BO3pacTaHMsl, yObIBaHUs, HauOosblliee M HAUMEHbIIEe 3HAUCHUS (PYHKIIMU; YMEHHE ONEepUpOBAaTh

MOHATUSIMM:  TpsiMasi  POMOPUUMOHANBHOCTh, JMHENHas (QyHKuus, KkBaapaTtuuHas GyHKIus, oOpaTHas




[IPOMOPLMOHANILHOCTD, Mapabona, runepbonia; ymMeHue cTpouth rpaduku (yHKIHM, UCHOIB30BaTh Ipaduku Juis
oTIpeziesieHuUs] CBOICTB MPOIIECCOB U 3aBUCUMOCTEH, JIJIsl pelIeHHs 3a7a4 U3 IPYTUX y4eOHbIX MPEIMETOB U pealbHOM
PKU3HU; YMEHHE BbIpaXkaTh (OpMyJIaMHi 3aBUCHMOCTH MEXAY BEIMUYHHAMU

YMeHune onepupoBaTh MOHATHAME: MOCIEA0BATEIbHOCTh, apu()METHUECKAsE U TeOMEeTpUYecKasi MPOrpecCuu; yMeHHe
MCIIOJIb30BaTh CBOMCTBA MOCJEN0BATEIBHOCTEH, (POPMYIBI CyMMBI U OOIIEro WieHa MpH pPeUIeHUH 3313y, B TOM
guclie 3a]a4 U3 IPYTHX y4eOHbIX MPEAMETOB U pealbHON KU3HU

YMmeHue peuiaTs 3aJa4r pa3sHbIX TUIIOB (B TOM YHCJIE HA IMMPOLUECHTHI, JOJHN KU YaCTU, ABUXKCHHUC, pa60Ty, LEHY TOBapoOB
1 CTOUMOCTH IIOKYIIOK W YCJIYI, HAJIOTH, 3ada4u U3 obnactu YIIPpABJICHUA JIMYHBIMU H CEMEHUHBIMU (I)I/IHaHCEIMI/I);
YMCHHUEC COCTaBJIAITb BbIPAXKCHUS, YPABHCHHA, HCPABCHCTBA W CHUCTEMbI 110 YCIOBHIO 3aJda4du, HCCIICAOBATH
MOJIYYCHHOC PCIICHHUC U OLICHUBATDH HpaB,I[OHOI[06HOCTB IMMOJIYYCHHBIX PC3YJIbTATOB

'YMeHue omepupoBaTh MOHATHAMHU: (HUrypa, TOYKa, OTPE30K, HpsMas, JIyd, JIOMaHas, YroJ, MHOTOYTOJbHHK,
TPEYroNbHUK, PAaBHOOCAPEHHBI M PaBHOCTOPOHHHW TPEYrOJbHUKH, TNPSIMOYTOJIBHBIA TPEYrOJNBHUK, MEIHaHa,
OHCCeKTpHCa W BBICOTA TPEYrOJbHUKA, YETHIPEXYrOJbHUK, MapajuieJorpaMM, pomO, NPSMOYrOJbHUK, KBaJparT,
Tpaneuus; OKpPYy>KHOCTb, KpYyr, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypamMH; yYMEHHE pelarh
3a7a4d, B TOM YHMCIC W3 IOBCEJHEBHON JXM3HM, Ha HAXOXXJICHHE T'€OMETPHUUECKHX BEIWYMH C MPUMEHEHHEM
M3y4eHHBIX CBOMCTB GUryp 1 hakToB

10

YMeHue onepupoBaTh IOHSATHUSIMU: PaBEHCTBO (Uryp, paBEHCTBO TPEYroJbHUKOB; MNapajuIeIbHOCTh U
MEPIEeHIUKYIIPHOCTh NPSIMBIX, YTOJl MEXKIY HPSIMBbIMHU, NMEPHEHAUKYISApP, HAKJIOHHAsA, MPOEKIUs, mogodue ¢uryp,
MO/I0OHBIE TPEYTOJIbHUKH, CHUMMETpPUSl OTHOCHUTEIbHO TOYKM M MpPsIMOW; yMEHHE paclo3HaBaTb pPaBEHCTBO,
CUMMETPUIO U 1To1001e (Uryp, NapajIeIbHOCTh U MEPHEHIUKYISIPHOCTD NMPSIMBIX B OKPY)KAIOIIEM MUPE

11

'YMeHune omnepupoBaTh TOHSITHSMHU: JJWHA, PACCTOSTHUE, Yroi (BEeMWYMHA YIJIa, CHHYC M KOCHHYC YIJIa|
TpeyrojbHUKa), IUIOIIAAb; YMEHHE OLIEHHWBATh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE
[PUMEHSTH (OPMYJIbl MEPUMETPa U TUIOIMIATd MHOTOYTOJbHUKOB, UIMHBI OKPY)KHOCTH U IUIOLIaJHU Kpyra, oobema
HpﬂMOYFOHI)HOFO napannenermnena; YMCHI/IG HpI/IMerlTB HpI/ISHaKI/I paBeHCTBa TPGYTOJ'IBHI/IKOB, TeopeMy (0] CYMMe
YTJIOB TpEeyroJibHHKa, TeopeMy [ludaropa, TpuronoMmeTprudeckue COOTHOIICHUS IS BEIYUCICHUS AJIUH, PACCTOSIHUH,
rIomageu

12

'YMenue u3oOpakaTh IUIOCKHME (QUIYpbl U UX KOMOHWHAIMM, MPOCTPAHCTBEHHBbIE (DUTYPHI OT PYKH, C IOMOILBIO
YepTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJCTB M0 TEKCTOBOMY MJIM CUMBOJILHOMY OIHCAHUIO

13

'YMeHnEe OINICpHUPOBATh MOHATHAMH: NPAMOYroJIbHasd CHCTEMa KOOPAHWHAT, KOOPAWMHATBI TOYKH, BCKTOP, CYMMA|
BEKTOPOB, IMTPOM3BEICHUE BEKTOPA Ha YHCIIO, CKAISIPHOE MPOU3BEICHUE BEKTOPOB; YMEHHUE MCITOIH30BATh BEKTOPHI U
KOOpJMHATHI JJIsl MPEJCTAaBIICHUs JAAHHBIX W PEUICHHs 3aJay, B TOM YHUCIE U3 JIPYIHX Yy4eOHBIX IMPEIMETOB U
[pE€aTbHON KU3HU




14

YMeHue onepupoBaTh MOHATHUSAMU: CTOJIOMKOBBIE U KPYrOBbI€ TUArpaMMbl, TaOJIUIIbI, cpeaHee apudMeTHIecKoe,
MearaHa, Haubosblllee ¥ HAaMMEHbIIee 3HAYeHUsI, pa3MaxX YMCIIOBOro Habopa; yMeHHEe U3BJIeKaTh, UHTEPIPETUPOBATH
1 1peoOpa3oBbIBaTh MH(GOpPMALMIO, MPEACTABICHHYI0 B TabMUIAaX M Ha JUarpaMMmax, OTPaKalollyl0 CBOMCTBa U
XapaKTepUCTUKU pealbHBIX MPOLIECCOB U SBJICHUH; YMEHUE PACllO3HABATh U3MEHUYMBBIC BEJIMUMHBI B OKPYXKAIOIIEM
Mupe

15

YMeHne onepupoBaTh IMOHSATHUSMHU: CIyYalHBIM ONBIT (CIy4yalHBI SKCIEPUMEHT), 3JIEMEHTapHOE COOBbITHE
(37IeMEeHTapHBI KMCXO0J1) CIY4YalHOrO ONBITa, CIy4dailHOe COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE HaXOAWTh
BEPOATHOCTH CIy4alHBIX COOBITHI B OIMBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH;, YMEHHUE PELIaTh
3aJaud METOJOM OPraHM30BAaHHOTO Tepedopa U C HCIOJIb30BAHHMEM IPaBUJIa YMHOXKEHHUS; YMEHHUE OIICHUBATh
BEPOATHOCTH DPEATbHBIX COOBITHI W SBJICHUN, MOHUMATh POJb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHII B OKpYXKalOIIEM MHUPE U B JKU3HM;, 3HAKOMCTBO C IOHSTHEM HE3aBUCUMBIX COOBITHUIN; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEI ¥ €0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

'YMeHue BI>I6I/IpaTb HOJIXOISAIINMI I/IBYIIGHHHﬁ MCTOA I PCHICHUA 3aa4d, IIPUBOIUTH IIPUMEPBI MAaTCMATHUUCCKUX
SaKOHOMepHOCTeﬁ B IIPUPOAC U KU3HHU, PACIIO3HABATH IMPOSABJICHUC 3dKOHOB MATCMATHUKHU B HUCKYCCTBEC, OIIMCBIBATDH
OTACJIbHBIC BbIAAOIIHUCCA PE3YJIbTAThI, IIOJTYYCHHBIC B XOAC PA3BUTHUA MATCMATHKHU KAaK HAYKH, IIPUBOJAUTH IIPUMCEPBI

MATCMATHYICCKUX OTKpLITI/Iﬁ 1 X aBTOPOB B OTE€YECTBEHHOM U BC@MHpHOfI HCTOPUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» AnreOpa, 7 knacc/ Makapsiues FO.H., Munnatok H.I'., Hemkor K.U. u
npyrue, AkunoHepHoe obiectBo «M3natenbctBo «IIpocBenieHue»

» AnreGpa, 7 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemkor K.U. u
npyrue; nox penakuuei TemskoBckoro C.A., AKIIMOHEPHOE OOLIECTBO
«3narensctBO «lIpocBenieHne»

» AnreOpa, 7 knacc/ Mepansak A.T'., Ilononckuii B.b., Axup M.C.; nox
penakuueit [logonsckoro B.E., O61iecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii uentp «BEHTAHA-TPADy;
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBemienue»

» AnreGpa, 7 knacc/ Mepansak A.T'., TlonskoB B.M.; non penakuueit
[Tononbckoro B.E., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nzparensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00111€CTBO
«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Anrebpa 7 knacc/lunaktuueckue marepuaibl /Mepsnsak A.L. TlonoHckui
B.b., PabunoBuu E.M, Axup M.C./MockBa, uznarenbckuii ieHTp''Benrana -
I'pad", 2020r

Anre6pa 8 kinacc/Iunakrudeckue Mmatepuaiibl /Mepaisik A.T'. TlonoHckuii
B.b., PabunoBuu E.M, Axup M.C./MockBa, uznarenbckuii ieHTp''Benrana -

Tpad", 2020r



Anre6pa 9 knacc/Iunaktuueckue matepuainsl /Mep3msik A.L., TlonoHckuit
B.b., PabunoBuu E.M, SAxup M.C./Mocksa, u3naTenbckuii 1ieHTp"' BenTana -
I'pad", 2020r

Anre6pa 7 kinacc/Iloypounble miaHsl o yueoHuky Mepainska A.T.
[Tononckoro E.Bb. u ap./Mocksa ,3naTensckuii ientp "Benrtana - I'pad",

2019 rox

Anrebpa 8 kinacc/Iloypounsie miansl no yueOHuky Mepsmsika A.T.
[Tonouckoro E.b. u np./Mocksa ,M3natensckuit nentp "Benrana - ['pad",

2019 rog

Anrebpa 9 knacc/Iloypounsle mianbl no yueOHuky Mepansika AT

[Tonouckoro E.b. u np./Mocksa ,M3natensckuii ientp "Benrana - ['pad",

2019 roxg
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