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IHHOACHUTEJBbHASA 3AIIMCKA

Anrebpa sIBISE€TCS OJAHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIETO
oOpa3oBaHMs: OHa OO€CIEYMBAET W3YUYEHHE [PYTUX IUCLUIUINH, Kak
€CTECTBEHHO-HAYYHOI'0, TaK M T'yMaHUTApHOTO LHMKIOB, €€ OCBOCHHE
HEOOXO0IUMO JJIsl MPOJIOJKEHUST 00pa30BaHusl U B MOBCETHEBHOM JKU3HHU.
Pa3Butne y oOydaromuxcs HayqHbIX MPEACTABICHUN O MPOUCXOXKICHUH
U CYIIHOCTH airedpamueckux aOCTpakiuid, Croco0e OTpaxKeHus
MaTeMaTUYECKOM HAyKOU SIBJICHUN U MPOILIECCOB B MPUPOJIE U OOIIECTBE,
PO MaTEeMaTHYEeCKOTO MOJICIMPOBAHMs B HAYYHOM IIO3HAHWHW H B
MPaKTHUKE CHMOCOOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHHS U
KAayeCTB MBIIUICHHUs, HEOOXOAMMBIX [UIsl aJanTalud B COBPEMEHHOM
uudpoBom oOmectBe. M3ydenue anredpbl 00€CEUMBAECT pa3BUTHE
yMEHHSI HaOt0/1aTh, CPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHIHOCTH MBIIIUTCHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO
OOOCHOBBIBaTh ~ CBOM  JEWCTBUS U  BbIBOABI,  (OPMYJIHMPOBATH
yTBepkaeHus. OcBoeHHME Kypca anreOpbl o0ecredunBaeT pPa3BUTHE
JIOTUYECKOTO MBIIUICHUS O0YUYaIOIUXCs: OHU UCTIONB3YIOT JeAyKTUBHbBIE
M UHAYKTUBHBIE pacCyXJeHus, oO0OIIeHHEe U KOHKPETU3AIUIO,
abcTparupoBanre u aHaioruto. OOydeHuwe anredpe Mpenoiaract
3HAYUTENIbHBI 00BEM CaMOCTOSTEIBHON JEATENIBHOCTH O0ydYaromuxcs,
MO3TOMY CaMOCTOSITEJIbHOE pEILIeHHE 3aJad SBJSETCS peanu3alueit
AESTeIbHOCTHOTO TPUHIIUTIA O0yUeHUSI.

B crpyktype mporpamMmbel yueOHOro Kypca «Aunredpa» ans
OCHOBHOTO  00mIero o0pa3oBaHHS OCHOBHOE MECTO  3aHHUMAIOT
COJIep)KaTeIbHO-METOANYECKHEe JUHUM: «Yucna ¥ BBIYUCICHUSY,
«AnreOpanueckue  BBIPQKECHUS», «YPAaBHEHUS M HEPAaBEHCTBaY,
«Dynkuuny. Kaxnas u3 3THX colepiKarelnbHO-METOJUYECKUX JIMHUN
pa3BUBAETCA Ha MPOTSHKEHUH TPEX JIET U3yUEHHUS Kypca, B3aUMOICUCTBYS
C JpyruMH ero JuHUsMH. B Xome wu3ydeHus y4yeOHOro Kypca
OoOy4JaromuMcsl TPUXOJUTCS JIOTUYECKH PpacCykJaTh, HCIIOJIb30BATh
TEOPETUKO-MHOKECTBCHHBIN SI3bIK. B CBs3M ¢ 3TUM B MpOrpaMmy
y4e0HOTrO0 Kypca «Anredpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NpE/CTaBJICHHbBIE BO BCEX OCHOBHBIX pazlielax MaTeMaTUuYecKoro
oOpa3oBaHMsl U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOUIUMUCS OCHOB
YHUBEPCAJIBHOTO  MaTreMaTH4ecKoro  s3pika. CoAep:KaTeNbHOW U
CTPYKTYPHOU OCOOEHHOCTBIO y4eOHOTO Kypca «AJredpa» sBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copepxannie TuHUHM «YuUCIa U BBIYMCICHUSD CIIY)KUT OCHOBOM JIJIst
JaJIbHEUIIEr0 W3Y4YeHHsT MaTEeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y



O0ydJaromuxcst JIOTHYECKOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUS
MOJIb30BaThCSl aJTOPUTMaMH, a TakKe MPHOOPETEHUI0 MPAKTUYSCKUX
HABBIKOB, HEOOXOMUMBIX JIJIsl TOBCEAHEBHOM XU3HU. Pa3BuTHE MOHATHS O
Yyclie Ha YPOBHE OCHOBHOTO 00IIero o00pa3oBaHUsl CBS3aHO C
paloHaJbHBIMA M HMpPpAIMOHATIBHBIMU  YUCIAMH, (OPMHUPOBAHUEM
NPENCTaBICHUA O JCHCTBUTEIHLHOM YHCIE. 3aBepIICHHE OCBOCHHUS
YHCJIOBOM JIMHUHM OTHECEHO K CpeIHeMY 0011eMy 00pa30BaHHUIO.

ConepxaHue IByX anreOpandecKux JHMHUA — «Anredpandeckue
BBIpOKEHUS» M «YpaBHEHUS U  HEPaBEHCTBA»  CIOCOOCTBYET
dbopMupoBaHHIO Y  OOy4YalOIIMXCS  MaTeMaTHYECKOTO  ammaparta,
HEOOXOAMMOTO JIJIsl pelIeHHs 3a7a4 MaTeMaTHKH, CMEKHBIX TIPEAMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOTO 0OIIEero
oOpa3oBaHMs y4yeOHBIH MaTepHual rPyNIUpPYeTCcsl BOKPYT pallMOHATbHBIX
BBIpXEHUH. Anredpa TeMOHCTpUPYET 3HAUCHNE MAaTEeMAaTUKH KaK S3bIKa
JUI TIOCTPOCHHMSI MAaTEeMaTHYEeCKMX MOJICTCH, OMHCAHUS MPOILECCOB H
SBIICHUHN peajpbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT TakKKe
JanbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B
YaCTHOCTH, JJII OCBOCHUS Kypca MH(GOPMATHKHU, ¥ OBIIAJCHIUE HABBIKAMU
JIeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CHMBOJBHBIX (opM
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS, CIOCOOHOCTEM K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne (GyHKIIMOHATHHO-TPAPUIECKON JIMHUHM HAIEJICHO Ha
MoJlydeHrue OOy4aroUMMHCs 3HaHWUM O (YHKUMAX Kak BaKHEHIIen
MaTeMaTHUYeCKOH  MOAENW Uil  ONMHCAaHUSA W HWCCIEIOBaHUS
pa3HOOOpa3HBIX TMPOILIECCOB M SBICHUM B TMpHpPOAE M OOIIECTBe.
N3ydyenune matepuana CioCOOCTBYET Pa3BUTHIO Y OOyUaIOIIUXCSI YMEHUS
HCIIOJIb30BaTh Pa3IMYHbIC BBHIPA3UTENIbHBIE CPEACTBA SI3bIKA MAaTEeMATUKH
— CIIOBECHBIC, CHMBOJHMYECKHE, TpaduyecKue, BHOCUT BKJIAI B
dbopMUpOBaHHE TIPEACTABICHUNA O POJM MaTEeMaTHKd B Pa3BUTHU
[IUBUJIM3AIUHN U KYJIbTYPBI.

CormacHo ydyeOHOMY TuTaHy B 7-9 kiaccax u3ydaeTcsl y4eOHBIH
Kypc «Anre0pa», KOTOpBI BKJIIOYAET CIEAYIOIINE OCHOBHBIE Pa3felibl
cofepkanus: «Yncna U BBIYHCICHUSY, «AJTeOpandecKrue BBIPAKECHUS,
«YpaBHEHUS 1 HEPABEHCTBAY, « DyHKINM.

Ha uzydenue yuebHoro kypca «Anredpa» orogutcs 306 yacos: B 7
kimacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 4gaca (3 gaca B
Henenmo), B 9 kimacce — 102 yaca (3 yaca B HeJIelI0).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEX0 OT OJHON (HOpPMBI 3anucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yHOpSAIOYMBAHUE  pAlMOHAIBHBIX uucel. Apu]meTHdecKkue JEUCTBUS C
palOHAIBHBIMUA YMCIIaMU. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb C HaTypallbHBIM T[IOKa3aTeJeM: OIpe/esieHue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEIeNIeHus, 3auch 00abMX uncel. [IporenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOH B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEIICHNE 3a7a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHHME HAa  MHOKHUTENH
HaTypaJbHBIX YUCEIL.

PeanbHuble  3aBuUcMMOCTH, B TOM  4ucile T@psMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyecKkue BbIPpaKeHUs!

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTrMbIe
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBnenne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
dbopmybl. Beruucnenus no ¢popmyinam. [IpeodpazoBanue OYKBEHHBIX BhIPAXKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHUS, IMpaBUia NPeoOpa3oBaHUs CyMM H
IIPOM3BENICHUH, paBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXXEHHE MHOTOWICHOB. MOpMynbl COKpPAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBagpaT pasHoctu. Dopmysia pa3sHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOIO
YpaBHEHUsI, PEIICHWE JMHEHHBIX ypaBHEHUW. COCTaBJ€HUE YpPaBHEHHUN TIO
YCJIOBHIO 3371a4u. PeneHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHUIA.

JIuneliHoe ypaBHEHUE C IBYMsl IEpEMEHHbIMU U ero rpaduk. Cucrtema AByX
JIMHEWHBIX YPAaBHEHHMM C JBYyMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHMU
crocoboM MOACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpomMexyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM ITPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKM Ha KOOPJIMHATHOM IiockocTu. [IpumMeps! rpadukos, 3a1aHHbIX GopMyaamu.
Urenue rpadukoB peanbHbIX 3aBucuMoctedd. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa Qpynkimii. Jluneitnas pyukuus, e€ rpadux. I'papuk GpyHkumun
y = [x|. I'paduueckoe perieHre NTMHEWHBIX ypaBHEHUW U CHCTEM JIMHEMHBIX
YPaBHEHHUM.

8 KUIACC

Yucna v BBIYMCICHUA

KBaaparubiii kopeHb u3 uucia. [loHsiTue 00 uUppalMOHAIBHOM YHCIIE.
JecsaTuuHbie TpUOIMAKEHUST UppallMOHANIBHBIX ynces. CBoicTBa apudMeTHuecKuX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YHUCIOBBIX BBIPAKEHUN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LEbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alUCh YHACIA.

AnreOpanyeckre BbIpaXeHUSAJredpandeckue BbIpaKeHUs

KBagpaTHblii  TpE€XuieH, pas3joKEHHE KBAJApPAaTHOIO  TpEXWieHa Ha
MHOXHUTEJIN.

Anre6pandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanveckod Aapoowu.
CrnoxxeHue, BbIUWTAHUE, YMHOXEHHE, JEJCHHE airedpanyeckux ApoOei.
PanmonanbHblie BoIpayKEHUS U UX IPeoOpazoBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJApaTHOIO YpaBHEHHS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JJMHENHBIM U KBaJPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['padrueckas mHTEpHpeTaldsi YPAaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHUU C JAByMs IEpEeMEHHbIMU. [IpuMepbl pelieHust cuctem
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMM.

Pemenre TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue @ynknuu. OONacTh ONpeAesieHHs] W MHOXKECTBO 3HAaYeHUU
¢ynxun. CrnocoObl 3aaaHus PyHKIIHHA.

I'paduk Pynkuuu. UYrenue cpoiictB (yHkumu mo e€ rpaduky. [lpumeps
rpadukoB QyHKINIA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI.



OyHKIMKA, OMUCHIBAIOIIHNE TPAMYI0O H OOpaTHYIH TPOMOPIIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduk. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KVIACC

Yucaa v BIYMCICHUSA

PannonanpHpie 4Kcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIe ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YNUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHblE JAeCITUYHBbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSIMOU.

CpaBHeHHE JIGHCTBUTENIBHBIX 4YHCeN, apuMeThyecKkue HAeWCTBUA C
JEUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KalOLIEro MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIlleM MHpE.

[TpubnmxE€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pellienrue ypaBHEHN M, CBOAAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHHe. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJAPaTHBIM.
buxBangparnoe ypaBHenue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU M 4ETBEPTOU
CTEIIEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenune apoOHO-palMOHAIbHBIX ypaBHEHHUU. PellleHue TEKCTOBBIX 3azady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OJIHO U3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIPETALNs] CHCTEMbl YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NIEpeMeHHOU. PemeHue cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW IiepeMeHHOW. KBaapatHeie HepaBeHCTBaA.
I'papnyeckas MHTEpIpeTalMs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanpatnunas Qyskuus, €€ rpapuk u cpoiictBa. IlapaGosa, KoOpaHHATHI
BEPILMHBI Tapaboibl, OCb CAMMETPUHU apadoJIbL.

I'padukn Gyrxmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, u ux
CBOWCTBA.



YwucnoBeie  1ocienoBaTeIbHOCTUYHMCIOBBIE  MOC/A€I0BATEJLHOCTH M
Mporpeccuu

ITonsgTe 4YMCIOBOM MOCJIEAOBATEILHOCTH. 3aJaHHWE MOCJIEI0BATEIILHOCTH
pPEeKyppeHTHOM (opMyIioil u PopMysIOn 1-TO YieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. Popmylsbl 7-ro 4jeHa
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI IEPBBIX 71 YWICHOB.

N3o0paxkeHne ujiaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAUHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHLMAJIBbHBIA POCT.
CnosxHbl€ IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MporpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY M  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskaIaHCKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peaju3alliu ero
IpaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAITbHO-3TUYECKUX MPUHIIUIIOB B AESATEIBHOCTA YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YaCTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HA MPOTSKEHUH BCEW KU3HU NJS YCHEHIHOM Mpo¢ecCHOHaIbHON
NEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTH4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWM, PacCyXACHHWH, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAaLlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4Yell0BEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTHYECKOW KyJIBTYpPOH KaK CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NesATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJLTYPbI 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTyYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370poBOro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBI PEXHUM 3aHATUA M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'O )K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3amad
B 00JIACTM COXPaHHOCTH OKpY)Kalolleil cpelpl, IUIAaHHUPOBAHUS IOCTYNKOB H
OLICHKM HX BO3MOKHBIX TOCJEICTBUN MJI OKpPYXKAroMIeW Cpelbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U MyTeH UX PEIICHHUS;

8) ajanTauusi K M3MEHSIOIMMCS YCJIOBHSIM COLMATBHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEAECNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIMHU U3 OMbITA IPYTHX;

HEOOXOIMMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
(dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTE!, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMIO, BOCIPHUHHMATH
CTPECCOBYIO0 CHUTYalMI0 KakK BBI3OB, TPeOYyIOIIMNA KOHTPMEP, KOPPEKTHPOBATH
IPUHUMAEMbIe pEIICHUsT W ACUCTBUS, (OPMYJIHMPOBATH M OICHUBATh PHUCKU U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornyeckue JeicTBHA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATUSAMHU, (DOpMYyIHpPOBATH
ONpENCICHUSI  TIOHSTUM, YCTAHABJIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccuduKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH U MNPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W 0O0IIue,
YCIIOBHBIE;



BBIBJIT ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBA3UM U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npemjlaraTb  KpUTEpUM U1 BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHBIE JOKa3aTEJIbCTBA
MaTeMaTUYECKUX (PaKToB, BBICTpaMBaThb AapryMEHTalMI0, [PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOHMpaTh CMoco0 pemeHus y4yeOHOM 3adaur (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEUIeHMs, BHIOMpaTh Hauboiee MNOAXOAAIMMUNA C Y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBnle uccienoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMyIMpoBaTh BOIPOCH], (UKCHUPYIOLIME MPOTUBOPEUHE, MPOdIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

OPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY HECJIOXKHBIH
OKCIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTAaHOBIICHUIO
0COOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENBHO (HOpMyTUpPOBaTH 000OIIEHUS M BBIBOJBI 110 pe3yJIbTaTaM
NpOBEAEHHOTO HAOIOACHUS, UCCIEA0BAaHMs, OLICHWBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
HPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HW30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JJIsl pELIeHUs 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(pOPMALIMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HHOM Trpadukod Hu uX
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMKU MO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIE YHUBeEPCAJbHbIE YYeOHbIe NeiCTBUSA:



BOCIpUHUMATh H  (OPMYyIHUPOBATh CYXXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUSI, ICHO, TOUYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh MOTYYCHHBIN pPe3yibTar;

B X0JIe 00CYKJIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOI TEMHI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
peIlIeHusl, COMOCTABISATh CBOM CYXIEHHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHaJIoTa, OOHApYKUBATh PAa3IUYUe M CXOJACTBO MO3UIHI, B
KOPPEKTHOH Popme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEJICTaBISITh  pPE3yNbTaThl  pEelIeHWs  3a/Jadd,  JKCIEpUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ay IMTOPUH;
NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUAYAIbHONH pa0bOThl TpU pEIICHUH YUYEOHBIX MaTeMaTHYECKHX
3ajady;

NPUHUMATH €I COBMECTHOU AESTeNbHOCTH, TUIAHUPOBATh OPTraHU3aIUIO
COBMECTHON pabOThI, pacmpenensaTh BUIbI padOT, JIOTOBapPHUBATHCS,
00CY>KJ1aTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TpYNNoOBbIX (opMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBbl U JpYTU€), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHMBepCcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QJITOPUTM PEUICHMs 3ajauyd (MU €ro
4acTb), BbIOMpaATh CHOCOO pEelIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’IL, MOIUOHAJIbHbIN HHTE/JIEKT:

BJIaJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tporecca U
pe3yibTara pelieHusa MaTeMaTHYeCKO 3a1auu;

NpEABUNIETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKEHUS UM HEIOCTIKCHUS 1IEIH,
HAXOJIUTh OIMMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 Kkjacce OOydarOIIMHCS NOJYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJILTATHI:

Yuciia ¥ BbIYMCICHUS

BoimonusATe, codyeras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3Haue€HHs YUCIOBBIX BBIPAKEHUN, NMPUMEHSATH pa3zHOOOpa3HbIE
CrocoObl U NPUEMBI BBIYMCIICHUS 3HAUEHUN JTPOOHBIX BBIPAKEHUH, COIEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTe OT OnHOM (POPMBI 3aUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECITHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JECATUYHYIO JIPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHACIIA.

OKpyTJsTh YUCIA.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTATa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE ACUCTBUSA CO CTENECHSIMH C HATypaJbHBIMU
IIOKa3aTeJISIMHU.

[IpuMeHsATh  NPU3HAKK  JACIMMOCTH,  PA3JOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate NmpaxkTHKO-OPUEHTUPOBAHHBIE 3aJa4yM, CBS3AHHBICE C OTHOILLECHUEM
BEJIMYMUH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLIEHTAMM, WHTEPIPETHUPOBATH
pe3yabpTaThl PEIICHUs 331a4 ¢ YYETOM OIPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyecKkue BbIPAKeHUs!

Hcnonp30BaTh aiaredpanyecKyrd TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIo MaTepuraa.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUN MPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BeimonHsaTe  npeoOpa3oBaHUs — LEIOrO  BBIPAXKEHHS B~ MHOTOWIEH
IPUBEIEHUEM TIOJJOOHBIX CIIaraéMbIX, pACKPBITHEM CKOOOK.

BBINONMHATE yMHOXXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIECTBIIATh PA3JI0KEHUE MHOTOWIEHOB HA MHOMUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOXHWTENs, TIPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHUs (OPMYJI COKPAILEHHOTO YMHOKEHUSI.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON PAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU ITOKA3aTEISAMM JUIS
IpeoOpa30BaHUs BBIPAKECHUII.



YpaBHeHMS U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSs NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsATs, siBasercs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METO/IbI IPU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CHCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'pauK JHWHEWHOrO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TpadUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pewmate cuctemsl IByX JUHEHHBIX YPAaBHEHUI C IBYMs IEPEMEHHBIMH, B TOM
Yyucie rpa@uyecKi.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 1O YCJIOBHUIO 3aJa4d, HWHTEPHPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4yl NIOJIyYEHHBIA PE3YIbTaT.

DyHKIUU

N300paxxkath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JJaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku TUHEHHBIX PyHKIMH. CTpouTth rpaduk QPyHkIuu y = [X|.

OnuceiBaTh C MOMOIIbIO (GYHKUMUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LI€HAa, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUHU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalM3a MHOOpMaIuw,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadMKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kjacce OOyYarONIMIiCS TONYYHUT CIICTYIONTUE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydaJdbHBIE MPEICTABICHUS O MHOYECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJ1a TOYKaMHA Ha KOOPJAMHATHOU IPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3YS MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMNOJIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIIMX KBaJpaTHbIE KOPHU, HCHOJIb3Ys
CBOWCTBA KOPHEN.



Hcnonp30BaTh 3amucu OONBIINX W MAJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npo0eit u creneneit yucna 10.

AnredpanvecKue BbIPaKEeHU

[IpyMeHATh TOHATHE CTENEHUM C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENIEHH C LIEJIBIM MOKa3aTeseM.

BrIMOMHATE TOXIECTBEHHBIC MPEOOpa30OBaHUS PAIMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 peLICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHelHbIC, KBaJIpAaTHBIE YPABHEHUS W PAlMOHAJIbHBIC YPaBHEHHS,
CBOJIAILIAECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYMS IEPEMEHHBIMH.

[IpoBOAWTH MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHECHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX MpeIcTaBieHni (YCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yPaBHEHUW PELICHUS, €CIU UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajaud K €& anreOpandyecKoiu
MOJEIN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPABHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d IMOJIYYEHHBIN PE3yJIbTar.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OLICHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABaTh
rpa@uyuecKyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONBK30BaTh (PYHKITMOHAIBHBIE TIOHSATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHME O0O03HAUYEHUS), ONpPENENsATh 3HAUCHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OlpeAeiATh CBOWCTBA PYHKIMU 1O €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHBIX (YHKIMUNA BUIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBOA
byHKmu 1o e€ rpaduKy.

K koniy oOyuenus B 9 kiacce oOydarOmIMiiCS MONYYHUT CIIETyIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAIIBHBIE U UPPALMOHATIbHBIC YUCJIA.

BremonasaTe  apudmMernueckne ACUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE UM IIMCBMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHust CTENEeHEM C LEAbIMUA MOKAa3aTesIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisiTh  IEUCTBUTEIBHBIC YHCJA, BBIMOJHATh MPUKUAKY pe3yJibTara
BBIYUCJIEHU, OLIEHKY YMCJIOBBIX BBIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJgpaTHBIC YPaBHEHHS, YPAaBHEHUS, CBOJAILIMECS K
HUM, IPOCTEHIITNE APOOHO-PAIIMOHAIEHBIE YPABHECHHSI.

Pemate cuctembl ABYyX JNHMHEHHBIX YpaBHEHHUW C JBYMsI NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JINHEHBIM.

Pemate TekcTOBbIE 3alauu  anreOpamyecKUM CHOCOOOM C  MOMOUIBIO
COCTAaBJICHUS YPABHEHUS WIIM CUCTEMBI JIByX YPAaBHEHUH C JBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENUIINE UCCIICTOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBleHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, M300paKaTh
PEILICHUE HEPABEHCTB HA YUCIOBOW NPSIMOM, 3alMCHIBATH PEIICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemate  cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIUE KBAJPaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMChIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHbIX 3a/]1a4.

DyHKUIMHA

Pacmo3naBate (yHKIIMM W3ydeHHBIX BHAOB. [lOKa3bIBaTh CXEMaTUYECKU

pacIoyioKeHUEe Ha KOOPIUHATHOM TUIOCKOCTH rpaduKoB GyHKIUH BUIA: y = kX, y
=kx+b y=kixy=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBECHMOCTH OT
3HaYeHUN K03()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTh U M300pa)kaTh CXEMATHUYECKU TPAPHUKU KBAJAPATHUHBIX (PYHKIIMIA,
ONKCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI 10 UX rpaduxam.

Pacno3HaBaTh kBaJpaTUuHyr0 (yHKLUIO 110 (HOpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc1oBble MOC/I€10BATEILHOCTH H IPOrPeccUuu

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYH0 MPOTPECCUU IpU
Pa3HbIX CIIOCO0AX 3a7aHMsL.

BbINONHATE  BBIYMCIEHUS C UCHOJB30BaHWEM (OpMya N-ro 4ieHa
apu(pMeTHYeCKON U TeOMETPUUYECKOI MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIE€HBI MOCIEIOBATEIbHOCTH TOYKAaMHU Ha KOOPIWHATHOU
IUIOCKOCTH.



Pemath 3amauun, CBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEILHOCTSAMH, B TOM
YUCJIe 33/1a4M U3 PEATbHON KU3HU (C UCTIOJIB30BAHUEM KaJIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbie
Ne ni/mn P KonTtpoabnbie  IIpakTnueckue (mupp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
| Yucna u BeUKCIIeHUs. PalinoHanbHbIe 75 1 bubmuorexa [JOK
quciaa https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
2 A 2 1
Are0panyecKue BhIPAKCHHS 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 v 20 1
DaBHEHHA 1 Hepaperctha https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
4 Koopaunats! u rpadpuku. @yHKIUN 24 1 hitps://m.cdsoo.rw/7f41 5590
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 0000meHue 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie  IIpakTHueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
bu6mmoreka [IOK
K 1
1 Uucna u Beruucinenus. KsagparHubeie KOpHU 5 hits://m.cdsoo.ru/7f417af8
) Yucna u BerauciacHus. CTEIEHb C [EIbIM 7 Bbu6nuoreka [JOK
1oKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXeHUs. 5 1 bubmmoreka [JOK
KBagpaTHbiii TpEXUICH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXeHUs. 15 | bubmmoreka [JOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBa. KBagpaTHbie 15 | bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417afg
6 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 13 bubnnorexka [HOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
. 12 1
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
Bbu6nuoreka [JOK
. 5
8 PyHKuHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af¥
bu6mmoreka [IOK
o |
? yHKimH. Jucnoseie dyricin ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
I1 600 6 2
10 OBTOPEHHE 1 0DOOIIERHE https://m.edsoo.ru/7f417af¥
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m P Konrtpoubusie | IlpakTuyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| Uucna u Beruncienus. JlelcTBUTENbHBIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubanorexa [HOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexka HOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
.H 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
1 1
> Py 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
6 UucnoBble MOCIEI0BATEILHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [IOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHusl

DJIEKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[ToHATHE panMOHAIBHOIO YKCTIA

Apudmernueckue 1eHCTBUS C
panoHaIbHBIMU YHCIIAMHU

Apudmernueckue 1eHCTBUS C
palnroHaTbHBIMU YHCIIAMHU

Apudmernueckue 1eHCTBUS C
palnoHaIbHBIMU YHCIIAMHU

Apudmernueckue 1eHCTBUS C
palnoHaIbHBIMU YHCIIAMHU

Apudmernueckue 1eicTBUS C
palnoHaIbHBIMU YHCIIAMHU

CpaBHeHue, yrnopsiiouuBaHue
paIMOHATFHBIX YHCEI

CpaBHeHue, ynopsiJounBaHue
panrOHANBHBIX YHCEIT

CpaBHeHue, ynopsijouuBaHuE
paIlMOHATILHBIX YHCE

10

CreneHb ¢ HATypaJIbHBIM
noKa3aresnem

bubmunoreka LIOK
https://m.edsoo.ru/7f4211de

11

CreneHb ¢ HATypaJIbHBIM
noKa3areyiem

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




12 Crenens ¢ HaTypaIbHBIM bu6nuoreka [IOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154¢
13 Crenens ¢ HaTypaIbHBIM bu6nuoreka [IOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypaJIbHBIM
nokasaresem
15 Pemienne ocHOBHBIX 3a/1a4 Ha JIpooOH,
NPOIICHTHI U3 PEATbHOMN MPAKTHKH
16 Pemienne ocCHOBHBIX 3a/1a4 Ha IpooOH,
IPOIICHTHI U3 PEAThHOMN MPAKTHKH
17 Pemienne ocCHOBHBIX 3a/1a4 Ha IpooOH,
IPOIICHTHI U3 PEATbHOMN MPAKTHKH
18 Pemnienne ocHOBHBIX 33724 Ha ApoOwH,
IPOIICHTHI U3 PEAThHOMN MPAKTHKH
19 [Tpu3HaKH JETUMOCTH, PA3JIOKEHUS
Ha MHOKUTEIIM HATypPaIbHBIX YUCEI
20 [Tpu3HaKH JETUMOCTH, PA3JIOKEHUS
Ha MHOKUTEII HATypPaJIbHBIX YUCEI
)1 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MpONOPIMOHATHPHOCTH
” Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIMOHATHPHOCTH
7 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATHHOCTH
24 PeanbHubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
25 KonTtponbHas pabora o Teme

"PannoHanbHbIe yncia'




bubmunoreka LIOK

26 b
YKBEHHHIC BHPBKCHIA https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 DopmyIibl
79 ITepemennsie. JlomycTrmblie
3HAYEHUS IEPEMEHHBIX
[IpeoOpa3zoBanne OyKBEHHBIX
30 BBIpQXECHH, pacKpbITHE CKOOOK U bubmmorexa LIOK
P > Packp https://m.edsoo.ru/7f41fafa
IpHBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeoOpa3zoBanne OyKBEHHBIX
31 BBIpQXECHH, pacKpbITHE CKOOOK U Bubmmorexa [IOK
P > Packp https://m.edsoo.ru/7f41£fd70
MpHUBEICHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
32 BBIPa)KEHUH, paCKphITHE CKOOOK U
MpHUBEICHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
33 BBIpa)KEHUH, pacCKphITHE CKOOOK U
MpHUBEICHNE TTOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubmmoreka [JOK
1oKasarejieM https://m.edsoo.ru/7f421382
35 CBoliCcTBa CTENEHU C HATYPaIbHBIM bubnmoreka [JOK
1oKasarejieM https://m.edsoo.ru/7f42154¢
16 CBoliCcTBa CTENEHU C HATYpaIbHBIM bubmmoreka [JOK
1oKasarejieM https://m.edsoo.ru/7f4218be
37 MHorouneHsl Bubmmorexa [IOK
https://m.edsoo.ru/7f42276¢
38 MHorouneHsl bubmmorexa LIOK

https://m.edso0.ru/71422930




39 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422¢cc8
A1 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE bubmunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE bubmunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 @opMyJIbl COKPAILIEHHOTO Bu6muotexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 @opMyJIbl COKPAILIEHHOTO Bubmuotexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbI COKpPAIIEHHOTO bubmmoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f424¢c12
46 DopMyIIbI COKpPAIIEHHOTO bubmmoreka [JOK
YMHOXEHUA https://m.edsoo.ru/74241d2
47 DopMyIIBI COKpPAIIEHHOTO bubnmoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0
43 PasnokeHne MHOTO4JICHOB Ha bubmuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 PasnokeHne MHOTO4JICHOB Ha bubnuoreka [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f4237fe
50 PaznokeHne MHOTO4YJICHOB Ha bubmuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHnre MHOTOYWIEHOB Ha
MHOKUTEIIH
5 KonTtponbHas pabora o Teme

"AnreOpanyeckue BhIpakeHus"




YpaBHeHue, IpaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWJIBHOCTb YpaBHEHHM
JIuneliHOE ypaBHEHHE C OAHOU
54 IIEPEMEHHOM, peLICHUE JIMHEHHBIX
ypaBHEHUU
JIuneliHOe ypaBHEHHUE C OHON
55 nepeMeHHo}I;II,) pelieHne J'II/’IHHGI\/'IHBIX bubmorexa [IOK
N https://m.edsoo.ru/7f420482
YpaBHEHUU
JIuHeitHoe ypaBHEHHUE C OJTHOM
56 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUU
57 Pemienue 3a1a4 ¢ MOMOIIBIO bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemienue 3a1a4 ¢ MOMOIIBIO bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemienue 3a1a4 ¢ MOMOIIBIO bubnuoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1a4 ¢ MOMOIILIO bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOE ypaBHEHUE C IBYMs bu6nuorexa LIOK
NEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
6 JIuneitHOe ypaBHEHUE C IByMS Bubmuotexa [JOK
NEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YpaBHEHUI bubnmoreka [JOK
C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX YpaBHEHUN

C ABYyMs IIEPEMEHHBIMHA




Cucrema ByX JIMHEHHBIX YpaBHEHUN

65 C ABYMs IEPEMEHHBIMU
66 Cucrema ByX JIMHEHHBIX YpaBHEHUN
C ABYMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUN bubmmorera LOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHHI bubmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pemenue cucrem ypaBHEHHI
7 KoHnTtponbHast pabota 1mo Teme bu6nuoreka [IOK
"JIuHeliHbIe ypaBHEHHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsimoi bubnmorexa LHOK
https://m.edsoo.ru/7t41de76
bu6nuoreka [IOK
7 HucoBEIe MpOMeKyTIH https://m.edsogm/7f4ldff2
75 Hucnossle IPOMEKYTKU
76 Paccrosinne Mex 1y 1ByMsl TOUKaMU
KOOPJMHATHOU IIPSIMOI
77 Paccrosinne Mex 1y 1ByMsl TOUKaMU
KOOPJMHATHOU IIPSIMOM
73 [IpssMoyronpHas cucreMa KOOpAUHAT bu6nuorexa LIOK
HA IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucreMa KOOpAUHAT bu6nuorexa [IOK
HA IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaduKoB, 3aJaHHBIX bubnmoreka [JOK




bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpadukoB, 3a1aHHBIX

bu6mmoreka [IOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Ipumeps! rpaduKkoB, 3aJaHHBIX
bopmynamu
23 Urenue rpaukoB peabHbIX bu6nuorexa LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpaduKkoB peabHbIX
3aBUCUMOCTEN
bubmunoreka LIOK
85 Honsie dyricuin https://m.edsoo.ru/7f41ef06
86 I'paduk pynkmn
N N bu6mmoreka [IOK
87 Croficrea dyniuuii https://m.edsoo.ru/7f41f078
bubmunoreka LIOK
88 Csoi i
BOHCTBA QyHKuHH https://m.edsoo.ru/7f41f1fe
. bubmuoreka [{OK
89 Juneiinas QywKis https://m.edsoo.ru/7f427282
. but6mmoreka [IOK
90 J
MHCHHAS pyHKLUHA https://m.edsoo.ru/7f427412
91 [Moctpoenwne rpaduka TMHEHHOM bu6nuoreka [IOK
byHKIIUN https://m.edsoo.ru/7f426d1e
9 [Moctpoenue rpaduka JIMHEHHON
byHKIIUN
93 I'padux pynkuum y =[x|
94 I'padux pynkuum y =[x|
95 KonTtponsHas pabora o Teme bu6nuorexa LIOK

"Koopnunats! u rpadpuku. Oynkuun"

https://m.edsoo.ru/7f41£50a




/ Beepoccuiickast mpoBepoYHast
pabora

96 Hrorosas koHTpoOIIbHAs paboTa / ) bu6nuoreka [IOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

98 METOH0B Kypca 7 Kiracca, 00001eHmne 1 Bubmzorexa LIOK

Hv P ’ - https://m.edsoo.ru/7f429{32
3HAHUN
IToBTOpEHKE OCHOBHBIX MOHSATUN U
99 METOH0B Kypca 7 Kiracca, 00001eHmne 1 Bubmzorexa IOK
Hv P ’ - https://m.edsoo.ru/7f42a0e0
3HAHUN
IToBTOpEHKE OCHOBHBIX MOHSATUN U

100 METOJIOB Kypca 7 Kjacca, 00001eHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

101 METOJIOB Kypca 7 Kiracca, 0000IeHne 1 bubmuorexa LIOK

HU P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
102 METOIOB Kypca 7 Kiacca, 0000IeHne 1 Bubmzorexa LIOK
HU P ’ H https://m.edsoo.ru/7f42a900
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
JI:;JH Tema ypoka Beero Koutpoabubie | IlpakTuyeckue f:;:ennﬂ (I)lg[()bal;?:;:feﬂbnme
padoThI padoThI pecypesI
1 KBanpaTHblii KOpeHb U3 UUCIIa 1 bubmmorexa LHOK
https://m.edsoo.ru/7f42d452
bubmmoreka [JOK
2 [TonsiTue 06 UppaIMOHAIILHOM YHUCIIE 1 hitps://m.c dsofru 7f42eaza
3 JlecsiTUuHBIE TPUOTUKCHHUS 1
HPPALMOHATIBHBIX YHCET
4 JlecsiTHuHBIC TPUOTUKCHHUS 1
UPPALMOHATIBHBIX YHCET
JlelicTBUTENBHBIC YMCTIA 1
CpaBHeHME IEUCTBUTEIbHBIX YHCEI 1
CpaBHeHME IEUCTBUTEIbHBIX YHCEI 1
2 Apudmerndeckuil KBaJpaTHBIN )
KOpEHb
9 VYpaBHeHue BUa X* = a 1
10 CoiicTBa apumMeTnyecKux ) bu6nuoreka [IOK
KBaJIpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CoiicTBa apumMeTnyecKux ) bu6nuoreka [IOK
KBaJPAaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[TpeobpazoBaHUe YHCTOBBIX
12 BBIPAYKEHH, COJIEPKALLUX 1 bubnnorexa LIOK
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [TpeoOpa3oBaHUe YHCTOBBIX 1 bubnmoreka [JOK




BBIPAYKEHH, COJIEPKALLUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[Tpeobpa3oBaHUe YHCTOBBIX

Bbubmunoreka LIOK

14 BRIPIRCHIH, CONCPRANX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIC KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
15 BBIPAYKEHHMI, COJIEpIKAIUX buGnnorexa LIOK
https://m.edsoo.ru/7f42¢262
KBaJpaTHbIC KOPHU
bu6mmoreka [IOK
16 CreneHb C LIEJIBIM IT0Ka3aTeIeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IEMEHTApPHBIX YaCTHI JI0 Bu6muorexa [JOK
KOCMHYECKHX 00HEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTH TTPOIIECCOB B
OKPY’KaIOIIIeM MHUPE
18 CBoiicTBa CTENEHH C LIEJIBIM bubmuoreka [{OK
MOKAa3aTeyieM https://m.edsoo.ru/7f435648
19 CBOMCTBa CTEIEHU C IEIbIM bubnuoreka [JOK
MOKAa3aTelieM https://m.edsoo.ru/7f435648
20 CBOMCTBa CTEIEHU C MEIbIM bubmuoreka [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f435648
)1 CBOMCTBa CTEIEHU C IEIbIM bubnuoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f43599a
2 CBOMCTBa CTEIIEHU C IEIbIM bubmuoreka [JOK
oKa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHslii TpéxuiieH
24 KBanpatHslii TpéxuiieH




25 Paznoxxenue kBagpaTHOro bu6nuoreka [IOK
TpEXUIICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
2 Paznoxxenue kBagpaTHOro bu6nuoreka [IOK
TpEXUIICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonrtponsHast pabora o Temam
27 "KBanpaTtHsie kopHu. CreneHu. bubmorexa [IOK
KBaapaTHbIii Tpexaen” https://m.edsoo.ru/7f42ec80
bubmmoreka [JOK
28 Adrebpanrieckas Apode https://m.edsoclfm/7f430382
JlonycTuMble 3HaUEHUS
29 MePEMEHHBIX, BXOSIINX B
anreOpandyecKre BhIpaKeHUs
JlonycTuMble 3HaUEHUS
30 MePEMEHHBIX, BXOSIINUX B
anreOpandecKre BhIpasKeHUS
31 OCHOBHOE CBOMCTBO bubmoreka [{OK
anredpandecKoi 1poou https://m.edsoo.ru/7f4308e6
. bubmmoreka [JOK
32 Coxpaterie 1podeit https://m.edsoclfm/7f430a8a
. bubmmoreka [JOK
33 Coxpamene apodeit https://m.edsofru/7f430f44
. bu6nuoreka [IOK
34 Coxpaterie 1podeit https://m.edsocE.Iru/7f43Of44
35 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [IOK
U JeNieHue anredpanueckux apobeit https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE but6mmoreka [IOK
U JeNieHue anredpandeckux apobeit https://m.edsoo.ru/7f4315¢c0
37 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE Bbubmunoreka LIOK




U JeTieHue anredpandeckux apobeit

https://m.edsoo.ru/714318c2

CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE

bu6mmoreka [IOK

38
U JeTieHue anredpandeckux apobeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanue BEIpAKECHUI,
39 cop e nlc)a uX anreo I:mqecxne bubmorera [IOK
AeprRatt P https://m.edsoo.ru/7f43259¢
apobu
[IpeoOpa3oBaHue BEIpAKECHUI,
40 cop e nlc)a uX anreo I:mqecxne bubmmorexa [IOK
AeprRatt P https://m.edsoo.ru/7f432736
npodu
IIpeoOpa3oBanye BEIpAKEHUMH,
41 cop e >II<)a ux anred znqecxne bubmorexa HOK
Feprart P https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas pabota no teme bubmmoreka [JOK
"Anrebpanueckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BAIPATHOC YPaBHerHe https://m.edsoo.ru/7f42eela
44 Henonxoe kBaapaTHOE ypaBHEHHE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 Hemonnoe kBagpaTHOE YypaBHEHHUE bubmorexa [IOK
AP yp https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEN KBapaTHOTO Bu6muotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMyta KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42£316
43 dopMyta KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa OK

https://m.edsoo.ru/7f42fef0




bubmunoreka LIOK

50 Teopema Bitera https://m.edsoo.ru/7t430076
51 Pemenne ypaBHeHUH, CBOASIIMXCA K bubmmoreka [JOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pemenue ypaBHeHUH, CBOIAIIUXCS K bu6nuoreka [IOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme qpoOHO- bu6nuoreka [IOK
palMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme npobHO- bu6nuoreka [IOK
palOHAILHBIE YPABHEHUS https://m.edsoo.ru/7f432bbe
55 Pemienne TeKCTOBBIX 3a1a4 C bubnuoreka [JOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Penienue TeKCTOBBIX 3a/1a4 C bubnuoreka [JOK
IMOMOIIBIO KBAaJPATHBIX YPAaBHEHUI https://m.edsoo.ru/7{42{8{6
57 KonrponsHast pabora o Teme bu6nuorexa LIOK
"KBanpaTHsle ypaBHEeHUs" https://m.edsoo.ru/7f43012
JIuHeliHOe ypaBHEHUE C ByMs
58 MIEPEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI PELICHUS] YPABHEHU B
LENbIX YUCIIax
JIuneitHoe ypaBHEHHE C IBYMS
59 MepEMEHHBIMH, €T0 TpaduK,
MIpUMEpPHI pElIeHNs YPaBHEHUN B
LENbIX YUCIIax
JIuneitHoe ypaBHEHHE C IBYMS
60 MepEMEHHBIMH, €T0 TpaduK,

IIPUMEPBI PELICHUS YPABHEHUM B
LEJIBIX YUCIIaxX




61

Pemenue cucreM 1ByX JIMHEWHBIX
YPaBHEHUH C ABYyMS IEPEMEHHBIMU

62

Pemrenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

64

IIpuMepsl perieHus cucrteM
HEJIMHEUHBIX YPaBHEHUHN C ABYyMS
IIEPEMEHHBIMU

65

[Tpumepsl pemieHust cucteM
HEJIMHEHNHBIX YPABHEHUU C IBYMSI
MepEeMEHHBIMU

66

['paduaeckas naTEpIpeTaIIHS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPAaBHEHUM C
JIBYMS IIEPEMEHHBIMU

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

67

I'paduueckas MHTEpIIpETAIUS
YPaBHEHHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU

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

68

Pelienne TeKCTOBBIX 3a4a4 €
IIOMOILBIO CUCTEM YPaBHEHUI

69

Pemenue TekCcTOBBIX 3a1a4 C
MOMOUIBIO CUCTEM YPaBHEHUM

70

Pemenue TekCcTOBBIX 3a1a4 €
MOMOUIBIO CUCTEM YPaBHEHUM

71

UwucoBbie HEPABEHCTBA U UX
CBOICTBa




YuciaoBbie HCPAaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 01HOI NTepeMEHHOMN
74 JIuHeliHbIE HEPABEHCTBA C OJTHOU bu6nuorexa LIOK
IIEPEMEHHON U UX pEeLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeliHbIE HEPABEHCTBA C OTHOU bu6nuorexa LIOK
IIEPEMEHHON U UX pEeLICHUE https://m.edsoo.ru/7f42¢840
76 JIuHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOM U UX pEeLICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOUM MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U X PELICHUE
N3o0pakeHune pemeHus THHEHHOTO
bubmunoreka LIOK
80 HEpPABEHCTBA M UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
N3o0pakeHue pemeHus THHEHHOTO
bu6moreka [IOK
81 HEpPABEHCTBA M UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCJIOBOU MPSIMOM
KontponbHas paboTa mo reMam
82 "HepasenctBa. Crucrembl
ypaBHEHHUH"
bubmunoreka LIOK
83 [Tonsitue pyHkIMN
by https://m.edsoo.ru/7f433¢c12
24 OO6mnacTh onpeneaeHus: © MHOXKECTBO bubnmoreka [JOK

3HAYCHUH PYHKITUN

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




85 CriocoOb1 3a1anus PyHKIUI
86 I'padux pyHkumu
%7 CaoiicTBa pyHKINHU, UX
oroOpakeHHe Ha rpaduke
28 UreHnue u mocTpoeHue rpadukoB
byHKIMI
29 [Tpumeps! rpadukoB GyHKINH,
OTPAXKAIOIIUX PeaTbHBIC TPOIECCH
OyYHKIMH, OMICHIBAIOIIUE MPIMYIO U
90 06y aTIIl{ 10 TIPOTIO I/I:Il{aﬂblile ’ bubmorexa [IOK
PATHYIO TpOToph https://m.edsoo.ru/7t434bbc
3aBUCUMOCTH, UX rpaduku
91 I'umep6ona
bubmunoreka LIOK
92 r 0
Hrepoora https://m.edsoo.ru/7f4343¢2
but6mmoreka [IOK
1—‘ = 2
93 paduk pymKiym y =X https://m.edsoo.ru/7f434572
OyHKIMU y =x2, y =X, y= VX, y =
94 |x|}']r :q)wfecxoey GH_IGHZIG ’ bubmorexa [IOK
- P . p . https://m.edsoo.ru/7f434d38
YPaBHEHU U CUCTEM YPaBHEHUI
[ToBTOpEHNE OCHOBHBIX TOHATUMN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
. bu6mmoreka [IOK
95 000011eHE 3HAHUH /
. https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepodHas
pabora
HToroBast KOHTpOJIbHAs padboTa /
96 Bcepoccuiickas npoBepoyHas Bubnmorera [IOK
P POBEp https://m.edsoo.ru/7f434eb4
pabora
97 IIoBTOpEHME OCHOBHBIX IIOHATHN U




METOJI0B KypcoB 7 U 8 KJIacCoB,
0000111eHNe 3HAHUH

[ToBTOpEHNE OCHOBHBIX IOHATUUN U

bubmunoreka LIOK

1
o8 METOJI0B KypCOB 7 fl 8 knaccos, https://m.edsoo.ru/7f43736¢
000011IeHNe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METOJIOB KypcOB 7 1 8 KJIaCCOB 1 bubmmorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX OHATUIN U
100 METOJIOB KypcOB 7 1 8 KJIaCCOB 1 bubmmorexa [IOK
OB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX OHATUIN U
101 METOJIOB KypcOB 7 1 8 KJIaCCOB 1 bubmorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX OHATUIN U
102 METOJIOB KypcOB 7 U 8 KJIaCCOB 1 bubmiorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNe 3HAHNHI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposibHbIe

Bcero
padoThl

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

PanuonansHBIC UHCIa,
I/IppaI_II/IOHaJIBHInle YHucijia, KOHCYHbIC U
OECKOHEUYHBIC ACCATUYHBIC APOOH

MHOXECTBO JIeiCTBUTEIBHBIX YHCE]L,
JIelcTBUTEIIbHBIC YHCIIa KaK
OCCKOHEUYHBIC ACCATUYHBIC APOOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MCKAY MHOKCCTBOM I[el‘/’ICTBI/ITe.HBHBIX
YHCesl 1 MHOXXECTBOM TOUEK
KOOPAUHATHOU MPSIMOi

CpaBHEHME ACHCTBUTENBHBIX YHUCEII,
apudMeTUIECKHE TEUCTBUS C
IeHCTBUTEIILHBIMU YU CIIAMU

[TpuOnmkEHHOE 3HAUEHNE BETMUNHBI,
TOYHOCTb MPUOIINKEHUS

OkpyrieHue yncen

OkpyrieHue yncen

[Ipuknaka v OlIeHKa pe3yJIbTaTOB
BEIYMCIICHUN

[Ipuknaka v OlIeHKa pe3yJIbTaTOB
BEIYMCIICHUN

10

JIuneitnoe ypaBHeHue. Pemenue

but6mmorex [JOK




YPaBHEHU U, CBOIAIIMXCS K IMHEUHBIM

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

JInnelinoe ypaBHeHue. Pemenue

11
YPaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM
KBanparnoe ypaBHenue. Permenue
12 aBIfeHHﬁ C};IZ)I[HH_II/IXCSI K bubmmorexa [OK
P ’ https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
KBanparnoe ypaBHenue. Permenue
13 aBIfeHHﬁ C};IZ)I[HH_II/IXCSI K bubnnorexa LIOK
P ’ https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
14 bukBagpaTHble ypaBHEHUS bubmmorexa LOK
P P https://m.edsoo.ru/7f43¢c3d0
15 bukBagpaTHbIe YypaBHEHUS bubnnorexa LIOK
P P https://m.edsoo.ru/7f43¢3d0
[Tpumepsl perieHust ypaBHEHUM
16 TPEThEH U YETBEPTOM CTETICHEN
Pa3JIoKEHUEM HA MHOXKHUTEIN
[Tpumepsl perieHust ypaBHEHUM
17 TPEThEl U YETBEPTOM CTETIECHEN
pa3lioKEHUEM Ha MHOXKHUTEIN
13 Pemenne npoOGHO-paIiOHATBHBIX bu6nuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOGHO-paIiOHATBHBIX bu6nuorexa LIOK
YpaBHEHUHU https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcToOBBIX 3a/1a4
anredpandeckuM MEeTOA0M
21 Pemenue TekcToOBBIX 3a/1a4
anredpandeckuM MEeTOA0M
22 Pemenue TekcToOBBIX 3a/1a4




anredpandeckuM METOA0M

KonTtponsHas pabora no Teme

23 " . -
VYpaBHEHHUs C OJHON IEPEMEHHOU
24 YpaBHEHUE C 1BYMs IEPEMEHHBIMU U bu6nuoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHEHHUE C IBYMS IEPEMEHHBIMU U bu6nuoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 CucremMa aByX JIMHEHHBIX yPaBHeHHI‘/'I
C IByMs1 IEPEMEHHBIMU U €€ pelIeHUE
27 CucreMa ByX JIMHEHHBIX yPaBHeHHI‘/'I
C IByMs1 IEPEMEHHBIMU U €€ peLIeHUE
CucremMa ByX JIMHEHHBIX YpaBHEHUN
28 C ABYMS IEPEMEHHBIMU U €€ PEIICHUE
79 Cucrema IByX JTUHEMHBIX yPaBHeHI/Iﬁ
C ABYMS IEPEMEHHBIMU U €€ PEIICHUE
Pemenne cucrem IByX ypaBHEHHIH,
30 OJIHO U3 KOTOPBIX nn};{eggoe, a apyroe bubmorexa [IOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENEHU
Pemenue cucrem AByX ypaBHEHHI,
31 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe bubmorexa OK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem AByX ypaBHEHHI,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpPOH CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHMUI,
33 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIEHU
34 I'paduueckas uaTEpHIIpETALIUSL




CUCTEMBI YPAaBHEHUM C IByMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a/1a4

35
areOpanyecKuM crocooom
36 Pemenue TekcToBBIX 3a/1a4
areOpanyecKuM crocooom
37 KonTtponsHas pabora o Teme
"CucreMbl ypaBHEHU"
38 UYucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 UYucnoBble HEPABEHCTBA U UX Bubmuotexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeliHbIe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuHeliHbIe HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEMHBIX HEPABEHCTB C
OJHOI IEPEMEHHOM U X PELICHHE
m CucreMbl TUHEMHBIX HEPABEHCTB C
OJHOI IEPEMEHHON U X PELICHHE
45 CucreMbl TUHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PEIICHUE
46 KBagpaTHbie HEpaBEeHCTBA U UX bu6nuoreka [IOK
peueHne https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEeHCTBA U UX bu6bnuorexa [IOK

pelieHue

https://m.edsoo.ru/7f43b21e




KBaI[paTHBIG HCPAaBCHCTBA U UX

bu6mmoreka [IOK

48 pelenue https://m.edsoo.ru/7f43b5a2
49 KBampaTHbie HEpaBeHCTBA U UX
pelnieHue
50 KBagpaTHbie HEpaBeHCTBA U UX
pelnieHue
I'papuueckas uaTepnperanus
51 Hle)pg)BeHCTB u CI/ICTSMI;GP:BGHCTB c bubmorexa [IOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['padpuaeckas maTEpIpeTALIHS
52 HEPABEHCTB M CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KoHnTtponbHast pabota 1mo Teme
"Hepasencrna"
54 KBaaparuunas pyskius, e€ rpaduk u bu6nuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBaaparuunas pyskius, e€ rpaduk u bu6nuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBaaparuunas pyskius, e€ rpaduk u bu6nuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboia, KOOpAMHATHI BEPUTUHBI bu6nuoreka [IOK
napaboibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapaboia, KOOpAMHATHI BEPUTUHBI bu6nuoreka [IOK
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEPUTUHBI bu6nuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOpAMHATHI BEPUTUHBI bu6nuoreka [JOK

napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

https://m.edsoo.ru/7f43a3le




[Tapaboia, KOOpAMHATHI BEPUTUHBI

bu6mmoreka [IOK

ol napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a526
6 [Tapabona, KOOpIMHATHI BEPIIUHBI
napadoibl, 0Ch CHMMETPHUH MapadoIbl
63 I'paduxn ynkmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduxn ynkmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduxn ynknmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxn ynkmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'padpuku dynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padpuku dynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbhas pabota no teme bubnmoreka [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YKCITOBOM bubmuoreka [JOK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f43e6¢6
3aaHue nociae10BaTeIbHOCTH
71 peKyppeHTHOU GopMyion u bubmorexa OK
. https://m.edsoo.ru/7f43ebda
¢dopmyI10ii n-ro wieHa
7 Apudmerndeckas 1 reoMeTpuIecKas bu6nuorexa LIOK
[Iporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas 1 reoMeTpuIecKas bu6nuorexa [IOK
[porpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyJibl N-rO YieHa bubmuoreka [IOK




apuQMEeTHIECKON 1 TEOMETPHUECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43{f58a

75

DopMyIIbl N-TO YiIEHA
apuQMEeTHUECKON 1 TEOMETPHUECKOMN
IIPOrpPeECCHUl, CYMMBI IEPBBIX N
YJICHOB

bubmunoreka LIOK
https://m.edsoo.ru/7f43ef2¢c

76

®opmyJibl N-TO WieHa
apuMeTUIECKON U TEOMETPUUECKON
IIPOrPeccuii, CyMMBbI IEPBBIX N
YJIEHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

®opmyJibl N-TO WieHa
apuMEeTHUECKON 1 TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72¢

78

DopMyIIbl N-TO YICHA
apuQMEeTHUECKON 1 TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubmunoreka LIOK
https://m.edsoo.ru/7f43£8a0

79

N300pakeHne 4IeHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOTPeCCHil TOUKaMH Ha
KOOPAMHATHOW IJIOCKOCTH

80

N300pakeHne 4IeHOB
apuMeTUIECKON U TEOMETPUUECKON
IIPOrpeCCUi TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEeWHBIN U SKCIOHESHIIUAIbHBIN
poct




82

CroxHbIE TPOLIEHTHI

bubmunoreka LIOK
https://m.edsoo.ru/7f43fe0e

83

C10KHbBIE POLIEHTHI

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTtponbHas pabora o Teme
"YycnoBble MOCIEA0BATEIHLHOCTH"

bubmunoreka LIOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEeHue, 0600IIeHNE U
CHCTEMAaTH3alus 3HaHUH. 3aIuCh,
CpaBHEHUE, JCHUCTBUS C
JIEUCTBUTEIILHBIMHU YUCIIAMHU,
YHUCIIOBas IpsiMast

86

[ToBTOpEeHmE, 0600IICHNE 1
cuctemaTusanus 3HaHui. [IpoueHTsl,
OTHOIIICHHUSI, TPOTIOPITUN

87

[ToBTOpEeHmE, 0600IICHNE 1
cucTeMaTu3anys 3HaHuH.
Oxpyrienne, npuOIKeHUE, OlEHKa

88

[ToBTOpEeHue, 0600MIIeHNE U
cucTeMaru3anus 3Hanuii. Pemenue
TEKCTOBBIX 337124 apHUPMETHIESCKUM
CII0COOOM

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

89

[ToBTOpEeHue, 0600IIEeHNE U
cucTeMatusanys 3HaHui. Pemenune
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
CIocooom

bubmunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHmE, 0600IICHNE 1
cucTeMatusanys 3HaHui. Pemenune
TEKCTOBBIX 337a4 apU(PMETUYECKIM
CII0COOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpeHue, 0600IIEeHNE U
cHucTeMaTU3alrs 3HaHU.

bubmunoreka LIOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHH, JOMMYCTUMbIC 3HAYCHHUSI
[ToBTOpeHue, 0600IIEeHNE U

9 CHCTEMAaTH3alMsI 3HAHUH. bubmunoreka LIOK
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f444364
BBIPQXECHHI, JOMYCTUMbIE 3HAUCHHUSI
[ToBTOpEeHmE, 0600IICHNE 1

93 CHCTEMAaTH3aLMsI 3HAHUH. bubmuoteka [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f44462
BBIPXCHHM, TOMYCTUMbIC 3HAYCHHUS
[ToBTOpeHue, 0600IIEeHNE U

94 CHUCTEMAaTH3alLMs 3HAHUH. bubnuoteka [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHH, TOMYCTUMbIC 3HAYCHHUS
[ToBTOpeHue, 0600IIeHNE U

95 cucreMaTtu3alus 3HaHu. OyHKIUH: bubnmoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444c56
byHKIMA
[ToBTOpEeHmE, 0600IICHUE 1

96 cuctemMaTu3anus 3HaHui. OyHKIH: bubmuotexa [JOK
MIOCTPOEHNE, CBOMCTBA N3yUYEHHBIX https://m.edsoo.ru/7f444144
byHKIUH
[ToBTOpEeHmE, 0600IICHNE U

97 cucremaTusauus 3HaHui. OyHKIUK: bu6nuoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH

98 [ToBTOpeHue, 0600IIEeHNE U bubmmoreka [JOK




cucremaTusauus 3HaHuil. OyHKIUK:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHue, 0600IICHNE U
cHucTeMaTU3alrs 3HaHU.
['padpuaeckoe pernieHue ypaBHEHUH 1
UX CHCTEM

bubmunoreka LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHmE, 0600IICHNE 1
CHUCTEMAaTU3als 3HaHUH.
['padpuaeckoe pernieHue ypaBHEHUN 1
X CHUCTEM

101

HroroBast kKoHTpoOIBHAs paboTa

102

O00011eHNE U CUCTEMATU3ALMS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeILHON MPOrPAMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

1

Yucria ¥ BEIYUCICHUSA

1.1

BBIHOJ'IH?ITB, coycrasd YCTHBIC u IINCbMCHHBIC HpI/IéMBI,

apupMeTHIECKUe eHCTBUS C pallMOHAILHBIMU YUCIIaMHU

1.2

Haxogute ~ 3Ha4YeHWsT  YMCIOBBIX  BBIPAXKCHWM,  NPUMEHATH
pa3HooOpa3Hble CIIOCOObI U MPUEMBI BBIYUCICHHS 3HAYCHUN JPOOHBIX

BBIPOKECHHH, COJEPKANTNX OOBIKHOBEHHBIC U JACCATUIHBIC TPOOH

1.3

[lepexoguts OT omHOM QoOpMBI 3amUcH 4YHCEd K JApPYrou
(mpeoOpa3oBBIBaTh  JECCATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOB)

1.4

CpaBHUBATH U YIIOPAIOUMBATH PAllMOHAIbHbBIE YHCITA

1.5

OxpyrisaTh unucna

1.6

BBINOMHATE NPUKUAKY M OLEHKY pPE3yjbTaTa BBIYMCICHUH, OLEHKY
3HAQYEHWM 4YHUCIIOBBIX BBIPDAKCHUM. DBBINONHATE  IEHCTBUSA €O

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKa3aTCIIsIMU

1.7

HpI/IMeHHTB IMPpU3HAKHU ACJTIUMOCTH, Pa3IOKCHHUEC Ha MHOXHUTCIN

HAaTypaJIbHBIX YHCEI

1.8

Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIE  3aJa4yd, CBA3aHHBIE C
OTHOLLIEHUEM BEJIINYMH, IIPONOPLUUOHAIBHOCTBIO BEIINYMH,
IIPOLEHTAMHU, HWHTEPIPETUPOBATh pE3yJlbTAaThl pPEIICHUs 3aJad ¢
Y4E€TOM OTpaHUYCHUH, CBS3aHHBIX CO CBOMCTBAMU PACCMATPUBACMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

Hcnonb3oBaTh  anreOpanyeckyrd TEPMUHOJOTMIO ¥ CHUMBOJIHKY,

MPUMEHSTH €€ B MPOIIeCcCe OCBOSHHS YIeOHOTO MaTepuasia




2.2

Haxoguth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPU  3a/laHHBIX

SHAYCHHUAX MCPCMCHHBIX

23

BreimonaaTs HpGO6p&30BaHI/IH [CJIOTr0 BBIPAXKCHUA B MHOI'OYJICH

MIPUBEICHUEM MOJIOOHBIX CIaraeMbIX, pAaCKPhITHEM CKOOOK

24

BrInonaHATs YMHOXKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJIEH, TPUMEHATh (OpMyJbl KBaJpaTa CyMMbl W KBajpaTa

pasHoOCTH

2.5

OcCyecTBIATh pa3ioKeHNe MHOTOYJICHOB HA MHOXKHUTEIHN C TIOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIEer0 MHOXHTEJS, TPYIITUPOBKU CIaracMbIX,

pUMeHEeHUs! (POPMYI COKPAIIEHHOTO YMHOXKEHUS

2.6

[TpumensTh mpeodpazoBaHUSI MHOTOUJICHOB JJISl PEIEHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTukKu, CMCKHBIX ITPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJIbHBIMHU IOKa3aTeJsIMU

111 IpeoOpa30BaHUs BBIPAKECHUN

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemiate nuHEHBIE ypaBHEHUS C OJHOW NIEPEMEHHOW, TPUMEHSS
paBujia NC€pexoaa OT UCXOAHOTO YPaBHCHUA K PABHOCUJIBHOMY CMY.

[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS

3.2

[IpumensTh rpaduueckue METOAbl TPU  PELICHHHM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

[TonGupath mpUMepsl Hap YKCeN, SBISIONINXCS PEelIeHHEeM JTMHEHHOTO

YPaBHEHUs C JByMs [IEPEMEHHBIMU

3.4

CtpouTh B KOOPJAMHATHON IJTIOCKOCTH TpaduK JTMHEHHOTO YpaBHEHUS C
IBYMSl TIEPEMEHHBIMH; MOJIb3YSCh TpapUKOM, MPHUBOIUTH MPUMEPHI

pellIeHns ypaBHEHUs

3.5

Pemrate cucremsl 1BYX JIUHEHHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMU,

B TOM 4YHCJIC TpapuIecKu

3.6

CocrtaBisiTh M pemaTh JUHEHHOE YpPAaBHEHHE WJIU CUCTEMY JIMHEHWHBIX
YPaBHEHUH 110 YCIOBUIO 3a1a4M, UHTEPIPETUPOBATL B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJYUYeHHBIN pe3yabTaT

Koopaunats! u rpadpuku. OyHKIHH

4.1

N3o0pakaTh Ha KOOPAWHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM KOOpJAWHATaM, Jy4H, OTPC3KH, HHTCPBAJIbI, 3allMCHIBATDH

YHCIIOBBIE TPOMEKYTKH Ha aNredpandeckoM si3bIKe




4.2

OrMeyaTp B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH TIIO0 3aJaHHbIM

KOOpJAMHATaM

4.3

Crpoutsb rpaduku JuHEHHBIX QyHKIMNA. CTpoUTh Tpapuk QYHKIUH Y

= [x]

44

OnwuceiBaTh C MOMOINBIO (YHKIMN HM3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHUE, LEHY, KOJHWYECTBO,

CTOMMOCTb, TPOU3BOIUTENIEHOCTD, BpeMsl, 00BEM pabOoThI

4.5

Haxoauts 3HaueHre GyHKIUHU M0 3HAYCHHIO €€ apryMeHTa

4.6

[Tonumarpy rpaduueckuii crmoco® TMpEACTaBICHUS W aHAIHM3a
uHbOpMalMY, W3BJIEKATh M WHTEPIPETUPOBATh HWHPOPMALUIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucna 1 BEIUMCIIEHUS

1.1

Hcmonns30BaTh Ha4dyaJIbHBIC MNpCaACTaBJICHUA 0 MHOX>XKCECTBC
HeﬁCTBHTeHLHLIX YUCCIl OJi1 CpaBHCHHA, OKPYIJICHHUA U BBI‘IPICJIGHPIﬁ,
H306pa)I(aTB I[GI‘/JICTBI/ITGJIBHHG qyucjla TOYKaMH Ha KOOpI[HH&THOfI

pAMOi1

1.2

[IpuMeHATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxOJUTh KBAJpaTHbIE KOPHHU, MCIOJIB3YyS MpPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BHIOJIHATH PE0Opa30BaHUs BBIPAKEHUH, COepKAILIIX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcnonp30BaTh 3amucd  OONBIIMX M MallbIX YHCEII C IIOMOIIBIO

NECATUYHBIX Apo0eit u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHSTHE CTENEHU C LETbIM II0KA3aTeNIeM, BBIOIHSITh
npeoOpa3oBaHUs BBIPAXKEHHUH, COAEpKALUIUX CTEMNeHH C IIeJIbIM

IIOKa3aTcjiIceM

2.2

BbInonmHATE  TOXIECTBEHHBIE  MPEOOpa3oBaHMsI  pallMOHAIBHBIX

BBIPQKEHHII HA OCHOBE MpPaBUJ JACHCTBUM HAJ MHOTOWICHAMU U




anredpanvdecKuMu JIpo0sIMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEIN

24

[TpumensaTh MpeoOpa3zoBaHUsl BBIPAKEHHUM Ui PEIICHUS Pa3IMYHBIX

3aaa4 U3 MaTeMaTuKH, CMEXHBIX ITPEAMETOB, U3 peaJ'II)HOI\/’I IMPAKTHUKN

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nuHeENHBIE, KBaJApaTHbIE YpaBHEHHS U pallMOHAJIbHbIE
YpaBHEHUs, CBOISAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JByMs

NEPpCMCHHBIMU

3.2

[IpoBoauTh MNpOCTEUINIME HWCCIECIOBAHUS YPABHEHHH H CHCTEM
ypaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuECcCKuX
Mpe/cTaBiIeHu (yCTaHaBIMBAaTh, UMEET JIU ypaBHEHUE WJIM CHCTEMa

YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoauts OT cioBecHOM (opMyIUpOBKH 3amaun K e
anreOpandeckoi MOJIENHM C MOMOIIBIO COCTABJICHHUS YpaBHEHHS HIIU
CUCTEMBbl ypaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBHUH C

KOHTEKCTOM 3aJja44 I1I0JyYEHHBIN pe3yJIbTaT

3.4

HpI/IMeHHTB CBOMCTBA YHCIIOBBIX HCPABCHCTB IJId CpaBHCHUA, OLICHKH,
pelaTth JUHEIHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  TpaUUYECKyr0  WJUTFOCTPAIlMI0O  MHOXECTBA  PEIICHUN

HCPaBCHCTBA, CUCTEMbI HCPAaBCHCTB

OyHKIMU

4.1

IlonuMare ¥ HCIOJIB30BATH q)yHKI_[I/IOHa.HBHBIG IIOHATUA U A3BIK
(TepMHHBI, CHMBOJWYECKHE OOO3HAUYEHHUS), ONPENESATh 3HAYCHUE
(GYHKIMU 1O 3HAYCHMIO apTyMEHTa, OMpPEIeNsATh CBOWCTBA (YHKLIUHU

o e€ rpaduky

4.2

Ctpouts rpaduku 3eMeHTapHbIX (YHKIUN BUIA:
y=k/x

kix
, Y =X%, y = X%, y = |X|, onuChIBaTh CBOMCTBA YMCIOBOW (YyHKIHH TO €€

rpaduxy




9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

CpaBHuBaTh M yHOPSAJOYMBATH PALMOHAIBHBIE U HpPpalMOHATbHbBIE

qucjia

1.2

Brimonuate apudmernueckue ASHCTBHS C pallMOHAIBHBIMUA YHCIAMH,
couerass yCTHbIE U IUMCBMEHHBIC IIPUEMBI, BBIIOJIHATh BBIYUCICHUS C

HppaliuOHAJIIBHBIMHA YK CIIaMHU

1.3

HaxonuTh 3HaueHusi cteneHeld ¢ LENbIMU IOKa3aTelsIMU M KOPHEH,

BBIYHUCIIATH 3HAYCHU S YUCIIOBBIX BBIpa}KeHI/II\/'I

1.4

OprrJI}ITB HGﬁCTBHTGHBHBIG YnCiia, BBIMIOJHATH NPUKHUAKY PC3yJibTaTa

BBIYMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAKECHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemate  nMHEHHBIE W KBAaJApaTHBIE  YPaBHEHHUs, ypaBHEHUS,

CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-pAllMOHANIbHBIE YPABHEHHUSI

2.2

Pemate cuctemsl AByX JIUHEHHBIX YPAaBHEHUMN C ABYMSI IEPEMEHHBIMU
Y CHUCTEMBI IByX YpaBHEHHI, B KOTOPHIX OJIHO ypaBHEHUE HE SBISETCS

JIMHENHBIM

23

Pemate TekcTOBBIE 337a4YM aNreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUSI YpPAaBHEHUS WIIM CHCTEMBl JBYX YPaBHCHUH C JIBYMs

NEPEMEHHBIMU

24

[IpoBoauTh MNpOCTEUINIME WCCICIOBAHUS YPABHEHHH H CHCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TpapHUuecCKuX
IIpeICTaBICHUN (HallpuMep, yCTaHABIUBAaTh, UMEET JI YPABHEHHUE MU

CUCTEMa ypaBHEHUMU pelleHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemarp  nuHelHble  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
n300pakaTh pelIeHre HEPABEHCTB Ha YHMCIIOBOM MPSMOM, 3aluChIBaTh

peICHUC C TIOMOIIBIO CUMBOJIOB

2.6

Pemarr cucTtemMbl JTHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIFOHAOMME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)KaTB PCIICHHUC




CUCTEMBbl HEpaBEHCTB Ha YHUCIIOBOM MPSMOM, 3alMChIBaTh PEIICHUE C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPHU PELICHUH Pa3IMUYHBIX 3a]a4

OyHKIMU

3.1

PacrioznaBate  (QyHKIIMM ~ W3yYeHHBIX  BUAOB.  [loka3bIBaTh
CXEMaTUYECKH PACIIOJIOKECHHUE HAa KOOPAMHATHOMN TUIOCKOCTH TpaduKOB
dbyukumii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4YCHHUH KO3 (HUIIMEHTOB, OMTUCHIBATh CBOMCTBA (DYHKITHI

3.2

[Toka3piBaTh CXEMaTHYECKH pACMOJIOKEHHE Ha KOOPAWMHATHOM
IUIOCKOCTU TpaduKkoB (GyHKUMH Buaa y = VX, y = |X| U ONUCHIBAThH

cBolcTBa (PyHKUUI

33

Ctpoutb ¥ H300paxkaTh CXEMaTHYECKH TIpaduKd KBaJIpPaTUUHBIX
(yHKIMA, OMMCHIBATH CBOWCTBA KBAJAPATUYHBIX (GYHKIHMA IO HUX

rpadukam

3.4

Pacnio3naBate KkBaJapaTuuHylo (yHKIHIO 1O ¢GopMmyse, MPUBOIAUTH
IpUMEpPbl KBAJAPAaTUYHBIX (DYHKIUI M3 peasbHOW XKHU3HH, (DU3MKH,

reoMeTpun

ApudmeTrnueckas U reoMeTpUYECcKas IpOrpeccuu

4.1

Pacrnio3HaBaTh apupMeTHIECKYIO0 i TEOMETPUIECKYIO MPOTPECCHH TIPH

pa3HBIX crioco0ax 3agaHus

4.2

BBINONHATE BBIUMCIEHUS C HCMOJNb30BaHUEM (GOPMYN n-TO YJIEHA
apu(METHYECKOW M T€OMETPUYECKOI MPOrpeccuid, CyMMBbl MEPBBIX N

YJICHOB

4.3

N3o0paxkaTh 4iieHbI MOCAEA0BATEIbBHOCTA TOYKAMU Ha KOOPIWHATHOMN

IIJIOCKOCTH

4.4

Pemate 3amaum, CBSI3aHHBIE ¢ YHUCIOBBIMH IOCIEN0BATEIBHOCTSMH, B
TOM 4HCIIe 3aJauyd W3 peabHOW KHU3HU (C HCIOJIb30BAHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA
1 Yucna u BEIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JECCSATHYHBIC, MEPEXO0Jl OT OJHOW (HOPMBI 3aMUCH
1.1 npobeit x apyroi. IloHsTHE palMOHANIBHOTO YHCIA, 3alKCh, CPaBHEHHE,
YHOPSAOYMBAHUE PAIMOHATIBHBIX YHCE
- ApudmeTndeckne ASUCTBHSI C pallMOHATBLHBIMU YKcIaMu. Pernenne 3amaq u3
' peabHOM MPAaKTUKHU Ha YacTH, Ha IpoOu
13 Crenenb C HaTypalbHBIM IIOKa3aTelieM: OIlpeleleHne, MpeodpazoBaHue
' BBIPQXXCHHI Ha OCHOBE OMPEIeNICHUs, 3aTUCh OOJBIITUX YUCEI
14 [TpoueHThl, 3amuch TPOLEHTOB B BHJE ApoOU U ApoOU B BUJIE MPOIEHTOB.
' Tpu OCHOBHBIE 33J]Ja4M Ha MPOLEHTHI, PEIICHUE 3a7a4 U3 PeaIbHON TPAKTUKHU
s [IpumeHeHHe TPU3HAKOB  JEJIUMOCTH, PAa3lOXKEHHE Ha  MHOXHUTEIU
' HATYPaJIbHBIX YUCEIl
L6 PeanpHble  3aBHCHMMOCTH, B TOM  4YHCIe TpsMas W  oOparHas
' POMOPLUOHATIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
1 [lepemeHnHbIE, YMCIOBOE 3HAYEHUE BBIPAXKECHUS C MepeMeHHOM. [lomycTumble
' 3HAUEHUS IEPEMEHHBIX
25 [IpencraBneHre 3aBUCHUMOCTH MEXIYy BEIUYMHAMH B BHIE (DOPMYIIBL
' Brruncnenus no gopmynam
53 [IpeoOpazoBanne  OyKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  paBHbBIC
' BBIPAXCHHS
2.4 CBoMCTBa CTENEHH C HATYPAJIbHBIM MTOKa3aTeIeM
5 Onunounensl 1 MHOrouseHbl. Ctenenb MHOrowieHa. CinokeHue, BbIUUTAHKE,
' YMHOKE€HUE MHOTOYJIEHOB
26 ®opMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJAPaT CYMMbI M KBaJpaT pa3HOCTH.
' ®opmyiia pa3HOCTH KBaapaToB. Pa3iokeHne MHOTOWIEHOB HA MHOXKHUTEIU
3 YpaBHeHuUs




YpaBHeHHe, KOpeHb YypaBHEHUS, IpaBUiia NpeoOpa3oBaHUsl ypaBHEHUS,

> PaBHOCHJIBHOCTb YPaBHEHHM
12 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEUICHNE JTUHEUHBIX YPaBHECHUI
13 CocraBieHne ypaBHEHUN 110 YCJIOBHIO 3a/1aud. PelleHne TEKCTOBBIX 3a/1ay C
' MOMOUIBIO YPABHEHUI
34 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHUU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHnsi TEKCTOBBIX
3a71a4 C MOMOILBIO CUCTEM YPABHEHHI
4 Koopaunats! u rpadpuku. @yHKIIUN
4.1 KoopaunaTa Touku Ha npsmMoi
42 Hucnossle TPOMEKYTKH. PaccTossHMEe MeXy AByMs TOYKaMU KOOPIMHATHOMN
' PAMOM
43 [IpsimoyromnpHas cucrema koopauHaT, ocu Ox u Oy. Abcuucca U OpAHHATA
' TOYKHM Ha KOOPJAUHATHOM ITUIOCKOCTH
44 [Ipumeps! rpadukoB, 3aaHHbBIX (opmyiaamu. UreHue rpaduKoB pearbHBIX
' 3aBHCHUMOCTEN
4.5 [Tonsitue pynkuuu. I'paduk Gynkuu. CBolicTBa PyHKITUN
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux pyHkuun y = [X|
47 I'paduueckoe perieHne JIUHEWHBIX YpPaBHEHHH M CHCTEM JIHMHEHHBIX
' YPaBHEHHM
8 KIIACC
Kon IIpoBepsieMblil 3JIeMEHT COAePKAHUA
1 Hucna 1 BBIYUCICHUS
. KBagpatublii kopeHb u3 uuncna. lloHsTHe 00 WpparMOHAIBHOM YHCIIE.
' JlecaTUUHBIE TPUOIINAKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpHEH W HUX MpPUMEHEHHE K
1.2 peoOpa30BaHMIO YUCIOBBIX BBIPAKEHUW W BBIYHCICHUIM. J|eiCTBUTEIIbHBIC
qucia
1.3 Crenens ¢ 1enbpIM IoKaszareneM U e€ cBoiictsa. CTaHgapTHas 3alluch Yucia




2 AnreOpandeckue BoIpaKEHUS
2.1 KBanpaTHblii TpEXWIEH, pa3I0KeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoit [poou
2.3 CrnoxeHue, BRIYMTAaHUE, YMHOKECHHE, JIETICHUE allreOpandecKux apooei
2.4 PanrionansHbIE BRIpaXXEHUS U UX TIPEOOpa30BaHUE
3 VYpaBHEHMS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOTO YypaBHEHUS.
. Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOISAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreitmme npoOHO-pallMOHATIBLHBIC YPaBHEHUS
I'padmyeckas uHTEpHIpeTayisi ypaBHEHUN C ABYMS MEPEMEHHBIMUA U CHUCTEM
34 JIMHEWHBIX YpaBHEHUH C JABYMs NepeMeHHbIMU. [IpuMephl pemeHus cucrem
HEJTMHEHUHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 3a7jau anredpandeckuM crocoOom
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOI NTepeMEHHOMN
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHON MEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 OyHKIUU
n [Tonstne ¢ynkuuu. OOmacTh ompenesleHus W MHOXKECTBO 3HAYCHUU
. ¢dbyskiuu. CriocoObl 3a1aHus PYHKIIHIA
4.2 I'paduk Pynkuuu. YreHne cBOHCTB GyHKIUU 1O e€ rpaduky
43 [Tpumeps! rpadukoB QyHKIHIA, OTpaKAIOIINUX pealbHbIE POIECCH
44 OyHKIMK, ONUCHIBAIOIIME TPSIMYI0O U OOpaTHYH MPOMOPIHOHAIBHEIE
' 3aBUCUMOCTH, UX TpapuKu
4.5 OyHKIMU y =x7, y = X7
4.6 Oyukiun y = Yx, y = |x|
4.7 I'padpuaeckoe perneHne ypaBHEHHI U CUCTEM YPaBHCHHA

9 KVIACC




Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Yucia ¥ BEIYUCICHUSA

1.1

PaI_[I/IOHaJ'IBHBIe ynciia, HppalUOHAJIBHBIC YHCJIa, KOHCYHBLIC U OECKOHEUHEIE

JECSITUYHBIE ApOOU

MHoXecTBO HGﬁCTBHTGHBHHX YHCECII, HGﬁCTBHTGHBHHG Ypciia Kak 0€CKOHEUYHBIE

JACCATHUYHBIC I[pOGI/I. Bzaumno OIHO3HAYHOC COOTBCTCTBHUC MCKIY MHOXKCCTBOM

1.2 JEWCTBUTEIBbHBIX YUCET U KOOPJAUHATHOUN NpsiMoi. CpaBHEHUE JEHCTBUTEIbHBIX
qucen
1.3 Apudmerndeckue TeUCTBUS C ICUCTBUTEIBLHBIMHU YUCIAMU
W3mepenus, npuOmmkeHus, oneHku. Pasmepbl 00BEKTOB OKpYKarolero Mupa,
14 JUTUTEIHHOCTh TPOIIECCOB B OKpyxkaromeMm wmupe. [IpubmmxéHHOe 3HaYeHUE
' BEJIMYMHBI, TOYHOCTh npubamxenus. Oxpyrienue yucen. [Ipukuaka u oneHka
pe3yIbTaTOB BbIUUCIECHUN
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 VYpaBHEHUS C OJTHOW NTEPEMEHHOMN
2.2 JIuneliHOoe ypaBHeHME. Pelienre ypaBHEHUM, CBOIAIIUXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM
4 bukBanpatHoe ypaBHeHue. Ilpumepsl pemieHus ypaBHEHHH TpeTbe U
' YeTBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKHUTEIHN
2.5 Pemenue npoOHO-paninoHaIbHBIX YpaBHEHUH
2.6 Cucremsl ypaBHEHUN
2.7 YpaBHeHHE ¢ IByMS IEPEMEHHBIMU H €r0 Tpauk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU
29 Pemrenne cucreM IByX ypaBHEHMM, OJHO W3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOM CTETIEHU
2.10 I'padmueckas mHTEpIIpETALIMs CUCTEMBl YPaBHEHUH C IBYMS TIEpEMEHHBIMU
2.11 Pemennie TeKCTOBBIX 33714 anreOpandecKuM criocooom
2.12 UucnoBble HEPABEHCTBA M MX CBOMCTBA
2.13 Pemienue muHEeHBIX HEPABEHCTB C OJHOM MTEPEMEHHOMN
2.14 PereHne cucreM TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanparHblie HepaBeHCTBa
516 I'padmyeckas uHTepHpeTanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU




OyHKIMU

Ksagparnunas ¢yuknus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI

>l BEPILIMHBI TapadoIbl, 0OCh CHMMETPUU MapadoIbl

3.2 I'paduku pynxmuit y=kx, y=kx+b u ux cBOMCTBa

33 I'paduku Gynkuuit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduxu QyHKIUMi , 1 UX CBOMCTBA
4 YucaoBbIe IOCIEN0BATEILHOCTHU

al Omnpenenenre M CrocoObl 3aJJaHUS YUCIOBBIX TOCIEIOBATEILHOCTEH. 3aqaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOUN (opMyIoii U (hopmMyIIol n-ro dieHa

42 Apudmernueckass nporpeccus. Dopmynbl n-ro  wieHa apupMETHUECKOM
' MIPOTPECCUU, CYMMBbI MIEPBBIX 71 YWICHOB

n I'eomerpuueckass mnporpeccus. DopMyibl #n-TO WIEHA TI€OMETPUYECKON
' MIPOTPECCUU, CYMMBbI MIEPBBIX 71 YWICHOB

14 N3o0pakeHne WICHOB apu(PMETHYECKOM W TEOMETPUUYECKON MpOrpeccuit
. TOYKaMHU Ha KOOPJAWHATHOM MJIOCKOCTHU. JIMHEWHBIN U 3KCIIOHEHIIMAJIbHBIA POCT

4.5 CnoskHbIE TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHUS K NPeAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHON NMPOIrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IOHATHSAMU: MHOXKECTBO, IIOJAMHOKECTBO,
olepanuy HaJ MHOXKECTBAMH; YMCHHME OIIEPUPOBATh IOHATHAMMU:
rpad, cBA3HBINH rpad, AepeBo, HMKI, MPUMEHITh UX MPHU PELICHUU
3aJja4; yMEHHE UCIOJIb30BaTh rpauueckoe MpeacTaBIeHHEe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SBJICHUM, IIPU PELICHUU 3a/1a4

U3 IpYruX y4eOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMMU: OIPEACICHUE, aKCHOMa, TEOpEMa,
JOKa3aTelIbCTBO; yYMEHUE pAClO3HaBaTb WCTUHHBIE W JIOKHBIE
BBICKA3bIBAaHUSA, I[PUBOJUTH IIPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHHA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHHe onepupoBaTh MOHATHSAMHU: HAaTypaJlbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJIO, JIETUMOCTh HATypaJbHBIX 4YHUCEN, MPU3HAKU
NEIMMOCTH, 1IEJI0€ YHCIIO, MOAYJh 4YHca, OOBIKHOBEHHAs Ipo0b U
JecsiThuHasl IpoOb, CTAHJAPTHBIN BUJ YKCIa, PAlMOHAIBLHOE YHUCIIO,
UppalMOHANILHOE YHUCIO, apu(METHUYECKUil KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JIEUCTBUS C  YWCIaMH, CpaBHUBAaTh U
YIOPSIOYMBAaTh YHWCIA, MPEACTABIATh YHCIA HAa KOOPIAWHATHOU
NpsIMOM, OKPYIUIATh YHUCIA;, YMEHUE JeNaTh MNPUKUAKY U OIEHKY

pe3ysbTara BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTEIEHb C LENbIM IOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBII KOpEHb, MHOTOYJIEH, ajredpanyeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOW CTENEeHU
Oosibllle E€IMHUIBI; YMEHHME BBIIOJIHATH pPACUYETHl IO (QopMyliam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKCHUH U
BBIPAXCHUI C KOPHSIMHM, PA3JIOKECHHE MHOIOYICHA HA MHOXKUTEIH, B
TOM 4YHCJIE€ C UCIONb30BaHUEM (OpPMYT pPA3HOCTH KBaApaTOB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMHU: YUCIOBOE PAaBEHCTBO, YpaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pelllaTh JUHEHHBIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pALIMOHAIBHBIE YPABHEHUS C OAHOH INEpPEeMEHHOW, CHCTEMBI
JBYX JUHEUHBIX YPaBHCHUH, JIMHEUHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3aa4 U3 IPYTUX IIPEeIMETOB
U TIPaKTUYECKUX 3a7a4d; YMEHHE HCIOJIb30BATh KOOPAHHATHYIO
OpSMyI0 UM KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUsl pELIeHUN

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUIMH: GyHKIHS, Tpaduk QyHKIIUH, HYITH
byHKIUY, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAMMCHBIICEC 3HAYCHUS
byHKIUY; YMCHHE OIIepUPOBATH TTOHSITHSIMH: npsmas
MPONOPIMOHAILHOCTD, JTHHEHHasT (PyHKIUS, KBaaApaTUIHAs (yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTh, Mapaboia, rumepoosia; yMeHue
CTpOUTh rpaduku GyHKIMHA, UCTIOIB30BaTh TPa(UKHU TSl OTIPEICTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JJISl PEUICHUS 3a/1a4 U3 JAPYTHX
Y4eOHBIX TIPEAMETOB M pEAITbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMyJIaMy 3aBHCUMOCTH MEXKy BETUYUHAMU

Ymenue OIIepupOBAThH MOHSTUSIMU: MOCJIEI0BATEIbHOCTb,
apupMeTHyeckass M TCOMETpUYEcKas  IPOTPECcCCHH;  yMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
OO0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIE 33734 U3 JAPYTHX

y4eOHBIX PEIMETOB U PEATbHOM KUZHU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCIE HA MPOLEHTHI,
JIOJIM W 4YacTH, JBHWXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb
MOKYTIOK U yCITyT, HAJIOTH, 3a7jaui U3 00JacTH yIpaBiIeHUS JINYHBIMU U
CeMEeHBIMU  (UHAHCAMH), YMEHHE  COCTABJATH  BBIPAKEHUS,
YpaBHEHMs, HEPaBEHCTBAa M CHUCTEMBl 10 YCIOBHUIO 3ajayu,
HCCIIeIOBaTh MOJYYEHHOE PEIICHUE U OICHHMBAThH IMPABIONOA0OHOCTD

MOJIy4E€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKA, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yrojl, MHOIOyroJbHHUK, TPEYTrOJbHUK, PaBHOOEAPEHHBIIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPAMOYTOJIbHBIM TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTAa TPEYroJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMM, pom0O, TpSIMOYTOJIBHUK, KBajapaT, Tpamemus;
OKPY>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemiaTh 3aJauyd, B TOM 4YHCJE M3 MOBCEIHEBHOMN
KU3HHU, Ha HAXOXICHUE T€OMETPUYECKUX BEIMYMH C MPUMEHEHUEM

M3YUYEHHBIX CBOUCTB UTYp U (HaKTOB

10

YMeHue omepupoBaTh IMOHATHSMH: PABEHCTBO (UTYp, PAaBEHCTBO
TPEYTOJIbHUKOB; TapajuIeIbHOCTh U TEPIEHIUKYISIPHOCTh TMPSMBIX,
yroa MeXIy TPSAMBIMH, TIE€PIEHANKYISAp, HAKIOHHAS, IPOCKINS,
nojxobue ¢puryp, moo0HbIe TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIBHO
TOYKH W TPSIMOW; YMEHHE DPAacIO3HaBaTh PABEHCTBO, CHMMETPHIO U
nonobue ¢Guryp, napauieIbHOCTh M MEPHEHIUKYISAPHOCTD MPSMBIX B

OKpY’KalolieM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMU: JUIMHA, PACCTOSTHUE, YIoJ
(BeMMuMHA yrila, CHHYC U KOCHUHYC yrja TPeyrojbHUKa), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKpPY’KaIOILIEM
MHUpE; YyMEHHE TMpPUMEHATH (GOpPMYINIbI TEpUMEeTpa M IUIOIIAIN
MHOTOYTOJIbHUKOB, JJIUHBI OKPYXXHOCTH M IUIOIIAAH Kpyra, o0bema
MPSAMOYTOJIBHOTO TapaUIeNICNIUIea; YMEHHE NPHUMEHSATh MPU3HAKU
paBEHCTBA TPEYIOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJbHUKA,
teopemy Ilucdaropa, TpuUroHomMeTpuyeckue COOTHOLICHUS  AJis

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUTOLANEH

12

YMmenue wu3zo0paxkaTh IUIOCKME (UTYpsl M HMX KOMOWHAIMH,
IPOCTPAaHCTBEHHBIE (UTYpBI OT PYKH, C TIOMOINBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh  MOHATHSAMHU:  MPSMOYToJibHasi — CUCTEMa
KOOpJIWHAT, KOOPJAWHATBl TOYKH, BEKTOp, CyMMa BEKTOpOB,
MPOU3BEJICHUE BEKTOPA HA YUCIIO, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPbl W KOOPAMWHATHI AJI MPEICTaBIICHUS
JaHHBIX W PEIIeHUs 3a]a4, B TOM YHCIE€ M3 JPYTHX Y4eOHBIX

MPEIMETOB U pEATbHOMN )XKU3HU

14

YMeHue omepupoBaTh MOHSATHSAMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, —TaOJNMIBI, CpeaHee  apupMETHYeCKoe, MeauaHa,
HaumOoJbIlIee W HAMMEHbIEE 3HAYCHUS, pa3MaxX YHCIOBOrO Habopa;

yMEHHE  U3BJI€KaTh, HMHTEPIOPETUPOBATb UM  IMPEoOpPa3OBHIBATH




uHpOpMalLMIO, MPEJICTABICHHYI0 B Ta0lMLIAX M Ha JuarpaMmax,
OTPa)KaOIyI0 CBOMCTBA M XapaKTEPUCTUKU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclO3HaBaTh WM3MEHUUBBIC BEJIMYMHBI B

OKpY KaroIlleM MUpe

15

YMeHue OomnepupoBaTh MOHATUAMHU: CIy4alHBIA OMBIT (CIy4alHBIN
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXOM)
CIly4ailHOTO OIBbITa, CIIyd4aifHOE€ COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaxXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Iepedopa M € MCIOJIb30BaHHEM
IIpaBWJIa YMHOXKEHUS; YMEHHUE OLICHMBaThb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SIBIIEHUI, TOHUMATh POJIb MPAKTHUUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMI B OKpYXaroIlleM MHUPE M B JKHU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh MOIXOIAIIMNA W3YYEHHBIM METOJ I PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIHMCHIBATH OTJEJIbHbIC BBIIAIOMIMECS  PE3YJbTaThl,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTHKH KaK HAayKH, NMPUBOIUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOW UCTOPUH




INHEPEYEHD 9JIEMEHTOB COIEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

Yucna ¥ BEIUUCIIEHUS

1.1

HaTypaJIBHBIe U O CIbIC YHCIIA. HpI/ISHaKI/I JACIUMOCTH LCIBIX YUCCII

OOBbIKHOBEHHBIE W JIECATHYHBIE  JpPOOHM,  MPOLEHTHI,  OECKOHEYHBIE

12 MIEPUOINYECKHE TPOoOH

13 Pannonaneuplie uncna. Apudmernyeckue omnepanuud ¢ palroHaIbHBIMU
' qrclIaMu

14 JleiictBuTenbHble unciaa. ApudMeTHYecKHe omnepanuu ¢ ACHCTBUTEIHLHBIMHU
' yuCcIaMu

s [TpubnmkE€HHBIE BBIUMCICHHS, TpaBUia OKPYTJEHUS, MPHUKUAKA U OIICHKA
' pe3ysbTara BEIYUCICHUN

2 AnreOpandeckue BoIpaKEHUS

2.1 BykBeHHbIe BbIpaKeHUs (BBIPAKECHUS C TIEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mokasareneM. CTeNeHb C palUMOHAIBHBIM IIOKa3aTeleM.
. CaoiicTBa cTeneHu

2.3 MHorouseHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIIECHU. [HenicTBus c
' apu(pMeTHUECKUMHU KOPHSIMH HATypaTbHOU CTCTICHH

3 VYpaBHEHUS 1 HEPABEHCTBA

. Lensle u npoOGHO-panMioHanbHbIE ypaBHEHUS. CHUCTEMBI M COBOKYIHOCTH
. YpaBHEHUI

35 Lensle u apoOHO-panMoHaIbHBlE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

33 Perrenue TekCTOBBIX 33724

4 Uucnoble nOCiIeI0BaTENbHOCTH

4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. Ddopmyna  CI0KHBIX




MPOIICHTORB

5 OyHKIUU
Oynaknusg, crnocoObl 3amanus  ¢yHkuuu. ['padux  dyskuun. OO6macTh
OIIpeJIeJIeHUs] U MHOXKECTBO 3HaueHui ¢pynkumu. Hymu dynkmun. [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHHUMYMBl GyHKIMA. HamOomnbiiee W HawmMeHbIee 3Ha4eHHE (PYHKIIMK Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha mpsiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpudecKux BEIMYUH
7.6 BekTopsbl Ha MII0CKOCTH
8 BeposiTHOCT U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

VYueOnuk «Anredpa 7 kinaccy aBropsl. FO.H. Makapsrues, H.I'. Munmiok u ap.
VYueOnuk «Anredpa 8 knmacc» aBropsl. FO.H. Maxkapsrues, H.I'. Munatok u ap.
VYuebnuk «Anredpa 9 kinaccey» aropsl. FO.H. Makapsrues, H.I'. Muntok u ap.
VYuebnuk «Anredpa 7 knacce» aBropsl [.B. lopodees, C.b. CyBoposa u 1p.
VYuebnuk «Anredpa 8 kinacce» aBropsl [.B. lopodees, C.b. CyBoposa u 1p.
VYuebnnk «Anredbpa 9 xmaccey» astopsl ['.B. Jlopodees, C.b. CyBoposa u ap.
Hunaktudaeckue Matepuaisl o anredpe 7 kiacc. / FO.H. Maxkapsrues, H.I'.
Mungrok, JI.M. Koportkosa.

HNuaaktuyeckue Marepuaisl o anredpe 8 kiacc. / FO.H. Maxapsiues, H.I'.
Munrok, JI.M. KopoTtkosa.

Huaaktuyeckue Matepuaisl o anredpe 9 knacc. / FO.H. Maxkapsiues, H.I'.

Mungrok, JI.M. Koportkosa.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Mopakosuu, A. I'. Anre6pa. 7 kiacc. Metoauueckoe mocodue st yaurens / A.
I'. Mopakosuy, I1. B. CemeHoB. —

A.T. Mopakosuu, I1. B. Cemenos, JI. A. Anekcannposa, E. JI. Mapnaxaesa.
Anre6pa. 7 kinace. YueGHUK 11 001eo6pa3oBaTebHEIX opradusammin; A A. T

Mopakosuy, I1. B. Cemenos, JI. A. AnekcanapoBa. Anredpa. 7—9 Kiacchbl.



Anrebpa u Havyasia MaTemMatuueckoro ananusa A. I'. Mopakosuy, I1. B. CemeHoB.
Anre6pa. 7 kinace. Metomrueckoe mocodue mns yantens; A M. B. Illypkosa.
Anrebpa. 7 x1ace. Kontponsasie paotsr; A M. B. Illypkosa. Anre6pa. 7 Kiacc.
Pabouas rerpans. BTop:Komsarun FO.M. u ap.

Anrebpa : 9 kiacc : meToandeckoe nocodue / E.B. by1iko,

A.T'. Mep3snsik, B.b. [TonoHckuid.

"Uznatensckuit ienTp BEHTAHA-TPA®"; AxiimonepHoe o0I111eCTBO

"UznarensctBO [IpocBemienue",;

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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