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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBAET U3YUYEHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK W TyMaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCTpakiuii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAyKOM SIBJIEHUI U MPOLECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl a/IallTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHsS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroOIIMXCS: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS peaau3alueil 1eTeIbHOCTHOTO MPUHIINIIA O0yUEHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTH4eckoro s3eika. CoaepKaTenbHONH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIB30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI IOBCEIHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTHu4ecKod MOJAeNn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjiaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

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



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palrOHAIBHBIMU YKCIIaMU. Pelienne 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JloImyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaApaToB. PazmoxeHune
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHeHUU. CoCTaBiI€HUE YpaBHEHUW IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM I1ocKkocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpMYyIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KJIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [[eiCTBUTEIbHBIC YNCIIA.

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

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXCHHE, JeJieHHEe anreopandeckux ApoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HEepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CiocoObl 3a1anus PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



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

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

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

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HAa MHOKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

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

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIINHBI 1TapabO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysoi N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccud. @opmyisl N-ro udjaeHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

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

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCcTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (pOpMHpPOBaHUE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HUX BO3MOJKHBIX IIOCJHEICTBUI [JIs1 OKPYXKAIOIIEH Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, THUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIIbHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HawbOoNee MOAXOASANINN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

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

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

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUN B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

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

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

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

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

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yJbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOH popme popMyIUpOBaTh pa3HOIJIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT padboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATbh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PELUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHHS WU HEIOCTYKCHUS 11EITH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BeimonusaTe, coderas yCTHbIE M MUCHMEHHBbIE TPUEMBI, aprU(PMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aTUCH YHUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMHM C HAaTypaJlbHBIMU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

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

AJsiredOpanvyecKue BbIPpAKEHUA

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

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

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

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

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

[TpumensTs npeoOpa3oBaHKsi MHOTOUWICHOB JUISl PELICHUS PA3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

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

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbl, 3aAlIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

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

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, LI€HA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIINIO U3 TPapUKOB pealbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

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

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh ACHUCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



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

AJiredpanyeckue BbIpaKeHHs

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

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

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

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

YpaBHeHHs U HEPABEHCTBA

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

[IpoBouTh MpocTeive UccaeOBaHusl YPaBHEHUN U CUCTEM ypaBHEHHI, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHHS YPAaBHEHUSI WU CHUCTEMBbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUNW HEPAaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku 31€eMEeHTapHBIX (QYHKLIMA BUA:

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

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHAIILHBIE M HPPAIlMOHAIBHBIC YHCIIA.

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



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

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

YpaBHeHUS U HEPABEHCTBA

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

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

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSIMOM, 3aUCHIBATh PENICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

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

Pacno3naBaTh kBaJpaTuuHy0 QYHKIUIO 10 (opMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (opMyn N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YUCJIe 33/1a4M U3 PEATbHOMN JKU3HU (C UCIIOJIB30BAHUEM KaNbKYJIATOPa, U(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
I1 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 100 6 0



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 UYucna u Belurcienus. KBagpaTHele KOpHU 15 0 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne u obobmene 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 100 7 0



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 100 7 0



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

7 KIIACC
KoaunuecTBo yacoB DJIeKTPOHHbBIE
ara nudpoBbIe
Nenn/m | Tema ypoka Kontpoabubie | IIpakTuyeckue A op
Bcero 6 GOTEI u3ydeHusi  oOpa3oBaTejibHbIE
padoThI pa pecypcb
1 [TonsaTHEe palMOHAIILHOIO YKCIIA 1 01.09
p
5 Apudmernueckue neiicTBus ¢ 1 03.09
palMoOHAIBHBIMH YHCIAMU '
3 Apudmernueckue T1eUCTBUS C 1 07.09
paIMoHaIbLHBIMU YHCIIAMU '
4 Apudmernuaeckue neiicTBus ¢ 1 08.09
palMoOHATBHBIMH YHCIAMU '
5 Apudmernueckue T1eUCTBUS C 1 10.09
paIMoHaIBLHBIMU YHCIIAMU '
5 Apudmernueckue neiicTBus ¢ 1 14.09
paIoHaIbHBIMU YHCIAMHU '
CpaBHeHue, ynopsi04MBaHue
7 alMOHAJIbHBIX YHCEI 1 15.09
Y
Bxo1HOI KOHTPOJIb
CpaBHenune, yrnopsagodnBaHue
8 p ymop 1 17.09
paIMOHATBHBIX YHCE '
CpaBHeHHE, YITOPSIOYHBAHKIE
palMOHATBHBIX YHCEIT '
but6mmorexa [IOK
10 Cremnenb ¢ HaTypalbHBIM IIOKa3aTelIeM 1 22.09
My https://m.edsoo.ru/7f4211de
bubnunorexa LIOK
11 Crernenb ¢ HaTypaabH okazareje 1 24.09
yp PIM TIOKAATCIIEM https://m.edsoo.ru/7f421382
12 Cremenb ¢ HaTypaldbHBIM IIOKa3aTelIeM 1 28.09 Brbmrorexa [IOK
yp

https://m.edsoo0.ru/7f42154e



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

bu6nmoreka [IOK

13 CreneHs ¢ HaTypal K 1 29.09
TYPallbHRIM HOKa3aTeIeM https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HATYpaJIbHBIM ITOKa3aTEIeM 1 01.10
15 Pemmenrie 0CHOBHBIX 3a%a1 Ha Ipoow, 1 05.10
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU
Pemtenye ocHOBHBIX 3a1a4 Ha IpoOu
16 Vil Ta APOOH, 1 07.10
MIPOLICHTHI U3 PEATbHON MPAKTUKH
17 Pemmenrie 0CHOBHBIX 3a%a1 Ha Ipoow, 1 09.10
MIPOIICHTHI U3 PEaTbHOM MPAKTHUKU
18 Peuienvie 0CHOBHBIX 3auz[aq Ha apooHu, 1 12.10
MIPOLICHTHI U3 PEATHHOM MPAKTUKH
19 [Tpu3Haku JeTUMOCTH, PA3JIOKCHHS Ha 1 14.10
MHOKUTEH HAaTypalbHbBIX YUCEI
IIpusHaku neauMocTH, pa3iloKeHnd Ha
20 P A P 1 16.10
MHOKUTEH HAaTypalbHbBIX YUCEI
Peanburlie 3aBucumoctu. IIpsamas n
21 P 1 19.10
oOparHast MPOIOPIUOHATEHOCTH
99 Peanpnbie 3aBucumocTw. [Ipsimast u 1 21.10
o0OpaTHas MPOMOPIHUOHAIBHOCTH
Peanburlie 3aBucumoctu. I[Ipsamas n
23 © © 3aBHCHMOCTH. 11p 1 23.10
oOpaTHasi TPOIMOPIIMOHAITBHOCTH
24 Peanpubie 3aBucumocTw. [Ipsmas u 1 06.11
o0OpaTHas MPOMOPLIHUOHAIBHOCTH
KonTtponsHasg pabora mo Tem
25 POHTP pabora 1o Tevie 1 09.11
PammmonanbHble yucia
bubnunorexa LIOK
26 b € 1 11.11
YKBCHHBIC BRIpAKCHIA https://m.edsoo.ru/7f41feec
27 DopmyIsl 1 13.11
28 DopmyITsl 1 16.11
29 [Tepemennsbie. JlomycTrMbIe 3HAYCHHS 1 18.11

IMEPCMCHHBIX



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

[IpeobpazoBanme OyKBEHHBIX

bubnunorexa LIOK

30 BBIpQ)XEHUH, PAaCKpHITHE CKOOOK U 20.11 https://m.edsoo.ru/7fA1fafa
MIPUBEICHUE TTOAO0HBIX ClIaraeMbIX
IIpeo®6 e OykBe
p |t e, pu  BiOmowa IOk
P » PAcKp ' https://m.edsoo.ru/7f41fd70
MPUBEICHUE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIpQ)XKEHUH, PAaCKpHITHE CKOOOK U 25.11
MIPUBEICHUE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPAKEHUI, pacKpbITUE CKOOOK U 27.11
MIPUBEICHUE TTOAO0HBIX ClIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM 3011 bubnuoreka [IOK
ImoKasaTelieM ) https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAJIbHBIM 02.12 Bu6mmoteka [JOK
MoKa3aTeyieM ' https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETICHHU C HATYPAIbHBIM 04.12 bubnnorexa [JOK
MmoKa3aTelIeM ' https://m.edsoo.ru/7f4218be
bubnmorexa LIOK
37 Muorosnenst 07.12 https://m.edso0.ru/7f42276e
bubmmoteka IIOK
38 Muorounerbr 09.12 https://m.edsoo.ru/7f422930
39 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE 11.12 bubmmoreka IIOK
MHOTOYJICHOB ' https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE 14.12 bubnmorexa LIOK
MHOT'OYJICHOB ' https://m.edsoo.ru/7f422cc8
a1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE 16.12 but6mmorexa [IOK
MHOT'OWICHOB ' https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE 18.12 bubnunorexa LIOK
MHOT'OYJICHOB ' https://m.edso0.ru/7f423182
43 DopMyIIbl COKPAMEHHOTO YMHOXKEHUS 21.12 Bubmorexa HOK

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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bu6nmoreka [IOK

44 @opMyIIbl COKPAIIEHHOTO YMHOXKECHUS 23.12 https://m.edsoo.ru/7f42464a
N bubmuorexa [JOK
45 DopMyJibl COKPAIIEHHOTO YMHOKEHUS 25.12 https://m.edso0.ru/7f424c12
. bubnunoreka LIOK
46 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS 28.12 https://m.edsoo.ru/7f424fd2
" bubmuorexa [IOK
47 @opMyIIbI COKPAIIEHHOIO YMHOXKECHUS 30.12 https://m.edsoo.ru/7f4251d0
48 Pazyioxxenre MHOro4JIeHOB Ha 11.01 bubnuorexa [JOK
MHOXUTENH ' https://m.edsoo.ru/7f423312
49 Pasnoxxenne MHOro41eHOB Ha 13.01 bubnunoreka LIOK
MHOKHTEIH ' https://m.edsoo.ru/7f4237fe
50 Paznoxxenne MHOTOYICHOB Ha 15.01 bu6nmorexa LIOK
MHOXUTENH ' https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOUYJICHOB Ha 18.01
MHOKHUTEIH
52 'I‘<0HTp0HI)Ha$I pabora 1o Teme ) 20.01
AnrebpanyecKue BhIPaKESHHUS
YpaBHeHHE, TpaBUIIa TPEOOPa30OBaAHUS
53 YPaBHEHUs, PABHOCUJIBHOCTD 22.01
YpaBHEHUI
JInHeitHoe ypaBHEHHE C OJTHOU
54 IIEPEMEHHOM, pEIIeHNE JIMHEWHBIX 25.01
YpaBHEHUI
JInHeitHoe ypaBHEHHE C OJTHOU
55 ne eMeHHO}I;Ip elHICHUE HHI[HeﬁHBIX 27.01 Bubmaorexa LIOK
P o P ' https://m.eds00.ru/7f420482
YpaBHCHHIA
JIuHeitHOe ypaBHEHUE C OJJHOU
56 IIEPEMEHHOM, pelIeHNEe TMHEWHBIX 29.01
YpaBHEHUI
57 Pemrenue 3amayu ¢ moMoIp0 ypaBHEHUH 01.02 bubinorexa HOK

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

58 Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHU I 1 03.02 https://m.eds00.ru/7£420806
N bubmuorexa [JOK
59 Pemenue 3a1a4 ¢ momMoIpi0 ypaBHEHUN 1 05.02 https://m.edsoo.ru/7f420920
. bubnunoreka LIOK
60 Pemenue 3a1a4 ¢ momMoIpi0 ypaBHEHUN 1 08.02 https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHUE C IBYMS 1 10.02 bubmmoreka [JOK
MIEPEeMEHHBIMH H €ro Tpaduk ' https://m.edso0o.ru/7f427c32
62 JInHeHoe ypaBHEHHE C IByMS 1 12.02 bubnmnoreka HOK
MIEPEMEHHBIMH U €T0 TpaduK ) https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C 1 15.02 bubnuoreka [IOK
JBYMS IEPEMEHHBIMHU ) https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX YPaBHEHHI C 1 17.09
JBYMSI IIEPEMEHHBIMU
65 Cucrema IByX JTMHEHHBIX YpaBHEHHI C 1 19.09
JBYMsI IEPEMEHHBIMU
66 Cucrema IByX TUHEHHBIX YpaBHEHHI ¢ 1 20.02
JBYMSI IEPEMEHHBIMU
. bubmmoreka IIOK
67 Pemenue cucrem ypaBHEHUN 1 24.02 https://m.edsoo.ru/7f4284de
. bubnmorexa LIOK
68 Pemenwue cucrem ypaBHEeHUH 1 26.02 https://m.edsoo.ru/7f42865a
. bu6mmoteka IIOK
69 Pemrenue cucreM ypaBHeHU 1 01.03 https://m.edso.ru/7f4287d6
70 Pemrenue cucrem ypaBHEHHIA 1 03.03
71 Pemenue cucrem ypaBHEHUI 1 05.03
79 KonrtponsHas pabora no Teme 1 10.03 bu6muoreka [JOK
"JluneiHble ypaBHEHHS" ' https://m.edsoo.ru/7f421044
. but6mmorexa [IOK
73 Koopaunara Touku Ha npsiMoit 1 12.03 https://m.edsoo.ru/7f41de76
74 HucnoBbie TPOMEKYTKH 1 15.03 bubmuorexa [IOK

https://m.edsoo.ru/7f41dff2
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75 UucioBbie TPOMEKYTKH 17.03
76 Paccrosinue MY ABYMSA TOUKAMH 19.03
KOOPJIUHATHON TPSIMOK
77 Paccrosiane MY JABYMS TOHKAMH 2203
KOOPJIMHATHON MPSAMOM
78 [IpsiMoyronbHas cuctemMa KOOpJIMHAT Ha 24.03 bubmmoreka [JOK
IIJIOCKOCTH ] https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cuctemMa KOOpAMHAT Ha 26.03 Bu6muotexa [JOK
IIJIOCKOCTH ) https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX 05.04 bubnuorexa [IOK
dbopmynamu ) https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aJaHHBIX 07.04 bubmmoreka [JOK
dhopMyiamMu ' https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX 09.04
dbopmynamu
83 Urenue rpadMKoOB pearbHbIX 12.04 bubnmoreka [JOK
3aBHUCUMOCTEM ' https://m.edsoo.ru/7f41ea24
84 ‘qTeHHerpa¢?KOBpeanLme 14.04
3aBHCHMOCTEM
bubnmorexa LIOK
85 Tonsrue dysximn 16.04 https://m.edsoo.ru/7f41ef06
86 I'padux GpyHKIINN 19.04
. N bubmmoreka IIOK
87 CroticTsa ymHKiuii 21.04 https://m.edsoo.ru/7f41f078
N . bu6nmoteka [IOK
88 Caoiictsa QymKiuii 23.04 https://m.edsoo.ru/7f41f1fe
. but6mmorexa [IOK
89 Jlnneitnas Gynicims 26.04 https://m.edso0.ru/7f427282
. bubnunorexa LIOK
0 Jlnneiinas Gynicus 28.04 https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHEITHON 30.04 bubmuotexa [JOK

byHKIIUU

https://m.edsoo.ru/7f426d1le
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[TocTpoenue rpaduka TuHEHHON

92 q)yHKHI’II’I 1 05.05
93 I'padux pynkuum y =[x| 1 07.05
94 I'padux pynkuum y =[x| 1 12.05
KonTponbras pabota mo Teme BuGmorexa LIOK
95 "Koopaunatel u rpadpuku. Oyakamuun" / 1 14.05
Bcepgfmﬁcmﬁ Hgog)epquaZ‘;aLéOTa https://m.eds00.ru/7f41f50a
96 HroroBast KOHTpOJIbHAS paboTa / 1 17.05 Bu6muotexa [JOK
Bcepoccutiickas npoBepouHas pabota https://m.edso00.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB Kypca 7 Kiacca, 00001eHue 1 19.05
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H Bu6morexa [IOK
98 1;4;;}(1)5;13 Kypca 7 knacca, o0o0mieHue 1 21.05 https://m.e dsog)_.[ru 17£42932
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H Euorexa LIOK
99 1;4;;(1)5;13 Kypca 7 knacca, o0o0mieHue 1 24.05 https://m.e dsog)_.[ru 17£423060
100 26.05
OBUIEE KOJIMYECTBO YACOB I10 100

[MPOT'PAMME



https://m.edsoo.ru/7f41f50a
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8 KVIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
ara uudgposbie
Nen/m  Tema ypoka A
yp Bcero KO;ITPOM’HI’R 1p 6aKanecm1e u3ydyeHusi  oOpa3zoBaTelibHbIE
padoThI padoThI pecypesI
. bubmuorexa [JOK
1 KBaapaTHbIii KOpEeHb U3 YUCIa 1 02.09 https://m.eds00.ru/7f42d452
bubmuorexa [JOK
2 IT 4.
OHATHE 00 UPPAITOHAITEHOM YHCIIE 1 04.09 https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS 1 07.09
UPPAIMOHATLHBIX YHACET
4 JlecsiTuuHbIe TPUOTMKCHUS 1 09.09
UPPALMOHATIBHBIX YHCEN
5 JleficTBUTEIbHBIE YHCIIa 1 11.09
6 CpaBHEHHE TEUCTBUTEIBHBIX YHCEIT 1 14.09
7 CpaBHeHvHe JEHCTBUTEILHBIX YHCEIT 1 1 16.09
BxoaHoit koHTpOITb
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1 18.09
9 YpaBHeHue BUa X* = a 1 21.09
CgoiicTBa apudmMeTHuecKux bubnuoreka [IOK
10 y 1 23.09 _
KBaJPaTHBIX KOPHEN https://m.edso0.ru/7f42d862
11 CaoiicTBa apupMeTHIECKUX 1 25.09 bubnuotexa [JOK
KBaJPATHBIX KOPHEH ' https://m.edso00.ru/7f42d862
[Ipeo6pa3oBaHue YHCIOBBIX
12 BLI: axczHHﬁ coJeprKaluX KBagpaTHbIE 1 28.09 bubmnorexa IOK
P ’ p P ' https://m.edso0.ru/7f42dd26
KOPHH
[Tpeo6pa3oBaHre YHCIOBBIX
13 BIE a)KI;HI/Iﬁ coJeprKaluX KBagpaTHBIE 1 30.09 bubmnorexa LIOK
p ’ p p ' https://m.edsoo.ru/7f42ded4
KOPHH
14 [Tpeobpa3zoBaHre YHCIOBBIX 1 02.10 bub6nuorexa [IOK

BLIpa)KeHHfI, COACPIKAIINX KBAAPATHBIC

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



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

KOpHHU

[TpeobpazoBanue YUCIOBBIX

bu6mmoreka [IOK

15 BBIPAKECHUM, COAECPKALUX KBaJApaTHbIE 1 05.10 https://m.edso0.ru/7f42e262
KOpHHU
bu6mmoreka [IOK
16 CrerneHs C 11eJIbIM [10Ka3aTeIeM 1 07.10 https://m.edsoo.ru/7f4354a4
CranpaprHas 3anuch yucia. Pasmepsl
00BEKTOB OKpYKaromero Mupa (ot
17 AJIIEMEHTAPHBIX YaCTHULL 10 1 09.10 bubnuoreka [IOK
KOCMHYECKHX 0OBEKTOB), https://m.edso0.ru/7f436098
JUIMTEIBHOCTh IIPOLIECCOB B
OKPYXKaroIIleM MUpe
18 CBolicTBa CTENIEHHU € LEJIBIM 1 12.10 bubnnorexa [HOK
IIOKa3aTeneM https://m.eds00.ru/7f435648
19 CBolicTBa CTEIICHH C IICIIBIM 1 14.10 bubmuorexa [JOK
MOKa3aTeseM ) https://m.edsoo.ru/7f435648
20 CBoiiCTBa CTENEHU C 1IEJIBIM 1 16.10 bubnnoreka [JOK
IIOKa3aTesIeM ' https://m.eds00.ru/7f435648
21 CBoiicTBa CTENEHU C 1IEJIBIM 1 19.10 bubnuotexa [JOK
MoKa3arenem ' https://m.edsoo.ru/7f43599a
29 CBolicTBa CTEIICHH C ICIIBIM 1 21.10 bubmuorexa [JOK
10Ka3areyiemMm ) https://m.edsoo.ru/7f435ed6
23 KBaznpaTHblil TpEéXxuieH 1 23.10
24 KBaznpaTHblil TpEXUIeH 1 06.11
o5 Pasnoxxenne kBazpaTHOro TpExuieHa 1 09.11 bubnuoreka [IOK
Ha MHOXXUTENH ' https://m.edsoo.ru/7f42fd38
26 Pa3znoxxeHne kBagpaTHOro TpEXUIeHa 1 11.11 bubnnoreka [JOK
Ha MHOKUTEIN ' https://m.edsoo.ru/7f42fd38
KonTponbhas paboTa no remam
27 "KBaII;)paTHLIC EOpHI/I. Crenenu. 1 13.11 Eubmorexa LIOK
. " https://m.edsoo.ru/7f42ec80
KBagpatHblil TpexuineH
28 Anrebpandeckas ApoOb 1 16.11 bubmmoreka [JOK



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

I[OHYCTI/IMBIG 3HAYCHHA IICPCMCHHBIX,

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

29 BXOJISIIMX B aareOpanveckue 18.11
BBIPAXKCHHUS
JomnycTrmble 3Ha4eHUsI IEPEMEHHBIX,
30 BXOJISIIUX B aJire0Opandeckue 20.11
BBIPAXCHHS
31 OcHOBHOE CBOMCTBO aredpandeckon 2311 bubnmoreka [JOK
npodu https://m.edso0.ru/7f4308e6
32 Coxkpatenue apobeit 25.11 Egggﬁ%fé?oggﬁf 430484
33 Coxpamerne npobeii 27.11 Eggs?ﬁr%?:cﬁggﬁmom
34 Coxpamenue npodeit 30.11 ]hstlfgfll//l r?]TeeCIicsaog_Il’(alli 430144
35 CnoxeHue, BRIYUTAaHUE, YMHOKEHUE U 02.12 bu6mmoreka [IOK
JIeTICHUE aJIreOpandecKux apooeit https://m.edso0.ru/7f43128c
36 CnoxeHue, BBIYUTaHUE, YMHOKEHUE U 04.12 bu6mmoreka [JOK
JeJIeHUE alre0pandeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE U 07.12 bubnuotexa [JOK
JeJIeHUE alredpandeckux apooeit https://m.edso0o.ru/7f4318c2
38 CrnoxeHue, BRIYMTAaHUE, YMHOKEHUE U 09.12 bubnmnorexa [JOK
JiefieHue anredbpanyeckux apooei https://m.edsoo.ru/7f431a20
39 [TpeoOpa3oBaHue BBIpAXKEHUH, 11.12 bubnnoreka [JOK
coJiepXKanux anredbpanyeckue 1poou https://m.edsoo.ru/7f43259c
40 [Ipeo6pa3oBanue BbIpakeHUH, 14.12 bubnuoreka [IOK
CoJIeprKalInX anredpandeckue I1poodu https://m.edsoo0.ru/7f432736
a1 [IpeobpazoBanue BEIpAKEHUIH, 16.12 bubnuorexa [IOK
coJIepXKanux anredpandeckue 1poou https://m.edsoo.ru/7f432736
42 KonTtponbHas pabora o Teme 18.12 bubnnorexa [JOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
43 KBanparHoe ypaBHeHHE 21.12 bubnnoreka [JOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

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

bubmuoreka [JOK
44 Henonnoe kBagpatHOE ypaBHEHUE 23.12 https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
45 HenonHoe kBagpaTHOE ypaBHEHNE 25.12 https://m.edsoo.ru/7f42eela
16 dopMyna KOpHEH KBaIpaTHOTO 28.12 bubnuoreka [IOK
ypaBHEHUS ' https://m.edsoo.ru/7f42f158
47 ®dopmya KOpHEH KBaIPaTHOTO 30.12 bubnmoreka [JOK
ypaBHEHUS ' https://m.edsoo.ru/7f42f3f6
48 ®opmysa KOpHEH KBaIpaTHOTO 11.01 bubnnorexa [HOK
YpaBHEHUS ) https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopema Buera 13.01 https://m.edsoo.ru/7f42fefQ
bu6mmorexa [IOK
50 Teopewa Bera 1>.01 https://m.eds00.ru/7f430076
51 Pemenue ypaBHeHU, CBOASIIUXCS K 18.01 bubnnorexa [HOK
KBaJAPaTHBIM ' https://m.edsoo.ru/7f43c542
50 Pemienne ypaBHeHUM, CBOASIIMXCS K 20.01 bu6mmoreka [JOK
KBaJPaTHBIM ) https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimme 1poOHO-palliOHANTbHbIE 29 01 bubnuoreka [IOK
ypaBHEHUS ' https://m.edsoo.ru/7f4328c6
54 [Tpocreiimme 1poOHO-palliOHANTbHbIE 25,01 bubnnoreka [JOK
ypaBHEHUS ' https://m.edsoo.ru/7f432b6e
55 Pemrenne TexCTOBBIX 3a/1a4 C IIOMOILBIO 2701 bu6mmoreka [JOK
KBaJPAaTHBIX YPABHEHUU ’ https://m.edsoo0.ru/7f42f75c
56 Pentenne TeKCTOBBIX 33/1a4 C TOMOIIBIO 29.01 bu6mmorexa [IOK
KBaJAPATHBIX YPaBHEHUN ' https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme 01.02 bubnuorexa [IOK
"KBaznpaTHble ypaBHeHuUs" ' https://m.edso0.ru/7f4301f2
JIuneliHOEe ypaBHEHME C IBYMs
58 NEePEMEHHBIMHU, €ro rpaduK, MIPUMEpHI 03.02

peICHUA ypaBHCHI/Iﬁ B OCJIBIX YHCJIaX



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
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https://m.edsoo.ru/7f430076
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https://m.edsoo.ru/7f43c3d0
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https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

JIuHeitHoe ypaBHEHUE C IByMsI
MIEPEMEHHBIMH, €ro TpaduK, MIPUMEPHI
pelleHus: ypaBHEHUH B IIeJIbIX YHCIaX

05.02

60

JIuHeitHoe ypaBHEHUE C IBYMsI
MEPEMEHHBIMH, €ro TpaduK, MPUMEPHI
pelleHus: ypaBHEHUH B IIeJIbIX YHCIaX

08.02

61

62

Pemienune cucrtem IByX JTUHEHMHBIX
ypaBHEHUU C ABYMS IEPEMEHHBIMU
Pemienne cuctem IByX JIMHEHMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

10.02

12.02

63

64

Pemenue cucrem 1ByX JIMHEHHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU
ITpumeps! pelieHus: CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

15.02

17.02

65

ITpumepsl peleHus: CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

19.02

66

67

['paduueckas MHTEpIIpeTALUS
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHCTEM JINHEHHBIX YpaBHEHUH C IBYMs
NEePEMEHHBIMU

I'paduueckas unTepripeTanys
YPaBHEHHUS C ABYMs IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

20.02

24.02

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

PeieHne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO
CHUCTEM ypaBHEHUI
Peienne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO
CHUCTEM ypaBHEHUI
PemeHne TeKCTOBBIX 3a/1a4 € TIOMOIIBIO
CUCTEM YpaBHEHUH

26.02

01.03

03.03



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

71 UYuciioBbie HEPABEHCTBA U UX CBOMCTBA 1 05.03
72 YuciioBbie HEPABEHCTBA U UX CBOMCTBA 1 10.03
73 HepaBeHCTBO ¢ 0JTHOM TTEpEeMEHHOM 1 12.03
JIunelinble HEpaBEHCTBA C OJJHOMN bubnmoreka [JOK
74 . 1 15.03 )
IIEPEMEHHOMN U UX PEILICHUE https://m.edso0.ru/7f42c692
JIuHeiiHble HEpAaBEHCTBA C OHOU bubmumoreka [IOK
75 . 1 17.03 )
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInnelinbie HEpaBCHCTBA C OHOH 1 19.03
MEPEMEHHOI U UX pelIeHue
CucTembl TUHENHBIX HEPABEHCTB C bubnuorexa [JOK
77 . . 1 22.03
OJHOM MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cb88
CucTtembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
78 . . 1 24.03
OJHOI MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MH JMHEHHDIX HEPABEHCTB © 1 26.03
OJIHO IMePEMEHHON U MX PEIICHHE
N306paxkenue perieHus TMHEHHOTO
80 HE aBpeHCTBa I/IpI/IX CUCTEM Ha YHCIIOBOH 1 05.04 bubmmorexa [JOK
paser ' https://m.edsoo.ru/7f42c9e4
PSIMOI
N306paxkenue perieHus TMHEHHOTO
81 HE alfeHCTBa I/IpI/IX CUCTEM Ha YHCIIOBOM 1 07.04 bubmorexa [JOK
paser ' https://m.edsoo.ru/7f42c9e4
npsIMOM
82 'I'<OHTpOJ'IBHa$I pabota mo Temam . 1 09.04
HepasencrBa. Cuctembl ypaBHEHUI
bu6mmoreka [IOK
83 IT 12.04
OHATHE (yHKIIN . https://m.edsoo0.ru/7f433c12
84 OO6unacTh onpeaeneHuss 1 MHOXKECTBO 1 14.04 bubnuotexa [JOK
3HAYCHUH PYHKITUN ' https://m.edsoo.ru/7f433d84
85 CriocoOwI 3a1anust QyHKITAH 1 16.04
86 ['padux pyHKINN 1 19.04
g7 CaoiicTBa (QyHKIMH, UX OTOOpakeHHe 1 21.04

Ha rpauke



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

UreHue u nocTpoeHue rpapukon

88 o 1 23.04
byHKIII
89 [Ipumeps! rpagukoB GyHKITHH, 1 26.04
OTPAXKAIOIINX PeabHbIC POIECCHI
)
o | Sy s nomon | o BiGmoro 10K
PATHYIO HpoTophl ' https://m.edsoo.ru/7f434bbc
3aBHCHMOCTH, X TpapuKu
91 ['unepOona 1 30.04
bubmuorexa [JOK
%2 ['unepbona 1 05.05 https://m.edso00.ru/7f4343e2
bu6mmoreka [IOK
— v2
93 Ipaduic dynium y = x . 07.05 https://m.eds00.ru/7f434572
o =Xy =X,y =YX y=x;
94 rp};lti)l;ilzlgé)e pe’lielme, }XpaBHeH{/Iﬁ |1/)1( | 1 12.05 bubmnorexa LIOK
N ' https://m.edso0o.ru/7f434d38
CHCTEM ypaBHEHUH
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
95 METOJI0B KypcOB 7 U 8 KJIaCCOB, 1 14.05 bubnuoreka [IOK
o0o0mienue 3HaHui / Beepoccuiickas ' https://m.edsoo.ru/7f4371aa
IIpoBepoyHas pabora
96 Wrorosas koHTposibHas padoTa / 1 17.05 bubnnoreka [JOK
Bceepoccuiickas npoBepouHasi paboTa ’ https://m.edsoo.ru/7f434eb4
IToBTOpEHNE OCHOBHBIX TOHATHI U
97 METOJI0B KypcOB 7 U 8 KJIaCCOB, 1 19.05
000011IeHrEe 3HAHUI
IToBTOpEHUE OCHO 0 i
98 Me:(fz[(I))B I;H 0011: 7311; Eg);;achsi)TBHH ! 1 21.05 Bubmzorexa LIOK
yP N ’ ' https://m.edso0.ru/7f43736¢
000011IeH1Ee 3HAHWI
N N
o | Mommmemecmm iy | jos B LOK
P . ’ ' https://m.edso00.ru/7f437510
000011IeHNEe 3HAHWI
100 26.05
OBUIEE KOJIMYECTBO YACOB I10 100



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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[MTPOI'PAMME




9 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Nenm/m  Tema ypoka Kontpoabuble IlpakTHueckue A
yp Bceero p p I:; u3ydeHusi  oOpa3oBaTeJIbHbIE
a00ThI a00ThI
paoo paoo pecypcbl
PamnmonansHabIe yncna,
1 HppaloOHAIbHBIC YMCJIa, KOHEYHEIE U 1 02.09
OCCKOHEUYHBIC JCCITHYHBIC POOH
MHokecTBO NEHCTBUTEIILHBIX YHCE;
2 JIEMCTBUTEIbHBIE YHCIIa KaK 1 04.09
OCCKOHEUYHBIC JCCSITHYHBIC TPOOH
BzaumHO 0qHO3HAYHOE COOTBETCTBHE
3 MEXIY MHOXECTBOM JAECHCTBUTEIBHBIX 1 07.09
YHCEI U MHOKSCTBOM TOYCK '
KOOPJAMHATHOU MPSIMOi
CpaBHEHHE ICHCTBUTEIBHBIX YHUCEII,
4 apudMeTHIeCKHe IEUCTBHUS C 1 09.09
JIEMCTBUTEIbHBIMH YHCIaMU
5 [TpubmmkE€HHOE 3HAUCHUE BEIUYUHBI, 1 11.09
TOYHOCTb MPUOIMKEHUS '
6 OkpyriieHue yucen 1 14.09
OxpyrieHue yucen
7 pyre] 1 1 16.09
Bxo1HO KOHTPOJIb.
IIpuknaka 1 OIeHKa Pe3yILTaTOB
8 PUKHJIKA 1 OLICHKA pesy 1 18.09
BBIUMCIICHUM
IIpukugka u olleHKA pEe3yIbTaTOB
9 PUKHJIKA 1 OLICHKA Pe3y 1 21.09
BBIUMCIICHHMN
10 JIuneitnoe ypaBHeHue. Pemenue 1 23.09 bubmuotex [JOK
YpaBHEHUH, CBOJAIIMNXCS K JUHEUHBIM ' https://m.edsoo.ru/7f43bf66
JImueitHoe ypaBHeHUE. Pemenne
11 yp 1 25.09

ypaBHeHPIﬁ, CBOJSIINXCS K TUHEHHBIM



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

KBagparHoe ypaBHeHue. Pemienue bubmmoreka [JOK
12 . 28.09 :
YPaBHEHUH, CBOAAIIMXCS K KBaJIPaTHBIM https://m.edso00.ru/7f43c542
KBanparHoe ypaBHenue. Pemenne bubnmnoreka HOK
13 y 30.09 ,
ypaBHEHUH, CBOJIAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
bu6nmoreka [IOK
02.10
14 bukpajparHpie ypapHeHus https://m.edso00.ru/7f43c3d0
bubnunoreka LIOK
05.10
15 buKBaipaTHBIC ypaBHCHHA https://m.eds00.ru/7f43c3d0
[Ipumepsl perieHrst ypaBHEHUN TPEThei
16 Y 4eTBEPTOM CTEIIEHEN Pa3IoKEHUEM Ha 07.10
MHO>KUTEIH
[TpumMepsl pelieHus: ypaBHEHUHN TpeTheit
17 Y 4eTBEPTOM CTEIIEHEN Pa3IOKEHUEM Ha 09.10
MHO>KUTEH
Pemenne npo6HO-paioHaIbHBIX bubmmoreka [JOK
18 . 12.10
ypaBHEHUI https://m.edso0.ru/7f43c9b6
Pemenue npoOHO-paiMmOHATBHBIX bubnnorexa [JOK
19 . 14.10 _
YpaBHEHUHU https://m.eds00.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4 16.10
anreOpandecKuM MeTO0M
21 Pemienne TeKCTOBBIX 3a/1a4 1910
anreOpandecKuM MeTO0M
29 Pemrenue TeKCTOBBIX 3a1a4 21.10
anredpandeckuM MeTOJ0M
23 'I'<OHTpOJ'IBHa$I pa60T31 10 TeEME . 53.10
YpaBHEHHUsI C OJHON IEPEMEHHOMN
24 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMH U 06.11 bubnmnoreka [JOK
ero rpaduk j https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU U 0911 bubnuotexa [JOK
ero rpaduk ' https://m.edsoo.ru/7f43d0b4
2% Cuctema IByX JIMHEWHBIX YPAaBHEHHM C 1111

JBYMsI IEPEMEHHBIMU U €€ PEILICHUE



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
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https://m.edsoo.ru/7f43d0b4

CucreMa JIByX JUHEUHBIX YPaBHEHUH C

27 .. 13.11
JIBYMsI IEPEMEHHBIMU U €€ pelleHne
8 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 16.11
JBYMsI IEPEMEHHBIMU U €€ pellieHne '
29 CucremMa JIByX JUHEUHBIX YpaBHEHUH C 18.11
JIBYMsI IEPEMEHHBIMU U €€ pelleHne '
Pemenue cucrem AByX ypaBHEHUI, OJHO
30 13 KOTOPBIX JIMHEHHOE, a APyroe — 20.11 Bubmorexa LOK
. ’ https://m.edsoo.ru/7f43d23a
BTOPOM CTEIEHU
Pemenue cucrem AByX ypaBHEHUI, OJHO
31 U3 KOTOPBIX JIMHEHHOE, a IPYyroe — 23.11 Bubmorexa LOK
. ’ https://m.edsoo.ru/7f43d55a
BTOPOM CTEIICHU
Pemienue cucrem AByX ypaBHEHHI, OJHO
32 U3 KOTOPBIX JIMHEHHOE, a IPyroe — 25.11
BTOPOU CTENEHU
Pemenue cucrem AByX ypaBHEHHI, OJHO
33 U3 KOTOPBIX JINHEHHOE, a IPyroe — 27.11
BTOPOM CTEIEHU
34 ['padmyeckas HHTEpIpETAIUS CUCTEMBI 30.11
YPaBHEHUH C ABYMS IEPEMEHHBIMU '
35 Pemrenue TeKCTOBBIX 3a1a4 02.12
anredpandeckum crnocodbom '
36 Pemienne TeKCTOBBIX 3a/1a4 04.12
anreOpandecKuM crocodom '
37 KonTponbhas pabota mo Teme 07.12
"CucreMsl ypaBHEHUI" '
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA 09.12
. but6mmorexa [IOK
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA 11.12
CJIOBBIC HEpaBetc cBouc https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEPAaBEHCTBA C OAHOMN 14.12 but6mmoreka [IOK
MEPEMEHHOMN 1 MX PEIICHHUE ' https://m.edsoo.ru/7f43af08
41 JInHeliHbIe HEpABEHCTBA C OJTHON 16.12 bubmuoreka [JOK
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MEPEMEHHOI U UX pelIeHue

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

JIvHeitHbIe HEpaBEHCTBA C OAHOM

bubnunoreka LIOK

o 18.12
42 IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C 1.1
OJHOI EPEMEHHON U X PEUICHUE '
44 CI/ICT?MLI JMHEHHBIX HEPABEHCTB © 23.12
OJIHOH NEPEMEHHOMN U UX PELICHUE
45 CI/ICTS)MBI JMHEHHBIX HEPABEHCTB C 55 19
OJIHOM IIEpEMEHHOM U UX pelIeHne
16 KBangparnuslie HepaBeHCTBA U UX 28.12 bubnuoreka [IOK
pelieHue ) https://m.edsoo.ru/7f43b098
47 KBagparHbie HEpaBEHCTBA U UX 30.12 bubmmoreka [JOK
pelieHue ' https://m.edsoo.ru/7f43b21e
48 KBagparuslie HepaBeHCTBA U UX 11.01 bubnuoreka [IOK
pelieHne ] https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX 13.01
pelieHue
50 KBanpaTHble HEpaBeHCTBA U UX 15.01
pelieHne
['paduueckas MHTEpIIpeTALUSI
51 Hg ;bBeHCTB u CI/ICT(I:MI:;{e :BeHCTB c 18.01 Bubmorexa LIOK
p p ) https://m.edsoo.ru/7f43b098
JIBYMsI TIEepEMEHHBIMA
I'padmuueckas unTepripeTanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C 20.01
JIBYMsI TIEepEMEHHBIMHA
53 'I'<OHTp0J'II>Ha$I }1')360Ta 0 TeMe 29 01
HepasencrtBa
54 Kanparuunas ¢pynkuus, e€ rpagux u 25 01 bu6muoreka [JOK
CBOMCTBA ' https://m.eds00.ru/7f4396¢6
55 KBagparnunas pyukmous, e€ rpaduk u 2701 bubnmnorexa [JOK
CBOMCTBA ] https://m.edso00.ru/7f439842
56 KBanparuunas ¢pynkuus, e€ rpagux u 29.01 bubmuoteka [IOK
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CBOICTBa https://m.edso00.ru/7f4399b4
57 [TapaGosna, KOOPAUHATHI BEPIIMHbI 01.02 bubmmoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl j https://m.edsoo.ru/7f439eb4
58 [Tapabosa, KOOpAMHATHI BEPIIMHBI 03.02 bubnmnoreka HOK
napaboJIbl, OCh CAMMETPHUH TTapadoIIbI ) https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOPAUHATHI BEPIIMHbI 05.02 bubmmoreka [JOK
napadoJibl, 0Ch CHMMETPHH MapadoIIbl ' https://m.edsoo.ru/7f43alac
60 [TapaOousa, KOOpAMHATHI BEPLUIMHBI 08.02 Bu6muotexa [JOK
11apaboJibl, 0Cb CHMMETPHH 1apadoIIbI ' https://m.edsoo.ru/7f43a31e
61 [Tapabosna, KOOpAMHATHI BEPIIUHBI 10.02 bubnnorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI ) https://m.edsoo.ru/7f43a526
[TapaGomna, KOOPAUHATHI BEPIIMHbI
62 12.02
napaboIIbl, 0Ch CHMMETPHH MapadoIbl
Lo — x4+
63 Fpa(bI/IKqu;YHKIII/II/I. y=kx,y=kx+b, 15.02
y:k/X> y=X, y=VX, F’X|
o ~ x4+
64 ['paduku q;yHKLII/II/I. y=kx,y=kx +b, 17.02
y=k/x, y=x3, y=vX, y=[X|
S ~ x4+
65 Fpa(l)I/IKqu;YHKHI/II/I. y=kx,y=kx +b, 19.02
y:k/X, y=X7, y=VX, Fyxl
I — x +
66 Fpaq)mqi (I;YHKLII/II/I. y=kx,y=kx +b, 50.02
y:k/X, y=X7, y=VX, Fyxl
67 I'pacdukn (IZYHKLII/II/IZ y = kX, y=kx + b, 24.02
y=k/x, y=x3, y=vX, y=[X|
S ~ x4+
68 Fpa(l)I/IKqu;YHKHI/II/I. y=kx,y=kx +b, 26.02
y=k/x, y=X3, y=VX, y=[X|
69 KonTtponbHas pabora o Teme 01.03 bu6muoreka [JOK
"OyHKIIR" ' https://m.edsoo.ru/7f43ab84
20 [ToHsTHE YMCIOBOM 03.03 bubmuoreka [{OK
[IOCIEA0BATEIBHOCTH j https://m.edsoo.ru/7f43e6c6
3amaHue mocie10BaTeIbHOCTH
71 pexyppeHTHOI (opMyIioi 1 popmyron 05.03 bubmuorexa [IOK

N-ro wicHa

https://m.edsoo.ru/7f43ebda
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ApudmeTrnueckast U reoOMeTpUYecKas bubmmoreka [JOK
72 10.03 :
MIPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpUIecKas 12.03 bubmuoreka [IOK
MIPOTrpeccuu ' https://m.edsoo.ru/7f43f3b4
dopmyinsl N-ro wieHa apuhMETUUECKON
74 u FSOI\ZGT HYECKOH II 011‘) (;1():01/1171 CYMMBI 15.03 bubnnorexa LIOK
P porp » CYM ' https://m.edsoo.ru/7f43f58a
MEePBBIX N WICHOB
dopmyinsl N-ro wieHa apuhMETUUECKON
75 u FSOI\ZGT MYECKOH I 011‘) (;1():01/1171 CYMMBI 17.03 bubnnorexa LIOK
P porp » CYM ' https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB
Dopmyisl N-ro wieHa apudMeTHYECKON
76 5 FEOI\ZIGT WYECKOUN I op fc)cnﬁ CYMMBI 19.03 bubnnorexa LJOK
P porp » M ' https://m.edsoo.ru/7f43f0c6
MEePBBIX N WICHOB
Ddopmyisl N-To WieHa apuhMETHIECKOU
77 u FEOI\ZeT WYECKOH I of eq?:cnﬁ CYMMBI 22.03 bubnnorexa LJOK
p porp » CYM ' https://m.edsoo.ru/7f43f72e
MIEPBBIX N WICHOB
Ddopmyinsl N-To WieHa apuhMETHIECKOU
78 u FSOI\ZGT WYECKOH I 01? ;201/1171 CYMMBEI 24.03 Bubmmorexa LIOK
P porp » CYM ' https://m.edsoo.ru/7f43f8a0
MIEPBBIX N WICHOB
N306paxkenue uieHoB apuPpMeTHUECKON
79 Y TEOMETPUYECKON ITporpeccuit 26.03
TOYKaMHU Ha KOOPJAMHATHON TIJIOCKOCTH
N306paxkenue uieHoB apuPpMeTHUECKON
80 Y TEOMETPUYECKON MTporpeccuit 05.04
TOYKaMHU Ha KOOPJAMHATHOMN TIJIOCKOCTH
81 JInHEeNHBIN ¥ SKCTOHEHIIUAIBHBIA POCT 07.04
bubnunorexa LIOK
82 Ca10:KHbIE IPOLICHTHL 09.04 https://m.edsoo.ru/7f43fe0e
bubnunorexa LIOK
83 CrosiHEIC IPOLICHTHL 12.04 https://m.edsoo.ru/7f4401a6
84 KonTponbhas pabota no teme 14.04 bubmuotexa [IOK

"YucnoBble MOCIEN0BATEIHLHOCTH"

https://m.edsoo.ru/7f440418
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85

[ToBTOpEeHME, 0000IICHUE 1
CHCTEeMAaTU3alMs 3HaHUH. 3aIIkCh,
CpaBHEHHUE, ACHCTBUSA C
JIEUCTBUTEIbHBIMHU YMCIIAMH, YHCIIOBAs
npsiMast

16.04

86

[ToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOUIEHUS, MPOMOPIIUU

19.04

87

[ToBTOpEHHE, 0000IIEHUE 1
cucremaru3ans 3HaHui. OKpyricHHe,
npHOJIMDKEHUE, OICHKA

21.04

88

89

90

IToBTOpEHKE, 0000IIICHUE 1
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
crocodom

[ToBTOpeHue, 0600IICHNE 1
cHCTeMaTH3allus 3HaHuil. Pemenne
TEKCTOBBIX 3a71a4 apU(PMETUIECCKIM
croco6oM

[ToBTOpenue, o6odIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 apuPMETHIECKUM
CIIocooom

23.04

26.04

28.04

bubmuoreka [{OK
https://m.edsoo.ru/7f443b12

bubmuoreka [IOK
https://m.edsoo.ru/7f443cd4

bubmmoreka IIOK
https://m.edsoo.ru/7f443fea

91

92

[ToBTOpenwue, 060061IIeHUE U
cHUCTeMaTU3alrs 3HaHH.
[TpeoOpa3oBanue aaredpandecKux
BBIPQKEHUH, TOMYCTUMBIC 3HAYCHHS

[ToBTOpenwme, 0600IIEHNE 1
CUCTeMAaTH3aIHsl 3HAaHHH.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXCHH, TOMYCTHMbIE 3HAYCHUS

30.04

05.05

bu6nmorexa LIOK
https://m.edsoo.ru/7f4441ca

but6mmorexa [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHnue, 06061IeHNE U
CHUCTeMaTU3alrs 3HaHH.

07.05

but6mmoreka [IOK
https://m.edsoo.ru/7f4446f2
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[IpeoOpazoBanue anredbpanyecKux
BBIPAXCHHM, TOMYCTHMbIE 3HAYCHHUS

[ToBTOpeHue, 0600IICHNE U

94 CHCTEeMAaTH3alMsl 3HaHUH. 1 12.05 bubnunoreka LIOK
[IpeobpazoBanue anredpandeckux https://m.edso00.ru/7f444a94
BBIPAXECHHI, TOMYCTHUMbIE 3HAUECHUS
[ToBTOpEHME, 0000IICHUE 1

95 cucremaTusauus 3Hanuil. OyHkuuu: 1 14.05 bubnmnoreka HOK
MIOCTPOEHHUE, CBOMCTBA NU3YUYEHHBIX ' https://m.edsoo.ru/7f444c56
byHKIII
[ToBTOpenue, 0600IICHNE U

96 cucreMarusanus 3HaHui. OyHKINM: 1 17.05 bubnunoreka LIOK
MOCTPOEHNE, CBOMCTBA N3yUYEHHBIX ' https://m.edsoo.ru/7f444f44
byHKIMI

98 Hrorosast kKoHTpoOIbHAs paboTa 1 19.05

99

100

OBIIEE KOJIMYECTBO YACOB I10 100

[MPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
pe3yJbTara
1 Yucia 1 BIYUCICHUS
11 BeimonHATh,  coderas ~ YCTHBIE W NHUCBMEHHBIE  MPHUEMBI,
' apudmeTnyeckue AeUCTBUA C PallMOHAIBHBIMH YUCIIaMU
HaxomuTh ~ 3Ha4YeHHWs]  YMCIOBBIX  BBIPAXKCHHH,  MPUMEHSTh
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUI, COIepKaIUX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
[lepexoauts OT oaHON (OpMBI 3amuMch 4YUCel K  Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAOYMBATh PAllMOHAJIbHBIE YUCIIA
1.5 OKpyriarh uncna
BBINOMHATE MPUKUAKY U OIEHKY pe3yibTaTa BBIYUCICHHUH, OIEHKY
1.6 3HQYEHU YUCIOBBIX BBIPAKCHUN. BBINOMHATH  IEUCTBHUS  CO
CTETEeHSIMH C HATypaJIbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsITh TNpU3HAKU AETUMOCTH, Pa3lIOKEHHEe Ha MHOXHUTETH
' HATypaJbHBIX YUCEIT
Pemarp  mpakTHKO-OpMEHTUPOBAHHBIC  3aJladyd, CBS3aHHBICE C
OTHOIIICHHUEM BEJIMYUH, MPOMOPIHUOHATIEHOCTHIO BEJIMYMH,
1.8 MPOIIEHTAMH, HWHTEPIPETHUPOBATh PE3YNIbTAThl PEIICHUsS 3a7ad C
y4€TOM OTpaHHYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pPaccMaTPUBAEMBIX
00BEKTOB
2 AnreOpandecKue BhIPaKCHHS
”1 Hcnonb3oBarh anredbpanvyeckyro TEPMHUHOJOTHIO U CHUMBOIHUKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYyKBEHHBIX BBIPAKEHUH TMPU  3aJaHHBIX

22 3HAYCHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' IIPUBEJCHUEM OJOOHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BbINONHATE yMHOKEHHE OAHOYJIEHA HA MHOT'OYIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajpara
pa3sHOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOYJICHOB HA MHOXKUTEININ C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaracMbIX,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUJICHOB JJISl PELICHUs pa3IMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaIbHOM MPAKTUKA
97 Hcnonb30BaTh CBOMCTBA CTENEHEH € HaTypajJbHBIMHU IOKa3aTENIsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCHUIIBHOMY €MY.
[IpoBepATS, SBISETCS I YUCIO KOPHEM YpPaBHEHUS
3. [IpumensTe rpaduueckue METOAbl MNPH PEIICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl map YUCEN, ABISIOMUXCS PEIEHUEM JTMHEHHOTO
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IpauK JTMHEHHOTO YpaBHEHHUS C
3.4 IBYMsSI TIEPEMEHHBIMH; MOJIB3YSICh TPAQHUKOM, MPHUBOAHUTH TMPHUMEPHI
peleHus ypaBHEHUS
35 Pemrate cucteMbl IBYX JTMHEHHBIX YPaBHEHUH C ABYMS IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisTh M pemarb JUHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHMH 10 YCIOBUIO 33Ja4l, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 TIOJYICHHBIA Pe3yIIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3alUCHIBATH

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpHHHaTHOfI INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpouts rpaduku nuHeHbIX QyHKmid. Ctpouts rpaduk GpyHKINN Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM padOThI
4.5 Haxoauth 3HaueHne GyHKIIUU 110 3HAUYCHUIO €€ apryMeHTa
[lonumarbs rpaduueckuii crmoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonp3oBaTh  HayalbHble  MPEACTABIEHUS O  MHOMKECTBE
11 JNCHCTBUTENBLHBIX YUCEN JIJISI CPABHEHUS, OKPYTJICHUS W BBIYUCIICHUH,
' n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPIHMHATHOMN
psIMOM
[MpumeHsITh MOHATHE  apU(METHISCKOTO0  KBAJpaTHOTO  KOPHS,
12 HaXOOUTh KBaJpaTHbIE KOPHHU, HCIIONB3Yysd IMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIONHATH MPeoOpa3oBaHUs BBIPAKECHUHN, COICPIKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIB3YsI CBOWMCTBA KOPHEM
13 Hcnonb3oBarh 3amucu OONBIIMX M MalbIX YHCET C MOMOIIBIO
' JECATUYHBIX Ipo0ei u creneHeit uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTeleM, BBITIOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTEHNeHH C IIeJIbIM
MoKazareneM
’5 BBIONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IIpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUI IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIEIOBAHUS YPAaBHEHUH U  CUCTEM
ypaBHEHHH, B TOM 4YHCIE C TNPUMEHEHHEM TpaduyuecKux
Mpe/icTaBlIeHU (yCTaHAaBIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hu HOJ'Iy‘IeHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JMHEMHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMate ¥ HCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEeHTa, OMpPEeNeNsiTh CBOMCTBA (DYHKIIUU

o e€ rpaduky

4.2

k/x

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUA:
y=k/x

, Y =X%, y = X3, Y = [X|, onuCBIBaTh CBOWCTBA YUCIOBON (YHKIMHU MO €&

rpaduxy




9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

14

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPpAAOYMBATH palMOHAJIBHBIC MW HPpaluOHAJIBHBIC

qucia

BremonssaTh apI/I(bMCTI/I‘IeCKI/Ie ,HGfICTBHH C paluOHAJIbHBIMH YU CJIAMU,
coduc€Tasd YCTHBIC MU INMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATE BBIYMUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HaueHus CTEIIEHEH C OCJIbIMH ITIOKA3aTCIIIMHU U KOpHeﬁ,
BBIYHCIIATH 3HAYCHU A YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'IHTB JEUCTBUTEIIbHbBIC YucCia, BbIIIOJHATHL NPUKUIKY pPE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOAAIIMUECCA K HUM, HpOCTGﬁH.IPIC ,Z[pO6HO'paLII/IOHaJ'ILHLIC YpaBHCHU

2.2

Pemrate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPAaBHEHHUE HE SIBIISIETCS

JIMHENHBIM

2.3

2.4

2.5

Pemate TekcToBBIE 3a/aun alreOpanvecKuM CIOCOOOM C TMOMOIIBIO
COCTaBJICHHSI YpaBHEHHsS] WIM CHCTEMBbI JIBYX YpPaBHEHHH C ABYMS

NEPpEMECHHBIMU

IIpoBoguTh npOCTEMIIME HCCIENOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
NpeCTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApPATHBIE  HEPABEHCTBA,
n300pakaTh pElICHWE HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aIUCHIBAThH

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pEIICHUE



CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONIOKEHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4eHUH K03()(PUITMEHTOB, OMMCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMAaTUYECKU PACIOIIOKCHHE Ha  KOOPIMHATHOMN
IJIOCKOCTH TpadukoB QyHKIMA Buaa Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIUH

3.3

Ctpouth u wH300pakaTh CXEMaTHYECKH TpapuKd KBaJPAaTHIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPAaTUYHBIX (QYHKIMHA IO WX

rpadgukam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
MpUMephl KBAaAPAaTUYHBIX (YHKIHMH M3 peanbHOM >KU3HM, (PU3MKH,

IreoMCTpun

Apudmerndeckast 1 reOMETpUIECKast IPOTPeCcCUu

4.1

Pacnio3znaBath apuMeTndyecKyro U reOMeTpUUECKYI0 IPOrPECCUH MpU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCNONb30BaHHEM (GOpMyl N-TO wieHa
apu(pMeTHUYeCcCKOl U reoMeTpPUUECKON MPOTrpeccHii, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCIEA0BATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BIYKACICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OJHOM (POPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO 4YHCIa, 3alUCh, CPaBHEHUE,
YHOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU UnciIaMu. Pemienue 3a1ay us
' peasbHOM MPaKTUKU HA YacTH, Ha 1poou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHre, NpeodpazoBaHKe
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHUS, 3aIUCh OOJIBIINX YUCEIT
v [TponieHTHl, 3aMCh MPOLEHTOB B BUJE ApoOU U JpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4M HA POLEHTHI, PELICHUE 33]1a4 U3 PEAIbHON ITPAaKTUKHU
15 [IppuMeHeHne TNpPU3HAKOB  ACIMMOCTH, DPA3jOKEHHE HAa  MHOXUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCHMMOCTH, B TOM 4YHciae InpsMas U oOpaTHas
' IPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 [IepeMeHHBIE, UHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHON. JlomycTuMmBble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBineHre 3aBUCHMOCTH MEXJIy BEIMYMHAMU B BUIE (HOPMYIIbL.
' Beruucnenus no gpopmynam
23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXXIECTBEHHO  paBHBIE
' BBIPAXKECHUS
2.4 CBolICTBa CTENEHU C HATYPaAJIbHBIM IT0KA3aTEIEM
25 OpnHowienbl U MHOrouseHbl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @®opMyiIbl COKPAIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOXKUTEIIH
3 YpaBHeHUs



VYpaBHeHHe, KOpeHb ypaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

3 PaBHOCUIILHOCTb YPaBHEHUI
3.9 JIuHeilHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEN JIMHEHMHOTO
' YpaBHEHUS, PEIICHHUE JIMHEUHBIX YPABHEHUN
33 CocraBiieHHE ypaBHEHUH I10 YCIOBUIO 33Jayd. PenieHue TeKCTOBBIX 3a7ad ¢
' MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJCTaHOBKH. [IpuMepsl perieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopannaara ToYkH Ha IPSIMOMA
4 YucnoBble NpOMEXYTKU. PaccTosiHue Mexay AByMsl TOUKAMH KOOPAUHATHOM
' IPSIMO
43 [IpssmoyromnpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opauHATa
' TOYKHM Ha KOOPJAMHATHOM MJIOCKOCTH
A4 [Tpumepsr TpadukoB, 3anaHHbiXx Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynknuun. CroiicTBa GpyHKUIMN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCTICHUS
11 KBanpatusiit kopenb u3 uucna. IloHstne 00 wHppalMOHAIBHOM YHCIIE.
' JlecsaTUUHBIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apuMeTHUECKUX KBaJIpaTHBIX KOpPHEH M HMX NPUMEHEHUE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUN U BBHIYHUCICHUSIM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1enpIM MoKasaresneM U e€ cBoiictsa. CTaHgapTHas 3alKCh YKCia



Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpaTtHblil TpéXuieH, pa3nokeHue KBaJpaTHOro TPEXUIEHA Ha MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BRIYMTaHNUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanmionansHbIe BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K IMHEHHBIM U KBaApaTHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'paduueckas uHTEpnpeTalus ypaBHEHUN C ABYMS NEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJINHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBbie HEPABEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
4 OyHKIMH
41 ITonatue ¢ynkuun. OOnacTe omNpeAeraeHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysakuu. CrocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkunu. YreHne cBONCTB QyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIHMA, OTpaXKaroIUX pealbHble IPOLECCH
44 OyHKIUKM, OMUCHIBAIOIIAE TPSIMYI0 W OOpaTHyI MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, UX IpauKu
45 Oyukumu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM




9 KIIACC

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
11 ParonaneHble yMcTa, MppalMOHANbHBIE 4YHCIIA, KOHEYHbIE MU OECKOHEUHBIE
' JIeCTUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JeHCTBUTENIbHBIE YHCTIa KaK OECKOHEUHBIE
19 JecATUYHbIe ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXYy MHOKECTBOM
' JICHCTBUTEIIbHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE 1EMCTBUTEIBHBIX
qrcen
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenuns, mpubImkeHus, oueHKu. Pasmepsl 00BEKTOB OKPYXAIOIIEro MUpa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. IIpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uucen. Ilpukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IIEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHNH, CBOAAIIUXCS K KBaJAPAaTHBIM
24 buxBanpatHoe ypaBHeHHe. IIpuMepsl pelIeHHs YpaBHEHHM TpPETbed W
. YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHU
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €10 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU
29 Pemenne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEMHOE, a ApYyroe —
' BTOPOU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YpaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOM
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBanparHbie HepaBeHCTBa




['padmyeckass uHTEprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

2.16
NepPEMEHHBIMH

3 OyHKIUU

31 KBanparnunas ¢ynknus, e€ rpadpuk u cBoiictBa. [lapabona, KOOpIUHATHI
' BEPLIMHBI 1apaldoJibl, OCb CUMMETPUU MapadoIbl

3.2 I'paduxu pynaximit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrkuit y=K/X, y = X’ 1 ux cBOICTBa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucnaoBble MOCIEI0BATEIBHOCTH

a1 Omnpeznenenne u cocoObl 33aHUSI YUCIOBBIX IOCIEIOBaTEIbHOCTEH. 3amanue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyoit 1 popmyIioii N-ro yieHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

43 I'eomerprueckass mnporpeccuss. Popmynbl N-r0  WIEHa T€OMETPUYECKON
' IPOTPECCUH, CyMMBI IIEPBBIX N UJICHOB

A4 N300paxkenne uiaeHOB apUPMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MJIOCKOCTHU. JIMHEHHBINH U 3KCIIOHEHIMAIbHBINA POCT

45 CJ105KHbI€ TPOLEHTHI




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IIPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIE C UCHOIB30BaHUEM (OpPMYyNT pa3HOCTH KBAJApPaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEepeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, yObIBaHWs, HAWOOJbIIEC W HAUMEHbIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieniorpaMM, pomM0O, MNpsSIMOYTOJBHMK, KBaJapar, Tpamneus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MeXAy MpsSMbIMH, [EpPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M MNPSAMOW; YMEHHE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIsI MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATBh, HHTCPIIPETUPOBATH u HpeO6paSOBLIBaTB



15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHAMH: CIy4YallHBIA ONBIT (CIy4alHBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pEIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOIO Mepedopa W C HUCIOJIb30BAHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHE OLICHMBAaTb BEPOSATHOCTH pEaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
- YyHClIaMu

14 JeiicTBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenbp ¢ nenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBoiicTBa CTENEHH

2.3 MHorousnens!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb ~ HATypajlbHOW  CTEIEHHU. HeuictBus ¢
' apupMeTHYECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbLHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa, 7, 8, 9 kitace/ Makaperues FO.H., Munmatok H.I'., Hemkos K.1. u
npyrue; noj peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 00IIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






