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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYTUX AUCHUUILIMH, KaK €CTEeCTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHMs M B MOBCEAHEBHOM u3HU. Pa3BuTHe y o0yuarommxcs
HAyYHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpHUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I afanTallid B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHHE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIHOJB3YIOT JAEIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  JI€ATEIbHOCTH OOYyYalolUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBJISETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay st OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPABHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOCHCTBYS C
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss y4deOHOro kKypca oOydaromumcs
OPUXOAUTCS JIOTUYECKU PACCYKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lesax
MaTeMaTHYeCKOro 00pa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudyeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJif
JalnbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4arOIIUXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEIHEBHOM
XU3HU. Pa3BuTHE NMOHATHUA O YKCIEe HAa ypPOBHE OCHOBHOIO 00IEro o0pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU M HppalMOHATIBHBIMU YHCIaMH, (OPMUPOBAHUEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIIe. 3aBEPILICHUE OCBOCHHS YUCIOBOM TMHUU
OTHECEHO K CpeiHEMY 00IIIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOyUYaIOMIMXCA
MaTEMaTUYEeCKOro armmnapara, HeOOXOJUMOTro JUIsl PEIlIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero oopazoBaHusi YYEOHBIH MaTepuall TPYNIHUPYETCS BOKPYT pallMOHATBHBIX
BBIpXEHUH. Anredpa JAEMOHCTpHUPYET 3HAYCHHE MaTEMaTHUKH Kak s3bIKa IS
MOCTPOCHUS MAaTEeMaTHYEeCKUX MOJEJNeH, ONMUCaHUs TPOIECCOB W  SIBICHUMN
peanbHOro Mupa. B 3amaun 00ydyeHus anredpe BXOAAT TaKKe albHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHDOpMATUKKA, ¥  OBJIAJCHUEC HAaBbIKAMU  JICIYKTUBHBIX  PACCYKICHUHU.
[IpeobpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CTIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIY4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUS ¥ UCCIEI0OBAaHMUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHHUM B IPUPOJIE U
oOmectse. M3ydeHnne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MATEeMAaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
MIPEICTABICHUM O POJIM MAaTEeMAaTHKU B PA3BUTHH [UBUIN3AIMN U KYIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJEP KAHMS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPABHEHHUS U
HEPaBEHCTBA», « DyHKIIHW.

Ha uzyudenune yuebHoro kypca «Anredpay» orBonutcst 306 yacoB: B 7 Kiacce —
102 yaca (3 yaca B Hefneno), B 8 kiacce — 102 gaca (3 gyaca B Hefieno), B 9 kiacce
— 102 gaca (3 Jaca B He/IeINI0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobdeit k apyroi. lloHATHe panMOHaIBHOIO YHMCHIA, 3alMCh, CpPaBHEHUE,
yOOPSAOYMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernueckue JEHUCTBUS C
palMOHAIBHBIMUA YMCIIaMH. Pelienue 3aaad u3 peasbHOW NPAKTUKW HA 4acTH, Ha
JIpOOU.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpENENeHUEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 0oypMX yncen. [IponenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEILICHNE 3a7a4 U3 PEaJbHOM ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOXKHUTENH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBuCcMMOCTH, B TOM 4YHMCle MpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C IIEpEMEHHOM. [lomycTuMble
3HA4YEHMs IEpeMEHHBIX. [IpencTaBiieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJECTBEHHO paBHBbIC BBIPAKEHUS, TMpaBUiia NpeoOpa3oBaHUs CyMM U
IIPOM3BEICHUH, PaBUjIa PACKPBITUSL CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHU C HATyPAIBHBIM I0KA3aTEIIEM.

OpnHounensl 1 MHOrouseHsl. Crenenp MHoOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaapar pasHoctu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEeHUI. COCTaBIIEHHE YPaBHEHUH 110 YCIOBHUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOE ypaBHEHHE C ABYMs IIEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHMM C JBYMs INEPEMEHHBIMU. PemieHue cucreM ypaBHEHHMU
croco6oM noJcTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 33/1a4 C TOMOIIbIO CUCTEM
YPaBHCHUU.

DOyHKIMHA



Koopauuara Touku Ha npsMou. UucinoBeie POMEXYTKH. PaccTosHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenue rpadukoB peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk pyHkmm.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. I'padpux pynkuum y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHI.

8 KVIACC

Yucaa v BIYMCICHUSA

KBanmpatubiii kopeHp u3 uucia. [lonsitue 00 uUpPpaMOHATBLHOM YHUCIIE.
JecsaTnuHble TPUOIMKEHUST UppAlMOHANIBHBIX ynces. CBoicTBa apudMeTHIecKux
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIOBBIX BbIPAKEHUN
Y BBIYUCJIEHUAM. [[€MICTBUTEIbHBIC YUCIA.

CrerneHb ¢ LEIbIM MMOKa3aTeNeM U €€ cBokicTBa. CTaHAapTHAS 3alUCh YHACIA.

AnreOpanyeckre BoIpaXeHUSAJIredpandeckne BbIpaKeHU s

KBaapatHbIil TpEXUIIEH, Pa3IOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JeJeHHe anreOpandyeckux JpoOeHu.
PanronanbHbie BhIpaXKEHUS U UX IPEOOpa3OBaAHHUE.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopmyia KOpHEH KBagpaTHOro ypaBHeHus. Teopema
Buera. Pemenune ypaBHEHUWH, CBOISIIMXCA K JMHEWHBIM WM KBAJPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHU C JABYyMS IE€pEeMEHHBIMU. [IpuMepbl pelieHus cuctem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Petienre TekCcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON NMEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKUMnPYHKUUHA

[Tonsitue pynkuu. O0IaCTh ONpEAEICHNUs U MHOKECTBO 3HaUYEHUN (PYHKIIUU.
CrniocoOnI 3a1aHus GYyHKIIHIA.

I'paduk ¢ynkuuu. Utenwe cBoicTB ¢GyHKIMU 10 €€ rpaduxy. IIpumeps
rpadukoB GYHKINMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.



OyHKIMY, OIMUCHIBAOIINE TNPSIMYI0 H OOpaTHYIO MPOMOPIIHOHAILHBIC
3aBHCHMOCTH, UX rpadukn. Oynukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa v BIYMCICHUSA

PannonanbHbie 4Kcla, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIBHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JECUCTBUTEIBHBIX YHCENI U KOOPAUHATHON MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMmeTnyeckue HAeWCTBUA C
JEHUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, JUIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienrue ypaBHEHN M, CBOAAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxkBangpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3azady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PelieHne cucrteM 1ByX ypaBHEHHH,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNAs] CHCTEMbBl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOWM. KBaaparHeie HepaBeHCTBaA.
I'padmyeckas MHTEpIpETAaLMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMH.

OyHKUMnPYHKUUHA

KBanpatnunas ¢gyskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHU NapadoJIbl.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.



Yucnosele  nocnenoBaTeabHOCTUHUHCI0BBIE  MOCIEI0BATEILHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEIOBATEIIBHOCTH
pekyppeHTHOH popMyoit u hopMyJIol 1-ro WICeHA.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. Qopmyinbl n-ro djieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrPeCCHii, CyMMBI IIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKONH U TE€OMETPUUYECKOW MPOTpeccHid
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CIoXHbIE NPOLIEHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, IE€HHOCTHBIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHMHA U peaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢ecCHOHaTIbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YelOBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHHEM SI3BIKOM MATEMAaTHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CPeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEesATEIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS U
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIIel Ccpeibl, TNIAHUPOBAHUS IOCTYIIKOB M OLIEHKU
UX BO3MOKHBIX MOCJICJCTBUI AJIsI OKPY>KAIOLIEH Cpelibl, 0CO3HAHHEM TJ100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X PeLIeHUs;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
bopMyIupOBaTh UJIEH, TOHITUS, TUIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT W ACUCTBUS, (OPMYyIUPOBATh M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHWA MEXIy MOHATUSAMHU, (OpMyIUpOBaTh
ONpPENCICHUST  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccupuKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIE, C€IUHUYHBIC, YAaCTHBIE W 0O0IIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MaHHBIX, HAOTMIOJEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JieNaTh BBIBOABI C WCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOYCHHUA, yMO3aKIIIOUEHUH 110 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYECCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTAILMIO0, TPUBOJNUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOUpaATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
(GbopMyIupOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (HOpPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJNUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECTIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE NCCIIeIOBAHUE IO YCTAHOBJICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOIOICHHUS, UCCIEIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIlEcca, a TAKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMALUU, TaHHBIX,
HEOOXOIUMBIX JUIS peILICHUs 3a/1a4H;

BbIOHpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUS HH(DOpPMALMM U WIUTIOCTPUPOBATH
peliaemble 3aJauyd CXeMaMM, auarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

BOCIIpUHUMATL U (I)OpMYJII/IpOBaTB CYXKICHHUA B COOTBETCTBUU C YCIIOBUAMU
" 1 CJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOJY PEIICHHUs
3aJ1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yIbTaT;

B X0JI¢ 00CY>KJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbI, perraeMoi 3a/1aqu, BHICKa3bIBaTh MJICH, HAIICICHHbBIC Ha TIONCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3IMyUe M CXOJACTBO MO3UIMIl, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEICTaBISITh  PE3yNbTaThl  pElIeHWs  3a/Jadd,  JKCIEpHUMEHTa,
WCCJICTIOBAHMSI, TIPOCKTA, CAMOCTOSITEIILHO BRIOUPATH JOPMAT BHICTYTICHUS
¢ y4€TOM 3a7a4 MPEe3eHTAIMN U OCOOCHHOCTEHN ayIUTOPHH,

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThI IpU PENICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATH 11€JIb COBMECTHON JESATEIbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBAThCH,
0o0CcyX1aTh MPoIecC U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHHUSMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJIWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJICHAMH KOMAaHJBI,
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMs 3aJaud (WM €ro
4acTh), BHIOMpATh CHOCOO pPELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pELIeHNs] MaTEMaTHYECKOM 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH TOCTABIEHHOM LIEJIN U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHUS TICIIH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOyYarOnIUiCsS TMONYYUT CIICTYIONTHE
MPEIMETHBIC PE3YJIbTATHI:

Yucjia 1 BBIYUCIEHUA

BrinonnsaTe, couerass yCTHbIE W MUCBMEHHbIE TPHUEMBI, aprUPMETUUYECKUE
JEUCTBUS C pAllMOHAIbHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHWs YWCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HBIC
CIOCOOBI M MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexoauTh OoT oAHON (HOPMBI 3amKUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIIOYMBATH PAITMOHAIBHEIE YHACTIA.

OKpyTasTh YKCIIA.

BbINoAHATE NPUKUJIKY U OLIEHKY pe3yJibTaTa BhIUMCICHUH, OLIEHKY 3HAUYECHUN
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYPaJIbHBIMU
MTOKA3aTeIISIMH.

[TpuMeHSATh MPU3HAKHU AETUMOCTH, PA3JIOKEHUE HA MHOKUATEITN HATypPaTbHBIX
YuUCenl.

Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOILIEHUEM
BEJIUYMH, TPOTOPIMOHATBHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pE3yNbTAaThl PEUICHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb3oBaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B TIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
NEPEMEHHBIX.

BrinonnsaTe npeobpazoBaHus UEI0T0 BhIPAKEHUSI B MHOTOWIEH MTPUBEIEHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrIMmonHATE yMHOXXKEHHE OJHOWICHa Ha MHOTOWIEH M MHOTOYICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCylIecTBIATh PaA3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHUTES, TPYIITUPOBKU CIaraeMblX, IPUMEHEHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensaTy mpeobpa3oBaHUs MHOTOWICHOB JIJISI PEIICHUS PA3IMYHBIX 33134
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypallbHBIMU MOKa3aTeasiMU st
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHMS U HEpaBeHCTBA



Pemare nMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, IMPUMEHsSA IpaBUia
Iepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, ABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPABHEHUMN U UX
CHCTEM.

[TonGupate mnpuMepbl Map 4YHUCEN, SBIAIOMIUXCS PEIICHUEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MIIOCKOCTH IpaUK TMHEHHOTO YpaBHEHUS C IBYMsI
NePEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOUTH TPUMEPDI PEIICHUS YPABHEHUS.

Pemars cucrembl AByX NTMHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
yyclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIH CHUCTEMY JIMHEHHBIX
YPaBHEHUI MO YCIOBUIO 3a7ja4l, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a1a4M MOJyYEHHBIN pe3yJIbTar.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOININE 3aIaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE IPOMEKYTKH Ha
aNreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTPOUTH rpapuKu JIUHEUHBIX QyHKIUN. CTpOUTh rpa@uk GyHKIUHN Y = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHHIE 3aBUCHUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIM3a HHPOpMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPapUKOB pEalbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyueHus B 8 kiacce oOydYarOMIMIICS MOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadallbHbIE IMPEACTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX
Yyucen JJIsl CPaBHEHUs], OKPYTJICHUS U BBIUUCIECHUN, N300paXkaTh JACHCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

[TpumensaTh mOHATHE apU(METHUYECKOrO KBAaJPATHOTO KOPHs, HaXOAWUThH
KBaJIpaTHbIE KOPHHU, MCIOJb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIMX KBaJpaTHbIe KOPHU, HCHOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.



AJiredpanyecKue BbIpasKeHUs!

[IpyMeHATP TMOHATHE CTENEHUM C LENbIM IIOKa3aTeJIEM, BBINOJIHATD
npeoOpa3oBaHus BIPAXKEHHH, COEPIKAIIUX CTENEHH C LIETIbIM MOKA3aTEeIIEM.

BhINONHATH TOXKAECTBEHHBIE MPE0OpPa30BaHMS PAllUOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI JEHCTBUIA HAJl MHOTOWIEHAMHU U ajreOpandecKuMu Jpo0sMHu.

PacknmanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJIS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewate nMHENHBIE, KBAaJpaTHBIE YPABHEHUS M PAlMOHAIBHBIE YpPaBHEHMS,
CBOJAILIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

[lepexoauTts OT cioBecHOW (OPMYIUPOBKH 3amauu kK e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J1a4M NIOJIYYEHHBIN PE3YIbTAT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JIMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHUCTEMBI, 1aBaTh rpad)UuECKyIO
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMHA

[ToHumaTh M KCMONB30BATh (PYHKIIMOHAIbHBIE MOHATUS U A3BIK (TEPMMHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x,y=x2,y=x3,y =|x|, y = VX, OnichIBaTh CBOHCTBA YHCIOBOI (HyHKINN
o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydarOmIMICS TOJNYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSA0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BoinonssaTs apupmMeTruueckue AeiMCTBUS C pallMOHAIbHBIMU YU CIIAMHU, COYETast
YCTHBIE U NMHCbMEHHBIE NMPUEMBI, BBINOJIHATH BBIYMCIECHHS C HUpPpPAlUOHAIbHBIMU
YUCIIAMH.

HaxonuTh 3HaueHMs CTENEHEN € UEIbIMU ITOKA3aTEIIMU U KOPHEN, BEIYUCIIATh
3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKECHUU.



YpaBHeHMs U HEPABEHCTBA

Peuiats nuHeliHbIE M KBAJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTerime ApOOHO-pAllMOHAIBHBIE YPABHEHMUS.

Pemate cucrtemsbl IBYX JIMHEMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISCTCS JINHEHHBIM.

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIM CUCTEMBI IByX YPaBHEHUI C IBYyMSs IEPEMEHHBIMHU.

[IpoBOAUTHE MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX NpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBbKO, W
npouee).

Pemars nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEILIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemate  cucTemMbl  JIMHEHWHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOUYAIOLINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIMCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DOyHKIMHA

PacnioznaBate (yHKIMH W3y4eHHBIX BHIOB. [loka3piBaTh cXeMaTH4ECKH

pacrnojoXeHne Ha KOOPAUHATHOM MJIOCKOCTH rpa@uKoB PYHKIMMA BUJA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx +c, y=x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3HAYCHHUIA
KO3 UIIUEHTOB, ONMUCHIBATh CBOWCTBA (DYHKITUH.

CrtpouTh U H300pakaTh CXEMATHUYECKU TpaQUKU KBaJAPATUUHBIX (PYHKIMMH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacnio3naBate kBaapaTHuHylO (QYHKLUHIO MO (opMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBBIE MOCIEI0BATEILHOCTH U MIPOrPecCum

Pacnio3HaBaTh apu()METHUECKYIO U TEOMETPUUECKYIO IPOTPECCUM IIPU Pa3HbIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HKCIOJb30BaHHEM (GOpMya n-ro 4jaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU HAa KOOPIMHATHOU
IIJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUKCICHUS. ParnoHanbpHbIe 75 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/7f41 5590
bu6mmoreka [IOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpadguku. OyHKIIMN 24 1 hitps//m.cdsoo.ru/ 7415590
Bbu6nuoreka [JOK
IT 1
> OBTOpeHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME



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

8 KVIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne i/l P Konrpoabnsie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Belunciienus. KBagparHele KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u BeruncieHusi. CTEIeHb ¢ [EIbIM 7 bubmuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BbIpaxeHUs. 5 1 bubmmoreka [JOK
KBagpaTHbiii TpEXUIeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHHUs. 15 1 bubmmoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubanorexa HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
Bbu6nuoreka [JOK
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps-//m.cdsoo.rw/7f417af8
Bbu6nuoreka [JOK
8 PyHKIHH. OCHOBHEIE NOHSTHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o 4 9
YHKUHH. THCTOBEIE GyHKUHH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 600 6 2
OBTOPEHHE H 0DOOIIERHE https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoabnsie  I[Ipakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bubmuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJIHOU IEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexa HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.rw/7f419d08
bu6mmorexa [IOK
o 1 1
> M 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
q 1 1
6 HCJIOBBIE IIOCIICIOBATCILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 18 | bu6mmorexa [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

7 KIIACC
KosanuecTBo 4acon JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoTbI
pecypcsbl
1 [ToHsiTHE panOHATBLHOTO YHCIIA 1
) Apudmernveckne AeHCTBHS C |
panvoHaTbHBIMHU YUCIAMH
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmerndeckue AeHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernveckne AeHCTBHS C |
panroHaTbHBIMHU YUCIAMH
6 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsi0uMBaHue |
paIMOHAIbHBIX YKCE
2 CpaBHeHue, ynopsg0uMBaHue |
palnMoHaBHBIX YHCENT
9 CpaBHeHue, ynopsaounBaHue 1
paIMOHAIbHBIX YKCE
10 Crenenb ¢ HaTypaJIbHBIM | bubmmoreka [JOK

IIoKa3arTcjicM

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



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

11

Crenens ¢ HaTypajIbHBIM
MOKa3aTeneM

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f421382

12

Crenens ¢ HaTypajabHBIM
HoKa3arenem

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

13

CreneHb ¢ HATypalbHBIM
MoKazareiem

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4218be

14

Crenens ¢ HaTypajIbHBIM
MOKa3aTeneM

15

Pemntennie ocHOBHBIX 3a7a4 Ha
IpoOu, IPOLEHTHI U3 peabHON
MPAKTUKU

16

Pemnrenyie oCHOBHBIX 3a7a4 Ha
JIpOoOH, IPOIICHTHI U3 PEATbHOU
MPAKTUKU

17

Pemnrenyie oCHOBHBIX 3a7a4 Ha
JIpOoOH, IPOIICHTHI U3 PEATbHOU
MPAKTHKH

18

Pemntenrie ocHOBHBIX 3a7a4 Ha
IpoOu, MPOLIEHTHI U3 peabHON
MPaKTUKHU

19

HpI/ISHaKI/I ACIIUMOCTH, Pa3JI0KCHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCCIT

20

[Ipu3Haku JeTUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIU HATypaJIbHBIX YUCEIl

21

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATBPHOCTH

22

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast MPOMOPIHOHATEHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbuble 3aBucumoctu. [Ipsimas u

23
oOpaTHasi TPOMOPIIMOHATBHOCTH
24 Peanpnbie 3aBucumocTt. [psimas u
oOpaTHast MPOMOPIHOHATBHOCTH
’5 KontponbHas paboTa mo teme
"ParnoHanrpHEIe yncia"
26 BykBeHHBIE BBIpaKEeHUS bubmorexa [TOK
K p https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 DopmyIsl
29 [Tepemennsbie. JlomycTrmeble
3HAYEHUS TIePEMEHHBIX
[IpeobpazoBanue OYKBEHHBIX
30 BBIPXEHUH, pACKPBITHE CKOOOK 1 bubmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fafa
MpUBEICHNE OIOOHBIX CIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
31 BBIPXXEHUH, pACKPBITHE CKOOOK 1 bubmmorexa [TOK
P » Packp https://m.edsoo.ru/7f41£fd70
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPOKECHHH, pPACKPBITHE CKOOOK 1
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPKECHHH, PACKPBITHE CKOOOK 1
MpUBEACHNE OIOOHBIX CIaraeMbIX
34 CBoiicTBa CTeNEHU C HATYypaIbHBIM bubmmoreka [JOK
oKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubanorexa HOK

IIOKa3aTcjiIcM

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubmmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f4218be

37 M bubmuorexa [JOK
HOTOHICHET https://m.edsoo.ru/7f42276¢

33 M bubmuorexa [JOK
HOTOHICHET https://m.edsoo.ru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE Bbu6nuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢c8

A1 CroxeHue, BBIYUTaHUE, YMHOKEHUE Bbu6nuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

4 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE Bbu6nuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

13 DopMyJIbl COKPAIIEHHOTO bubanorexa [HOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a

44 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPALLEHHOTO bubmmoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPAIIEHHOTO bubanorexa HOK
YMHOXEHUSA https://m.edsoo.ru/7f424£d2

47 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0

43 PasnoxxeHre MHOro4cHOB Ha Bbu6nuoreka [JOK
MHOKHATEIIN https://m.edsoo.ru/7f423312

49 Pasnoxxenne MHOro4j€HOB Ha bubmuorexa [JOK

MHOXHUTCIN

https://m.edsoo.ru/7f4237fe
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PazioxeHne MHOTOWIEHOB Ha

Bbu6nuoreka [JOK

50 MHOKHUTEIHN https://m.edsoo.ru/7f4239de
51 Paznoxenre MHOro4ieHOB Ha
MHOXUTEIN
57 KontponbHas padoTa mo teme
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHECHHUS,
PaBHOCUJILHOCTb YpaBHEHUU
JIuHeliHOe ypaBHEHME C OJHOMI
54 [IEPEMEHHOH, PEILIEHNE JTUHENHBIX
YpaBHEHUU
JIuneitHoe ypaBHEHUE C OJTHOU
55 [IEPEMEHHOH, PEILIEHUE JTUHEHHBIX bubmmorexa LHOK
. https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuneitHoe ypaBHEHUE C OJTHOU
56 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHU
57 Pemenue 3aga4 ¢ MOMOIIbLIO Bbu6nuoreka [JOK
YpaBHEHU https://m.edsoo.ru/7f42064¢
53 Pemenue 3a1a4 ¢ moMoIib0 bubmuorexa [JOK
YpaBHEHUU https://m.edso00.ru/7f420806
59 Pemenne 3aga4 ¢ moMoIsb0 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ MOMOIIbIO Bbu6nuoreka [JOK
YpaBHEHU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnuoreka [IOK

MIEPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427¢32



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

2 JIuneitHOe ypaBHEHUE C IBYMS bubmmoreka [IOK
MepEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427¢e8a
63 Cucrema IByX JIMHEHHBIX bubanorexa HOK
YPAaBHEHUH C JBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEHWHBIX
YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubmmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenue cucrem ypaBHEHHI
7 KonrponsHast pabora o Teme bubnuoreka [IOK
"JIuHelHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoit bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
Bbu6nuoreka [JOK
74 4
AICHOBHIC TpOMEXyTIH https://m.edsoo.ru/7{f41dff2
75 Yucnosble IPOMEKYTKH
76 PaccrosiHne Mex 1y 1ByMs TOUKaMU

KOOPJMHATHOM MPsIMOM



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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PaccrosiHne Mexny 1ByMs TOYKaMHU

77 KOOPJIMHATHOM MPSIMOM
73 IIpssMoyronbHas cucrema bubnuoreka [IOK
KOOPAMHAT HA IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronpHas cuctema bubmmoreka [JOK
KOOPJWHAT Ha THIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41¢8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 UYrenue rpauKoB peabHbIX bubmmoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpaq)I:IKOB peaJIbHBIX
3aBUCUMOCTEHN
bubanorexa HOK
85 Honsmie dyriciun https://m.edsocI)_.Iru/7f4lef06
86 I'paduk Gyakmmm
. . bubmmoreka [JOK
87 CroficTea Qynkuii https://m.edsoil.ru/7f41f078
. . bubanorexka [JOK
88 CroficTea Qynkuii https://m.edSO(I)_.Iru/7f41f1 fe
. bubanorexka HOK
89 Jlumeiinas gynicuns https://m.edsocI)_.Iru/7f427282
90 Jlunelinas GyHKIUSA bubmmorexa [TOK

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



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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https://m.edsoo.ru/7f427412

91

[TocTpoenue rpaduka THHEHHOMI
byHKIII

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f426d1e

92

[TocTpoenue rpaduka TMHEHHOM
GyHKIIIN

93

I'paduk pynakmum y =[x|

94

I'padux pynkunm y =[x|

95

KontponbHas padoTa mo teme
"KoopauHats! 1 rpaduku.
@ynkun" / Beepoccuiickas
npoBepouHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/7f41£f50a

96

Hroroas koHTpOaBHAs paboTa /
Bcepoccuiickas npoBepoyHas
paborta

bu6mmoreka [IOK
https://m.edsoo.ru/7f429¢6¢

97

[ToBTOpEHNE OCHOBHBIX NOHATHI U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUN

98

[ToBTOpEHNE OCHOBHBIX NOHATHI U
METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEHNE OCHOBHBIX NOHATHI U
METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX OHATUI U
METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

101

[ToBTOpEHNE OCHOBHBIX OHATUI U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUN

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX IOHATUI U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUN

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102



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

8 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
°
JIE-II Tewa ypoxa Bcero Kontpoabusie  Ipakrueckue i[:;:eﬂﬂﬂ ::g;)l;l;(:;:fenbnme
padoThI padoTsI pecypen
1 KBanpaTHblii KOpeHb U3 ynClia 1 bubmmorexa LHOK
https://m.edsoo.ru/7f42d452
) [TonsiTne 06 UpparmoHAILHOM 1 bubanorexa [HOK
4UCIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHble MPUOTMKEHUS |
UPPALMOHATIBHBIX YHCET
4 JlecsiTuuHbie TPUOTUKCHUS 1
UPPAIMOHATILHBIX YHCET
5 JlericTBUTEIbHBIC YKCIIa 1
6 CpaBHeHHE 1EUCTBUTEIBHBIX 1
qucel
7 CpaBHeHHE IEUCTBUTEIBHBIX 1
yucen
g Apudmernaeckuii KBaJapaTHBIN 1
KOPEHb
9 VYpaBHeHue Buaa x> = a 1
10 CgoiicTBa apu(pMETHIECKUX | bubanorexka HOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CaoiicTBa apupMeTUUECKUX 1 bubmmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862



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

[IpeoOpazoBaHue YHCITOBBIX

12 BEIpayKEHUI, COMEPIKAITNX bubmorexa LIOK
p » CONCpaKart https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHHU
[IpeoOpazoBaHue YHCIOBBIX
13 BBIpaXKCHUM, COACPKAIUX buGnnorexa LIOK
b » CoNepKarl https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX
14 BBIpaXKCHUM, COACPKAIUX bubmmnorexa [IOK
P » COMepaall https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX
15 BEIpayKEHUI, COMEPIKaAITNX bubmmnorexa [IOK
p » CONCpKAIL https://m.edsoo.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CrTeneHs ¢ 1enbIM IToKa3aTeaeM bubmmorexa LIOK
H https://m.edsoo.ru/7f4354a4
CranjapTHas 3auch 4ucia.
Pa3Mepsr 00bEKTOB OKPYIKAIOIIIETO
17 MHUpa (OT AIEMEHTAPHBIX YaCTHII JI0 bubanorexa HOK
KOCMHYECKHX O0BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEITLHOCTh TIPOIIECCOB B
OKPY’KaIOIIeM MHUPE
13 CBoliCTBa CTETICHU C IEIbIM bubmuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IETBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C IETBIM bubmuorexa [JOK
oKa3aTeiieM https://m.edsoo.ru/7f435648
)1 CBoliCTBa CTETICHU C IEIbIM bubmuorexa [JOK

ImoKasarcJjicM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

CBoiicTBa CTENEHH C IIETIBIM

Bbu6nuoreka [JOK

22 1oKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxunieH
24 KBagpaTHbiii TpEXWIeH
)5 Paznoxenune kBagpaTHOro bubanorexa HOK
TPEXWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
%6 Paznoxenue kBaipaTHOTO bubanorexka [JOK
TpEXUIICHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
KontponsHas pabota mo Temam
27 "KBanpatusie kopau. CTeneHu. bubmorexa [TOK
KpaapaTHELii Tpexaen” https://m.edsoo.ru/7f42ec80
bubmmoreka [JOK
28 Aarebpanieckas 1pode https://m.edsof)l.ru/7f4303 82
JonycTtuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOIAIINX B
anreOpanvecKre BEIPAKCHHS
JonycTtuMble 3HaUEHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanyecKre BhIPAKECHUS
31 OCHOBHOE CBOHCTBO bubmuorexa [JOK
anreOpanyeckoi 1poou https://m.edsoo.ru/7f4308e6
. bubanorexa HOK
32 Coxpauerne apodeit https://m.edsocI)_.Iru/7f430a8a
. bubanorexa HOK
33 Cokpautetiite Apobefi https://m.edsocl)l.ru/7f430f44
34 Coxkparienue apodeit bubmorexa HOK

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



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
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CrnoxxeHue, BEIYUTAHUC,

35 HOXXEHHE U JIeJICHHUE Bubmorexa IIOK
i A . https://m.edsoo.ru/7f43128¢
anreOpanvecKkux Apooeit
CrnoxxeHue, BEIYUTAHHUC,
36 MHOXKEHHE U JICITICHUE Bubmuoreka LIOK
4 8 . https://m.edsoo.ru/7f4315¢0
anreOpandyecKux Apooeit
CrnoxxeHnne, BRBIYUTaHHE,
37 MHOXKEHHE U JICITICHUE bubmorexa LIOK
4 A . https://m.edsoo.ru/7f4318¢c2
anreOpandyecKux Apooeit
CrnoxeHnne, BRBIYUTaHHE,
38 HOXXCHHE U JIeJICHHUE bubmorexa LIOK
M A . https://m.edsoo.ru/7f431a20
anreOpanvecKkux Apooeit
IIpeoOpa3oBaHue BEIpaKEHUH,
39 cop e >II<)a X anreo znqecxne Bubmorexa IIOK
AlcpKar p https://m.edsoo.ru/7f43259¢
Ipodu
[IpeoOpa3oBanye BRIpAKECHUI,
40 cop e )Ilza UX anred I;qucxne Bubmorexa IIOK
AiepKart P https://m.edsoo.ru/7f432736
Ipodu
IIpeoOpasoBanue BRIpAKECHUI,
41 cop e )Ea UX anred I;qucxne bubmorexa LIOK
AiepKart P https://m.edsoo.ru/7f432736
npobu
4 KoHnTtponbHast paborta mo Teme bubanorexka [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BA/IpATHOE ypaBHeRHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBanpaTHOE ypaBHEHUE bubmmorexa [IOK

https://m.edsoo.ru/7f42eela
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https://m.edsoo.ru/7f43259c
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Bbu6nuoreka [JOK

45 Henonnoe kBagpaTHOE ypaBHEHUE hitps://m.cdsoo.ru/7f42ec]a
46 ®dopMya KOpHEH KBaIpaTHOTO bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMya KOpHEU KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£316
43 dopmyiia KOpHEN KBAJIPaTHOTO bubanorexka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubanorexa [HOK
49 Teopema Buera https://m.edsocI)_.Iru/7f42fef0
bubanorexa HOK
50 Teopema Buera https://m.edsocI)_.Iru/7f430076
51 Pemenue ypaBHeHUH, CBOISIIMXCS bubanorexa HOK
K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
57 Pemenune ypaBHeHNH, CBOASIINXCS bubmmoreka [IOK
K KBaJIPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimmue apoOHO- bubnuoreka [IOK
pauvOHAIbHEBIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme qpoOHO- bubanorexka HOK
palMOHAIBHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penrenne TeKCTOBEIX 3a7a4 C Bbu6nuoreka [JOK
MTOMOUIBIO KBaJPaTHBIX YPaBHEHUI https://m.edsoo.ru/7{42f75¢
56 Pernienne TeKCTOBBIX 3a7a4 C ) bubmuorexa [JOK
MOMOILIBIO KBAIPAaTHBIX YPAaBHEHUHU https://m.edsoo.ru/7f42{8f6
57 KoHnTtponbHas pabota mo Teme bubanorexa HOK
"KBanpatHsie ypaBHeHUS" https://m.edsoo.ru/7f4301{2
53 JInHeliHOE ypaBHEHUE C IBYMs

MepeMEHHBIMH, €T0 TpaduK,



https://m.edsoo.ru/7f42ee1a
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IIPUMEPBI PELLICHNS YPABHEHUN B
LEJIBIX YUCIIax

59

JInneliHOE ypaBHEHME C IBYMs
NepEMEHHBIMH, €ro rpauk,
IPUMEpPBI PELLICHUS] YPAaBHEHUH B
LEJIBIX YUCIIaX

60

JIuHeitHoe ypaBHEHUE C IBYyMS
NepEMEHHBIMH, €To rpauk,
IPUMEpPBI PELLICHUS] YPAaBHEHUH B
LEJIBIX YUCIIaX

61

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

62

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

63

Pewenue cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

64

[IpumMepsl penieHust CucTeM
HEJIMHENHBIX YPAaBHEHUU C IBYMsI
epeMEHHBIMU

65

[IpumMepsl penieHust CucTeM
HEJIMHEHBIX YPaBHEHUU C IBYMsI
NepEeMEHHBIMU

66

I'paduueckas uaTEpHIIpETALIUSL
YpaBHEHHUS C ABYMS [TEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPABHEHHI C
JBYMsI IEpEMEHHBIMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uaTEpIpETALIUSI
YPaBHEHHS C IBYMsI IEPEMEHHBIMU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d6d6



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

U CUCTEM JIMHEHHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4 C

68 ITOMOUIBIO CUCTEM YPaBHEHUU
69 Pemenye TeKCTOBBIX 3a71a4 C
MTOMONIBIO CUCTEM YpaBHEHUU
70 Pemenue TekcToBBIX 3a/1a4 ¢
MTOMONIBIO CUCTEM YpaBHEHUI
71 UucnoBble HEPaBEHCTBA U UX
CBOMCTBA
7 HucnoBsle HEPaBEHCTBA U UX
CBOMCTBa
73 HepaBeHcTBO ¢ 01HOI TepeMEHHON
74 JIvHeitHbIe HEpaBEHCTBA C OJHOM bubanorexa HOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeliHbIe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c¢840
76 JInHeliHbIC HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX PEILICHUE
77 CucreMbl TUHEMHBIX HEPABEHCTB C bubanorexa HOK
OJHOI IEPEMEHHOM U X PELICHHE https://m.edsoo.ru/7f42cb88
73 CucTembl TUHENHBIX HEPABEHCTB C bubmmoreka [JOK
OJHOI IEPEMEHHOM U X PELICHHE https://m.edsoo.ru/7f42cd2c
79 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PEIICHUE
N3o0pakenne pereHus
80 JIMHEMHOTO HEPABEHCTBA U UX bubmorexa HOK

CHUCTEM Ha YMCIIOBOM IIPSAMOMN

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



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
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N3obpakenue pereHus

81 JIMHEMHOTO HEPABEHCTBA U UX bubmorexa [TOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPsIMO
KonTtponsHas pabota mo Temam
82 "HepaBenctBa. CucreMbl
ypaBHEHHUH"
bubanorexa HOK
83 Tonsrue pymxim https://m.edsof)_.lru/7f433c12
84 OO6nacTh onpeeneHus u bubanorexka [JOK
MHOECTBO 3HaUCHUH ()yHKIIHH https://m.edsoo.ru/7f433d84
85 Cnioco6wI 3aanust GyHKIHAMA
86 I'padux pynkuun
27 CgoiicTBa GyHKIIUH, UX
oToOpakeHHe Ha rpaduke
28 Urenue u noctpoeHue rpaduKoB
byHKIMMA
29 [Tpumeps! rpaduxoB GHyHKIHA,
OTPAXKAIOIIUX pPeaIbHbIE MTPOLIECCHI
D yHKIHUH, ONUCHIBAIOLINE IPSIM
90 u ng:m}’l}o HpOHOpHII-/IIIOHaJ'III:HI)I}eI}O bubmorexa HOK
SABHCHMOCTH, X TpachHK1 https://m.edsoo.ru/7f434bbc
91 ['unepbomna
bubmmoreka [JOK
92 T'nnepbona https://m.edsof)l.ru/7f4343e2
93 N —— bubmuorexa [JOK

https://m.edsoo.ru/7f434572



https://m.edsoo.ru/7f42c9e4
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OyHkn y =x2, y =x3, y =YX,y =

94 [x|; rpaduueckoe pemnieHne bubmorexa [TOK
P N p . https://m.edsoo.ru/7f434d38
YpaBHEHUN U CUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB KypCcOB 7 U 8 KJIacCOB,
95 0000 eHI/I}e,I)SHaHI/Iﬁ / bubmorexa HOK
B o https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepoyHast
paborta
Wrorosast kKoHTpOJIbHASA paboTa /
96 Bceepoccuiickas mpoBepodHas bubmorexa LIOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
IToBTOpEHKE OCHOBHBIX MOHSATUN U
97 METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHre 3HAHU I
IToBTOpEHKE OCHOBHBIX MOHSATUN U
98 METOJIOB KypcOB 7 M 8 KJIaccoB bubmorexa LOK
7108 KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHUIT
IToBTOpEHKE OCHOBHBIX MOHSATUN U
99 METOJIOB KypcOB 7 M 8 KJIaccoB bubmorexa [IOK
F1OB KYP . ’ https://m.edsoo.ru/7f437510
000011IeH1Ee 3HAHWIT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METOH0B KypcoB 7 1 § KJ1accoB bubmorexa [IOK
7108 KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHWIT
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
bu6mmoreka [IOK
101 METO/IOB KypCOB 7 U 8 KJIacCOB,

000011IeH1E 3HAHUI

https://m.edsoo.ru/7f436b88
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[ToBTOpEHNE OCHOBHBIX TOHATHI U
102 METOJI0OB KypCOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHWIT

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102



https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoTsI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

PanumonannHBIC ynCHa,
UppalroOHAbHBIC YMCIIa, KOHCYHBIC
1 OECKOHEUYHBIE AeCATUYHBIC APOOH

MHO0XeCTBO IeHCTBUTEILHEIX
YyHcel; ASHCTBUTEIBHBIE YMCIa KaK
OCCKOHEYHBIC JECATUIHBIC TPOOH

B3auMHO ogHO3HAYHOE
COOTBCTCTBHUEC MG)KI[y MHOXCECTBOM
JIEHCTBUTEIIHLHBIX UHCEII K
MHOKECTBOM TOYEK KOOPJIUHATHOMN
NpAMOi

CpaBHeHUE IEHCTBUTENBHBIX YUCEIL,
apudmeTnueckre AeUCTBUS C
JeHCTBUTEILHBIMU YHCIIaAMHU

[TpubnnxEéHHOE 3HaYCHNE
BEJIMYMHBI, TOYHOCTH MPUOIMHKEHUS

OkpyrieHue yucen

OxpyrieHne uncen

[Tpukuaka u OlleHKa pe3yIbTaTOB
BBEIYMCIICHUU

[Tpukuaka 1 OlleHKa pe3yIbTaTOB
BBEIYMCIICHUU




JIunelinoe ypaBHeHue. Pemienue

10 ABHEHMH, CBOJIALLIUXCS K Bubmmorex LIOK
yp N » CBOVI https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JIunelinoe ypaBHeHue. Pemienue
11 YPaBHEHUI, CBOJISIIIUXCS K
JINHEUHBIM
KBanpatHoe ypaBHenue. Pemenne
12 ABHEHUM, CBOJSIIMNXCS K bubmorexa HOK
P » CBOMIH https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
KBanpatHoe ypaBHenue. Pemenne
13 ABHEHM, CBOJIALLIUXCS K bubmmorexa [TOK
P » (RO https://m.edsoo.ru/7f43¢542
KBaJPAaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubmmorexa [TOK
P P https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHUS bubmmorexa [TOK
P P https://m.edsoo.ru/7f43¢3d0
[Tpumepsl penieHus: ypaBHEHH
16 TpeTheil U YETBEPTOM CTENECHEN
pa3ioKeHUEM Ha MHOXKHUTENU
[Ipumepsl penieHus: ypaBHEHH
17 TpeTheil U YETBEPTOM CTEIECHEN
Pa3IoKEHUEM Ha MHOXKHUTEIN
13 Pemenue 1poOHO-paiMOHaTBHBIX bubmmoreka [IOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paiMoOHaTBHBIX bubnuoreka [IOK
YPaBHEHMMU https://m.edsoo.ru/7f43c9b6
20 Penrenue TeKCTOBBIX 3a1a4

anredpandecKuM METO0M



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
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21

Perrenuie TeKCTOBBIX 3a1a4
anredpandecKuM METO0M

22

Perrenuie TeKCTOBBIX 3a1a4
anredpanaeckiuM METOI0M

23

KontponbHas padoTa mo teme
"YpaBHeHHUs C OTHOU nepeMeHHOn"

24

VYpaBHEHHE ¢ IBYMS [IEPEMEHHBIMU
U ero rpaduk

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU
u ero rpapuk

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

26

CucreMa IByX JTMHEHHBIX
yYpaBHEHUH C ABYMS TIEPEMEHHBIMHU
U €€ perneHne

27

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUI! ¢ IByMs IIEPEMEHHBIMU
U €€ perneHne

28

Cucrema 1ByX JUHEHHBIX
YpaBHEHHH ¢ ABYMsI IEpEeMEHHBIMU
U €€ penieHue

29

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH ¢ ABYMsI IEpEeMEHHBIMU
U €€ penieHue

30

Pemenue cucrem AByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
IpYroe — BTOPOH CTEIIEHU

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

31

Pemenue cucrem AByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOU CTETIEHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d55a
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Pemrenue cucreM qByX ypaBHEHHUH,

32 OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOU CTETIEHU
Pemenue cucrem 1ByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a
IpYroe — BTOPOH CTEIIEHU
['paduaeckas maTEepIpeTaIIHs
34 CUCTEMBI YpaBHEHUH C IBYMS
IIEpEMEHHBIMU
35 Penrenue TeKCTOBBIX 3a1a4
anredpanvecKuM crocooom
36 Pemenue TekcToBBIX 3a/1a4
anredpanvecKuM crocooom
37 KonrponsHas pabora o Teme
"CucreMbl ypaBHEHUI"
18 YucnoBble HEPABEHCTBA U UX
CBOMICTBA
39 YucnoBble HEPABEHCTBA U UX bubmmoreka [IOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIE HEPABEHCTBA C OJTHOU bubnumoreka [IOK
IIEPEMEHHON U UX pEeLICHUE https://m.edsoo.ru/7f43af08
A1 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneiiHble HEPaBEHCTBA C OJJHOU bubmmoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
13 CucreMbl TMHEUHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM U UX PEILICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMspl TMHENHBIX HEPABEHCTB C

4 OJIHOM MEPEMEHHON U UX PEUICHUE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILLICHUE
46 KBagparHsle HepaBeHCTBA U UX bubmmoreka [JOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubmmoreka [IOK
pelieHne https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX
pelieHue
50 KBagparubie HepaBeHCTBA U UX
pelieHue
I'padnueckas naTEpIpeTaLUs
51 HSPS)BGHCTB U CI/ICTSMI;Iep:BeHCTB C bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
IBYMsI IEPEMEHHBIMU
['paduaeckas maTEepIpeTaIIHs
52 HEPABEHCTB M CUCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU
53 KontponbHas padoTa mo teme
"HepaBencrna"
54 KBanparuunas ¢pysakius, e€ rpadux bubanorexa HOK
U CBOMCTBA https://m.edso0o.ru/7f4396¢c6
55 KBagparnunas gynkius, e€ rpadux bubanorexa HOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pynkus, e€ rpadukx bubmmoreka [JOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
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57

[Tapabona, KOOPAMHATHI BEPITHHBI
mapaboJIbl, OCh CHMMETPUH
napaboJIbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapabona, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPUHI
napaboIibt

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapaboina, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPUHI
napaboJibt

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabo:a, KOOpIUHATHI BEPIIUHEI
mapaboJIbl, OCh CHMMETPUH
napadoJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapabo:a, KOOpIUHATHI BEPIIUHEI
mapaboJIbl, OCh CHMMETPUH
napadoJIbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabona, KOOPAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CHMMETPUHI
napaboJIbI

63

I'paduxu Qynkmmit: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

64

I'paduxu pynakmmit: y = kx, y=kx +

b, y=k/x, y=x°, y=vX, y=x|

65

I'paduxu Qynkmmit: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=x|

66

I'paduxu Gynkmit: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

67

I'paduku pynkmmit: y = kx, y=kx +

b, y=k/x, y=x°, y=vX, y=x|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxu Gynkmmit: y = kx, y =kx +

68 b, y=k/x, y=x3, y=vx, y=[X|

69 KonrponsHast pabora o Teme bubnuoreka [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84

70 [lonsTHe yncmoBOM Bbu6nuoreka [JOK
IIOCJIEIOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3ajaHue nocneaoBaTeIbHOCTH

71 peKyppeHTHOU popmyIion u bubmorexa [TOK

. https://m.edsoo.ru/7f43ebda

dhopmysoit n-ro wieHa

7 Apudmernueckas u bubnuoreka [IOK
reoMeTpUYECKas IIPOrPECCUU https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubanorexa HOK
reoMeTpruYecKasi IpoTrpeCcCum https://m.edsoo.ru/7f43f3b4
®opmyJIbl N-ro YieHa

74 apupMETHIECKON U bubmmoreka [JOK
F€OMETPUYECKON MPOrPECCUid, https://m.edsoo.ru/7f43f58a
CYMMBI MEPBBIX N YJIEHOB
®opmyJIbl N-ro YieHa

75 apudmeTnyecKoit u bubmmoreka [JOK
F€OMETPUYECKON MPOrPECCUid, https://m.edsoo.ru/7f43ef2c
CYMMBI MEPBBIX N YJIECHOB
®opmyJIbl N-ro YieHa

76 apudmeTnyecKoit u bubmmoreka [JOK
r€OMETPUYECKON MPOrPECCUid, https://m.edsoo.ru/7f43f0c6
CYMMBI MEPBbIX N YJIECHOB

77 ®opMyIbl N-ro WwieHa bubnuoreka [IOK

apudmeTnyecKoit u

https://m.edsoo.ru/7f43f72¢
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F€OMETPUYECKON MTPOrPECCUH,
CYMMBI IIEPBBIX N YICHOB

78

@opMyIIbI N-I'0 YJIeHa
apudmeTnyecKoit u
F€OMETPUYECKON IIPOrPECCU,
CYMMBI [IEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43£8a0

79

N3o0pakeHune 4ieHOB
apudmeTnyecKoit u
TF€OMETPUYECKON ITPOrPECCUit
TOYKaMHU Ha KOOPJAUHATHOMU
IIJIOCKOCTH

80

N3o0pakeHune 4ieHOB
apudmeTnyecKoit u
TE€OMETPUYECKON ITPOrPECCUit
TOYKaMU Ha KOOPJAUHATHOMU
IIJIOCKOCTH

81

JIMHENHBIN 1 YKCIOHEHITHAILHBIN

poct

82

CloHbI€ TPOLEHTHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

CnoskHbIE TPOLIEHTHI

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

84

KontponbHas padoTa mo teme

"YucnoBble HOCIEN0BATEILHOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 0600mEeH e U

CHCTeMaTH3alus 3HaHuH. 3anCh,

CpaBHEHUE, ACHUCTBUS C
IV CTBUTEIbHEIMH YHCIAMH,
YHUCJI0Bas1 HpHMaSI



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3als 3HaHUH.
[TporieHThI, OTHOIICHUS, TPOTIOPITUN

87

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3alus 3HaHH.
OxpyrieHue, NpudIMKEHUE, OIICHKA

88

[ToBTOpeHue, 0600mEeH e U
cucTeMaTu3aIus 3HaHuu. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUSCKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpeHue, 0600mEeH e U
cucreMaTu3anys 3Hadui. Pemenue
TEKCTOBBIX 3371a4 apu(PMETHUECKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 0600mEeHNE U
cucTeMaTu3anus 3Hagui. Pemenue
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0COO0M

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

91

[ToBTOpeHue, 0600mEeH e U
cucTeMaTu3als 3HaHUH.
[IpeobOpazoBanme anredpanyecKux
BBIPAKCHU, TOIIyCTUMBIC 3HAYCHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue, 0600mEeH e U
cucTeMaTu3als 3HaHUH.
[IpeoOpazoBanme anredpanyecKux
BBIPOKECHHH, IONyCTUMbIC 3HAUCHHS

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f444612
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[TpeobpazoBanue anredpandecKux
BBIPKCHUH, IOMYCTUMBIC 3HAYCHUS

[ToBTOpeHme, 06001IEeHNE 1
cucTeMaTu3anus 3HaHH.

bu6mmoreka [IOK

i [IpeoOpa3oBanue anredpanveckux https://m.edsoo.ru/7f444a94
BBIPAXKECHU, IOMyCTUMbIEC 3HAUCHUSI
[ToBTOpeHue, 0600mEeH e U

95 cucremaTtusanus 3HaHuil. OyHKuuu: bubanorexa HOK
IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIII
[ToBTOpeHue, 0600mEeH e U
cucrtemaTtusanus 3Hanuil. OyHkuuu: bubmuorexa [JOK

96 .
[IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpeHue, 0600mEeHNE U

97 cucrtemaTtusanus 3Hanuil. OyHkuuu: bubmuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII
[ToBTOpeHue, 0600mEeH e U

08 cucrtemaTtusanus 3Hanuil. OyHkuuu: bubmuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452¢6
byHKIII
[ToBTOpeHue, 0600mEeH e U

99 CHCTEMAaTH3allMsl 3HAHHH. Bbu6nuoreka [JOK
I'paduaeckoe permenue ypaBHeHHUI https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHue, 06001IeHNE 1

cucTeMaTu3als 3HaHUH.
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I'paduueckoe penieHre ypaBHEHUI
U UX CUCTEM

101

HToroBasi KOHTpOJbHAs paboTa

102

O0001IeHrEe U CHUCTEMAaTU3ALIH
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucna ¥ BEIUHCIIEHUA

1.1

BreimonaaTs , coucTrasa YCTHBIC u INMCHbMCHHBIC HpI/IéMI:I,

apudmeTnyeckre AeMCTBUS C pallMOHATbHBIMU YHUCIAMH

1.2

HaXO,Z[I/ITI: 3HAYCHUSA YUCIIOBBIX BI:Ipa)KeHI/II\/'I, IMPUMCHSATDH
pa3zHo0Opa3HbIe CIOCOOBI M TPUEMBI BEIYUCIICHUSI 3HAUCHUH TPOOHBIX

BBIpaKEHUH, cofepxKalx 0ObIKHOBEHHBIE U IECATUYHbIE IpOoOU

1.3

Ilepexoguts OT oOOHOM (OPMBI 3alMMCH  YUCEN K JPYroi
(mpeoOpa3oBbIBaTh  NECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECATUYHYIO IPOOb)

1.4

CpaBHUBATH U YIOPSAIOUMUBATH PallHOHATbHBIE YHCIA

1.5

OKpyrasTh ynuciia

1.6

BBINOMHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY
3HQYCHUI YUCJIOBBIX BBIPAXKCHUH. DBBINOIHATE ACUCTBUA CO

CTCIICHAMM C HAaTypaJIbHBIMH IOKa3aTCIIIMU

1.7

HpI/IMeHHTB NpU3HAKHU JCIUMOCTH, PaA3JIOKCHUC HA MHOKHUTCIA

HATypaJIbHBIX YUCEl

1.8

Pemate  IpakTMKO-OPUEHTHPOBAHHBIC  3alayd, CBSA3AHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYHUH,
IIPOLEHTAaMH, HHTEPIPETUPOBATh PE3YNbTAThl PEIICHHA 3anad C
y4E€TOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBbIX

00BEKTOB

Anrebpanyeckue BbIpaKeHHs

2.1

Hcnonp3oBaTh anreOpanyecKkyr0o TEPMHHOJOTHIO W CHMBOJHKY,

IPUMEHSTH €€ B IIPOLIECCEe OCBOCHHSI YUeOHOTO MaTepuaa




2.2

Haxomuth 3HaueHuss OyKBEHHBIX BBIPQKEHUNW TpU 3aJaHHBIX

SHAYCHUAX NMCPCMCHHBIX

23

BoimonHaTe mpeoOpa3oBaHUs LEJIOTO BBIPAKEHHS B MHOTOWIECH

MpUBEICHNEM NOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BEINOIHATE YMHOKEHNE OJHOWIEHA HA MHOTOWIEH ¥ MHOTO4JICHA Ha
MHOTOWJIEH, HPUMEHATHh (OPMYNBI KBajapaTra CyMMBbl M KBajapaTa

pasHocTH

2.5

OcCyImecTBIATh  pa3loKEHHE MHOTOWICHOB Ha MHOXHTEIH C
MIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTES, TPYIITHPOBKH

clIaraeMbIX, MPUMEHEHUS POPMYIT COKPAIIEHHOTO YMHOKECHHUS

2.6

[TpumensTh MpeoOpazoBaHUS MHOTOWICHOB JJIsl PEIICHUS PAa3TUYHbBIX

3ala4 U3 MaTCMAaTuKU, CMCKHBIX MTPEAMETOB, U3 pea.HBHOI\/'I MMPAaKTUKH

2.7

Ncnonb30BaTh CBOWMCTBA CTENEHEW C HATYpPaJbHBIMH MOKA3aTEIISIMU

JUIs IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHMs U HEPABEHCTBA

3.1

Pemlats IuHEHHBIE YpaBHEHUsS C OJHOM IIEPEMEHHOW, NMPUMEHSs
IIPAaBHJIa IEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCHIIBHOMY €MY.

[IpoBepsTs, ABIAETCS JIU YUCIO KOPHEM YPaBHEHHUS

3.2

[IpumensTe rpaduyeckue METONbl TPU PEUICHUU JUHEWHBIX

YpaBHEHUU U UX CUCTEM

33

[TonGupate mnpuMmepbl Map YHCEd, SBISIOUMXCS PEHICHHEM

JIMHEWHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMU

3.4

CTpouTh B KOOPAWHATHOM IIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS
C IByMsl IIEPEMEHHBIMU; MOJIb3YSICh IPauKOM, IPHUBOAUTH TPUMEPHI

pelIeHns ypaBHEHUs

3.5

Pemiate cuctembl IByX JIMHEMHBIX YpaBHEHUU C  JBYMS

NIEPEMEHHBIMH, B TOM YHUCIIE TpaQUIECKH

3.6

CocTaBisITh 1 pelaTh JUHEHHOE YpaBHEHHUE UIIN CUCTEMY JIMHEWHBIX
YPaBHEHHUH IO YCJIOBHIO 33Ja4U, HHTEPIPETUPOBATh B COOTBETCTBUH

C KOHTEKCTOM 3a/1a4! MTOJIy4YEHHBIN pe3yabTaT

Koopaunats! u rpaduku. OyHKINH

4.1

N3o00paxaTh Ha KOOPAMHATHOM NMPSMOW TOYKH, COOTBETCTBYIOILNE
3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbl, 3aIIMCBIBATH

YHUCIIOBBIC ITPOMCIKYTKHU Ha aJIFGGPaI/I‘-IGCKOM SA3BIKC




4.2

OrMmeuaTh B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKHU II0 3aJaHHBbIM

KOOpAMHATAM

4.3

Crpoutsb rpapuku TMHEHHBIX GyHKIUNA. CTpouTh rpaduK QYHKIUHT Y

= [x]

4.4

OnuceBaTh ¢ MOMOIILI0 (PYHKIIUNA U3BECTHBIE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, IEHY, KOJIUYECTBO,

CTOMMOCTb, IPOU3BOIUTEIHLHOCTD, BPEMsI, 00BEM pabOThI

4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYSHHIO €€ apryMeHTa

4.6

[Torumate rTpaduueckuii crmocod TMPEACTaBICHUS ¢ aHajau3a
uHpOpMaLMU, W3BJIEKATh M MHTEPIPETUPOBATH HMH(OPMAIHIO W3

rpadMKOB peasTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

Hcrnonp30BaTh  HadajdbHBIE  TPENCTABICHUS O  MHOXECTBE
NEHCTBUTENBHBIX YHCET ISl CPAaBHEHUSI, OKPYTIICHUS W BHIYHCICHUH,
n300pakaTh JIEUCTBUTEIIbHBIC YHCJIa TOYKAMHW Ha KOOPIWHATHON

IPsIMOi

1.2

[IpumeHsTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHA,
HaXOJUTh KBaJpaTHbIE KOPHM, HCIOJIB3Yys IpU HEOOXOIUMOCTH
KaJIBKYJISATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKCHU,

coJiepKalliX KBaJpaTHbIe KOPHU, UCTIOJb3Ys CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amucy OOJIBIIMX M MaJIBIX YHCET C IIOMOIIbBIO

JECATUYHBIX Opo0eii u cTerneneli yrcna 10

AnrebpanyecKue BHIPAKCHUS

2.1

[IpyuMeHsTh TOHSTHE CTENEHU C ILeJbIM IOKa3aTeseM, BBIOJIHATD
npeoOpa3oBaHus BBIPAKEHUH, COAEPKAINIMX CTENEHU C IEIbIM

ImoxKasarcjicM




2.2

BBITIONTHATE  TOXKIECTBEHHBIE MPEOOpa30oBaHUS  pallMOHATBHBIX
BBIPQKEHUI HA OCHOBE IIPaBWJI JEHUCTBUM HAJ MHOTOWICHAMU U

anreOpanvdecKuMu IpoOsIMH

23

PackmanpiBaTh KBaapaTHBIA TPEXUIIECH HA MHOKHUTEITH

24

[TpumensTh IpeoOpa3oBaHMsl BHIPAKEHUHN ISl PEUICHUS Pa3IUYHbBIX

3ala4 U3 MaTCMAaTuKU, CMCKHBIX MTPEAMETOB, U3 pea.HBHOI\/'I MMPAaKTUKH

YpaBHEHUs U HEPABEHCTBA

3.1

PemaTte nuHeEWHblE, KBaJApaTHbIE YpPAaBHEHUS M palUOHAJIbHBIC
YpaBHEHUS, CBOJSIINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C JBYMS

MNEPCMCHHBIMU

3.2

[IpoBOaUTHh MPOCTEUIINE WCCICIOBAHUS YPABHEHHH M CHCTEM
YpaBHEHHWH, B TOM UHCJIE C TPUMEHEHHEM TIpadUUeCKUx
Ipe/cTaBICHU (yCTaHaBINBATh, UMEET JIU YpaBHEHHE WIIM CHCTEMaA

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

3.3

Ilepexoguts oOT cnoBecHOW (OPMYIHMPOBKH 3agaud K &
areOpanyeckoil MOJENIN C MOMOLIbI0 COCTABICHUS YPaBHEHUS WU
CUCTEMBl YPaBHEHHUM, HWHTEPIPETUPOBATH B COOTBETCTBUM C

KOHTEKCTOM 3a/1a4¥l MOJY4YeHHbIN pe3ysbTar

3.4

[IpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB J[UIA CPABHCHMS,
OLICHKH, peIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX
CHCTEMBI, 1aBaTh rpah)uuecKyro WUTIOCTPALIMIO MHOXKECTBA PEIIEHUI

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIMHU

4.1

IlonuMaTe M HUCHOIB30BATH (byHKI_[I/IOHaJIBHBIG IIOHATUA U A3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAUCHHUS), OMPEICISITh 3HAYCHUE
(YHKLIMU 110 3HAYECHUIO apryMEHTa, ONPEeAesITh CBOWCTBA (DYHKIMH

no e€ rpauky

4.2

Crpoutsb rpaduku 31eMeHTapHbIX QYHKINUN BUA:
y=k/x

kix




, y =x%, y = X3 y = [X|, onmuChIBaTh CBOWCTBA YMCIOBOW (PYHKIIUU TIO €&
rpaduky

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJaIbTAThl 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna ¥ BEIUHCIIEHUA

1.1

CpaBHUBaATh U YNOPSAJOYMBATH PALMOHAIBHBIE U HWPpPalMOHAILHBIE

qucia

1.2

BrimonHaTe apudmeTHueckue 1eHCTBUS ¢ palliOHATLHBIMU YHCIaMH,
couerasi yCTHbIE U TMCbMEHHbBIE MPUEMBI, BBITIOJIHATH BHIYUCICHUS C

HppanuoHaJIbHBIMU YU CJIaMU

1.3

Haxonuth 3HaueHUs CTENEHEN ¢ LENBIMU MMOKA3aTEISIMU U KOPHEM,

BbIYUCIATH 3HAYCHH A YHUCIIOBBIX Bblpa)KeHI/II\/'I

1.4

OkpyrisTh  JA€WCTBUTEIbHBIE  YHCIA, BBIMNOJIHATH  HPUKHAKY

pe3yiibTaTta BBIHHCHGHHﬁ, OLICHKY YHUCJIOBBIX Bblpa)KeHI/II\/'I

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemarp nuHelHble W  KBaJpaTHblE ypaBHEHUS, YpPaBHEHMS,

CBOJAIIUECS K HUM, TPOCTEHIIINE JPOOHO-paLlMOHANIbHbIE YPaBHEHUS

2.2

Pemats cucTemMsl ABYX JIMHEWHBIX YPABHEHU C IBYMS [IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHCHUE HE SIBIISICTCA

JIMHEHHBIM

23

PemaTte TekcTOBBIE 332Ul AIT€OPandEeCKUM CIIOCOOOM C MTOMOIIBIO
COCTaBJICHUS YPAaBHCHHS WJIM CUCTEMBI JIBYX ypaBHECHUH C JBYMs

MNEPCMCHHBIMU

24

[IpoBOaUTHE MpPOCTEUIINE HWCCICIOBAHUS YPABHEHHH M CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C NPUMEHEHHEM TrpapuiecKux
NpeCTaBiICHUN (HampuMmep, yCTaHaBIMBaTh, UMEET JIM YpPaBHEHHUE

WIM CUCTEMA YPABHEHUM PEIIECHUS, ECIIU UMEET, TO CKOJIBKO)




2.5

Pewlats yMHEVHBIE HEpPABEHCTBA, KBAJApPAaTHHIE HEPaBEHCTBA,
n300pakaTh pelIeHNEe HEPAaBEHCTB HA YUCIIOBON MPSIMOM, 3aITUCHIBATh

PEIICHUE C ITIOMOUIBIO CUMBOJIOB

2.6

Pemrate cucreMbl JHHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB,
BKITIOYAOIIME KBAJPaTHOE HEPABCHCTBO, HW300pakaTh pEHICHUE
CHUCTCMbI HCPABCHCTB HA JHCIIOBOU HpHMOﬁ, 3alMUCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPH PELICHUH Pa3IMYHBIX 3a]a4

DyHKIMU

3.1

PacrioznaBate  (QyHKIIMM  W3YYCHHBIX  BUIOB.  lloka3biBaTh
CXEMaTUYECKN PACIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpa¢ukoB GyHKIMKA BHna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHUMOCTH OT 3HA4eHUU K0d()(PHUIIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIUI

3.2

[Toka3pIBaTh CXEMAaTHYECKHU pACMOJOKEHUE Ha KOOPAMHATHON
IUIOCKOCTH TpadukoB GyHKUMN BuAa y = VX, y = |X| U ONUCHIBAThH

CBOWCTBA (PyHKIUH

3.3

Crpouth M u300pakaTb CXEMaTHYECKH TpapuKH KBaJpaTHUHBIX
(GyHKUIMH, OMMCHIBaTH CBOMCTBA KBAaAPAaTHYHBIX (QYHKIUH MO HX

rpadgukam

3.4

Pacno3naBare KBajpaTU4YHYIO0 (QYHKUHUIO 1O (popMyie, MPUBOAUTH
pUMEpbl KBAJPAaTHUHBIX (DYHKIMA M3 peasbHON XU3HH, (U3UKH,

reOMEeTpHUH

Apudmernueckasi 1 reoMeTpUIecKasi IpOrpeccuu

4.1

Pacno3HaBate apu(METHUYECKYI0 U TE€OMETPUUYECKYIO MPOTPECCUU

IPY Pa3HbIX Croco0ax 3aaaHus

4.2

BBINONHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (POpMyN n-ro wieHa
apu(METHUECKON U TeOMETPUIECKOI Mporpeccuii, CyMMBbl IEPBBIX N

YJICHOB

4.3

I/I306pa)KaTb YJICHBI IIOCJICA0OBATCIbHOCTH TOYKaMH Ha

KOOPAMHATHOW INIOCKOCTH




44

Pemiate 3agauu, CBSI3aHHBIE C YUCIOBBIMU MOCIEI0BATEILHOCTSIMU, B
TOM 4YHWCJI€ 33Jayd U3 peaIbHON KHU3HU (C HCIOIb30BAaHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEXOA OT OJHON (HOPMBI 3aIKCH
1.1 npobeit k apyroi. [loHsATHE palMOHATLHOTO YHCIA, 3aliCh, CPABHECHHE,
YIOPSAAOYMBAHUE PALIMOHATIBHBIX YHCET
- Apudmerndeckre IeicTBUS ¢ pallMOHATBHBIMU YnciIaMu. Pemenue 3a1a4 u3
' peanbHON MPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHb ¢ HaTypajlbHBIM IIOKa3aTeleM: OIpelelieHHe, NpeoOpa3oBaHue
' BBIpQ)KEHUI Ha OCHOBE ONpEEICHHUS, 3aIIHCh OOIBIINX YHCEI
14 ITporeHThl, 3anuCh NPOLEHTOB B BUAE ApoOU U IpoOU B BHUJIE NMPOLEHTOB.
' Tpu ocHOBHBIE 33/1a4y Ha ITPOLIEHTHI, PELICHHE 3a7a4 U3 PEAIbHOM IPAKTUKHU
s IIpumeHeHHEe TPU3HAKOB JAEIUMOCTH, Ppa3JIOKEHHE Ha MHOXUTENIN
' HaTypaJIbHBIX YUCEI
16 PeanbHble  3aBHUcMMOCTH, B TOM 4Hciae InpsMas U oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
51 IIepemeHHBIE, YNCIIOBOE 3HAUCHUE BBIPAYKEHUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHUS TICPEMEHHBIX
55 [IpencraBnenue 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUAE (OPMYIHI.
' Beruucnienus no popmynam
53 IIpeoOpa3oBaHue OYKBEHHBIX BBIP@XEHUH, TOXAECTBEHHO paBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
55 OpnowieHbl 1 MHOroueHsl. CreneHp MHOrowieHa. CloXeHue, BBIYUTaHNUE,
' YMHOKE€HUE MHOTOWIECHOB
@opMysbl COKPAIIEHHOTO YMHOMKEHHWS: KBaJpaT CyMMBI H KBaapaT
2.6 pazHoctu. dopmyna pa3zHOCTH KBajapaToB. Pa3nokeHne MHOIOWIEHOB Ha
MHOKHTEIIN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
' PAaBHOCUIILHOCTb YPaBHEHUI
39 JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YMCIIO KOpPHEH JIMHEWMHOIO
' YpaBHEHUS, PEUICHNUE JIMHEHHBIX YPaBHEHUI
33 CocrapieHue ypaBHEHUH M0 YCIOBUIO 3a7auu. PellieHne TeKCTOBBIX 3a/1a4 ¢
. MMOMOLIBIO YPABHEHUI
3.4 JluneliHoe ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €ro rpaduk
CucremMa OBYyX JMHEMHBIX YpaBHEHMH C JIByMsl MepeMEHHbIMH. PerieHue
3.5 CHCTEM ypaBHEHHH crioco00OM MoIcTaHOBKH. [IpuMeps! penieHns TeKCTOBBIX
3a/1a4 ¢ MOMOIUIbIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpadpuku. yHkimu
4.1 Koopaunara Touku Ha npsiMoi
n UucnoBelie mpoMexKyTKH. PaccTosiHue Mex 1y ABYMsI TOUKaMH KOOPAUHATHOM
. IpsAIMOI
43 [TpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opArHATA
' TOYKHM Ha KOOPJIUHATHOM TJIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1aHHbBIX Gopmynamu. YreHne rpa)ukoB pealbHbIX
' 3aBUCUMOCTEHN
4.5 [Tonsitue pynkmuu. 'paduk Gpynkiuu. CBoiicTBa GyHKITANA
4.6 Jlunetinas gynkius, e€ rpaduk. ['paduk byHKINN ¥ = [X|
. I'paduveckoe pemieHne JIUHEHHBIX YpaBHEHWW M CHUCTEM JIMHEHHBIX
. YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 Yucna v BBIYUCIEHUS
. KBanpatneiii kopenb u3 uyucia. [loHarue o0 WpparMOHATBLHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHAIBHBIX YHCET
CpoiicTBa apuPMETHYECKUX KBAJPATHBIX KOPHEH W WX MNPUMEHEHHE K
1.2 peoOpa3oBaHUIO YUCJIOBBIX BBIPKEHHI u BBIYHCIICHUSIM.
JleicTBUTENbHBIC YKCIIA




1.3 CreneHb ¢ 1eNnbIM MoKa3zaTesneM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCia
2 AnreOpandeckue BoIpaKEHUS
51 KBampatublif  TpéxuseH, pa3lio)KeHHE KBaJpaTHOrO TpEXuieHa Ha
' MHOXKHUTEITH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeICHUE anreOpandeckux apooei
2.4 PanrionansHbIe BRIpaXXEHUS U UX TIPEOOpa30OBaHUE
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyla KOpHEH KBaJpaTHOTO ypaBHEHUS.
' Teopema Buera
32 Pemenue ypaBHeHM, CBOASAIINUXCS K TUHEUHBIM U KBaJPATHBIM
33 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'padmueckas mHTEpIIpEeTALls YPAaBHEHUH C NIBYMS IEPEMEHHBIMH U CUCTEM
34 JIMHEWHBIX YPAaBHEHU C ABYMs NIepeMeHHbIMU. [Iprumepsl pemienus cucreM
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 33714 aNreOpandecKuM CriocoOoM
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHON MEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
4 OyHKIUU
41 [MonstTne Qyakuuu. OONACTh ONpeAeNeHUuss M MHOXKECTBO 3HAUCHUN
' ¢byakuun. CriocoObI 3amanus QyHKITHI
4.2 I'paduk pyakun. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB QPyHKIUH, OTpAKAIONIUX peaTbHbIE MPOIECChI
44 OyHKIMM, ONUCHIBAIOUINE MPSAMYI0 U OOpaTHyI0 MpPONOPLUOHANIBHbIE
. 3aBUCUMOCTH, UX IrpaduKu
4.5 OyHKIUYU y =x7 y = X7
4.6 Oynknuu y = [x, y = |x]|
4.7 I'paduaeckoe perneHue ypaBHEHHIH U CUCTEM YpaBHCHHMA

9 KVIACC




Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Yucna ¥ BEIYUCIIEHUS

1.1

PaHI/IOHaJ'II)HI)Ie 4quciia, HppaldOHAJIBHBIC YHCJIa, KOHCYHBIC U OeCKOHEYHEIE

JIECTUYHBIC POOH

MHoXecTBO  JIeHCTBUTEIBHBIX  YHMCEN, JACUCTBUTCILHBIC UYHCIIa  Kak

OCCKOHEUYHBIC JIeCATHYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE

I MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YHCEII WU KOOPAUHATHOM IPSMOU.
CpaBHEHHE NEHCTBUTENBHBIX YHCEIT
1.3 Apudmerndeckue ASHUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubamkeHus, oleHKU. Pa3mMepsl 00bEKTOB OKPYXKAIOIIEro MUpa,
14 JUIUTETILHOCTh MPOLECCOB B OKpYy»KatomeM mupe. [lpubmkénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH mpuOmkeHus. Oxpyrinenue uncen. [Ipukuaka u oreHka
Pe3yAbTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOW MEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOSIIMXCS K KBaAPATHBIM
04 bukBanpatHoe ypaBHeHue. Ilpumepbl penieHuss YpaBHEHHUM TpETbEH W
' YETBEPTOU CTETIEHEN Pa3JIOKEHUEM HA MHOXKHUTEIN
2.5 Pemenne npoOHO-paniMOHaIBHBIX YpaBHEHUT
2.6 CucreMbl ypaBHEHU I
2.7 YpaBHEHHE ¢ IBYMS ITIEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMS TIEPEMEHHBIMU
29 Pemenue cucreM nByX ypaBHEHMH, OAHO M3 KOTOPBIX JUHEWHOE, A IPYroe —
' BTOPOU CTEIIEHU
2.10 ['padpraeckast mHTEpPHpETALNS CHCTEMBI YPAaBHEHUH C IBYMsI IIEPEMECHHBIMH
2.11 Pemrenne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocooomM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON NMEPEMEHHOMN
2.15 KBanpaTHble HEpaBeHCTBA




['padmyeckass MHTepIpeTaluss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NIEPEMEHHBIMU

3 DyHKIIMU

31 KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KOOpIUHATHI
' BEPIITMHBI TapadoJIbl, OCb CHMMETPHHU MapadOJIbI

3.2 I'paduku bynakuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'padpuku dynakauit y=k/x, y = x* 1 X cBOMCTBa

3.4 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 YucnoBble NOCIEA0BATENBHOCTH

il Omnpenenenue u crocoObl 3aJaHHUsT YUCIOBBIX MOCTIEI0BATEIBHOCTEH. 3ajaHNe
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopMyor u popmyIioit n-ro dieHa

n Apudmerndeckass mporpeccusi. DopMynbl n-TO WieHa apuhMETHUECKOU
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckass mporpeccuss. @Dopmyibl 7n-ro  4jaeHa IE€OMETPUYECKOU
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

44 N3o0pakeHue YIEHOB apU(PMETHYECKOH M TE€OMETPUYECKOH IMporpeccHii
) TOYKaMU Ha KOOPJAUHATHOM TJIIOCKOCTHU. JINHEHHBIN 1 SKCIOHEHIIUATIbHBIN pOCT

4.5 Cl0KHbBIE TPOLEHTHI




IMPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHSTHAMH: MHOXECTBO, IIOJMHOKECTBO,
olepanuuy HajJ MHOXKECTBAMHU; YMEHHE OIEPHUPOBATH IOHATHUSIMH:
rpad, cBA3HBIN rpad, nepeBo, UK, IPUMEHATh UX MPU PELICHUH
3ajja4; yYMEHUE UCMOJIb30BaTh TIpaUuecKoe IpeiCTaBICHUE
MHOJKECTB JUIsl OIMCAaHUSl PEAIbHBIX IPOLIECCOB U SBJIECHUM, IPU

pELIeHNH 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMU: OIIpe/ie]IeHHe, akCHoMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHHUE paclo3HaBaThb WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, MPUBOJUTH MPHUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHIMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJIO, JETUMOCTh HATypaJIbHBIX YHCEJ, MPU3HAKU
JEIUMOCTH, 1€J0€ YMCI0, MOJYJIh Yucia, OOBIKHOBEHHAs po0b U
JecsaTHYHas ApoOb, CTAHJAPTHBIN BHJI YMCIIA, PallMOHAILHOE YHCIIO,
UpPpALMOHATIBHOE YHCIIO0, apu(METHYEeCKUil KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHUCIAMH, CpaBHUBATb U
YHOpAIOYMBATh YHWCIA, HPEACTABIATH YHUCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJISITh YHUCJA; YMEHUE JieJaTh MPUKHUAKY U OLEHKY

pe3ynbTara BEIYUCICHUH

YMeHue onepupoBaTh MOHATHSAMHU: CTEHCHD C IIETBIM ITOKa3aTeNeM,
apu(MeTHUECKUI KBaJAPaTHBII KOPEeHb, MHOTOWICH, alnredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpHEM HATypajbHOH CTENeHH
OoJbllIe €TUHMIIBI, YMEHHME BBINOJHATH pacu€Tel Mo (opmynam,
npeoOpa3oBaHUsl IENbIX, JPOOHO-PAMOHATBHBIX BBIPAKEHHH H
BBIPKEHUI C KOPHSMH, pa3I0KEHHEe MHOTOWIEHA HA MHOXHUTEIH, B
TOM YHCIIE C HCIOIB30BaHHEM (OpMYT Pa3HOCTH KBAJpPaToB H

KBaJpaTa CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IEPEMEHHOW, YUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBaIpAaTHbIE YPABHEHUS,
IpOOHO-pallMOHALHEIC YPAaBHEHUS C OJHON MEPEMEHHOU, CHCTEMBI
JIBYX JJMHEWHBIX YpaBHEHUM, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YUCJIE IPU PELICHUH 3a4a4 U3 IPYTUX NPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIO0JIb30BaTh KOOPIMHATHYIO
OpsIMYI0 U KOOPAMHATHYIO TUIOCKOCTH JUISI MU300pa)KEHUS pElIeHU

YPaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIHS, TpaduK QYHKIIUHN, HYJIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOMOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIlee M HAUMEHbILEE 3HAUCHUS
byHKIHIH; yMEHHE OIIepUpPOBAThH HOHSATHSAMHU: npsmast
IPONOPLHUOHATILHOCTD, JINHEHHAs PYHKIUS, KBapaTU4Has PyHKIHUS,
oOpaTHass MPONMOPIHMOHATLHOCTh, Napabona, rurmepOosa; yMeHHe
ctpouth rpaduku  QYHKUMH, HUCHOIB30BAaTh rpaduku A
ONpeAesieHUs CBOWCTB MPOILIECCOB M 3aBUCUMOCTEU, ISl PEIICHUS
3a1a4 U3 OpYruxX Y4eOHBIX MPEIMETOB U PeajbHOM JKU3HU; YMEHUE

BbIpaxaTh OpMyJaMH 3aBUCUMOCTU MEXIY BEJIMYUHAMU

YMmenue OIIepupOBATH MOHATHSIMHU: MOCIIEI0BATEIbHOCTD,
apudMeTHuecKass M TEOMETpHYECKas IPOrPEeCcCHH;  yMEHHUE
HCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATENBHOCTEHN, (DOPMYIBI CYMMBI U
o0I1ero 4ieHa MpU PELIeHUH 3a7ady, B TOM YHCIE 3a]a4 U3 JPYTUX

y4eOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemarh 3aa4u pa3HbIX TUMOB (B TOM YHCJIE Ha MPOIICHTHI,
JIONM WM 4YacTH, JABI)KEHUE, paboTy, IIeHy TOBAapOB U CTOHMMOCTD
MOKYTIOK U YCITYT, HAJIOTH, 33/1a4¥ U3 00JIACTU YIIPABIICHUS JIMYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTaBISITh BBIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJayH,
HCCJIEIOBATh MOJIyUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOJ00HOCTh

MIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHAMHU: (PUTYpa, TOUKA, OTPE30K, MpsIMas,
ayd, JIOMaHas, yTouI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUHU TPEyrOJIbHUKY,




IPSIMOYTOJIbHBIM TPEYroNbHUK, MeIuaHa, OMCCeKTpuca M BbICOTA
TPEYrojibHUKA,  YETBIPEXYrOJbHHUK,  Mapajuiesiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (HUTypamu;
YMEHHE peliaTh 3a/a4d, B TOM YMCJIE U3 MOBCEIHEBHOHN XKM3HU, HA
HaXO0X/IEHNE F€OMETPUUECKHUX BEJIMYHMH C IPUMEHEHUEM N3Y4YEHHBIX

cBOMCTB (huryp u pakToB

10

YMeHue onepupoBaTh MOHSATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJILHUKOB; MapaIeIbHOCTh M MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJd MEeXIy HpSMBIMH, NEpHEHIUKYISAp, HAKIOHHAs, IMPOCKINS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKU M TPSIMOI; YMEHHE PAcIO3HABaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapasieNbHOCTH U

NEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE
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YMeHHne onepupoBaTh MOHATUSAMH: [JIMHA, PACCTOSHHE, YroJl
(BemMuMHA yIJia, CHHYC U KOCHHYC yIJIa TPEYTrOJIbHUKA), TUIOIAIb;
YMEHHE OIICHUBATh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE TMPUMEHATh (HOPMYNIBI TEpUMeTpa W IUIOMAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTU U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajlIeeNuIe1a; YMEHUE MPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTIOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy [lucaropa, TpUroHOMETpHUYECKHE COOTHOUICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIaAeH

12

YMenne wu300paxkaTh IUIOCKHE (GUTYphl M WX KOMOWHAIIWH,
IPOCTPAHCTBEHHBbIE (PUTYPBI OT PYKH, C TOMOULIBIO YEePTEKHBIX
HHCTPYMCHTOB H JJICKTPOHHBIX CpPCACTB II0 TCEKCTOBOMY WU

CHUMBOJIbBHOMY OITMCAHHUIO
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YMeHue onepupoBaTh TMOHATHSMHU: MPSMOYTOJbHas CHCTEMa
KOOpJMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
NPOU3BEICHNE BEKTOpa Ha YHCIO, CKaJsIpHOE TPOU3BEICHHE
BEKTOpPOB; YMEHHE HCIIOJIIb30BaTh BEKTOPHl M KOOPAMHATHI IS
MPEJICTAaBICHUS] TaHHBIX U PEUICHUs 3ajad, B TOM YHUCIE U3 JIPYruX

y4eOHBIX IPEIMETOB U PEATLHOM KU3HU
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YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBEIE H KpPYT'OBLIC

JUarpaMMmbl, TaONWIBI, CcpeaHee apuMETHYECKOoe, MEIHuaHa,




HauOoJibIlIee ¥ HAaMMEHBINIee 3HAYCHHS, pa3Max YUCIOBOr0 Habopa;
yMEHUE W3BJEKaTh, HMHTEPIPETUPOBATE M  INPeoOpPa3OBBIBATH
WHPOPMAIIMIO, TIPEJICTABICHHYI0 B Ta0iMIaX ¥ Ha Jdarpammax,
OTPAXKAIOIIYIO CBOMCTBA U XapAaKTEPUCTUKHU PEATbHBIX MPOIECCOB U
SBJICHWI; YMEHUE pAacClO3HAaBaTh W3MEHUYMBHIC BEIMYUHBI B

OKpYXaroIleM MUpe
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YMeHue onepupoBaTh MOHATUSMHU: CIyYalHBIA OMBIT (CIydalHBIN
SKCTIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIM MCXO.M)
CIIy4aifHOTO OIbITa, CIy4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4alHBIX COOBITMH B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH; YMEHHUE peIlaTh
3aJjaud METOAOM OpPIraHU30BAaHHOTO Iepedopa U ¢ UCMOIb30BAHUEM
IIpaBWJIa YMHOKEHUS; YMEHUE OLIEHUBATh BEPOSTHOCTU pEabHbBIX
COOBITUI U SIBJIEHUH, TIOHUMATh POJIb MPAKTUYECKHU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpY)XalOLIeM MHpPE U B IKHU3HH;
3HAaKOMCTBO C IOHSTHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCET U €ro POJIBIO B MACCOBBIX SABJICHUAX
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YMenue BbIOMpaTh MOAXOISIINNA W3YYCHHBIH METOJ JUIS PeIICHUS
3a71a4M, MPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJAE U KU3HU, PACIO3HABATH NPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OINHMCHIBATH OTJEJIbHBIC BBIJAIONIUECS PE3YJIbTATHI,
MOJyYCHHBIE B XOJI€ PA3BUTHSI MATEMATUKU KAaK HAYKH, NPUBOIAUTH
MpUMEpPbl  MAaTEMATHYECKUX OTKPBITMA W HUX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHOU UCTOPUU




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii JJIEMEHT COJEPKAHUSA

1 Uucrna u BBIYUCTIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

1 OOBIKHOBEHHBIE H  JECATUYHBIC  ApOOW, TMPOIEHTH, OCECKOHEYHBIC
' nepUOANYECKUE APOodH

3 PannonanbHble 4yucna. ApudMmeTHuecKkHe OINepalud C PalMOHAIbHBIMU
. YUCIaMHU

L4 JetictButenbHple yncia. ApudMETHYECKHE OINEeparuu C JICUCTBUTEIHHBIMU
. YyHClIaMu

s [TpuOmkE€HHbIE BBIYMCICHUS, TpaBUiIa OKPYIJVIEHUS, MPUKHIKA U OLIEHKa
. pe3ynbTara BEIYUCICHUH

2 Anrebpanyeckue BhIpaXEHUs

2.1 BykBeHHbIE BhIpaykeHUs (BBIPRXKEHUS C TEPEMEHHBIMH )

55 Crenenb ¢ nensiM mnokasareiaeM. CTeNeHb € palMOHAIBHBIM IOKa3aTeeM.
. CaoiicTBa cTeneHu

2.3 MHorouneHsl

2.4 Anrebpanueckas 1pooOb

5 Apudmernueckuii  KopeHb  HaTypaldbHOM  cremeHu.  JleiictBusa ¢
' apuQMEeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

- Llenbie u apoOHO-panMoOHANbHBIE ypaBHEHUS. CHCTEMbl U COBOKYITHOCTH
. ypaBHEHUU

35 Llenble u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN




Apudmernueckass u reomerpuueckas mnporpeccun. dopmyna  CI0XKHBIX

4.2
IPOLIEHTOB
5 OyHKIUH
OyHKnus, cnocoosl 3amanus  Gyaknuu. ['paduxk  dysakmmm. OoOmacTs
OTIpeNieNIeHus] U MHOXecTBO 3HaueHu# ¢pynkuuu. Hynmu pynkuuu. [lpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMBbl U
MUHUMYMBI (yHKIuu. HanOosnbiiee n HauMeHbIlee 3Ha4YeHHE (YHKIIMH Ha
IPOMEXKYTKE
6 KoopauHatsl Ha npsiMoOil ¥ TIIIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKH
7.4 OKpy’KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKuX BETMYHH
7.6 BekTopsbl Ha mIocKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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