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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPOAOJDKEeHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. PazButne y o0yuarommxcs
HaY4YHBIX TPEACTABICHUA O TPOUCXOXKICHUU W CYIIHOCTH anredpandecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAayKOU SBJIICHUN U MPOILIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM IH(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILIICHUS,
CHOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JECHCTBUSI M BBIBOABI,
(dopmynupoBaTh yTBepAkKAeHUA. OCBOEHHE Kypca anredpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOI0 MBIIUIEHUS OOYYaloIUXCS: OHU HCHOJIB3YIOT JAEIyKTHBHBIE U
MHIYKTUBHBIE PacCyKICHUsI, 0000IIeHNe U KOHKPETH3aluIo, a0CTparupoBaHue U
anajoruto. OOyueHume  anreOpe  mpeAnojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIbHOCTH O0YYaloIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aja4 SBJSeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B crtpyktype mnporpammbl yueOHOro Kypca «Ainredpa» Uis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJIEP)KAaTEIbHO-METOINYECKUE
auHuK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxpas u3 3TUX coAepKaTelbHO-METOIUYECKUX
JMHUNA pa3BUBaeTCsS Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOICHCTBYS C
ApPYTUMHU €ro JWHUsAMU. B Xome wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
MPUXOJUTCS JIOTHUECKH PACCYXAaTh, UCIOJIB30BAaTh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpa» BKIIOUYCHBI

HCKOTOPBIC OCHOBBLI JIOTHKH, IIPCACTABICHHBLIC BO BCCX OCHOBHBIX pa3aciiax



MaTeMaTH4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTthyeckoro s3blka. ColepKareabHOl U
CTPYKTYPHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «AnreOpa» sBIsSETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Copnepxxanne nuHUM «Yuclia W BBIYMCICHUS CIYKUT OCHOBOM Jid
JanbHEMIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Y OOyYaroIIMXCs
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsi TOBCEIHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJIE HA YPOBHE OCHOBHOTO 00IEro 0Opa3OBaHMS
CBS3aHO C pAalMOHAIBHBIMM M HUPPALMOHAIBHBIMU YHCIAMHU, (POPMUPOBAHHEM
NpeICTaBIEHUH O JEHCTBUTEIBLHOM 4YHUCJE. 3aBepIIeHUE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIo.

Copeprxkanue qByX ainreOpanvyeckux JMHUN — «ANreOpandeckre BhIPaKESHUS»
U «YpaBHEHHUS W HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO Y OOYHAIOITUXCS
MaTEMaTUYECKOro arnrmapaTra, HEOOXOJIMMOIo [JIsi PEIICHHs 3ajlad MaTeMaTUKH,
CMEXHBIX TMpPEJAMETOB M TNPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha yposHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4YeOHBIH MarTepuan TPYNIUPYETCS BOKPYT
paIMOHANIbHBIX BBIpaXeHHI. AnreOpa IeMOHCTPUPYET 3HAYCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMAaTHYECKUX MOJIeNICH, OMHMCAHHS MPOLECCOB U
SBICHUN peanbHOro Mupa. B 3agaum oOydyeHus anrebpe BXOMIAT Takke
JanbHeWIIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOTro, B
YaCTHOCTH, /I OCBOCHHMS Kypca WHGOPMATUKH, W OBJIAJICHUE HABBIKAMHU
JIeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX ()OPM CIIOCOOCTBYET
pa3BUTHUIO BOOOPaKEHUS, CIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUECTBY.

Conepsxanve QyHKIIMOHAITBHO-Tpa(UUeCcKOi THHUH HAIEJICHO Ha TOyYCHHE
oOydJarommMHCs 3HAHUK O (QYHKIHUSAX KaK BOKHEHUIIEH MAaTEMaTHYECKON MOJEIH
JUTSL OTIUCAHUS U UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOILECCOB U SIBIICHUM B MPUPOJIE
u oOmectBe. M3ydeHue martepuana CrIoCOOCTBYET Pa3BUTHUIO Yy OOydaroUIuMXcCs

YMCHHUS UCIIOJIBb30BATh PA3JIMYHBIC BBIPA3UTCIBHBIC CPCACTBA A3bIKA MATCMATUKHU —



CIIOBECHBIE, CUMBOJIMUECKHE, Tpaduyueckue, BHOCUT BKJIaJ B (HOpPMHUpPOBaHUE
MPEACTaBICHUN O POJIM MAaTEeMaTUKH B PA3BUTUU ITUBWIU3AIUUA U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7-9 Kjaccax u3ydaetrcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3leibl COACpP>KAHUSA:
«Yucna ® BBIUKCICHUS», «ANTeOpandecKkue BBIPAKCHUS», «YPaBHECHUS W
HEpaBEHCTBay, «DyHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 gaca B Hemeno), B 8 kimacce — 102 vaca (3 yaca B Heaeno), B 9

kinacce — 102 gaca (3 yaca B HEJIEIHO).



COIEPKXAHUE OBYYEHUA

7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npobeit k apyro. IloHsiTMe panuMoOHANBHOrO 4YMCIA, 3alUCh, CpaBHEHUE,
yIOPSOYMBAHUE  PAlMOHAIBHBIX 4uceld. ApudMernyeckue ACHCTBUS  C
palMoOHANIbHBIMU YuCIaMU. PeleHue 3aiay U3 peajibHOM MPaKkTUKU HA YacTH, Ha
JpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTEJNEeM: OIpejesieHne, Mnpeodpa3oBaHue
BBIPQYKEHU Ha OCHOBE OMpEJIETCHUS, 3aTUCh OoNbIIKX yucen. [IpouenTsl, 3anuch
NPOLIEHTOB B BHJI€ IpoOU U JpOOM B BHJIE MPOILIEHTOB. TpH OCHOBHBIE 3aJa4l Ha
IPOLICHTHI, pEHICHUE 3a7a4 U3 PEaIbHON MPAKTUKH.

[IpuMeHeHne TPU3HAKOB JACIMMOCTH, pa3lOKEHHE Ha  MHOXKUTEIU
HATypAJIbHBIX YUCE.

PeanpHpie  3aBUCMMOCTH, B TOM  4YHcle TmpsiMas W oOpaTHas
IPOMOPIUOHATBHOCTH.

AJsireOpanyeckue BbIpasKeHUs

[IepeMeHHBIE, YUCIIOBOE 3HAUYCHUE BBIPAKECHUSA C NIEPEMEHHOM. [[omycTuMblie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEIUUYMHAMH B BUJIE
dbopmynbl. Beraucnenus o ¢popmynam. [IpeodpasoBanrie OyKBEHHBIX BBIPAKECHHH,
TOXKJIECTBEHHO paBHbIE BBIpAKEHHWS, TMpaBWia MpeoOpa3oBaHUS CYMM H
MPOU3BEACHUH, MPaBHIIa PACKPBITUS CKOOOK U MPUBEACHUS MOI00HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM IMOKA3aTEJIEM.

OnHowiensl U MHOrowieHbl. CteneHb MHOrousieHa. Clo)keHue, BbIYMTaHUE,
YMHOXEHUE MHOrouJieHOB. DOopMylibl COKpPALIEHHOIO YMHOXEHHUS: KBajapar
CyMMBl M KBaApar pa3HocTu. Popmysna pa3HOCTH KBaJpaToB. Paznoxkenue

MHOI'O4JICHOB Ha MHOXXHTCIIN.



YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHUs, IpaBujia NpeoOpa3oBaHUsl ypaBHEHMS,
PaBHOCUJIBHOCTh YPABHEHUH.

JIuHeliHOE ypaBHEHUME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEU JIMHEUHOTO
YPaBHEHHUs, pELICHWE JUHEWHbIX YypaBHEHUW. COCTAaBIEHUE YpaBHEHUU IO
YCIIOBHIO 3a7ja4uM. PenieHne TeKCTOBBIX 3a/1a4 C NOMOILBIO YPAaBHEHUM.

JIluneitHOe ypaBHEHUE C JIBYMs MEpPEeMEHHBIMHU U ero rpaduk. Cucrema JIByxX
JVUHEWHBIX YpaBHEHHUUN C JAByMs NEPEMEHHbIMU. PelieHne cucrteM ypaBHEHUU
croco0oM MojACTaHOBKHU. [lpuMepbl pemieHus: TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM YPAaBHEHUM.

DOyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble IPOMEXKYTKU. PaccTosiHue Mexay
IBYMSI TOYKaMHU KOOPJIUHATHOUW MPSIMOiA.

[IpsimoyronibHas cuctema koopauHat, ocu Ox u Oy. AbGcuucca U opJauHaTa
TOYKHM Ha KOOpJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX HOpMYIIaMu.
Utenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lomartue ynkmuu. [padux
¢bynkuuu. CoiicTtBa Gpynkumid. JIuneitnas ¢yakuus, e€ rpaduk. ['paduk dyHKINHA
y = |x|. Tpaduueckoe pemieHre JTMHCHHBIX YPAaBHCHHN W CHUCTEM JIMHEHHBIX
ypaBHEHUH.

8 KUIACC

Yucjia 1 BLIYUCTIEHUS

KBagpatueiii koperb u3 umcna. [loHsTue 00 uUppanmoHAIBHOM 4YHUCIE.
JlecaTruuHble TIPUOIMKCHHUS UppAMOHATBHBIX urcesr. CBONCTBAa apu(METHICCKUX
KBaJPaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEeoOPa30BAHUIO YUCIOBBIX BBIPAKCHUIN
1 BBIYUCJICHUSIM. J|eCTBUTEIbHBIC YUCIA.

CteneHb C 1IETbIM MoKa3aTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkCh YKCIa.

AnreOpanueckue BolpakeHUsIAJTreOpandecKkne BbIpaskeHUs



KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOIO  TPEXWIEHA  HA
MHOXHUTEIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyecko Japoowu.
Cnoxenue, BbIYMTAaHUE, YMHOXKEHUE, [I€JICHHE aireOpandeckux Jpooeit.
PanrionanbHbIe BRIpaXKEHUS M UX MPe0Opa3OBaHUE.

VYpaBHEeHUS U HEpAaBEHCTBAY paBHEHHs M HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEW KBaapaTHOTO YypaBHEHUSI.
Teopema Buera. Pemienue ypaBHEeHUN, CBOASIIMXCA K JIMHEHHBIM U KBaJpPaTHBIM.
[Ipocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHHUS.

I'paduueckas unTepripeTalus ypaBHEHUN C JBYMS NMEPEMEHHBIMU U CHUCTEM
JUHEWHBIX ypaBHEHUU C JBYMsS TEpeMEHHBbIMH. [IpUMepbl pelieHus CHUCTEM
HEJMHEWHBIX YPABHEHUH C TBYMS MIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1au aareOpandyeckuM CrocoooMm.

YuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHETHBIX HEPABEHCTB C OJJTHON EPEMEHHOM.

OyHKIMNPYHKIMH

[lonsitue @ynkmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1aHus PyHKIIHMA.

I'paduk dynknuu. Urenne cBoicTB ¢GyHKIMU 1o e€ rpaduky. IIpumeps
rpadukoB GYHKIIHNA, OTPAXKAIONIUX peaTbHbIE MPOIECCHI.

OYHKIMK, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCHUMOCTH, X rpadpuku. PyHkmun y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucyia 1 BBIYUCTCHUA
ParmonanbHble 4Mclia, UppAIIMOHATIBHBIC YHCJIA, KOHEYHbIE U O€CKOHEYHBIC

ACCATHYHBIC I[pO6I/I. MHOX€eCTBO ,HGIZCTBHTCHBHBIX YHuCCII, I[GﬁCTBHTGJIBHBIe qucia



KaKk OECKOHEUHbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTENBHBIX YACEII U KOOPJAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpPA, IUTEIBHOCTh IPOLECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucesl. [I[pukuka u oleHKa pe3yabTaToB BEIYMCICHUIA.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PenieHne ypaBHEHUH, CBOSIIIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHHEe ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanpatHoe ypaBHenue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpanvyeckiuM METOJIOM.

VYpaBHeHue ¢ ABYyMsl NEpeMEHHBbIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHUH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Pemrenre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM INEpEeMEHHOW. PemeHune cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpTpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBaapatnunas ¢ynknusa, e€ rpaduk m cBoiicTBa. [lapabGoma, KoOpauHATHI

BEPUIMHBI TapadoJibl, 0Cb CAMMETPHUU MapaloIbl.



I'padukn byrximit: y = kx, y=kx + b, y=k/x, y = x3, y =Vx, y = |x| , n ux
CBOMCTBA.

HucnoBele  mocaenoBaTENbHOCTUYMCIAOBBIE  MOCJAEA0BATEIBLHOCTH M
NMporpeccuu

[ToHsTHE 4YHKCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH
peKkyppeHTHOI dhopmyIioi u GopMyIoii n-ro uaeHa.

ApudmeTtndeckass U reomerpudeckas nporpeccuu. dopmynbl n-ro WieHa
apupMEeTHIECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBI MEPBHIX 711 YWICHOB.

N300pakeHne YiIeHOB apu(PMETHUYECKOM U TEeOMETPUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPAUHATHOMU IUIOCKOCTH. JIMHEMHBIM M SKCIOHECHIMAIBHBIA POCT.

CiokHbIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOSHHUS MPOTPaMMbl Yy4yeOHOTO Kypca
«AnreOpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJICHUEM HMHTEpeca K TPOIUIOMY U  HACTOSIIEMY POCCHHCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTeMaTHKOB W POCCHMCKONW MaTEeMaTHYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ATHUX
JOCTH)KCHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO ATHYCCKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHITUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH NPAKTUYECKUX 3ajad
MaTeMaTU4eCKOM HAIMpaBICHHOCTH, OCO3HAHHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHHsA Ha TPOTKEHUU BCEH JKU3HHU IJISl YCIEMHOW MpodecCHOHATBHOM
JESATENHPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAaHHBIM BBEIOOPOM U
MOCTPOCHUEM WHINBUIYAIBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acreTHYECKOE BOCIIMTAHHE:



CIOCOOHOCTBIO K 3MOLUMOHAIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTu4eckKux OOBEKTOB, 3aJad, PELICHUH, pPACCYKICHHH, YMEHUIO BUIECTh
MaTeMaTUYeCKrue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTaluel B JIEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4yHBIX
MIPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHMMAaHMEM MAaTEMaTUYeCKOW HayKM Kak cgepbl 4eIoBe4YeCKOi
JEeSTENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JIsl Pa3BUTHUS LUBUIM3AINH,
OBJIaJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeJcTBOM
NO3HAHUS MHpA, OBJAJECHUEM NPOCTEHIIMMU HABBIKAMHU HCCIEA0BATENbCKON
NS TEbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbS U
IMOIMOHAJIBHOIO0 (JIAT OOy YHsI:

TOTOBHOCTBHIO IPUMEHSTh MAaTEMAaTHUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETO
3I0pOBbS,  BEIEHHUA  3JI0pOBOro  oOpa3a KM3HM  (3I0pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATHUA U OTAbIXa, peryasapHas Quznyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYyroro 4eIoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HAa MPUMEHEHUE MAaTEeMATUUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JIaCTH COXpPaHHOCTH OKPYXKAIOIIEH Cpebl, IJIAHUPOBAHUS TOCTYIKOB U
OLICHKH HMX BO3MOXHBIX IOCIEACTBUM IS OKPYXaIIEH Cpeabl, OCO3HAHHEM
TJI00AIBHOTO XapaKTepa SKOJOTUYECKUX TIPOOIeM U MyTeH UX PEIICHMUS;

8) ajanTanus K M3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeasbl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITENBHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYTrUX JIOJel, MpUOOpeTaTh B COBMECTHON AEATEIbHOCTH

HOBBIC 3HAHHA, HABBIKM 1 KOMIICTCHIINK U3 OIIbITA APYTHUX]



HEOOXOIUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAaHHU, B TOM YHUCIE
(opMynHpOBaTH UJIEU, IOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACQUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCIPHUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPeOYyIOIIUH KOHTPMEp, KOPPEKTHUPOBATH
OpUHUMAaeMble pPEIIeHUs W JAeUCTBUs, (DOpMYyIUpOBaTh U OIEHUBATH PUCKU H
nocneACTBUS, ((OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE JeiiCTBUS

ba3oBble JJoruyeckue aelcTBUS:

® BBIIBJSITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU MAaTEMaTUUECKUX
O0OBEKTOB, TOHATHMN, OTHOIICHHM MEXIY MOHATUIMH, (POPMYITHUpPOBATH
OmpeAeseHUus] TOHATHM, yCTaHABIMBATHL  CYHIECTBEHHBIM MPU3HAK
KJaccu(puKaIuu, OCHOBaHUS ISl OOOOINEHUS W CPaBHEHUs, KPUTEPHUU
MPOBOAUMOIO aHAJIN3a;

® BOCIpPUHUMATH, (GOPMYJIHUPOBATH M  MPEOOPA30OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE W OTPHUIATEIbHbIE, CJIMHUYHBIC, YaCTHBIE M OOIIHeE,
YCJIOBHBIE;

® BBIBIATH  MAaT€MaTHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunsi B (akrax, JaHHBIX, HAOJMIOMCHHUAX M YTBEPKICHUSAX,
npeiaraTb  KpUTEpUM U BBIABICHUS ~ 3aKOHOMEPHOCTEHM U
IIPOTUBOPEUHIL;

® JeNaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, JIECAYKTHUBHBIX H
WHIYKTHUBHBIX YMO3AKJIIOUCHUI, YMO3AKIIOUCHUI IO aHAJIOTHH;

e pa3dupaTh 0KA3aTEIBCTBA MATEMATUUECCKUX YTBEPKACHUM (MPSIMBIE U OT

HpOTI/IBHOFO), MIpOBOAUTE CaMOCTOATCIIBHO HCCIOXXHBIC O0Ka3aTCIbCTBaA



MaTreMaTu4eckux (akToB, BBICTpAUBATh APryMEHTAIMIO, MPHUBOJIUTH
MIPUMEPBI U KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaATh CMoOco0 pelieHus y4yeOHOW 3amauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pelIeHUs, BbIOUpaTh HauOoJee NOAXOASANIUN C Y4ETOM

CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTEeIbLCKIE JEHCTBHUS

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyIHpOBaTH BOMPOCHI, (PUKCHUPYIOIIUE MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSATEJILHO YCTAaHABIWBAaTh HWCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UIUIO, MHCHHUC;

IPOBOJAUTL IO CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBINA
AKCIICPUMEHT, He0O0JIBIII0E HCCIIEOBAHNE 110 YCTaHOBJICHUIO
0COOEHHOCTEN MAaTEMaTUYECKOrO0 OOBEKTA, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATEIHLHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCJICIOBAaHMS, OIICHWBATh JIOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHUI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIECCa, a TaK)KE BBIJIBUTaTh

IMPCAITOJIOKCHUS O €TI0 pa3BUTHH B HOBBIX YCJIOBHAX.

PabGora ¢ undgopmanmei:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUIOB U (DOPM IIpE/ICTaBICHUS;

BbIOMpaTh (QopMy mpencTtaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WHGOPMAIMM TIO KPUTEPHUSM, MPEIIT0KCHHBIM

yUHTeNIeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

BOCTIpUHMMATh #  (HOPMYJTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEeIIeHUs 3a/1a9i, KOMMEHTUPOBATH IMOJTYYEHHBIH pe3yiIbTaT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BhICKA3bIBATh WJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHaJiora, OOHApY)KWBaTh Pa3IMude M CXOJCTBO ITO3HMIIMH, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pE3yjbTaThl  pEHICHUsS  3aJa4yd,  OSKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BbBIOMpaTh  (popmar
BBICTYIIJICHUS C YY4ETOM 3a7a4 MPE3CHTAIIMK U OCOOCHHOCTEH ayIUTOPHH;
NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
UHAUBUAYATbHOM paOOThl MpU pPEHICHHH Y4YeOHBIX MaTeMaTHYECKUX
3ajay;

NPUHUMATH 11€JIb COBMECTHOM JESATEIBHOCTHU, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenensiTb BHUABI padOT, TOTOBAPUBATHCH,
o0CyXIaTh TPOLIECC U Pe3yJIbTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIO/IeH;

y4acTBOBAaTh B TPYyNHMHoBBIX ¢Gopmax paboTel (0OCyKneHus, oOMeH
MHEHUSIMH, MO3TOBbIE€ IITYPMBl U JIPyTU€), BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJ€HAMU KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHSIM,

c(hopMyJIMPOBAaHHBIM YUYaCTHHKAMH B3aMMOACHCTBHSI.

PeryasiTuBHbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

CamMoopranusanus:

CaMOCTOATCIIbHO COCTABJIATH ILIAH, aJITOPUTM PCHICHHA 3adadun (I/IJ'II/I €ro

4acTh), BHIOUPATHh CMOCOO pEIIeHHs ¢ YYETOM HMEIOIIUXCS PECypCoB H



COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBaTb U KOPPEKTHPOBATH
BapUaHTHI PEIICHUI ¢ y4ETOM HOBOM MH(POPMALIUU.
CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

® BIANECTh CHOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJISI Tpoiecca U
pe3yJibTaTa pelIeHUsI MaTEMAaTUYECKOU 3a/1auH;

® INpPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIUOOK, BHISBICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE PE3ybTaTa JICATEIbHOCTH MOCTABICHHOW LIEIH
U YCJIOBUSAM, OOBSICHATh MIPUUYUHBI IOCTUKEHUS UM HEAOCTIKECHUS 1IEITH,

HaXOo4dUThb OIIII/I6Ky, AaBaTh OLICHKY HpI/IO6p€TéHHOMy OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 7 kjaacce oOOydYarOmIMICS MOJNYYHUT CIIETYIOIINE
IPEIMETHBIE PE3yIbTaTHI:

Yucia v BbIYMCICHUS

BrimonHaTh, coyeTas yCTHblE M NHChbMEHHBIE NPUEMBI, apudmeTHueckue
JEUCTBUS C PAIIMOHATILHBIMH YHCIaMHU.

HaxonuTe 3Ha4YeHHs] YHCIOBBIX BBIPAKECHHM, MPUMEHSITh Pa3zHOOOpa3HbIC
CIOCOOBI M TPUEMBI BBIUYMCICHUS 3HAYCHHUI MPOOHBIX BBIPAXKEHUHN, COIAEPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoanTh OT OmHOW (HOPMBI 3aMKMCH YUCET K APYrou (mpeoOpa3oBHIBATH
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YAaCTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHEIC YHCTIA.

OKpyTrJIsITh YHCa.



BpINONHATE TPUKUAKY U OLEHKY PE3yJbTaTa BHIYUCICHUMN, OLIEHKY 3HAUEHUN
YUCJIOBBIX BBIPAXKCHUN. BBINONHATH NEUCTBHUS CO CTENEHSMHU C HATypajJbHBIMU
ITOKA3aTEIISAMH.

[IpyuMeHAT,  OpHU3HAKH ~ JETUMOCTH,  PA3JOKEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

Pemate npakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMUH, MPONOPIMOHATIBHOCTRIO BEJIMYMH, MPOLUECHTAMHU, HHTEPIPETUPOBATH
pe3yJIbTaThl pEUICHUs 3a7ad ¢ YYETOM OTpaHUYEHUN, CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIpPasKeHU s

Hcnons3oBaTh anreOpanvecKyro TEPMHUHOJIOTHIO U CUMBOJIMKY, NPUMEHSThH
e€ B mpoliecce OCBOCHHS Y4eOHOro Marepuasa.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJlaHHBIX 3HAYCHUSAX
NIEPEMEHHBIX.

BoeimonHaTh  mpeoOpa3oBaHUS  IEIOr0  BBIPAXEHUS B MHOTOYWIECH
PUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBHITUEM CKOOOK.

BbBINONHAT yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHITH (OPMYIIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIsATh Pa3’I0KEHUE MHOTOWIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIEro MHOMXHUTENS, TPYNIUPOBKH  CIAraeMbix,
npuMeHeHus1 (HOPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs nmpeoOpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS] Pa3TUYHBIX 33729
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON PAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMHU U
peoOpa3oBaHs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsSI C OJHOW MEPEMEHHOM, NMPUMEHSS IpaBUIA
repexoaa OT UCXOJHOTO YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsATs, sBiseTcs

JIX YUCJIO KOPHEM YPaBHEHUS.



[IpumeHsATh rpaduyeckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CHUCTEM.

[lonOupaTe mpuMepbl Map 4YHUCEIN, SBIAIOMIMXCS PEIIeHWEM JHMHEHHOTO
YPaBHEHHSI C IBYMS IIEPEMCHHBIMHU.

CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMS TICPEMEHHBIMHU, TIOJB3YSACHh T'PaPUKOM, MPUBOIUTH MPUMEPHI PEIICHUSI
ypaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHCWHBIX YPaBHCHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quclie rpaguuecku.

CocTaBnsaTh W pemiath JWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUN 1O YCIOBHIO 3aJa4yd, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4H MOJIYYEHHBIA Pe3yNIbTaT.

DOyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aIMCHIBATh YMCIOBBIE MPOMEXKYTKH Ha
anredpanuyeckoM S3bIKE.

OtmeyaTh B KOOPAMHATHOM TUIOCKOCTHU TOYKH IO 3aJaHHBIM KOOpJAHHATaM,
CTpOUTH rpaduky TuHEeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceiBaTh C TOMOIIBIO (GYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCT,
MPOU3BOIUTENLHOCTD, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIMM MO 3HAYECHUIO €€ apTryMEeHTa.

[Torumate rpaduyeckuil cmocod MpeacTaBICHUs W aHalW3a WHGOpMAINH,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPA(PHUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koniy oOydenus B 8 Kkiacce o0OydarOUIUMCS TMOJYYUT CICAYIOLINUE
MPEIMETHBIE PE3YIbTATHI:

Yucia 1 BLIYUCIEHUS



Hcnonp30BaTh HaydanbHBIE IMPEICTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUS, OKPYIJIEHUS U BBIUMCIEHUH, N300paxaThb E€HCTBUTEIbHBIE
4ycila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

[IpuMeHsAT, NOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHHU, HCIIOJb3Ysl MPU HEOOXOAMMOCTHU KaJIbKYJSATOP, BBITOJHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COJAEPXKAIIUX KBAApPAaTHbIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3anucy OOJBIIMX M MAJbIX YUCEN C MOMOIIBIO JE€CITUYHBIX
npo0eii u creneHedt yucna 10.

AJire0panvecKue BbIpasKeHH s

[IpuMeHATP TOHATHE CTENEHW C LEJbIM IO0Ka3aTeJeM, BbINOIHATH
npeoOpa3zoBaHus BEIPAKEHUN, COACPIKAIINX CTENIEHHU C LEJIbIM MTOKa3aTeNeM.

BbINONHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PALMOHANBHBIX BBIPAKECHUIM
Ha OCHOBE IpaBWJI IEUCTBUI HAJl MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensTh npeoOpa3oBaHusl BEIPAXKEHUN JJIsI PEIICHUs PAa3IMYHbIX 3a7a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pewate nuHeliHble, KBaJpaTHbIE YpaBHEHUS WM PalMOHAJIBHBIE YpaBHEHHS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPaBHEHU C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM ypaBHECHUH, B
TOM YHUCJI€ C IPUMEHEHNEM rpadUueCcKuX MpeCcTaBiIeHUH (yCTaHABINBATh, UMEET
M ypaBHECHUE WJIM CHUCTEMA YPABHEHUM PELIEHUs, €CIU HUMEET, TO CKOJBKO, U
npoyee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJEIM C IIOMOLIBIO COCTABJICHUS YPaBHEHMs WM CHCTEMBl YpPaBHEHMH,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M NIOJIYYEHHBIN PE3yJIbTAT.

[IprMeHAT CBOWCTBA YHCIOBBIX HEPABEHCTB UISI CPAaBHEHUSA, OLICHKH,

peliaTe JIMHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW W HMX CHUCTEMBI, JaBaTh



rpauyuecKy0 WILIIOCTPALMI0O MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUUH

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJBbHBIC MOHSTUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAUYEHMsI), ONpEAENsITh 3HaueHHe (YHKUUM MO 3HAYEHHUIO
aprymeHTa, OrpeaeaTh CBOMCTBAa PYHKIMU N0 €€ rpaduKy.

Crtpouth rpaduku dJIeMEHTapHBIX (PYHKIIUNA BUAA:

y=k/x, y=x2, y = x3,y = x|, y = VX, onuceIBaTh CBOICTBA UHCIIOBOA
dbyakuu no e€ rpaduxy.

K xonHmy oOyuenus B 9 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIINE
IPEIMETHBIE PE3yIbTATHI:

Yucia v BBIYMCICHU S

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHATBLHBIC U UPPAIlMOHAIBHBIC YHCIIA.

BoimonHaTs  apudmeTHyeckue JEeWCTBUS C pAlMOHAIBHBIMU  YHUCJIaMH,
codeTasl YCTHbIE W TMCbMEHHBIE TMPUEMBI, BBIIOJHITh BBIUHMCICHUS C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxomuTe 3HaueHUs cCTeNeHEHd C M[ENbIMA [OKa3aTeliIMU M KOPHEH,
BBIYHCJISITh 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh I€MCTBUTENBHBIE YHUCJA, BBINOJIHATH HNPUKUIKY peE3yibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeiHbIE M KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHUS, CBOJIAIIMECS K
HUM, TIPOCTEHIIINE APOOHO-PAIIOHATIFHBIE YPaBHEHUS.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMHU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBHIX OAHO YPABHEHUE HE SABIISIETCS TUHEHHBIM.

PemaTte TekcTOBBIE 3amauyM anreOpamveckKuM CIocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPAaBHEHHUI, B

TOM YHCJI€ C IPUMEHEHUEM TI'paduyecKuX MpeAcTaBieHU (ycTaHABIMBATh, UMEET



M ypaBHECHUE WJIM CHUCTEMA YPABHEHUN PEIICHUS, €CIM HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, HU300pa)kaTh
pElLlIeHNE HEPABEHCTB HA YMCJIOBOM MPSIMOW, 3aMHUChIBATh PEUICHHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatb  cuctembl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOYAIOIME KBAJPAaTHOEC HEPABEHCTBO, HW300pa)»kaTh pEIICHUE CHUCTEMBI
HEpPABEHCTB HA YMCIIOBOM MPSIMOM, 3aMUCHIBATh PEIICHUE C MOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PEIICHUN PA3IUYHBIX 3a]1a4.

DyHKUUMA

Pacno3naBath (yHKIMKM U3Y4eHHBIX BHUJIOB. [loka3piBaTh CXEMaTHYECKU
PacIiOIOKEHHE Ha KOOPJWHATHOU TIJIOCKOCTU T'padukoB GyHKIUN BUaa: y = kx, y
=kx+b y=k/x,y=ax2+bx+c,y=x3,y= VX, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'pa@UKW KBaIpaTHUYHBIX (YHKIHM,
OINMKCHIBATh CBOMCTBA KBAJPATUYHBIX (DYHKIMI MO UX Tpadukam.

Pacnio3naBaTh KBajpaTHyHyr0 (QyHKIHIO 1O (popmysie, MPUBOJAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HH, PUZUKH, TEOMETPUH.

YucJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

PacrioznaBath apudmeTHUECKyl0 W TE€OMETPHUUYECKYI0 MPOTPECCUU TpH
pa3HbIX crioco0ax 3adaHus.

BBIMONHATS  BBIYHCICHUS C  HUCMOJB30BaHMEM (OpPMYyT N-ro dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakath wiI€HBI MOCIEIOBATEIHPHOCTH TOYKAMHU HA KOOPIAWHATHOM
IJTIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHUCJIOBBIMHM IOCIEIOBATEILHOCTAMHU, B TOM
qHCIIe 3a/1a4¥ U3 PeabHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYIATOPA, UG POBBIX

TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonnuecTtBo yacoB JIEKTPOHHBbIE
Ne ni/nt HauMeHoBaHue pa3aesioB u Kontpoasmbie | IpaxTiaeckue (undposbie)
TeM NMPOrpaMMbl Bcero 5 5 o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 Yucna ¥ BRIYUCIICHUS. 75 1 bu6anorexa IJOK
PammonannHBIE Unciia https://m.edsoo.ru/7f415b90
bu6anorexa IIOK
2 AnrebpanuecKre BbIpaXKEHUS 27 1 https://m.edsoo.ru/7f415b90
bu6anorexa IIOK
3 ¥ PaBHeHIS H HEpaBeHCTBa 20 ! https:/m.eds00.ru/7f415b90
4 Koopaunate! u rpaduxmu. 4 1 bubnuoreka [JOK
DyHKIUU https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
> losTopenne u 0dodmenne 6 ! https:/m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 102 5 0

ITPOTPAMME




8 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
Ne ni/nt HaumMeHoBaHue pa3aesioB u Kontpossubie  [paxTaueckie (undposbie)
TeM NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThbI
pecypcsl
1 Yucna ¥ BRIYUCIICHUS. 15 bu6anorexa IJOK
KBangpaTHbie KOpHU https://m.edsoo.ru/7f417af8
, | e s 7 Buarra 10K
https://m.edsoo.ru/7f417af8
NIOKa3aTeleM
3 AnrebpanuecKkre BbIpaXKEHUS. 5 1 bubnuoreka [JOK
KBanpartnsiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKkre BeIpaKEHUS. 15 1 bubnuoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTRBA. 15 1 bubnuoreka [JOK
KBanparnusie ypaBHEeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHUS U HEPABEHCTBA. 13 bubnmnorexa [IOK
Cucrtembl ypaBHEHU I https://m.edsoo.ru/7f417af8
7 YpaBHEHHUS U HEPABEHCTBA. 12 1 bubnmnorexa [IOK
Hepasencrna https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
8 ®yHKIUH. OCHOBHbIE NOHATHS > https://m.edS(])_}).ru/7f417af8
9 OyHknuu. YucioBsie 9 bu6anorexa [JOK
byHKIIHN https://m.edsoo.ru/7f417af8
bubnuoteka [JOK
10 TosTopenue u 0600menme 6 2 https://m.edsi.ru/7f417af8




OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




9 KUIIACC

KonnuecTtBo yacoB DJIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posbie)
Kontpoabnsie | IIpakTuueckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
1 Yucna ¥ BRIYUCIICHUS. 9 bu6anorexa [JOK
JleicTBUTENBHBIC YHCIA https://m.edsoo.ru/7f419d08
, zpaiieiﬁz u HGE&;GHCTB&. o | Bubnmorexa [OK
PABHeHitsl = OAHO hitps://m.edsoo.ru/7f419d08
nepeMEHHON
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnuoreka [JOK
CucteMbl ypaBHEHUM https://m.edsoo.ru/7{419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnuoreka [JOK
Hepasenctna https://m.edsoo.ru/7{419d08
bu6anorexa IIOK
. Dyrkim 16 ! https://m.edso0o.ru/7f419d08
bubnuoreka [JOK
6 YucIoBbIE MOCIE0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, o6o01IIeHNE, 13 1 bubmmoreka IIOK
CHUCTEMAaTHU3aLIMs 3HAHUU https://m.edsoo.ru/7{419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoJinyecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

JIEKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

Ilousatue
PALMOHAIBHOTO YUCIIA

Apudmernyeckue
JEUCTBUS C
panMoHAIbHBIMU
YHUCIIaMH

ApudmeTtndeckue
JIEHUCTBUS C
panuoHaAIbHBIMU
YHUCIIaMH

ApudmeTtndeckue
JICHCTBUS C
parMoHaAIbHBIMU
YHUCIIAMH

Apudmetnueckue
JNEUCTBUSA C
panmoHaAIbHBIMU
YHUCIIAMH

Apudmetnyeckue
JEUCTBUSA C
paIrmoHAILHBIMU




qucCjiaMH1

CpaBHenue,
yIOPSI0YMBAHHUE
palMOHAJIBHBIX YHCET

CpaBHeHue,
yIOpsI0UMBAHUE
palMOHAJIbHBIX YUCE

CpaBHeHue,
yIOpsI0UYMBAHUE
palMOHAJIbHBIX YUCE

10

CreneHn ¢
HATypaJIbHBIM
[moKasarejemM

bu6anorexa IIOK
https://m.edsoo.ru/7f4211de

11

CrernieHn C
HATypaJIbHBIM
[moKasarejemM

bu6anorexa IIOK
https://m.edsoo.ru/7f421382

12

CrerneHn ¢
HATypaJIbHBIM
[moKasarejeM

bubnuoreka [JOK
https://m.edsoo.ru/7f42154e

13

CrerneHn C
HaTypaIbHBIM
moxKasarejeM

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

14

Crernienn C
HATypaJbHbIM
MOKa3arejeM

15

Pemenme ocHOBHBIX
3a7a4 Ha JIpooH,
MPOIEHTHI U3




peabHON IPAKTUKU

16

Pemenne ocCHOBHBIX
3a/1a4 Ha Ipoow,
MPOLICHTHI U3
peabHON IPaAKTUKU

17

Pemenne 0oCHOBHBIX
3a/1a4 Ha Ipoow,
TIPOIICHTHI U3
peabHON PAKTUKU

18

Pemenne 0oCHOBHBIX
3a/1a4 Ha Ipoow,
IIPOIICHTHI U3
pealbHOM PAKTUKH

19

HpI/ISHaKI/I JACIINMOCTH,
Pa3JI0KCHUA HaA
MHOXUTCIIN
HaTypaJIbHBIX YHUCCJI

20

[Ipu3Haku neIMmMoCTH,
pasioKeHus Ha
MHOKHUTEIN
HaTypPAJIbHBIX YHCEJ

21

Peanbubie
3aBucuUMOCTH. [Ipsmas
u oOpartHas
MPONOPUMOHAIBHOCTH

22

Peanbubie
3aBucuMOCTH. [Ipsmas
u oOpaTHas




MPONOPIUOHAIIBHOCTH

23

Peanbubie
3aBUCUMOCTH. [Ipsmas
u oOpaTHas
IIPONIOPLMOHAIBHOCTH

24

Peanbubie
3aBUCUMOCTH. [Ipsmas
u oOpaTHas
IIPONOPLIMOHAIIBHOCTH

25

KonTtponbshas pabora
10 TEME
"ParoHanbHBIE
yucia"

26

bykBeHnHbIE
BBIPAKCHUS

bu6anorexa IIOK
https://m.edsoo.ru/7f41feec

27

DopMyJIbl

28

DopMyJIbI

29

[TepemenHsbIe.
Jomyctumbie
3HAUYCHUS
IIEPEMEHHBIX

30

[IpeoGpazoBanue
OYKBEHHBIX
BBIPAXKEHU,
pacKphITHE CKOOOK U
MpUBEACHUE
MOA0OHBIX ClIaraeMbIX

bu6anorexa [JOK
https://m.edsoo.ru/7f41fafa

31

[TpeoGpazoBanue

bu6anorexa [JOK




OYKBEHHBIX
BBIPAKCHUH,
pPacKpbITHE CKOOOK U
MpUBEJICHUE
MOI00HBIX CJIaraeMbIX

https://m.edsoo.ru/7f41£{d70

32

[IpeobpazoBanue
OYKBEHHBIX
BBIPAXECHU,
PacKpBITHE CKOOOK U
NpUBEICHUE
MOIO00HBIX ClIaraeMbIX

33

[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK U
IpUBEICHUE
0JJOOHBIX ClIaraeMbIX

34

CBoMCTBa CTEIIEHH C
HATypaJIbHBIM
[moKasarejemM

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

35

CBoMCTBA CTEIIEHHU C
HaTypaIbHBIM
moxKasarejeM

bu6anorexa [IOK
https://m.edsoo.ru/7f42154e

36

CBoMCcTBa CTEIIEHH C
HaTyPTbHBIM
moxKasarejeM

bu6anorexa [JOK
https://m.edsoo.ru/7f4218be

37

MHuoroujieHbI

bu6anorexa [JOK
https://m.edsoo.ru/7f42276¢e




bu6mnorexa [JOK

38 | Muorowientr https://m.edsoo.ru/7f422930
Crnoxenue,

39 BBIUMTAHUE, bu6anorexa [JOK
YMHOKEHUE https://m.edsoo.ru/7{422af2
MHOTOYJICHOB
Crnoxenue,

40 BBIUMTAHUE, bu6anorexa IJOK
YMHOKEHUE https://m.edsoo.ru/7f422cc8
MHOTOYJICHOB
Crnoxenue,

41 BBIUMTAHUE, bu6anorexa IIOK
YMHOKEHUE https://m.edsoo.ru/7f422fca
MHOTOWICHOB
CrnoxeHue,

42 BbIYMTAHUE, bu6anorexa IIOK
YMHOKEHHUE https://m.edsoo.ru/7f423182
MHOTOWICHOB

43 az%z;%ilmm bubnuoreka [JOK

https://m.edsoo.ru/7f42432a
YMHO>KECHUS
44 S?)?(I;h:ﬁg;l{om bubmmoreka [JOK
https://m.edsoo.ru/7f42464a
YMHO>KEHUS
45 S;?(I;h;ﬁé;{om bubmmoreka [JOK
https://m.edsoo.ru/7f424c12
YMHOKECHUS
46 DopMyJIbI bu6anorexa [JOK




COKpPAIIEHHOTO
YMHOKEHUS

https://m.edsoo.ru/7f424£d2

47

Dopmyiisl
COKPAIIEHHOTO
YMHOKEHUS

bu6anorexa [JOK
https://m.edsoo.ru/7f4251d0

48

Pasznoxenue
MHOTOWIEHOB Ha
MHOXUTEITHU

bu6anorexa [JOK
https://m.edsoo.ru/7f423312

49

Pasznoxenue
MHOTOWIEHOB Ha
MHOXUTEITHU

bu6anorexa IJOK
https://m.edsoo.ru/7f4237fe

50

Pasznoxenue
MHOTOWIEHOB Ha
MHOXUTEINA

bu6anorexa IIOK
https://m.edsoo.ru/7f4239de

51

Paznoxenue
MHOTOYJIEHOB Ha
MHOXUTEINA

52

KonrponsHas pabota
10 TeMe
"AnreOpandeckue
BbIpaKeHUs"

53

YpaBHeHue, npaBuiia
npeodpa3oBaHUs
ypaBHEHUS,
PAaBHOCHUIIBHOCTD
ypaBHEHUU

54

JIuueitHoEe ypaBHEHUE
C OJTHOW EPEMEHHOM,




pElIEHNE JTUHEUHBIX
ypaBHECHUH

JIuneiiHoE ypaBHEHUE
C OZHOM IIEPEMEHHOMN,

bu6anorexa [JOK

33 pelIeHne JTMHEUHBIX https://m.edsoo.ru/7{420482
ypaBHECHUH
JIuneiiHoE ypaBHEHUE

56 C OJTHOW NIEPEMEHHOM,
pelIEHNUE JTUHEUHBIX
YpaBHECHUH

57 Pemenue 3amau ¢ bu6anorexa IIOK
NIOMOIIIbIO YPABHEHHUI https://m.edsoo.ru/7{42064e

58 Pemenue 3amau ¢ bu6anorexa IIOK
MOMOIUIBI0 YPAaBHEHU N https://m.edsoo.ru/7f420806

59 Pemenue 3agau c bu6anorexa IIOK
MOMOUIBI0 YPAaBHEHU N https://m.edsoo.ru/7f4209a0

60 Pemenue 3amau ¢ but6mmoreka IIOK
MOMOIIbIO YPaBHCHU https://m.edsoo.ru/7f420e6e
JIuHeriHOe ypaBHEHHE

61 C ABYMS but6mmoreka IIOK
[IEPEMEHHBIMU U €TI0 https://m.edsoo.ru/7f427¢c32
rpaduk
JIuneitHOE ypaBHEHUE

62 C IBYyMs bubnmoreka [JOK
MIEPEMEHHBIMU U €TI0 https://m.edsoo.ru/7f427e8a
rpaduk

63 Cucrtema aByXx bubnunoreka [JOK

JINHEMHBIX YPABHEHUN

https://m.edsoo.ru/7f42836¢




C AByMS
IIEpEMEHHBIMHU

64

Cucrema nByx
JIMHEWHBIX YPaBHEHUMN
C ABYyMS
IEPEMEHHBIMU

65

Cucrema n1Byx
JIMHEUHBIX YPaBHEHUIN
C ABYyMS
IEPEMEHHBIMHU

66

Cucrema nByx
JIMHEVHBIX YPaBHEHUUN
C ABYMS
IIEPEMEHHBIMHU

67

Penrenue cucrem
YpaBHECHUH

bu6anorexa IIOK
https://m.edsoo.ru/7f4284de

68

Penrenue cucrem
ypaBHECHUH

bubnuoreka [JOK
https://m.edsoo.ru/7f42865a

69

Penrenue cucrem
ypaBHECHUH

bubnuoreka [JOK
https://m.edsoo.ru/7f4287d6

70

Pemenue cucrem
YpaBHEHUU

71

Pemenue cucrem
YpaBHEHUU

72

KonrtponbHas pabota
o Teme "JIuHeitHbie
ypaBHEHHUS"

bubmmoreka [JOK
https://m.edsoo.ru/7f421044

73

KoopanHara Touku Ha

bu6anorexa [JOK




IpsAMON

https://m.edsoo.ru/7f41de76

74

Yucnosbie
MIPOMEKYTKHU

bu6anorexa [JOK
https://m.edsoo.ru/7f41dff2

75

Yucnosbie
MPOMEKYTKHU

76

Paccrosinne mexny
IBYMSI TOUYKAMH
KOOPAMHATHOMN
IPSAMOU

77

Paccrosinne mexny
IBYMSI TOUYKaMH
KOOPAMHATHON
IPSAMOU

78

[IpssMmoyronbHas
CHUCTEMA KOOpJMHAT
Ha IJIOCKOCTH

bu6anorexa IIOK
https://m.edsoo.ru/7f41el6e

79

[IpssMmoyronbHas
CUCTEMA KOOpJMHAT
Ha IJIOCKOCTH

bubnuoreka [JOK
https://m.edsoo.ru/7f41e42a

80

[Tpumepsn! rpadukos,
3aJlaHHbIX (hopmynaMu

bubnuoreka [JOK
https://m.edsoo.ru/7f41e8ag

81

[Tpumepsl rpadukos,
3aJlaHHbIX (hopmynaMu

bu6anorexa [JOK
https://m.edsoo.ru/7f41ed80

82

[Tpumepsl rpadukos,
3aJlaHHbBIX (hopmynaMu

33

Utenue rpaukoB
peaTbHBIX
3aBUCUMOCTEN

bu6anorexa [JOK
https://m.edsoo.ru/7f41ea24




Urenue rpaukoB

84 peanIbHBIX
3aBUCHUMOCTEUN
bu6anorexa [JOK
85 | Toustue i https://m.edsoo.ru/7£41ef06
86 ['padux bynxum
. . bubmmoreka IIOK
87 | Ceofictsa dynKunuil https://m.edsoo.ru/7f41f078
. . bubmmoreka IIOK
88 CaoticTsa Gynicumit https://m.edsoo.ru/7f41f1fe
. bubmmoreka IIOK
89 Jluseiinas dyHKims https://m.edsoo.ru/7{427282
. bu6anorexa IIOK
20 Jlunelinas pymkuua https://m.edsoo.ru/7427412
01 [TocTpoenue rpaduka bubnuoreka [JOK
JUHEHHON ()YHKITUN https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka
JUHEHHON ()YHKITUN
93 I'paduk pysKIIHH Y
=[x]
I'paduk pyHKIHN Y
94 _
=[]
KonTtponbhas pabota
o teme "KoopamHatsl
95 u rpaduku. OyHkrn" bu6mmorexa [OK

/ Beepoccwniickas
MpoBepoUHas pabora

https://m.edsoo.ru/7f41£50a




96

Hrorosas
KOHTpOJIbHas padora /
Bceepoccutickas
MIpOBEpOYHas paboTa

bu6mnorexa [JOK
https://m.edsoo.ru/7f429c6c¢

97

IToBTOpEHUE
OCHOBHBIX ITOHSTHH U
METOA0B Kypca 7
Kjacca, 00001eHE
3HAHUU

98

IToBTOpEHUE
OCHOBHBIX ITOHSITHH U
METOA0B Kypca 7
KJacca, 000011eH1E
3HAHUU

bu6anorexa IJOK
https://m.edsoo.ru/7f429£32

99

[ToBTOpEeHue
OCHOBHBIX MTOHATHI U
METOJ0B Kypca 7
KJ1acca, 000011eHE
3HAaHUU

bu6anorexa IIOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEeHUE
OCHOBHBIX IIOHSTHM U
METOJ0B Kypca 7
Kjacca, 0000IeHne
3HAHUM

101

[ToBTOpEHUE
OCHOBHBIX IIOHSTHHU U
METOJ0B Kypca 7
Kjacca, 0000IIeHne
3HAHUM

bu6anorexa [JOK
https://m.edsoo.ru/7f42a27a




IToBTOpEHUE
OCHOBHBIX OHITUU U

102 | metonoB kypca 7 1 bubnmorexa LIOK
https://m.edsoo.ru/7f42a900
Kj1acca, 00001eHe
3HAHUM
OBILIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




8 KUIIACC

Ne
n/n

Tema ypoka

KoJsinyecTBO 4acoB

Bcero
padoThI

KoHnTpoJubHbIe

IIpakTuyeckue
padoThI

lara
U3ydeHusl

JIEKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

KBanpaTHsIil KOpeHb
U3 4UCJIa

bu6anorexa [JOK
https://m.edsoo.ru/7f42d452

IToustue 00
UppaIMOHATHEHOM
qucie

bu6anorexa IJOK
https://m.edsoo.ru/7f42eaaa

JlecaTnunbie
IpUOTHKEHUS
UpPpaALMOHAIBHBIX
qucell

JlecaTnunbie
PUOIIKEHUS
UppanoHaIbHBIX
qyucen

JlercTBUTENBHBIC
qyucia

CpaBHeHnue
JIECTBUTEIILHBIX
YHCEIl

CpaBHeHue
JIECTBUTEIILHBIX
YHCEIT

ApudmeTtnueckuit




KBaJpaTHbI KOPEHb

YpaBHeHUE BUAA X* =

COJICPIKaITIX

9
a
10 g}fggf/gﬁmemnx bubmmorexa LOK
. https://m.edsoo.ru/7f42d862
KBaJIpATHBIX KOPHEH
BOICTB
11 gpl/?(blc\:/leTEIl/I‘IeCKI/IX bubmmorexa [OK
. https://m.edsoo.ru/7f42d862
KBaJIpATHBIX KOPHEH
[Ipeo6pazoBanue
12 :E;J;(;?;:;;ﬁ bu6anorexa IIOK
’ https://m.edsoo.ru/7f42dd26
CoJIepIKaIInux
KBaJApaTHBIC KOPHU
[IpeobpazoBanue
13 :II:II;J::;I;;VI bu6anorexa IIOK
’ https://m.edsoo.ru/7f42ded4
coJIepIKaIIux
KBaIPaTHBIC KOPHU
IIpeobpazoBanue
14 ;E;J;(zlfeb;;ﬁ bubnmoreka [JOK
’ https://m.edsoo.ru/7f42e0be
coaepKalux
KBaJpaTHbIC KOPHU
[IpeoGpazoBanue
15 YHUCIOBBIX bu6anorexa [JOK
BBIPAXKEHU, https://m.edsoo.ru/7f42e262




KBaJpaTHbIE KOPHU

16

CreneHs C 1ETBIM

bu6anorexa [JOK

MokKasartejaeM https://m.edsoo.ru/7f4354a4

CranpapTHas 3a0uch

yucia. Pazmepsl

00BEKTOB

OKPY’KaIOIIEro MUpa
; I({(;z EI.;IEI\;GOHTapHBIX bubmuorexa [IOK

https://m.edsoo.ru/7f436098

KOCMHYECKUX

00BEKTOB),

JUINTEIIBHOCTD

IIPOIIECCOB B

OKPY’KaroIEM MHUPE
18 CBoiicTBa CTEICHU C bu6anorexa IIOK

LIEJIBIM ITOKa3aTeJIEM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTEICHU C bu6anorexa IIOK

LIEJIBIM ITOKa3aTeJIEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHU C bubnuoreka [JOK

LIEJIBIM ITOKa3aTeJIEM https://m.edsoo.ru/7f435648
1 CBolicTBa CTETCHU C bubnmoreka [JOK

LEJIBIM TI0Ka3aTeJIEM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTETICHU C bubnmoreka [JOK

LEJIBIM II0Ka3aTeJIEM https://m.edsoo.ru/7f435ed6
23 KBagpaTHbIit

TPEXWICH
o4 KBagpaTHbIit

TPEXUJICH




25

Paznoxenne
KBaJpaTHOIO
TpEXWICHA Ha
MHOXHUTEIU

bu6mnorexa [JOK
https://m.edsoo.ru/7f42fd38

26

Paznoxenue
KBaJIpaTHOTO
TpEXUJICHA HA
MHOKHUTEIIN

bu6anorexa [JOK
https://m.edsoo.ru/7f42fd38

27

KonTtponbshas pabora

I10 TCMaM

"KBagpaTHble KOpHH.

Crenenu.
KBanpartusiii
TpexwieH"

bu6anorexa IIOK
https://m.edsoo.ru/7f42ec80

28

Anrebpanueckas
poOb

bu6anorexa IIOK
https://m.edsoo.ru/7f430382

29

Jlomyctumbie
3HAYCHUS
NIEPEMEHHBIX,
BXOJISIIINX B
anreOpanyeckue
BBIPXKECHUS

30

Jlonyctrumblie
3HAYCHUS
MEPEMEHHBIX,
BXO/JISAIIUX B
anredpandeckue
BBIPKCHUS




OCHOBHOE CBOMCTBO

bu6mnorexa [JOK

31| anrebpamieckoii https://m.eds00.ru/7f4308e6
Ipodu
. bubmmoreka IIOK
32 Coxpamenne apobeit https://m.edsoo.ru/7f430a8a
. bubmmoreka IIOK
33 Coxpamenne npodei https://m.edsoo.ru/7f430f44
. bubmmoreka IIOK
34 Coxpamenne n1podeid https://m.edsoo.ru/7f430f44
Crnoxenue,
BBIYATAHHUE,
35 YMHOEHUE U bubnmnorexa [{IOK
hi (SN (515048 https://m.edsoo.ru/7f43128c¢
anreOpanyecKkux
npo0eit
CrnoxeHue,
BBIUUTAHHE,
36 YMHOXEHHUE U bubnmnorexa [IOK
JICTICHUE https://m.edsoo.ru/7f4315c0
anreOpandecKux
npobeit
Cnoxenue,
BBIYMTAHHE,
37 YMHOKEHUE U bubnuoreka [JOK
hi(Sh (§)505 (8 https://m.edsoo.ru/7f4318c2
anreOpandecKux
npobeit
38 Cnoxenue, bubmmnoreka [JOK




BEIYUTAHUE,
YMHOKEHUE U
JieJIeHne
anreOpanyecKux
apobeit

https://m.edsoo.ru/7f431a20

39

[Ipeo6pazoBanue
BBIPAXCHU,
COJIepIKaIIIX
anreOpanyeckue
npodu

bu6anorexa [JOK
https://m.edsoo.ru/7f43259¢

40

[Ipeo6pazoBanue
BBIPAXECHU,
COJIepIKaIIIX
anreOpanyeckue
Ipodu

bu6anorexa IIOK
https://m.edsoo.ru/7f432736

41

[IpeobpazoBanue
BBIPAKECHU,
coJiep KaIux
anreOpanyeckue
Ipodu

bubnuoreka [JOK
https://m.edsoo.ru/7f432736

42

KonrtponsHas pabota
o TeMe

" AnreGpandeckas
IpoOB"

bubnmnoreka [JOK
https://m.edsoo.ru/7f431d36

43

KBanparnoe
YpaBHEHUE

bu6anorexa [JOK
https://m.edsoo.ru/7f42eela

44

HemnomHoe
KBaJIpaTHOE

bu6anorexa [JOK
https://m.edsoo.ru/7f42eela




ypaBHEHHE

Henomxoe

45 L ononoe bu6anorexa [JOK
P https://m.edsoo.ru/7f42eela
ypaBHCHHE
®opmynna KopHen Bubnnoreka [IOK
46 KBaJIPaTHOTO https://m.edsoo.ru/7f42f158
ypaBHCHUS
dopmyna KopHeH bu6mmoreka IJOK
47 KBaJ{PaTHOTO https://m.edsoo.ru/7f42£3f6
ypaBHCHHSI
dopmyna KopHen Bubnrorexa [IOK
48 KBaJIpaTHOTO https://m.edsoo.ru/7f42f5a4
ypaBHCHHSI
bu6anorexa IIOK
49 Teopema Buera https://m.edsoo.ru/7{f42fef0
bu6anorexa IIOK
50 Teopema Buera https://m.edsoo.ru/7f430076
Pemenune ypaBHeHUM, Bbubmuorexa IIOK
51 CBOJAIIUXCS K https://m.edsoo.ru/7f43¢542
KBaIPATHBIM
Perenne ypaBHCeHHH, Bubnuorexa LIOK
52 CBOJAIINXCS K https://m.edsoo.ru/7f43¢3d0
KBaJPaTHBIM
IIpocTeiimue apoGHo- bubnunoreka IIOK
53 panoHaJIbHbBIC https://m.edsoo.ru/7f4328c6
YpaBHCHHS
54 [IpocTeiimue apoOHO- bubnuoreka [JOK

pPadrOHAJIbHBIC

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




YpaBHEHUS

55

Penienne TekcTOBBIX
3aJa4 ¢ MOMOIIbIO
KBaJIPaTHBIX
ypaBHEHUH

bu6anorexa [JOK
https://m.edsoo.ru/7f42f75¢

56

Pemenue TekcToBbIX
3a71a4 C ITOMOILBIO
KBaJIPATHBIX
YpaBHEHUH

bu6anorexa [JOK
https://m.edsoo.ru/7{42{816

57

KonTtponbshas pabora
no teMe "KBanparHsie
ypaBHEHUA"

bu6anorexa IIOK
https://m.edsoo.ru/7f4301{2

58

JIuneiiHoEe ypaBHEHUE
C ABYMs
[IEPEMEHHBIMHU, €T0
rpa¢uk, MIpuMepsl
peleHus ypaBHEHUM
B LIEJIbIX YUCTIAX

59

JIuHeriHOe ypaBHEHHE
C ABYyMSI
IIEPEMEHHBIMH, €TO
rpaduk, TpuUMepsI
pELICHUs] ypaBHEHUN
B LIETIBIX YUCTIAX

60

JIuneitHOE ypaBHEHUE
C ABYMsSI
MIEPEMEHHBIMHU, €TO
rpaduK, IpUMepsI




peLIeHUs YpaBHECHUN
B LICJIBIX YHCIIAX

61

Pemenne cuctem
JBYX JINHEUHBIX
YPaBHEHUH C IBYMsI
IIEpEMEHHBIMU

62

Pemenne cucrem
JBYX JIMHEUHBIX
YPaBHEHUH C IBYMsI
IIEPEMEHHBIMH

63

Pemenune cucrem
JBYX JIMNHEUHBIX
YPAaBHEHUU C IByMSs
[IEPEMEHHBIMU

64

[Tpumepsl penienus
CUCTEM HEJIMHEHHBIX
YpaBHEHHI C ByMs
epeMEHHBIMU

65

[Ipumepsl pemieHus
CHUCTEM HEIIMHEUHBIX
YPaBHEHUU C IByMS
[IEPEMEHHBIMU

66

I'paduaeckas
UHTEpIIpETALUS
YpaBHEHHUS C ABYMS
MePEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPABHEHHM C IBYMsI

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




IMCPEMCHHBIMHA

67

I'paduueckas
HMHTEpIpeTalus
YPaBHEHUSA C ABYMS
MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUH C IBYMsI
NEPEMEHHBIMHU

bu6anorexa [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemienue TekCcTOBBIX
3a/1a4 C IOMOIIBIO
CHUCTEM YpaBHEHUU

69

Pemienne TekcTOBBIX
3a/1a4y ¢ TOMOIIBIO
CUCTEM ypaBHEHUU

70

Pemenue TekcTOBBIX
3a/1a4y ¢ TOMOIIBIO
CUCTEM ypaBHEHUU

71

YuciioBbie
HEpPABEHCTBA U UX
CBOICTBA

72

YucioBbIe
HEPABEHCTBA U UX
CBOICTBA

73

HepasenctBo ¢ omHou

MEPEMEHHOU

74

JIunelinbie
HEPaBEHCTBA C OJIHOM
MEPEMEHHON U UX

bu6anorexa [JOK
https://m.edsoo.ru/7f42c692




penieHue

75

JIlunevinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
pelIeHne

bu6anorexa [JOK
https://m.edsoo.ru/7f42c¢840

76

JInHennbie
HEPABEHCTBA C OJTHOMN
IIEPEMEHHON U UX
pelIeHue

77

Cucrtembl TMHEHHBIX
HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX
pelieHue

bu6anorexa IIOK
https://m.edsoo.ru/7f42cb88

78

CucTtembl JIMHEHBIX
HEPaBEHCTB C OJTHOU
IIEPEMEHHON U UX
peuieHue

bu6anorexa IIOK
https://m.edsoo.ru/7f42cd?2c

79

CucreMsl THHEHHBIX
HEPABEHCTB C OJHOU
IIEPEMEHHON U UX
pelIeHne

80

N3o6pakenue
pELICHUS TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCIIOBOU
PAMON

bu6anorexa [IOK
https://m.edsoo.ru/7f42c9e4

81

N3o6pakenne
peneHus JIMHEWHOTO

bu6anorexa [JOK
https://m.edsoo.ru/7f42c9e4




HEPABEHCTBA U UX
CHUCTEM Ha YUCJIOBOU
IpsAMON

82

KonTtponbsnas pabora
1o TeMaMm
"HepaBeHcTBa.
Cucrembl ypaBHeHUI"

83

[Housitne pyHKuUU

bu6anorexa IJOK
https://m.edsoo.ru/7f433c12

84

Oo0nacrtp
OTIPEICIICHHS
MHOECTBO 3HAYCHUMN

byHKIIIHN

bu6anorexa IIOK
https://m.edsoo.ru/7f433d84

85

Crioco0OsI 3a1anust
byHKIMI

86

I'paduk dpyaKIIHHN

87

CaoticTBa PyHKIHNH,
UX OTOOpaKECHHUE Ha
rpaduke

88

YreHue u noCcTpoeHue
rpaduKoB G yHKIIHIHA

89

[Tpumepsl rpaduroB
dynxumi,
OTpaXaronux
peanbHbIC MTPOIIECCHI

90

DyHKINH,
OMUCHIBAIOIIINE
MPSIMYIO ¥ OOpPaTHYIO

bu6anorexa [JOK
https://m.edsoo.ru/7f434bbc




MIPONOPLIMOHATILHBIE
3aBUCUMOCTHU, UX
rpaduku

91

I'unep6oma

92

['unep6ona

bu6anorexa [JOK
https://m.edsoo.ru/7f4343e2

93

I'padux pynkuuu y =
X2

bu6anorexa [JOK
https://m.edsoo.ru/7f434572

94

OyHKIUU Y =X2, y =
X3,y =YX,y =[x[;
rpaduueckoe
pellIeHne ypaBHEHUN
U CUCTEM YpaBHEHHUM

bu6anorexa IIOK
https://m.edsoo.ru/7f434d38

95

[ToBTOpEeHUE
OCHOBHBIX MMOHATUHN U
METOJI0B KypcoB 7 U 8
KJIacCOB, 0000IIIEHHE
3HAHUM /
Bceepoccutickas
IpoBepoyHas paboTa

bu6anorexa IIOK
https://m.edsoo.ru/7f4371aa

96

Hrorosas
KOHTpOJbHas pabota /
Bceepoccutickas
poBepoyHas paborta

bu6anorexa [IOK
https://m.edsoo.ru/7f434eb4

97

[ToBTOpEHUE
OCHOBHBIX IIOHSITHHU U
METOJIOB KypcOB 7 1 8
KJ1acCcOB, 0000IIeHIE




3HAHUU

98

IToBTOpEHUE
OCHOBHBIX IIOHSTHUM U
METOJOB KypcoB 7 1 8
KJ1acCOB, 0000IIeHHE
3HAHUM

bu6anorexa [JOK
https://m.edsoo.ru/7f43736¢

99

IToBTOpEHUE
OCHOBHBIX ITOHATUH U
METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHNE
3HAHUU

bu6anorexa [JOK
https://m.edsoo.ru/7f437510

100

IToBTOpEHUE
OCHOBHBIX ITOHATHH U
METOJ0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaAHUM

bu6anorexa IIOK
https://m.edsoo.ru/7f4376b4

101

[ToBTOpEeHUE
OCHOBHBIX IIOHSTHM U
METOJIOB KypcoB 7 U 8§
KJIacCOB, 0000IIIEHHE
3HaAHUM

bubnuoreka [JOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpEHUE
OCHOBHBIX IIOHSTHHN U
METOJ0B KypcoB 7 1 8
KJ1acCOB, 0000IIIeHIE
3HAHUM

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

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

KoJsinyecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

lara
U3ydeHusl

JIEKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

PanmonannsHbIe uncia,
VppalMOHAJIbHBIE
4yucia, KOHCUHBIE U
OeCKOHEUHEBIE
NeCATUYHBIE TPoOU

MHOXeCcTBO
JIEUCTBUTEIILHBIX
YHCEeIT,
NIEHCTBUTEIIHHBIE
YHCla KaK
OeCKOHEUHEBIE
NECATHYHBIE TPOOHU

Bzaumuo
OJIHO3HAYHOE
COOTBETCTBUE MEKY
MHO>KECTBOM
JICUCTBUTEIIBHBIX
YHUCen U MHOXKECTBOM
TOYEK KOOPJAUHATHOU
PAMON

CpaBHeHue
JIEHCTBUTEIILHBIX
quced,




apupMeTHIEeCKre
JICUCTBUS C
JICMCTBUTEIBLHBIMU
YHUCJIaMHU

[Tpubnuxénnoe
3HAUEHUE BETUYMHBI,
TOYHOCTh
npUOTMKEHUS

OkpyrieHue yucen

OkpyrieHue yucen

[Ipukuaka v oueHka
pe3yJbTaTOB
BBIYMCIIEHUN

IIpukuaka u oneHka
pe3yJIbTaTOB
BBIUMCIIEHUN

10

JIuHeriHOe ypaBHEHHE.

Pemenune ypaBHeHUH,
CBOJSILLIUXCS K
JIMHENHBIM

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

11

JIuneiiHOE ypaBHEHUE.

Pemenue ypaBHeHui,
CBOJIAIIMXCS K
JIMHENHBIM

12

KBanparnoe
ypaBHeHue. Pemenne
YPaBHEHUM,
CBOJISAIIMXCS K

bubmmoreka [JOK
https://m.edsoo.ru/7f43c542




KBaJIpaTHbBIM

13

KBangpaTtHoe
ypaBHeHUE. Pemienue
YpaBHEHUM,
CBOJSILUXCS K
KBaIPAaTHBIM

bu6anorexa [JOK
https://m.edsoo.ru/7f43¢c542

14

buxsanparusie
YpaBHEHUS

bu6anorexa [JOK
https://m.edsoo.ru/7f43¢3d0

15

buxsangparusie
YpaBHEHUS

bu6anorexa IJOK
https://m.edsoo.ru/7f43¢3d0

16

[Ipumepsl perieHus
YPAaBHEHUU TPEThEU U
YeTBEPTOU CTEIICHEN
pasyIoKEHUEM Ha
MHOXUTEIN

17

[Tpumeps! peuieHus
YPaBHEHUHN TPEThEU U
YETBEPTOU CTEIIEHEN
pa3lIoKEHUEM Ha
MHOXUTEIN

18

Pemenne npo6HO-
palOHATIBHBIX
YpaBHEHUU

bubnmoreka [JOK
https://m.edsoo.ru/7f43c9b6

19

Pemenne npo6HO-
palOHATBHBIX
yYpaBHEHUU

bubmmoreka [JOK
https://m.edsoo.ru/7f43c9b6

20

Penrenue TeKCTOBBIX
3aau




anreOpanyecKkum
METOJIOM

21

Pemnienne TekcTOBBIX
3ajJa4
anreOpanyecKkum
METOJI0M

22

Pemenue TekCTOBBIX
3amaq
anreOpanyecKkum
METOJIOM

23

KonTtponbshas pabora
1o TeMe "YpaBHEHUS C
OJIHOM TIepeMeHHOM"

24

VYpaBHeHUE C ABYMSI
NEPEMEHHBIMU U €0

rpaduk

bu6anorexa IIOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHUE C AByMs
NEPEMEHHBIMU U €T0

rpaduk

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

26

Cucrema aByx
JIMHEWHBIX YPaBHECHHUIN
C ABYyMS
IIEPEMEHHBIMU U €€
pelIeHue

27

Cucrema nByx
JINHENHBIX YPABHEHUH
C ABYMsI
[IEPEMEHHBIMU U €€




penieHue

28

Cucrema nByx
JIMHEVHBIX YPaBHECHUIN
C ABYyMS
IIEPEMEHHBIMU U €€
peleHue

29

Cucrema nByx
JIMHEUHBIX YPaBHEHUIN
C ABYyMS
NIEPEMEHHBIMHU U €€
pelieHue

30

Pemienue cucreM nByx
YpPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
IPyroe — BTOPOU
CTEIIEHU

bu6anorexa IIOK
https://m.edsoo.ru/7f43d23a

31

Pemienne cucreM aByx
YpPaBHEHUH, OJTHO U3
KOTOPBIX JIUHEWHOE, a
IPyroe — BTOPOU
CTEIEHH

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

32

Pemenune cucrem nByx
YPAaBHEHUU, OJHO U3
KOTOPBIX JIMHEWHOE, a
Ipyroe — BTOpPOH
CTEIIEHU

33

Pemenune cucrem aByx
YPAaBHEHHM, OJTHO U3




KOTOPBIX JIMHEWHOE, a
Ipyroe — BTOpPOH
CTEIICHH

34

I'paduueckas
MHTEpIpeTanus
CUCTEMBbI YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU

35

Pemenne TeKCTOBBIX
3a7a4
anreOpanyecKum
CIocooom

36

Pemenue TeKCTOBBIX
3aj1a4y
anreOpanyecKum
criocobom

37

Kontponwsnas pabota
o teme "CucreMbl
ypaBHEHUI"

38

YuciioBbIe
HEpPABEHCTBA U UX
CBOICTBA

39

YucioBbIe
HEPABEHCTBA U UX
CBOICTBA

bu6anorexa [IOK
https://m.edsoo.ru/7f43ad5a

40

JIunelinbie
HEPaBEHCTBA C OJIHOM
MEPEMEHHOU U UX
peleHue

bubmmoreka [JOK
https://m.edsoo.ru/7f43af08




41

JIunevinbie
HEPABEHCTBA C OTHOM
MIEPEMEHHOU U UX
pelIeHne

bu6mnorexa [JOK
https://m.edsoo.ru/7f43atf08

42

JIlunevinbie
HEPABEHCTBA C OJIHOMN
IIEPEMEHHON U UX
pelIeHue

bu6anorexa [JOK
https://m.edsoo.ru/7f43af08

43

Cucrembl TMHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHON U UX
pelIeHue

44

Cucrtembl TMHEHHBIX
HEPaBEHCTB C OJTHOU
IIEPEMEHHON U UX
peuieHue

45

CucreMnl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHON U UX
pelieHue

46

KBagpatHbie
HEPABEHCTBA U UX
pelieHue

bubnmnoreka [JOK
https://m.edsoo.ru/7f43b098

47

KBagpatHbie
HEPABEHCTBA U UX
pelIeHne

bu6anorexa [IOK
https://m.edsoo.ru/7f43b21e

48

KBagpatHbie
HEPABEHCTBA U UX

bu6anorexa [JOK
https://m.edsoo.ru/7f43b5a2




penieHue

49

KBanpatHeie
HEPABEHCTBA U UX
pelIcHue

50

KBanpaTtHeie
HEPABEHCTBA U UX
pelIcHue

51

I'paduueckas
UHTEpIpeTaIus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JIBYyMs
epeMEHHBIMU

bu6anorexa IJOK
https://m.edsoo.ru/7f43b098

52

I'paduueckas
UHTEpIpeTalus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMS
epEMEHHBIMU

53

KontponsHas pabota
10 TeMe
"HepaBencrtpa"

54

KBagpatnunas
bynxius, e€ rpadux u
CBOMCTBA

bubnmoreka [JOK
https://m.edsoo.ru/7f4396¢c6

55

KBagpatnunas
bynkius, e€ rpadux u
CBOMCTBA

bu6anorexa [JOK
https://m.edsoo.ru/7f439842

56

KBagpatnunas
bynkius, e€ rpadux u

bu6anorexa [JOK
https://m.edsoo.ru/7f4399b4




CBOUCTBA

57

[Tapabona,
KOOPAHHATHI
BEPILIHMHBI TapadoIbl,
0Cb CHMMETpPUHU
napaboJIbI

bu6anorexa [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapabona,
KOOPAMHATHI
BEPIIMHBI TapadoIbl,
0Cb CUMMETPUHN
napaboJIbI

bu6anorexa [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapabona,
KOOPIUHATHI
BEPIIUHBI TAPa0OIIBI,
0Cb CUMMETPUH
napaboJIbI

bu6anorexa IIOK
https://m.edsoo.ru/7f43alac

60

[Tapa6ona,
KOOPIHHATHI
BEPIIUHBI TapaboJIbI,
0Ch CHUMMETpPHHU
napaboJIbI

bubnuoreka [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabomna,
KOOPIUHATHI
BEPIIMHBI TapaboIIbl,
0Ch CHMMETpPHUH
napabosl

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

62

[Tapabomna,
KOOPIMHATHI




BEPIIMHBI TapadoIbl,
0Cb CUMMETpPUHU
napaboJibl

63

I'paduxu pyHkumii: y
=kx, y=kx + b,
y=k/x, y=x3, y=vx,
y=[x|

64

I'padpuxu byHkumii: y
=kx, y=kx + b,
y=k/x, y=x3, y=vx,
y=[x]

65

I'paduku byHkumii: y
=kx, y=kx + b,
y=k/X, y=x3, y=vX,
y=Ix|

66

I'paduku byHkImii: y
=kx, y=kx + b,
y=k/x, y=x3, y=vx,
y=[x]

67

I'paduku byHkmmii: y
=kx, y=kx + b,
y=k/x, y=x3, y=vx,
y=[x|

68

I'paduxu byHKIMIA: ¥
=kx, y=kx + b,
y=k/x, y=x3, y=vX,
y=Ix|

69

KoHTponbpHas padorta

bu6anorexa [JOK




1o teme "Oynkun"

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

TloHsaTHE YNCIIOBOM

bu6anorexa [JOK

70 MOCJIEJOBATCIBHOCTH https://m.edsoo.ru/7f43e6¢c6
3amaHue
jy | mocneomatemoors uGmorexa 11K
N https://m.edsoo.ru/7f43ebda
bopmynoii u
dbopmyIol n-ro wieHa
72 | e bumorea LIOK
https://m.edsoo.ru/7f43ed7e
IPOrpeccuu
ApudmeTnyeckas u
73 reF())qu):Tpelxlqecel(c:afll bubmmorexa HOK
https://m.edsoo.ru/7f43f3b4
IpOTrpeccuu
®opMyIIbl N-Io 4ieHa
1t | reomermcenett bumorera LIOK
N https://m.edsoo.ru/7f43f58a
MPOTPECCUid, CYMMBI
MEPBHIX N YWICHOB
@opMyJIbI N-T'O YICHA
75 | reomermcenett Bumoteca LIOK
N https://m.edsoo.ru/7f43ef2c
MIPOTPECCUIA, CYMMBI
TIEPBBIX N YJICHOB
®opmyIIbl N-ro wieHa
76 apuPpMETHICCKON U bubnuoreka [JOK

reOMETPUYECKON
IIPOTPECCHI, CYMMBI

https://m.edsoo.ru/7f43f0c6




IICPBLIX N YICHOB

77

@opmyIisl N-ro wieHa
apupMeTHIecKou u
reOMETPUYECKON
MPOrpeCcCuid, CyMMBI
IIEPBBIX N YWICHOB

bu6anorexa [JOK
https://m.edsoo.ru/7f43f72¢

78

@®opmyIibl N-ro 4wieHa
apupMeTHIecKou u
reOMETPUUECKON
MIPOrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bu6anorexa [JOK
https://m.edsoo.ru/7f43{8a0

79

N3o0paxenue 4aeHOB
apupMeTHIECKON U
F€OMETPUUECKOU
IPOTPECCUN TOUKAMHU
Ha KOOPANHATHOM
IJIOCKOCTH

80

N3o0paxeHnue 4aeHOB
apupMEeTHIECCKON U
F€OMETPUUIECKOU
MPOrPECCUN TOUYKAMU
Ha KOOPJIUHATHOM
IJIOCKOCTH

81

JInaeHBIN U
SKCIIOHEHIINAJILHBIN
pocTt

82

CnoxHble IPOLEHTHI

bu6anorexa [JOK
https://m.edsoo.ru/7f43fe0e




83

CitoHBIE IPOLIEHTHI

bu6mnorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponbsnas pabora
o teme "YucioBbie
MOCJIETOBATEIBHOCTH'

'

bu6anorexa [JOK
https://m.edsoo.ru/7f440418

85

IToBTOpEHME,
00001IICHIE H
CHCTEeMaTH3aIus
3HaHUM. 3aMuch,
CpaBHEHUE, JIEUCTBUSA
C IEUCTBUTEILHBIMU
YHCJIaMU, YMCIIOBas
npsimast

86

[ToBTOpEHME,
0000111eHNE U
CHCTEMaTH3aIs
3HaHuu. [IponeHTsl,
OTHOIIICHHS,
PONOPILINHU

87

[ToBTOpEHME,
00001I1eHNE U
CHCTEMAaTH3aLH
3HaHui. OKpyrJeHue,
PUOJIIKCHHE, OIICHKA

38

[ToBTOpEHME,
000011IeHNE U
cUCTEeMaTHu3aIus
3HaHui. Penrenue
TEKCTOBBIX 3aJ1a4

bu6anorexa [JOK
https://m.edsoo.ru/7f443b12




apupMeTHIECKUM
crnocooom

89

[ToBTOpEHue,
00001IeHNE U
CHCTEMaTH3aIHs
3HaHuu. PelieHue
TEKCTOBBIX 337124
apupMEeTHICCKUM
CIIoco0oM

bu6anorexa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHME,
0000111eHHE U
CHCTEMaTH3aIus
3HaHuU. Perenne
TEKCTOBBIX 3aja4
apupMeTHICCKUM
CII0CO0O0OM

bu6anorexa IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHME,
00001IeHE U
cUcTeMaTH3alus
3HAHUMU.
IIpeobpazoBanue
anredpandecKnx
BBIPAXKEHU,
JIOTTYCTUMBIE
3HAYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHME,
00o0mmenue u
CHCTEMaTH3aIHs
3HAHUH.

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




[IpeobOpazoBanue
anreOpanyecKux
BBIPAXCHU,
JOITyCTUMEIE
3HAYCHHS

93

[ToBTOpEHue,
00o0011eHue u
CUCTEMaTH3aIUs
3HAHUU.
[IpeobpazoBanue
anreOpanyecKkux
BBIPAKECHU,
JOITYCTUMBIC
3HAYEHUS

bu6anorexa [JOK
https://m.edsoo.ru/7{444612

94

[ToBTOpEHME,
0000111eHNE U
cUcTeMaTH3alus
3HAHUMU.
IIpeobpazoBanue
anreOpanyecKux
BBIPAKECHU,
JIOTTYCTUMBIE
3HAYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/7{444a94

95

[ToBTOpEHME,
o0oOuieHue u
CHUCTEMAaTH3aLUs
3HaHui. OyHKIMH:
MOCTPOCHHUE, CBOMCTBA
M3YYEHHBIX () YHKIHMA

bubmmoreka [JOK
https://m.edsoo.ru/7f444c56




96

IToBTOpEHME,
o0o0uieHue u
CUCTEMATH3aLHS
3HaHuu. OyHKIMH:
IIOCTPOECHUE, CBOWCTBA
U3YYEHHBIX (YHKUIUN

bu6anorexa [IOK
https://m.edsoo.ru/7f444144

97

IToBTOpEHME,
00o0011eHne u
CUCTEMATH3aLIUs
3HaHUW. OyHKIMK:
IIOCTPOECHUE, CBOKMCTBA
U3YYEHHBIX (QYHKIUN

bu6anorexa IJOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEHME,
000011eHNE U
CHCTEeMAaTH3aIHs
3HaHul. OyHKIMH:
MIOCTPOSHHE, CBOMCTBA
U3YUYEHHBIX (YHKIUI

bu6anorexa IIOK
https://m.edsoo.ru/7{4452¢e6

99

[ToBTOpEHME,
000011eHNE U
CUCTEMATH3aLUs
sHanui. ['padudeckoe
pELICHUE YPABHEHUH U
UX CUCTEM

bubnuoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEHME,
o0oOuieHue u
CUCTEMATH3aLHs
sHanui. ['padudeckoe
penieHrne ypaBHEHUN U




HUX CUCTEM

HUtorosasa

101
KOHTpOJIbHas paboTa

O0o0011eHE U
102 CUCTEMAaTHU3ANU
3HAHUU

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kon
NnpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaAMeTHBIC Pe3yJbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI NPOrpaMMBbI OCHOBHOI'O
0o0urero od0pasoBaHus

1

Yucna U BBIYUCIICHUS

1.1

BBIHOJ'IHSITB, Co4CTasad YCTHBIC U TIMCBMCHHBLIC HpI/IéMBI,
apI/I(i)MeTI/IIIGCKI/IC }IGIZCTBHSI C pallMOHAJIbHBIMHU YUCJIAMHU

1.2

Haxonuth 3Hau€HUS YUCIOBBIX BBIPAXKECHUH, MPUMEHSTH
pasHooOpa3Hble  CrocOObl M MPUEMBI  BBIYUCIICHUS
3HAYEHUU JPOOHBIX BBIPAKCHUH, coAepKalux
O0OBIKHOBEHHBIE U JECATUYHBIE IPOOHU

1.3

[TepexonuTh OT OgHON (OPMBI 3alUCU YHUCEN K APYroi
(mpeoOpa3oBbIBATH JECATUUHYIO IPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B  JIECATUYHYIO, B YaCTHOCTH, B
OCCKOHEUHYIO JECATHUHYIO IPOOh)

1.4

CpaBHI/IBaTB " YIIOPAOAOYNBATH PALITMOHAJIIBHBIC YN CJia

1.5

OKpyrJIsITh yncia

1.6

BbINONHATS NPUKUIKY U OLEHKY pE3yJIbTaTa BEIYMCICHU,
OLICHKY 3HAYEHHWH YHCIIOBBIX BBIPAXKCHUN. BBINOIHATH
JNEUCTBHS CO CTENEHSAMU C HATypaJbHBIMH OKA3aTEIIIMU

1.7

HpI/IMeHHTI) [NpU3HAKK  ACIUMOCTH, PaA3JIOKCHHC Ha
MHOXHTCIIN HATYPAJIbHBIX YHCCJI

1.8

PemaTe nmpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBS3aHHbBIC
C  OTHOLICHHEM  BEJIMYMH, MPONOPLUHOHAIBHOCTHIO
BEJINYKMH, IPOLEHTAMH, WHTEPHPETUPOBATH PE3YIbTATHI
pelIeHuss 3a1ad ¢ y4€TOM OTPAHUYEHHM, CBSI3aHHBIX CO
CBOMCTBaMHU PacCMaTpPUBAEMBbIX OOBEKTOB

AnreOpandecKkue BhIpaKEHUS

2.1

Hcnonp3oBaTh  anreOpamveckyrd  TEPMHUHOJIOTHIO U
CUMBOJIIKY, TIPUMEHSATH €€ B TMPOIECCEe OCBOCHUSA
y4eOHOr0 MaTepuaia

2.2

Haxoaute 3HaueHus OYKBEHHBIX BBIPAKEHHN MpHU
3aJJaHHBIX 3HAYEHHUSIX IEPEMEHHBIX




2.3

BeimoHAT  TIpeoOpa3oBaHUs IEJIOTO  BBIPAKCHHS B
MHOTOWICH  TPHUBEJACHUEM  TMOJOOHBIX  CJAraeMbix,
pacKpbITHEM CKOOOK

2.4

BBINONHAT yYMHOKEHME OJHOWIEHA HAa MHOTOWIEH U
MHOTOWJIEHAa HAa MHOTOWIEH, TMPUMEHATh (POPMYIIbI
KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH

2.5

OcymiecTBIATh Pa3ioKEHNE MHOTOUJICHOB HA MHOXXHUTEIIN
C MOMOIIBI0 BHEIHECCHHS 3a CKOOKH OOIIEro MHOXKHUTEIIS,
TPYIIUPOBKK  CJAraeéMbIX,  NpPUMEHEHus  QopMmyn
COKpAIIEHHOTIO YMHOKEHUS

2.6

[TpumensTh npeoOpa3oBaHMsi MHOTOWIECHOB ISl PEIICHHUS
Pa3IMYHBIX 3a7a4 U3 MaTeMaTHUKU, CMEKHBIX IPEIMETOB,
U3 peaJbHOM NIPAKTUKU

2.7

Hcnonp30BaTh CBOWMCTBA CTENEHEHW C HATypAJIbHBIMHU
MOKa3aTes MU JIsl TpeoOpa3oBaHus BhIpaKEHUN

ypaBHeHI/ISI N HCPABCHCTBA

3.1

Pemate nuHEHHBIE YpaBHEHMS C OJHOM IIEPEMEHHOW,
IIPUMEHSS [IPABUJIA NIEPEX0Ja OT UCXOJHOIO0 YPAaBHEHHUS K
paBHOCHIBHOMY eMy. lIpoBepsTs, sBIf€TCS JIM YHUCIO
KOPHEM ypaBHEHUS

3.2

[IpumensaTy rpaguueckue METOABl TMPU  PEIICHUH
JIMHEWHBIX YPABHEHUM U UX CUCTEM

3.3

[TonOupaThk pUMEPHI Map YUCEN, SBISIOUUXCS PEIIeHUEM
JIMHEWHOT'O YPAaBHEHUS C IByMs IEPEMEHHBIMU

3.4

Ctpouth B KOOPAMHATHON TIOCKOCTH TrpaduK JIMHEHHOTO
YpaBHEHHS C ABYMS MTEPEMEHHBIMH; TIOJIB3YSICh TpaduKoM,
IPUBOAUTH IPUMEPHI PEIICHUSI YPABHEHUS

3.5

Pemats cucTtemMbl ABYX JIMHEWMHBIX YPAaBHEHUU C IBYMS
NEPEeMEHHBIMH, B TOM YHCIIE Tpadruecku

3.6

CocTaBisTh U peniaTh JUHEMHOE YPAaBHEHUE UJIU CUCTEMY
JIMHEVUHBIX YpaBHEHUU o YCIIOBUIO 3a7a4H,
VHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4yu
IIOJIYYEHHBIN PE3yJIbTAT

Koopaunate! u rpadukn. OyHKIIUN

4.1

N300pakaTh Ha  KOOPIAMHATHOW  TPSMOM  TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM  KOOpJAMHATaM, JIy4H,
OTPE3KH, UHTEPBAJIbl, 3AMUCHIBATh YACIOBbIE TPOMEKYTKH
Ha anreOpandecKoM SI3bIKE

4.2

Otrmeuarh B KOOPAWHATHOW IUIOCKOCTM TOYKH IO
3aJJaHHBIM KOOpJMHATaM

4.3

CrpouTth rpaduku JuHeHHbIX QyHKIM. CTpOUTh rpaduk




dyncum y = [

4.4

OnuceiBaTh ¢  OOMOWIBIO  (YHKUHMM  W3BECTHBIE
3aBUCUMOCTA MEX]ly BEJIMYMHAMU: CKOPOCTh, BpeMs,
paccTosiHue, LIEHY, KOJIMYECTBO, CTOUMOCTB,
IPOU3BOJIUTEIBHOCTD, BpEMsl, 00bEM pabOThI

4.5

HaxonuTh 3HaueHne pyHKIMH 110 3HAYEHUIO €€ apryMeHTa

4.6

[Tonumate rTpaduyeckuit cnoco0 TMpeACTaBICHUS U
aHanu3a MHQOpMAIMKU, HU3BJIEKaTh M HMHTEPIPETUPOBATH
uHpopManmio U3 TPaPUKOB peagbHBIX MPOIECCOB U
3aBUCUMOCTEUN

8 KUIACC

Kox
NMPoOBEPSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIC Pe3yJbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI NPOrpaMMbl OCHOBHOT' 0
001rero od0pazoBaHus

1

Yucna v BBIYUCICHUS

1.1

Hcnonp30BaTh HavyaJIbHBIE MPEACTABICHUS O MHOECTBE
NEUCTBUTENIBHBIX YMCEN JJIsl CPAaBHEHUS, OKPYIJICHUS M
BBIUHUCIICHUN, HW300pakaTh  JCHCTBUTENbHBIE  YHCIA
TOYKaMH Ha KOOPAWHATHOW NIPSAMOU

1.2

[IpumensaTy mMOHATHE apUPMETHYECKOTO KBAJIPATHOTO
KOpHSI, HaXOJIWTh KBaJpaTHbIE KOPHHU, HCIOJIb3ys MpPHU
HEO0OXOIMMOCTH KaJIbKYJIATOP, BBITIOJIHSTh
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPKAIIUX KBaJIpaTHBIC
KOPHH, UCTIOJIB3YSl CBOMCTBA KOPHEU

1.3

Hcnonb3oBaTh 3amucu  OONBIIMX W MallbIX YHCET C
MOMOIIIBIO IECATUYHBIX ApoOel u creneneit uncna 10

AnreOpandeckue BbIpaKEeHUs

2.1

[IpyMeHATh TOHATHE CTEIEHU C LEIbIM IOKa3aTeseM,
BBITIONHATh MPE0oOpa3OBaHMs BBIPAKEHUN, COJEPIKAIIUX
CTEIIEHU C LIEJIBIM NTOKA3aTeJIEM

2.2

BpimonHATH TOXJIECTBEHHbIC npeoOpa3oBaHus
palMOHANBHBIX BBIPAXKEHUW HA OCHOBE NPAaBWJI ACHUCTBUU
HaJ MHOTOYJICHAMH U aNTreOpandeCcKUMH IPOOSIMH

2.3

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA MHOXKUTEIU

2.4

[IpuMensaTs npeoOpa3zoBaHUs BBIPAXKEHUM ISl PEIICHUS
pa3IMYHBIX 3a7a4 U3 MAaTEMAaTHUKH, CMEKHBIX MPEIMETOB,




U3 peajbHOM NIPAKTUKU

YpaBHEHUs U HEPABEHCTBA

3.1

Pemate  nuHEWHBIE,  KBaJpaTHBIE  YpaBHEHUA U
palMOHaIbHBIE YPABHEHMUS, CBOISIIMECS K HUM, CUCTEMBI
JBYX YPaBHEHUH C ABYMs IEPEMEHHBIMU

3.2

[IpoBoauTE NpPOCTEHINE WCCIACAOBAHUSA YPABHEHUU U
CUCTEM YpaBHEHHUM, B TOM 4YHCIE€ C IPUMEHECHUEM
rpaduyueckux mpeacraBieHuil (yCTaHABIMBATh, UMEET JIHU
YpaBHEHUE WJIM CHUCTEMa YpPaBHEHUM pELICHUs, €CIIH
HUMEET, TO CKOJIbKO, U MPOUee)

3.3

[lepexoanTh OT ClOBECHOM (DOPMYIHMPOBKH 3ajauu K €€
anredpandyeckod MOJETUM C TIOMOUIbIO  COCTaBJIEHUS
ypaBHEHUS WU CUCTEMbl YpaBHEHUH, UHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJlaud TOJyYEHHBIN
pe3ynbTar

3.4

HpI/IMGHSITB CBOMCTBA YUCIIOBBIX HCPABCHCTB JIIAA
CpaBHCHH:A, OLCHKH, pPCIIATbH JIMHCMHBIC HCPABCHCTBA C
OJIHOI>’I HepeMeHHOﬁ n UX CUCTCEMBI, JaBaTb rpa(bnquKyfo
HIUTFOCTpPALIUIO MHO>KCCTBA pCIIIGHI/Iﬁ HCPAaBCHCTBA,
CUCTCMbI HCPABCHCTB

OyHKINT

4.1

[ToHMMaTh W WCIIOJIB30BaTh (PYHKIIMOHAIBHBIC TIOHATUS U
S36IK ~ (TEPMHHBI,  CHMBOJIMYECKHE  OOO3HAUCHUS),
OTIpeIeTISATh 3HaUeHUE (DYHKIIUU M0 3HAYCHHUIO apTyMEHTa,
OTIpeNIeNIATh CBOMCTBA PYHKIIUHU 110 € rpaduKy

4.2

Ctpoutsb rpaduku d7eMEHTapHBIX QYHKIIUN BUA!

y=k/x

<

kix

, y =x%, y = x3, y = [X|, onuChIBaTh CBOICTBa YHCIOBOM

dbyHKIIMN TI0 €€ TpaduKy

9 KUIIACC

Kon

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJAbTAThHI 0CBOCHHUSA




NpOBEPsIEMOro
pe3yJibTaTa

OCHOBHOI1 00pa30BaTe/IbLHOI NPOrPaMMBbI OCHOBHOI'0
o0urero od0pa3soBaHus

1

Yucna 1 BEIYUCIICHAS

1.1

CpaBHuBaTh M  YHNOPSAOYMBATH  pPAllMOHAIBHBIE U
UPPALMOHAIBHBIE YHCIIA

1.2

BrinonHaTh apupmeTHiecKue JNEUCTBUSA v
pallMOHAJIBHBIMM ~ 4YMCJIAMH,  CcO4YeTass  yCTHBIE W
IIUCbMEHHBIE NPUEMBI, BBINOJHATH  BBIUUCIECHUA C
VPPaLMOHAIBHBIMU YHCIAMU

1.3

HaXOI[I/ITB 3HAUYCHUS CTCICHEH C OCJIBIMU ITOKAa3aTCIIsIMU U
KOpHGfI, BBIYUCIIATH 3HAYCHUSA YU CIIOBBIX BBIpa)I(eHHﬁ

1.4

OKpyrJisiTh  EMCTBUTENBHBIE  YHWCIA,  BBINOJIHATH
IPUKUIKY pEe3yJbTaTa BBIYMCICHUHN, OLIEHKY 4YHUCIOBBIX
BBIPAKCHU U

ypaBHeHI/ISI N HCPABCHCTBA

2.1

Pewmats nuHeliHbIE M KBaJpaTHbIE YPaBHEHUS, YPaBHEHHUS,
CBOJISIIIIMECS] K HUM, MPOCTeHIIne ApOoOHO-pallMOHaTbHBIE
YpaBHEHUS

2.2

PemaTte cuctembl NBYX JIMHEWHBIX YPAaBHEHHMH C JIByMs
NEPEeMEHHBIMU M CUCTEMBI JABYX YpPaBHEHWI, B KOTOPBIX
OJIHO YpaBHEHHUE HE SIBJISAETCS JTUHEHHBIM

2.3

PemaTe TeKCTOBBIE 3a/1auu alreOpanyecKUM CIIOCOOOM C
IIOMOIIBIK0 COCTAaBJICHHUSI YPAaBHEHMS WIIM CHUCTEMBI JIBYX
YPaBHEHUH C IByMsI IEPEMEHHBIMU

24

[IpoBoguTh mpoOCTEHIINE UCCICAOBAHUA YpPABHEHUM U
CUCTEM YpaBHEHUH, B TOM YHCJIE€ C HIPUMEHEHHEM
rpaduuecKux npeACcTaBiICHUN (HanpuMep, yCTaHaBIINBATh,
MMEET JIM YPABHEHHUE WJIM CUCTEMA YPABHEHUU pEIICHHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pematp JINHENHBIE HEPABEHCTBA, KBaJIpaTHbIE
HEPABEHCTBA, H300pakaTh peEIICHWE HEPaBEHCTB Ha
YUCJIOBOW IMIPSIMOM, 3alMCBIBATh PELUIEHUE C IMOMOILBIO
CHMBOJIOB

2.6

Pemateh cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI
HEPABEHCTB, BKJIIOYAIONIME KBAJIpPaTHOE HEPABEHCTBO,
n300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YUCJIOBOM
MPSAMOM, 3aIUChIBATh PEIICHUE C TOMOIIBI0 CUMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA MPU PELUICHUM PA3JIMYHBIX
3a7a4

DyHKIINU

3.1

Pacno3HaBaTh ()yHKIMHM M3Yy4E€HHbIX BUJOB. Iloka3bIBaTh




CXEMAaTHUYECKH  paCIOJIOKEHHWE  Ha  KOOPAMHATHOU
IUIOCKOCTU TpadukoB (yHkuil Buga: y=kx, y=kx+b,
y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUM
K03 (HHUIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIUH

3.2

[Toka3biBaTh CXeMaTHYECKH pacnosaoxkeHue Ha
KOOPJMHATHOM IMJIOCKOCTH Ipa@uKoB (GYHKUMHA BUIA y =
VX, y = [X| 1 onuckIBaTh CBOMCTBA (HhYyHKLIUIA

3.3

Crpourb u u300pakaTb CXEMaTUYECKU TpaPuKu
KBaJIpaTUYHBIX GyHKUIHH, OIACBIBATH CBOMCTBA
KBaJIpaTUYHBIX QYHKIUN 1O X rpadukam

3.4

Pacno3naBath kBaapaTuuHyro GyHKUMIO 10 (dopmyse,
OPUBOJUTh MPUMEPHl  KBAAPATUYHBIX  (QYHKIUH U3
peanbHON KU3HU, PU3UKU, TEOMETPUU

Apudmerrnyeckas U reoOMeTpUYECcKas MPOrpeccuu

4.1

Pacno3naBath apudMEeTHUECKYIO U TE€OMETPUUYECKYIO
IIPOTPECCUU TIPU Pa3HBIX Crloco0ax 3aaaHus

4.2

BbINONHATE BRIYUCIEHUS C UCTIOIB30BAHUEM (HOPMYI 1-TO
yjieHa apu(PpMETUYECKON U reOMETPUUYECKON MPOTrpecCHid,
CYMMBI IIEPBBIX N YICHOB

4.3

I/I306pa}KaTB YJICHBI ITIOCJIICAOBATCIBHOCTH TOYKaMHU Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH

4.4

Pematp 3a/1auu, CBsI3aHHbBIC C YHCIIOBBIMU
MIOCJIEIOBATEILHOCTSMHU, B TOM YHCIIE 3a/1a4U U3 PeaTbHOU
KU3HU (C HCIOJIB30BAHUEM KalbKYJIsATOPa, IMGPOBBIX
TEXHOJIOTHH)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U JIECITUYHbBIC, TIEPEX0]] OT OJHOU (HOPMBI
1.1 3anucu apobeit k aApyro. IloHsTHe panuMOHAIBHOIO YHCIA,
3aMuCh, CPABHEHHE, YIIOPSJOUMBAHNUE PAIMOHATBHBIX YHCEI
19 ApudmeTndyeckne JACHUCTBUS C  PallMOHAIBHBIMH  YHUCJIAMHU.
) Pemienne 3a1au u3 peasbHON NMPAKTHUKUA HA YaCTH, HA IPOOH
Crenenb ¢  HaTypaJbHBIM  [OKa3aTelieM:  ONpEJCIICHHE,
1.3 npeoOpa3oBaHuEe BBIPpAXEHUNW HAa OCHOBE OIPEACIICHUS, 3aIKCh
OOJIBIIIUX YUCE
[IporieHThI, 3amuch MPOIEHTOB B BHUJEC IPOOU W JpoOU B BHUIE
1.4 npoueHToB. Tpu OCHOBHBIE 3a7]aui Ha MPOIEHTHI, PEIICHUEe 3a/1a4
U3 peaybHON MPAKTUKU
15 [IpumeHeHue Npu3HaAKOB ACIUMOCTH, Pa3JIOKEHUE HA MHOKUTEIU
HATypaJIbHBIX YHCEI
1.6 PeanpHbpie 3aBUCMMOCTH, B TOM YHCIE MpsAMas U oOpaTHas
IPOIMOPIIMOHATILHOCTH
2 AnrebpandecKre BhIPaKESHUS
71 [lepeMeHHbBIE, YMCIIOBOE 3HAYCHUE BBIPAKECHUA C IMEPEMEHHOM.
JlommycTuMBbIe 3HAUCHHS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BUJIE
dbopmynbl. Beraucnenus mo hopmynam
73 IIpeobpa3oBanne OYKBEHHBIX BBIPAKCHUH, TOKICCTBEHHO paBHBIC
BBIPKEHUS
2.4 CBoiicTBa CTENEHH C HATypaJIbHBIM IMOKA3aTeJIEM
75 OnHowiensl U MHoOrowieHol. CteneHb MHorouieHa. CroxeHue,
BBIYMTAHUE, YMHOKEHUE MHOTOUYJICHOB
@opMyJibl COKpAIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbI U KBaJpaT
2.6 pasHoctu. @opmyna  pa3HOCTM  KBagpaToB.  Pasnoxxenue
MHOT'OUYJIEHOB Ha MHOKUTEIU
3 YpaBHEeHHUs
31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, TMpaBuja MpeoOpa3oBaHUs

YpaBHEHUS, PABHOCUJIBHOCTh YPaBHEHUN




JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHUCIO KOpHEH

32 JIMHEWHOTO YPaBHEHHUsI, PEILICHUE JIMHEHHBIX YPABHECHUN

33 CocTaBneHre ypaBHEHHH 1O YCJ'IOI?'I/IIO 3agaud. Pemenue
TEKCTOBBIX 3a71a4 C IOMOILBIO YPAaBHEHUN

3.4 JIluneitHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €ro rpadux
Cucrema ABYX JMHEHWHBIX YpPaBHEHUU C JBYMSI TEPEMEHHBIMU.

3.5 Pemenue cucrem ypaBHEHHMI criocoOOM MoAacTaHOBKU. [Ipumepsl
peleHns TEKCTOBBIX 3aJ1a4 C TOMOIIBI CUCTEM YPaBHEHUI

4 Koopnunate! u rpapuku. OyHkuuu

4.1 KoopaunaTta Touku Ha npsMon

49 Yucnossle TIPOMEKYTKH. Paccrositnue wmexay JByMSI TOUKaMU
KOOPJMHATHOMN MpsAMOin

43 [IpsamoyronpHas cucrema KOOp/IMHAT, OCH Ox u Oy. AGcuucca u
OpJIMHATA TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH

44 IIpHMﬁpBIFp&@HKOB,S%HaHHHX dbopmynamu. Urenne rpaduxon
peanbHbIX 3aBUCUMOCTEN

4.5 [Tonsitue dynkuuu. ['padux dynkuuu. CroiicTBa GyHKIIUN

4.6 Jluneitnas ¢ynkuusd, e€ rpaguk. 'paduk dyHKImu y = [x

47 Fpa(bfmecme pelerue JUHEWHBIX YpPaBHEHHH U CHUCTEM
JUHENWHBIX YPaBHEHUN

8 KIIACC
Kona IIpoBepsieMbIid 3JIEMEHT CONEPKAHUS

| Hucna v BEIYUCIIEHUS

1.1 KBagpatueiii kopers u3 uucna. [lonstae 00 upparmoHaIbHOM
quciue. JlecaTuuable NpuOInKEeHUsI UPPALMOHAIBHBIX YHCEI
CpoiictBa apudmMeTHUecKHX KBaJpPAaTHBIX KOPHEH U  UX

1.2 NpUMEHEHHE K TPeoOpa30BaHUI0 YHCIOBBIX BBIPAXKEHUU W
BBIYMCIICHUSIM. JI€MCTBUTEIBHBIC YHCIIA

13 CreneHp ¢ I1eNbIM TOKa3aTtesneM M e€ cBoicTBa. CTaHaapTHas
3aMKCh YUCIa

2 AnreGpandecKkue BhIpaKEHUS

71 KBanparnbelii TpEXUieH, pa3iokKEHUE KBAAPATHOTO TPEXUWICHA HA
MHOKHTEIN

29 Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO alreOpandyecKou

npodu




CJIO)KeHI/Ie, BbIYMTAaHHUC, YMHOXCHHC, ACIICHHC anre6panquKI/IX

2.3 .
apobei
2.4 PanronanbHble BEIpAXKEHHS M MX TpeoOpa3oBaHuE
3 YpaBHEHMS U HEPABEHCTBA
31 KBampatHoe ypaBHeHue, ¢GopMylia KOpHEM  KBaJpaTHOIO
ypaBHeHUs. Teopema Buera
3.2 Pemenune ypaBHeHUN, CBOISIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
3.3 [IpocTeiinue ApoOHO-paIIMOHATBHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTanvsi YpaBHEHUHN C TBYMS MTEPEMEHHBIMU
34 U CHUCTEM JIMHEWHBIX YpaBHEHMM C JBYMS TI€PEMEHHBIMH.
[Ipumepbl penieHuss CUCTEM HEITWHEWHBIX YpPaBHEHUH C JBYyMS
epeMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM Crocooom
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JIHOM ITEpEMEHHOU
3.8 PaBHOCWIIBHOCTh HEPABEHCTB
3.9 JluneliHble HEPABEHCTBA C OJTHON NEPEMEHHON
3.10 CucTembl JINHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHOMN
4 DOyHKIUU
41 [lonsitue Qyukuu. OOMacTb oONpefeNeHuss W MHOMXKECTBO
3HaueHud Gynkuun. CriocoOsl 3a1aHus QyHKIUN
4.2 I'paduk dyakiun. UteHne cBOUCTB GyHKIUU 110 €€ Tpaduky
43 [Tpumeps! rpadukoB GyHKIHMA, OTpaKAIOIMKUX PeaTbHBIC
IIPOLIECCHI
44 OyHKLINH, OMMCHIBAIOIIIHE MPSIMYIO U o0paTHYIO
POIOPIIMOHATILHBIE 3aBUCUMOCTH, UX TpaQuKU
4.5 DyHKIMU y =x?, y = x7
4.6 Oyukuu y = [x, y = |x|
4.7 ['paduaeckoe penieHne ypaBHEHUH U CUCTEM YPAaBHCHHMA
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Yucia v BBIYUCICHUS
11 PanmonanbHple 4uclia, HppalMoOHAIbHBIE YHCIA, KOHEYHBIE U
) OECKOHEYHbBIE JECSITUUHBIE IPOOH
1.2 MHOX€eCTBO JIEUCTBUTCIBHBIX UYMCEJ, JCUCTBUTEILHBLIC YHCIa KakK




OECKOHEYHbIE  JECSATHYHble JApoOu. B3auMHO  OJHO3HauYHOE
COOTBETCTBHE MEKJIY MHOKECTBOM JIEMCTBUTEIBHBIX YHCEN U
KOOpAMHATHOM npsiMoii. CpaBHEHHE NEHCTBUTEIBHBIX YHACEI

1.3 ApudmMeTndyeckue NeMCTBUS C IEUCTBUTEILHBIMU YUCIAMU
N3mepenusi, npulnuxeHus, oOueHKU. Pa3Mepbl  00BEKTOB
OKPYXAIOLEro MHUpPA, IJIUTEIBHOCTH MPOLIECCOB B OKPYKAIOIIEM

1.4 MHpE. [IpubmmxkénHoe  3HaYCHUE BEJIMYMHBI, TOYHOCTh
npubnmkenus. Oxkpyrnenue uyucen. [lpukuaka u oleHKa
pE3yIbTaTOB BBIYMCICHUMN

2 VYpaBHEeHUs U HEPABEHCTBA

2.1 YpaBHEHHUsI C OAHOM ITIEPEMEHHOU

29 HI/IHefIHoe ypaBHeHue. PelieHue ypaBHEHM, CBOASIIMXCA K
JIMHEHWHBIM

73 KBagpatHoe ypaBHenue. Pemienue ypaBHEHUH, CBOASIIMXCA K
KBaIPAaTHBHIM

24 BHKBaz.l.paTrioe YPaBHCHHE. [IpuMepsl pelieHus ypaBHEHUN TPEThEU
U 4eTBEPTOI CTENEeHeH pas3iokKeHMEeM Ha MHOKUTEIU

2.5 Pemenue apoO6HO-paliMoHaNbHBIX YpaBHEHUN

2.6 CucteMbl ypaBHEHUM

2.7 YpaBHEeHUE C IBYMsI IEPEMEHHBIMU U €r0 Tpadux

)8 Pemiennie cucrteM JOByX JIMHEMHBIX YpaBHEHUHM C  AByMs
NIEPEMEHHBIMHU

9 Pewenne CHCTEM JIBYX YpaBHEHUI, OJTHO U3 KOTOPBIX JIMHENHOE, a
JIPYroe — BTOPOM CTENEHH

710 I'paduueckass wuHTEpHpeTalMsi CHCTEMbl YypPAaBHEHHH C JABYMS
EPEMEHHBIMH

2.11 Pemienne TeKCTOBBIX 3a/1au aareOpandyecKuM Crocooom

2.12 UucnoBble HEPAaBEHCTBA M X CBOMCTBA

2.13 Pemenne TMHENHBIX HEPABEHCTB C OAHOM ITEPEMEHHOU

2.14 Pemenne cucteM JIMHEMHBIX HEPABEHCTB C OJHOM NIEPEMEHHOU

2.15 KBanparnasie HEpaBeHCTBa

516 I'paduueckas uHTEpHIpETAINS HEPABEHCTB M CHCTEM HEPABEHCTB C
JByMsI IEPEMEHHBIMU

3 DyHKIMHU

31 KBagpatnunas ¢ynkmus, e€ rpaduxk u cBoiicTBa. [lapaboma,
KOOPJIMHATHI BEPITUHBI MTAPA00JITbI, OCh CHMMETPHUH MapadoIIbl

3.2 I'paduku byakuuii y=kx, y=kx+b 1 ux cBoMCTBa

3.3 I'paduku dynkumii y=k/x, y = x° u ux cBoiicTBa

3.4 ['paduku pyHKIMI, 1 X CBOWCTBA




YucnoBele MOCIEI0BATCIABHOCTU

Onpenenenue 51 CIOCOOBI 3a1aHUS YUCIIOBBIX

4.1 IIOCJIEIOBATEIILHOCTEM. 3ananue IIOCJIEI0OBATEIBHOCTH
peKyppeHTHOU dhopmysioi u hopmMyson n-ro ujieHa

49 ApudmeTtndeckas MPOTPECCHA. DopMysl n-ro YJIeHa

' apuMEeTHIECKON TPOrpeCCrUn, CYMMBI TIEPBHIX /1 YICHOB

43 FGOMe’IpI/I‘IeCKail IIPOTPECCUs. DopMyiibl n-ro YjIeHa
r€OMETPUYECKON MPOrPECCUM, CYMMBI IIEPBBIX 11 YJICHOB
N3o0paxenue dieHOB apupMETUUECKOW U  TreoMeTpUYECKOU

4.4 MPOrPECCUM TOUYKAMH HA KOOPAWMHATHOW IUIOCKOCTHU. JIMHEWHBIA U
AKCIOHEHIIMAIbHBIA POCT

4.5 CiioxHBIE TPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIpoBepsiemblie TpeOOBaHMSI K MPeAMETHBIM
pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHUs HA
ocHose ®I'OC

YMeHue  onepupoBaTb  MOHSATHUSAMH: MHO€ECTBO,
NIOJIMHO>KECTBO, ONEpPAlMM HAJ MHOXXECTBAMH; YMEHHE
onepupoBaTh NMOHATUSAMU: rpad, CBI3HBIN Trpad, nepeso,
LUUKJ, NPUMEHATh HMX TMPU PELIICHUH 33/1a4; YMEHHE
UCIIOJIb30BaTh Tpaduueckoe MpeCTaBICHUEe MHOXKECTB
JUIS ONHCAHUS PEAbHBIX IPOLECCOB W SIBICHUM, TNpHU
pElIeHUH 3324 U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue  omepupoBaTh  TOHSATUSIMHU:  OINpeJeeHue,
aKcuoma, TeopeMa, J10Ka3aTeIbCTBO; yMEeHHE
pacno3HaBaTb UCTHUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
OPUBOJIUTH TMPUMEPHl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHMS M OTPHUIIAHUS BHICKAa3bIBAaHUH

YMeHue omnepupoBaTh MOHATUSMH: HATypalbHOE YHCIIO,
IIPOCTOE€ M COCTABHOE YHUCJO, AECIUMOCTh HATypaJIbHBIX
yucesa, MNPU3HAKUA JIEIMMOCTH, LEJI0€ YHUCIO0, MOIYJb
yucia, OOBIKHOBEHHas JpoOb M JAeCATHYHAS JIpoOb,
CTAaHJApPTHBIM  BUJ  YWCIA, PpALMOHAIBHOE  YHUCIIO,
UPPAMOHAIBHOE YHCIIO0, apu(PMETHUUYECKUH KBaJpaTHBIN
KOpPEHb, YMEHHE BBINOJHATH JIEUCTBUS C YHUCIAMH,
CpaBHUBATh U YIOPSA0YMBATH YHCIIA, IPEJICTABISThH YUCIIA
Ha KOOPAWHATHOM IMPSIMOM, OKPYIJATh YHCIA; YMEHHUE
JieJaTh IPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYMCICHUN

YMeHne onepupoBarh IMOHIATUSMH: CTEIEHb C LEJIbIM
nmokasareneM, apuMeTHuecKuii KBaJApaTHBIA KOPEHb,
MHOTOYJICH, anreOpamdeckas  JapooOb, TOKJIECTBO;
3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHu OobIie
CIVHMIIBI; YMEHHE BBITIONHATH PAcu€Thl MO (Qopmynam,
npeoOpa3zoBaHuUs LEJIBIX, JIpOOHO-paMOHATBHBIX
BBIDQXKCHUM M BBIPAXKEHUM C KOPHIMH, pPa3I0KEHUE
MHOTOWIEHA HAa MHOXHUTEIH, B TOM 4YHUCIE C
UCIIOJIb30BaHUEM  (OpPMYNT  pa3HOCTH  KBaJpaToB U
KBaJ[paTa CYMMBbI U Pa3HOCTH




YMeHue onepupoBaTh MOHATHUIMHU: YUCIOBOE PAaBEHCTBO,
YPaBHEHHUE C OJHOM MEPEMEHHOM, YUCI0BOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOMN; YMEHUE pellaTh JIMHEHHBIE U
KBaJpaTHbIE ypaBHEHUS, IpOOHO-pallMOHANIbHbBIE
YpaBHEHUs C OJHOW [EPEMEHHOM, CHUCTEMBI JBYX
JMHEUHBbIX YpPaBHEHUM, JIMHEMHbIE HEPABEHCTBA U HX
CUCTEMBI,  KBaJpaTHble U  JIPOOHO-pallMOHAIbHBIE
HEpPAaBEHCTBA C OJHOM NEPEMEHHOM, B TOM 4YHUCIE IIpU
peLIeHuy 3a1a4 U3 JPYyruxX IPEeIMETOB M MPAKTHUYECKUX
3a71a4; YMEHHUE HCIO0JIb30BATh KOOPAMHATHYIO IPSAMYIO U
KOOPJIMHATHYIO TUIOCKOCTh I M300pa)K€HUsl pelIeHui
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHUSAMU: (YHKIMS, Tpaduk
byHKIIMH, HYJIU byHKIIMH, IPOMEKYTKHU
3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pACTaHUs, YObIBAHMUS,
HauOoJbIIee U HAaUMEHbIIIee 3HaueHus1 QYHKUIUU; YMEHUE
ONEepUPOBAThH MOHATUSAMU: TPsiMasi MPONOPLHUOHATBHOCTD,
auHeHas (QyHKIMs, KBaapaTUuHas (GyHKLIHS, oOpaTHas
IPOMOPLMOHATIBHOCTh, Mapaboia, rumepbosa; yMeHHe
CTpouTh Tpaduku QyHKIUH, UCTIOIB30BaTh I'paQUKU A
ONpENIEJICHUs] CBOICTB MPOLIECCOB M 3aBHCUMOCTEM, IJIS
pemieHus 3aja4 M3 JAPYrHMX Yy4eOHBIX TIPEIMETOB U
peanbHOM >KHU3HM; YMEHHE BBIpaXarh (opMylIamMu
3aBUCHUMOCTH MEXIY BEJIMYMHAMU

YMeHue onepupoBaTh MOHATUSMH: MOCIEAOBATEIBHOCTD,
apu(pMeTHIecKas 1 reOMeTpuyYeckas Mporpeccuu; yMeHue
HCITIOJIB30BaTh CBOMCTBA MOCJIEIOBATEIIBHOCTEH, (POPMYJIBI
CYMMBI U OOIIIET0 WICHA MPU PEIICHUH 33124, B TOM YHCIIe
3a/1a4y U3 IpYruxX y4eOHBIX MPEIMETOB M pEeabHOM KU3HU

YMeHue pemath 3ajadyd pa3HbIX TUIOB (B TOM YHUCIE Ha
NPOLIEHThI, JOJM W YacTH, JBWKEHHE, pabdoTy, UEHY
TOBAPOB U CTOMMOCTBH MOKYIIOK W YCIYT, HaJIOTH, 3aJ1a4d
U3 O0ONacTH yOpaBICHHWsS JUYHBIMA UM CEMEHHBIMU
dbuHaHCAMN); YMEHUE COCTaBIISITh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
UCCIIEIOBaTh  MOJIYYEHHOE€ PEUICHHE W OLIEHUBATh
PaBIONOA00HOCTH TIOTYYCHHBIX PE3YyIbTaTOB

YMeHue omnepupoBaTh MOHATHSAMHU: (urypa, TOUKa,
OTPE30K, MpsiMasi, JIy4, JIOMaHas, yroj, MHOTIOYTOJIbHHUK,
TPEYrOoJbHUK, PAaBHOOCJAPEHHBIH W PaBHOCTOPOHHHMA
TPEYTrOJIbHUKH, MPSMOYIOJIbHBI TPEYrOJbHUK, MEIAUAHA,
OMCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napauienorpaMM, pomO, TNPSAMOYTOJbHHMK, KBajpar,




Tpaneuus; OKpy>KHOCTb, KPYT, KacaTejabHas; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMHU (PUTYpaMH; YMEHHE peliaTh 3a7auu,
B TOM YHUCJE€ U3 MOBCEIHEBHOW >KM3HU, HA HAXOXKJECHUE
F€OMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3y4YECHHBIX
CBOICTB (uryp u (hakToB

10

YMeHue omnepupoBaTh MOHSATUSMH: PABEHCTBO (Uryp,
PaBEHCTBO TPEYTOJIbHUKOB; apauleIbHOCTD U
HNEPHEHAUKYIAPHOCTh MPSAMBIX, Yrojl MEXAY MNpPSIMbIMU,
NEPHEeHAUKYJIISAP, HAKIOHHAs, MPOEKLHUs, nojgooue Quryp,
N0JI00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTEIBHO
TOYKM UM TpsIMOM; YMEHHE paclo3HaBaTh PABEHCTBO,
CUMMETpPUI0O M Tonobue ¢Guryp, mnmapamieabHOCTh U
NEPNEHIUKYISPHOCTD MPSMBIX B OKPYKAIOLEM MUPE

11

YMeHue onepupoBaTh TMOHSITUSMU: JJIMHA, PACCTOSIHUE,
yroi (BelIuuMHa yria, CHHYC W KOCHUHYC yrjia
TPEyroJibHUKa), IUIONIaJb; YMEHHUE OLICHUBATH Pa3MEphI
peAMETOB U OOBEKTOB B OKPYXKAKOIIEM MHUpPE; YMEHHUE
OpUMEHATh  (QOpMyJIBI  MEepUMeTpa W IUIOHIA[U
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>XKHOCTH U  IUIOUIAJU
Kpyra, o0ObemMa MPSIMOYTOJBLHOTO MapaUleeuIe/a;
YMEHHE TPUMEHSTh MPU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB,
TEOpEMY O CYMME VYIJIOB TPEYroJIbHUKA, TEOpEMY
[Tudaropa, TpUTOHOMETPUYECKUE COOTHOIICHUS  JJISt
BBIYHCJIEHUS IUIMH, PACCTOSIHUM, TUIOIIAAECH

12

YMenune nzo0paxarh IIOCKUE GUTYPBI K UX KOMOWHAIINH,
NPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C IOMOIIBIO
YepTEKHBIX WHCTPYMEHTOB U 3JICKTPOHHBIX CPEICTB TIO
TEKCTOBOMY HJIH CHMBOJIbHOMY OITHCaHHUIO

13

YMeHue omnepupoBaTh IMOHATUAMHU: MOPSMOYTOJIbHAS
CHCTEMa KOOPIAWHAT; KOOPJAWHATHI TOYKH, BEKTOP, CymMMa
BEKTOPOB, MPOU3BEICHHUE BEKTOpPA HA YHUCJIO, CKAISIPHOE
MPOW3BEACHUE BEKTOPOB; YMEHHUE MCIIOJIb30BAaTh BEKTOPHI
M KOOPJMHATHI JJIs MPEACTABICHHUS HAHHBIX U PEIICHUS
3a/1a4, B TOM YHUCJE U3 JIPYrUX Yy4eOHBIX MPEIMETOB H
peaTbHON )KU3HU

14

YMeHue onepupoBaTh MOHATHUSIMU: CTOJIOMKOBBIE U
KPYTOBBIE JIarpaMmBbl, TaOIuUIbI, cpenHee
apu(pMeTHIeCKoe, MeIraHa, HauOoJbIIee W HANMCHbIIICE
3HA4YEeHUS, pa3Max YMCIOBOr0 HAOOpa; yMEHHE U3BJIEKATh,
UHTEPIIPETUPOBATh U TPEeOOpPa3oBBIBATH HH(POPMAIIUIO,
OpeACTaBICHHYIO B TaOlMIlaXx MW Ha JuarpaMmmax,
OTPAXKAIOWIYKD CBOMCTBA M XapPAKTEPUCTUKH PEAJbHBIX




OpoLUEeccCOB M SIBICHWM;  yYMEHHE  pacno3HaBaTh
U3MEHUYUBbIEC BETUUMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTb MNOHATUAMHU: CIYYaWHBIM OIBIT
(cy4aillHBIl  SKCHEPUMEHT), SJEMEHTApHOE COOBITHE
(37eMeHTapHbId MCXO/) CIIy4ailHOro OmbITa, CilydyailHOe
cOoOBbITHE, BEpPOSTHOCTb COOBITHSA; YMEHHE HAXOJIUTh
BEPOSITHOCTA  CIy4YaWHBIX COOBITUH B  ONbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHUE
pemarh 3aa4d METOJI0M OPraHM30BAHHOIO mepedopa u ¢
UCIIOJIb30BAHUEM  MpaBUJA  YMHOXEHMS;  YMEHHE
OLICHUBATh BEPOSATHOCTH pPEATbHBIX COOBITUN U SBIICHU,
NOHUMATh  pOJIb  MPAKTUYECKU  JOCTOBEPHBIX U
MaJOBEpPOSTHBIX COOBITHII B OKpyXarolueM MUpe U B
KU3HU; 3HAKOMCTBO C MOHSITUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBILIMX YHCENl U €r0 POJbI0 B
MacCCOBBIX SIBIICHUSIX

16

YMeHue BbIOHMpaTh MOAXOMSIINN HW3YyYCHHBIM METOH s
pellieHusl 3a7a4u, TPUBOJUTH MPUMEPbHl MATEMATHUYECKUX
3aKOHOMEPHOCTEW B TMPUPOAEC M >KU3HHU, PACIO3HABATH
MPOSBJICHUE  3aKOHOB  MAaTEMAaTUKH B  HCKYCCTBE,
OIUCBHIBATh  OTHEJBHBIC  BBIJAIOIIMECS  PE3YJbTATHI,
MOJIYYEHHBIE B XOJI€ Pa3BUTHS MATEMATUKHA KaK HAyKH,
MPUBOAUTH MPUMEPHI MATEMAaTHYECKUX OTKPBITUH U HMX
aBTOPOB B OTEYECTBEHHOW U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
| Yucia v BBIYUCICHUS
1.1 Harypanbnsbie u nesnble yncia. [Ipu3Haku 1enMMoCTy LENbIX YUCel
19 OOBIKHOBEHHBIE M JIECSATUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUYHBIE
' neprUoOJUYECcKue Apoou
13 PanmonanbHbie qyuca. Apudmernueckue onepanuu c
palMoOHATBLHBIMU YHCIaMHU
1.4 I[ef/'ICTBI/ITeJIBHBIe yucia.  ApudMeTHdecKkde — onepanuu
JNEUCTBUTEIILHBIMU YUCIAMU
15 [TpubnmxEHHbIE BBHIYUCICHUS, _TpaBuila OKPYIVICHNS, NPUKHAKA 1
OIIEHKA pe3yJibTaTa BHIUUCICHUN
2 AnreGpanyeckue BbIpayKeHUs
2.1 bykBeHHbIE BhIpakeHUs (BBIPAYKEHUSI C IEPEMEHHBIMU )
29 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPalMOHAIBHBIM
nokasareneM. CBOICTBA CTENEHU
2.3 MHoOrouseHbl
2.4 Anrebpanueckas 1poOb
)5 ApudmeTndeckuii KOpeHb HaTypajdbHOW cTeneHu. JlehcTBus c
apu(PpMETUIECKUMU KOPHSIMU HATYypaJIbHOW CTETICHH
3 YpaBHEHHUs U HEPABEHCTBA
31 Lenpie u apo6Ho—paLv1H0HanLHLIG ypaBHeHus. CucreMbl U
COBOKYITHOCTH YPaBHEHHUI
39 Llensie w apoOHO-parMioHanmbHBIE HepaBeHCTBA. CHUCTEMBI U
COBOKYITHOCTU HEPABEHCTB
3.3 Pemienne TeKCTOBBIX 3a1a4
4 HucnoBble MOCIIEI0BATEIBHOCTH
4.1 ITocneqoBaTeabHOCTH, CIIOCOOBI 3aJJaHUs IOCJIEI0BATEILHOCTEM
49 Apudmernyeckas © TeoMeTpudeckas mporpeccuu. Dopmyna
CJIO’KHBIX MPOLIEHTOB
5 OyHKIHUH
Oynkmus, cnocoos! 3amanns pynknun. ['paduk Gyakmun. O61acTh
OTIpEJICNICHHs] U MHOXXECTBO 3HaueHWH QyHkruu. Hymm (yskmmm.
5.1. [IpoMexyTkn 3HAKOMOCTOSIHCTBA. [IpOMEXKyTKM MOHOTOHHOCTH

bynkuun. MakcumyMbl 1 MUHUMYMbI (QyHkuuu. Haunbonbiiee u
HaMMEHbIIIee 3HaUCHUE (PYHKIIUHU HAa TPOMEXKYTKE




KoopaunaTel Ha IpsIMO# ¥ TIIOCKOCTH

6.1 KoopnunatHas npsimas

6.2 JlexapToBbl KOOPJIMHATHI HA MJIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuueckue GUrypsl 1 X CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyroJibHUK#

7.4 OKpy HOCTb U KpyT

7.5 N3Mepenne reoMeTpuueCKuX BEITUYUH

7.6 BekTopbl Ha MIOCKOCTH
8 BeposiTHOCTD M cTaTUCTHKA

8.1 OrnucarenpHasi CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 ['padsi




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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