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HOACHUTEJIBHASA 3AITMCKA

AnreOpa sBIseTCd OOHUM M3 OINOPHBIX KYPCOB OCHOBHOI'O OOILEro
o0Opa3oBaHusi: OHa 00ECIIEYMBACT U3YUEHUE APYTUX AUCIUILINH, KaK €CTECTBEHHO -
Hay4yHOro, TaK W TYMAaHUTApHOIO IMKJIOB, €€ OCBOCHHME HEOOXOOUMO IS
IPOAOHKEHUST 00pa30BaHMs U B MOBCEAHEBHOM kU3HU. Pa3zBuTHe y o0ydarommxcs
Hay4YHBIX TMPEACTAaBICHUI O NPOMCXOXKIEHUU U CYIIHOCTH airedpandyeckux
abcTpakimii, cnoco0e OTpaXxeHUsi MaTEMAaTUYECKON HayKOH SIBICHUI U MPOIIECCOB
B MpUPOAE U OOILECTBE, POJIM MATEMaTHUYECKOrO MOEIUPOBAaHUS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
U KaueCTB MBIIUIEHUs, HEOOXOAUMBIX JUJIsl aJalTalyuyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOppl oOecreunBaeT pa3BUTHE yMEHHUs HaAOII0JaTh,
CpPaBHUBATh, HAaXOJIWUThb 3aKOHOMEPHOCTH, TPeOyeT KpPUTUYHOCTH MBIIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUS M BBIBOJBI,
dopmynupoBaTh yrBepxkaeHua. OCBOCHHE Kypca anreOpsl 00ecIieunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYarolUXCs: OHU HCHOJBb3YIOT JEAYyKTUBHBIE U
WHIYKTUBHBIE PACCYXACHUS, 0000IIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHUe U
aHasoruto.  OOyueHue  anredOpe  MpeAnonaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJILHON ~ ACSTENIbHOCTH  00YyYarouuxcsi, MO3TOMY CaMOCTOSITEIbHOE
pellIeHHE 3a/1a4 SABJISIETCS peann3aluen e TeIbHOCTHOTO MPUHIUIA O0YUEHHUS.

B crpykType mnporpammbl yuyeOHOro Kypca «AureOpa» AJii OCHOBHOTO
oOuero o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKaTeIbHO-METOANYECKUE
MMHUK: «Yucna U BBIYMCICHUSY, «ANTeOpandeckue BhIpAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxnas w3 3TUX coaepikareabHO-METOIUYECKUX
JIMHUM pa3BUBACTCs HA MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJECUCTBYs C
ApPYTMMU €ro JuHUsIMH. B Xxoze wu3ydeHuss yd4eOHOro Kypca oOOydaromummcs
IPUXOJUTCS JIOTUYECKU PAacCYXk/1aTh, UCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
sa3blK. B cBSI3M ¢ 3TUM B mporpammy y4eOHOro kKypca «Ainredpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIINE OBIAJCHUIO 00YJarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMarhyeckoro s3bika. CoaepxarenpHOl |
CTPYKTYpHOH OCOOEHHOCTBbIO y4yeOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XAPAKTED.

Conepxanue suHUM «Yucaa M BBIUMCICHUS» CIY)KMT OCHOBOM IS
JaIbHEHNIIIEro U3y4yeHus MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO y O0yYarouiuxcs
JOTMYECKOTO MBIILICHUS, (POPMHUPOBAHHUIO YMEHHS MOJIb30BAThCS aIrOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM
KW3HU. Pa3BuTHE MOHATHUS O YMCIIE HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
CBSI3aHO C PAlUMOHAIBHBIMM M HMPPALUOHAIBHBIMM YHCIaMH, (OPMHPOBAHHEM



MPEICTABICHUA O JEWCTBUTEIBHOM YHCIE. 3aBEpIICHHE OCBOEHUS YHUCIIOBOU
JIMHUU OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Coneprkanue AByX ajqreOpandeckux JIMHUN — «ANTreOpandecKue BbIpaKeHUsD)
U «YpaBHEHUS U HEPABEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO y OO YUAIOIIUXCS
MaTeMaTUYeCcKOro amnmnapara, HeOOXOAMMOIo Ui pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTHKO-OPMEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUsl Y4YEOHBIH Marepuan TPYNIUPYETCs BOKPYT
palMOHAIBHBIX BhIpaXKEHU. Anredpa IeMOHCTpUPYET 3HAUEHHE MAaTEMAaTHKU Kak
S3bIKA ISl TIOCTPOCHHUSI MaTeMaTUYECKUX MOJENCH, OMUCAHMs TPOIECCOB H
SBJICHUN peadpbHOr0 Mupa. B 3amaunm o0ydeHuss anreOpe BXOIAT TaKXKe
JanbHelIlee pa3BUTHE AITOPUTMHUYECKOTO MBILIUICHUS, HEO0OXOJUMOro, B
YacTHOCTH, JJII OCBOEHUS Kypca HMH(POPMATUKH, U OBJAJCHHE HaBBIKAMU
JIENYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBanre cHMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CHOCOOHOCTEN K MAaTEMAaTUYE€CKOMY TBOPUYECTBY.

Conepkanue QpyHKIMOHAIBHO-TpapUIECKON JTUHUU HALIEJICHO HA MOJIyuYeHUe
OOy4JarOMIMMUCS 3HAaHUW O (PYHKUIMSIX KaK BaKHEHIIeW MaTeMaTH4eCcKON MOJEH
JUIs ONMCAHUS U UCCIIE0BAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUI B MPUPOAE
n obuiectBe. M3ydeHue marepuana CrIOCOOCTBYET Pa3BUTHIO Yy O0y4arOIUXcCs
YMEHUS UCIIOJIb30BaTh Pa3MyYHbIC BBIPA3UTEIbHBIEC CPENICTBA SA3bIKA MATEMATUKHU —
CIIOBECHBIC, CHMBOJIMYECKHE, Trpaduueckue, BHOCHT BKJIaJg B (opMupoBaHue
IPEJCTABJICHUHN O POJIM MAaTEMATUKU B Pa3BUTUU LIUBUWIN3ALUU U KYJIbTYPHIL.

CornmacHo ywyeOHOMY IIaHy B 7-9 kjaccax u3y4aeTcs Yy4deOHbIH Kypc
«Anrebpa», KOTOPHIA BKIIOYAET CICAYIONIME OCHOBHBIC Pa3leiibl COACPKAHUS:
«Yucna ¥ BBIYUCICHUA», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHHUS W
HEpaBEHCTBa», « DYHKIIHW.

Ha nsyuenne yuebHOro Kypca «Anredpa» orBoautcsa 306 dacos: B 7 kiacce
— 102 4gaca (3 ygaca B Henemnto), B 8 kiacce — 102 ygaca (3 vaca B Heneno), B 9
kiacce — 102 yvaca (3 gaca B HefIeN0).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Yucna 1 BBIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO] OT OAHOU (POPMBI 3aMKCH
npoberi k gpyroi. IloHsATHE palMOHANBHOTO 4YHCIA, 3alKMCh, CpPaBHCHUE,
YIOPSAOYMBAHUE  PAIMOHANBHBIX 4YHcel. ApudmeTudyeckue ACHCTBUS  C
palMOHAILHBIMU 4YHciIamMu. Pemenue 3a1ad U3 peaqbHOM MPaKTUKU Ha 4acTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OINpeAeieHue, peodpazoBaHue
BBIPRXKEHUU HA OCHOBE OMpeEeNieHus, 3anich 00bIuX yucel. [IpomenTsl, 3anuce
IIPOLIEHTOB B BUJIe IPOOU U JpOoOM B BUJIE MPOLIEHTOB. TpU OCHOBHBIE 337a4Md Ha
IIPOLIEHTHI, PEIEHUE 3a/1a9 U3 PEAbHOU IPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JACIUMOCTH, pA3JIOKEHWE HA  MHOMKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4HCIe TpsaMmas ©W  oOpaTHas
IPONOPLHOHATBHOCTH.

AJuireOpauyvecKkue BbIpasKeHUs!

IlepemeHHBIE, YUCIOBOE 3HAUEHHUE BBIPAKEHUS C MEPEMEHHOM. JlommycTHUMBbIE
3HaYeHUs NepeMeHHbIX. [IpecTaBienne 3aBUCMMOCTH MEXY BEJIMYMHAMH B BUJIE
dbopmynbl. Beraucnenus no popmynam. [IpeodpazoBanre OYKBEHHBIX BBIPAKECHUM,
TOXKIECTBEHHO pAaBHbIE BBIPAKEHUs, TMpaBWiIa MpPeoOpa3oBaHUs CyYMM U
IPOU3BEICHUH, MPaBUJIa PACKPBITUS CKOOOK U MPUBEACHUS OJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATypaJbHbBIM NIOKA3aTEIEM.

OpnHowieHbl 1 MHOrowieHbl. CTerneHb MHOrousieHa. CloxeHue, BbIUMTaHuE,
YMHOKEHHUE MHOTOWICHOB. POpMyJIbI COKPAlIEHHOIO YMHOXEHHUSA: KBaapar
CYMMBl M KBajpar pasHocTH. PopMyrna pa3HOCTHM KBaapaToB. Pasznoxxenue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHus1 M1 HEpaBeHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, MpaBWwia MNpeoOpa3oBaHMs ypaBHEHUS,
PAaBHOCHIJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JMHEHHOIO
YPaBHEHMS, pEIICHHE JMHEHMHBIX YypaBHeHHU. CoCTaBieHUE YpaBHEHHU IIO
YCIJIOBHIO 3a/1a4i. Penienne TeKCTOBBIX 3a/1a4 ¢ IOMOLIBIO YPAaBHEHU.

JlunHeiliHOe ypaBHEHHE C JIByMSI IIEpEMEHHBIMH U ero rpadguk. Cuctema IByX
JMHENHBIX YpPAaBHEHUW C JBYMsS IIEPEMEHHBIMHU. PelleHne CUCTEM ypaBHEHUU
crocoOOM TMOACTaHOBKHU. llpuMepbl pelieHus TEKCTOBBIX 3aJad C MOMOIIbIO
CUCTEM YPaBHEHHUM.

DyHKIMHA



Koopannara Touku Ha npsmon. Uucnossle npoMexkyTKU. PaccTtosiHne Mexy
JIBYMs TOYKAMU KOOPIHHATHOUW MPSIMOM.

[TpsimoyronbHas cucreMa KoopauHaT, ocu Ox u Oy. AGcrucca U opAuHAaTa
TOYKHM Ha KOOPJMHATHOM II0cKoCTU. [Iprumepsl rpagukoB, 3a1aHHbIX (HOpMYyIamu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTel. [lonsarue ¢ynkmuu. [padux
¢yakuuu. CpoiictBa (pyHkuuid. Jluneiinas Qynkuus, e€ rpaduk. I'paduk pyHkuun
y = [x|. T'padudeckoe pelieHHe JITUHEHHBIX YPABHEHHH W CHCTEM JMHEHHBIX
YPaBHECHUM.

8 KUIIACC

Yucaa 1 BIYMCICHUS

KBagpaTHeiii kopenb u3 uucna. [loHstue 00 HppalMOHAILHOM YHUCIE.
Hecsatuunbie TpuOIMKEHUST UppallMOHaIbHBIX uyncen. CBOMCTBA apudMeTHUecKuX
KBaJ[PaTHBIX KOPHEN U MX MPUMEHEHUE K MPEeOOPa30BAHUIO YUCIIOBBIX BhIPAXKEHUN
Y BBIYUCJICHUAM. J|eHCTBUTEIbHBIE YUCIIA.

Crenens ¢ LenbIM NOKa3aTesneM U €€ cBoiicTBa. CTaHIapTHAs 3allyCh YHCIIA.

AnreOpanueckue BblpaxkeHUsIAJIre0Opanyeckue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHE KBAaApaTHOTO TPEXWIEHA Ha
MHOXHUTEIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWMCTBO airedpandeckoil apoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHUE, JeJeHUE ainreOpanueckux ApooOeit.
ParmonanbHbie BhIpaXXEHUS U UX MPeoOpa3oBaHMUE.

VYpaBHEHHUS M HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, ¢GopMmyiaa KOpHEH KBagpaTHOrO ypaBHEHUS.
Teopema Buera. Pemenne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM U KBAJAPATHBIM.
[IpocTeiimue 1poOHO-paIoHaIbHbIE YPAaBHEHUS.

['padmueckas mHTEpHIpETAIUS YPaBHEHUN C BYMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpPaBHEHUW C JBYMs NepeMEHHbIMU. [IpuMepbl pelieHuss CUcTtem
HEJIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj]1a4 alreOpandeckum CrocoOOoM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl TMHENHBIX HEPABEHCTB C OHOW MEPEMEHHOM.

OyHKIMNPYHKINH

[Tonsatne Qynknuu. OO6nacTh ompeneleHus W MHOXKECTBO 3HAUYCHUU
¢bynkimu. CriocoObl 3a1anus PyHKIIHA.

I'padux ¢dynxuuu. Urenne cBoiicTB QpyHkuuu no e€ rpaduky. [Ipumepsi
rpaduKoB GyHKIIHMA, OTPAXKAIOIIUX peabHbIE MPOIIECCHI.



@OyHKUMK, ONUCHIBAOIIME MPSAMYI0 U OOpPaTHYK NPONOPLUOHATIbHbBIE
3aBHCHMOCTH, UX rpadukn. OyHkmun y = x2, y = x3, y = \x, y=|x|. I'paduueckoe
pelIeHre YpaBHEHUM U CUCTEM YPaBHEHHM.

9 KIIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHble 4Kclia, UppalMOHAIbHBIE YHCIIa, KOHEYHbIE U OECKOHEYHbIE
JeCATUIHBIC ApoOr. MHOXKECTBO IEUCTBUTEILHBIX YHCEIN, JCHCTBUTEIILHBIC YHCTIa
KaKk OCCKOHEYHBbIE JeCITUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1Yy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHWCEN, apuPMeTHdYecKue JeHCTBUA C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpPYKAIOMIETO MHpPA, IJIUTEIBHOCTH MPOLECCOB B
OKPYKaroIIeEM MUPE.

[TpubamxEHHOE 3HAYEHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. lIpukuaka v oieHKa pe3yabTaToB BIYUCICHUMN.

YpaBHeHUs] M HEPABEHCTBA

JIunelinoe ypaBHeHHe. Pemenue ypaBHEHHM, CBOMSIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOIAIIUXCA K KBaJApPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnsi ypaBHEHH TPETbEW M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKHUTEIH.

Pemenue npoOHO-palimoHaNbHBIX ypaBHEHUU. PenieHune TEKCTOBBIX 3a1ad
anreOpandeckuM METOIOM.

VYpaBHeHue ¢ AByMsl TIEpeMEHHBIMU U ero rpaduk. Pemenue cucrem IBYX
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OHO M3 KOTOpPBIX JIMHEIHOe, a Jpyroe — BTOpod crenmeHu. ['paduueckas
WHTEPOPETALUS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelenue TeKCTOBBIX 3a/1ay anredpanyeckum CrocoOOM.

YucnoBsle HEPAaBEHCTBA U UX CBOWCTBA.

Pemienve JIMHENHBIX HEPABEHCTB C OJHOW IMEPEMEHHOW. PelieHue cucrem
JMHEHWHBIX HEPABEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wuHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMM.

OyHKINN PYHKI AT

KBagparnunas ¢ynkuusi, e€ rpaduk u cpoiictBa. Ilapabona, xoopauHaThI
BEPILUHBI TapadoJIbl, 0OCb CHMMETPUH MAPaOOJIbI.

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



YucnoBsle  MOCHENOBATEIbHOCTUYMCIOBBIE  NMOCAEA0BATEIbHOCTH H
nporpeccuu

[ToHsiTHE YHCIOBOW MOCIENOBATEIBHOCTH. 3aJlaHUE IMOCIEA0BATEIILHOCTH
peKyppeHTHOI dhopmyion u GopMyioi n-ro diieHa.

ApubdmMernueckass U reoMeTpuueckas mnporpeccuu. Dopmyisl n-ro YieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKOW M TE€OMETPUYECKOM MPOrpeccHid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHWHBIM U 3KCHOHCHIUAIBHBIA POCT.
CnoxHble TPOLEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TNPOrpaMMbl  Yy4eOHOro Kypca
«Anrebpay XapakTepU3yrTCs:

1) maTpuoTH4ecKkoe BOCIUTAHUE:

[POSIBJIEHUEM HHTEpeca K IPOLUIOMY M  HACTOSLIEMY POCCHUUCKOU
MaTEMATUKW, LEHHOCTHBIM  OTHOLIEHHWEM K JOCTHXKEHHSIM  POCCUUCKHUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATUYECKOM MIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTUXKEHUN B IPYTMX HAyKaxX M MPUKIAIHBIX cepax;

2) rpa:KIaHCKOe U NYXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN TpaKJaHWHA U peaju3allii €ro
MpaB, TPEACTaBICHUEM O MATeMAaTHYEeCKHUX OCHOBaX ()yHKIIMOHUPOBAHMUSI
pa3IMYHbIX CTPYKTYp, SBJICHHH, MpOILENyp T'PaKJaHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCY>KJICHUIO STUYECKHUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKUM NPUMEHEHUEM JOCTHKCHUW HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B AEATEIbHOCTU YYEHOIO;

3) TpyAOBOE BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3a]ad
MAaT€MaTH4YECKOW HAIPABICHHOCTH, OCO3HAHWEM BAXHOCTU MAaTEMaTUYECKOIO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEW KM3HM MJIsl YCIEIHOM mpodeccuoHaIbHOM
JESITENPHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHJIUBUIYATLHON TPAEKTOPUU OOPA30BAHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEHH;

4) acTeTNYecKO0e BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lau, PELICHUM, pPACCYXKICHUU, YMEHHUIO BHUJECThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpPUCHTAllMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPE/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4YEJIOBEKa, MPUPOIBI U
oOllecTBa, TMOHMMAHUEM MaTeMaTUYECKOW HayKd Kak cdepbl YelOoBEYECKOM
JNEATENBHOCTH, 3TANlOB €€ pa3BUTUSA U 3HAYMMOCTH JUIsl Pa3BUTHs LHUBUIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKH U MATEMAaTHUYECKOW KYJIbTYPOM KaK CpPEICTBOM
IIO3HaHUS MHPA, OBJAJACHUEM IPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIbCKON
NEATENBHOCTH;



6) ¢usuueckoe BocnMTaHHe, (opMHpPOBaAHUE KYJBTYPHI 310POBbS U
3MOLMOHAJIBHOI0 0JIAT OIOJIYUMSI:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTHYECKHWE 3HAHUS B HMHTEpPECax CBOETO
30POBBS, BEACHUS  3J0pOBOrO0  o0Opa3a  KU3HU  (370pOBOE  MHTaHUE,
COQTAaHCUPOBAHHBIN PEXKUM 3aHATAW M OTAbIXa, peEryaspHas Gu3nIecKas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBBIKA pe(IeKCUM, TPU3HAHHEM CBOETO
mpaBa Ha OIMIMOKY U TAKOTO K€ Mpapa APYroro 4eioBeKa;

7) 3K0JIOrMYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM Uil peIIeHUs 3a1a4
B 00JaCTH COXPAHHOCTH OKpPY’KaIOmIed Cpeapl, TUIAHUPOBAHUS TOCTYNKOB H
OIIEHKM HMX BO3MOXKHBIX MOCIEICTBUM ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
II00aJIbHOTO XapaKTepa SKOJOTUUECKUX MPOoOJIeM U MyTel WX peIIeHus;

8) aganTaumusa K U3MEHAOUIMMCH YCJIOBUSIM COLUAJIBHON M NMPHUPOIHOI
cpeabl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIICHUIO
YPOBHS CBOE€H KOMIETEHTHOCTH Y€pPe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM UHCIIE
YMEHUE YUHUTBhCA Yy APYrUX JIOAeH, mpuoOpeTrarb B COBMECTHOM JIESITCIBHOCTH
HOBBI€ 3HAHUS, HABBIKU U KOMITETCHIIUH U3 OIbITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAaHMU HOBBIX 3HAHUM, B TOM YHCIIC
dbopMyIMpoBaTh UAECH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEHW3BECTHBIX, OCO3HaBaTh JACHUIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONMUNA KOHTPMEDP, KOPPEKTHUPOBATH
NpPUHUMAEMbIE pELICHUs] W JeUCTBUS, (HOPMYJIHUpPOBATH U OIEHUBATh PUCKU U
MOCIICAICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHBI

Ilo3naBare/ibHbIE YHHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble Jornueckue aeMcTBUs:

e BBUIBIIITh U XAPAaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUWA MEXIy MOHATHUIMH, (HOPMYIHPOBATH
ONPEACIICHUS]  IMOHATUM, YCTaHABJIMBAaTh CYUIECTBEHHBIM INpPU3HAK
KJIacCU(pUKAIMM, OCHOBaHUS i1 OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOrO aHAJIN3a;

e BOCHpPUHUMATh, (OpMyIUPOBATH M  MPEOOPA3OBBIBATH  CYKICHUSA:
YTBEpAMUTENbHbIE W OTpULATENIbHbIC, €IMHUYHBbIC, YacTHblE M OOUIHeE,
YCIIOBHBIE;



BBISIBIATH ~ MaTe€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUAX M YTBEPKICHUSX,
npeqaraTb  KpUTEpUM sl BBIABJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUHIA;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX HU
MHJIYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3bupaTh 0Ka3aTeIbCTBA MaTEMATHUYECKUX YTBEPXKICHUH (MIpsIMbIe U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4eCKuX (PaKkToB, BBICTPAWBATh AapPTyMEHTAIUIO, TMPUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3agauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pElIeHUs, BbHIOMpaTh HaubOoyee NOAXONAIIUNA C Y4ETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/ibCKue AeCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK MCCIEAOBATEIbCKUI MHCTPYMEHT IMO3HAHMS,
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIONIME MPOTUBOPEUHUE, MPOOJIEMY,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTh [0 CAMOCTOSITEIBHO COCTaBIICHHOMY IUUIaHY HECIIOXKHBII
DKCIIEPUMEHT,  HEOONBIIOE  HCCIENOBaHWE MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEX]1y COOO0M;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pe3yJIbTaTam
MPOBEIEHHOTO HAOIOJICHUS, WCCIIENOBAaHUsI, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXHOE DPAa3BUTHE IIpoliecca, a TaKKE BBbIJIBUTATh
MPENNOJNIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEAOCTATOYHOCTh W HM30BITOUHOCTh HH(OpMAlMU, JAHHBIX,
HEOOXOAMMBIX JUIsl pEILICHUS 3a]auH;

BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
MH(OPMAIUIO PA3IMYHBIX BUI0B U ()OPM IPEICTABICHUS;

BbIOMpaTh (opMy TMpeACTaBleHUs HHGOpMalUU U WIUIIOCTPUPOBATH
pelaeMble 3a7adyd CXeMaMu, JuarpaMMaMH, WHOW Tpapukod Hu HX
KOMOMHAILIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMM O KPUTEPHUSIM, MPEIJIOKEHHBIM
YUUTENIEM WK CPOPMYIHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eCTBUSA:



BOCIIpUHUMATh M  (OPMYIUPOBAaTh CYXKACHUS B COOTBETCTBUU C
YCIOBUSIMHU U TENISIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a1a4i, KOMMEHTHPOBATD MOJIYYE€HHBIN Pe3yIbTaT;

B XOJIe OOCYXACHHUSI 331aBaTh BOIIPOCHI MO CYILECTBY 00CYX/1aeMON TEMBI,
poOJIeMBI, peraeMoil 3a7auu, BEICKA3bIBaTh UICH, HAIIEJICHHBIC Ha MTOMCK
peIlIeHUs, COMOCTaBISATh CBOUM CYXKICHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHajiora, OOHapyKHUBaTh pazIMuhe U CXOJCTBO MO3ULHUHU, B
KOppEeKTHOH popme hopMymHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
OPEICTaBJISATh  pE3yJNbTaThl  pEIIeHUs  3aJaud,  SKCIIEPUMEHTA,
UCCIIE/IOBAaHUs,  TMPOEKTa,  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUJICHUS C Y4ETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayJUTOpUU;
NOHMMATh W HCHOJb30BaTh  MNPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM pPaOOThl MpU pEHICHUH YYEOHBIX MaTEMaTHYECKUX
3aja4;

MPUHUMATh 11€1b COBMECTHON JEATEIbHOCTH, IJIAHUPOBATh OPraHU3aIUIO
COBMECTHOW paboOThl, paclpenensiTe BUIbl padOT, JJA0roBapUBaThCH,
o0CcyXaaTh MPOIECC U pe3ysbTaT padoThl, 00001IaTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TIpynmnoBbIXx (opmax padoTsl (0O0CyxaeHus, OOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbl U JApPYrH€), BBIIOJHATH CBOIO YaCTh
paboTHl U KOOPAMHUPOBATH CBOM ACHCTBUS C IPYTMMH YJICHAMH KOMAaH/IbI,
OLIEHWBATh KadyeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTECPHUSM,
c(OpMYyTUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

PerynsiTuBHbIe YHMBepcaibHbIe Y4eOHbIe 1eliCTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISATH IUIAH, aJITOPUTM peIIeHUs 3afauu (WM ero
4acTh), BBIOUpATh CIOCOO pEIIeHHs ¢ Y4ETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTp 0J/1b, 3MOHI/IOHaJIBHLIﬁ HHTCIJICKT:

BJIAJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISL mpoliecca |
pe3ysbTara peueHrus MaTeEMaTUYECKOM 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B JICSATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, HAWIEHHBIX OITMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEILHOCTH IMOCTABJICHHOW LEIU
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTHKEHUS WM HEJOCTHXKECHUS 1€,
HaxOJIUTh OIIUOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATBI

K kxoHiy oOyuenuss B 7 kJjacce oOOyYarolIUMCS TMONYYUT CIEIYIOIINUE
MIPEIMETHBIC PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUS

BrITIONTHATH, codeTasl YCTHbIE W MHUChbMEHHBIC MPUEMBI, apu(PMETHUUCCKHE
JIEHUCTBUS C PAIMOHATILHBIMHU YHCIIAMU.

HaxomuTh 3HA4YeHHMS YHUCJIOBBIX BBIPOKCHHHA, TPUMCHATH Pa3HOOOpa3HBIC
CrocoObl ¥ MPUEMBI BBIUYMCICHUS 3HAYEHUUN JPOOHBIX BBIPAKEHUN, COJEPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauts OoT 0mHOM (HOPMBI 3aMKMCHU YUCEN K APYroil (mpeoOpa3oBbIBAThH
JECSITUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO AECATUYHYIO IPOOH ).

CpaBHUBATH U YIOPSAIOUYUBATH PAIIMOHATIBHBIC YHCIA.

OKpyriasTh ynca.

BbINIONHATS TPUKUIKY U OLICHKY PEe3yJibTaTa BRIUUCICHUM, OIICHKY 3HAUCHUI
YUCJIOBBIX BBIPAKCHHUI. BBIMOIHATH ACHCTBUS CO CTENEHSMH C HaTypajdbHBIMH
MOKa3aTEeIISIMHU.

[IpuMeHAT,  TPU3HAKK  ACIMMOCTH, PA3JIO)KCHHE HAa  MHOXKUTEIH
HaTypajIbHBIX YHCEIL.

PemaTe mpakTUKO-OpMEHTUPOBAHHBIC 3aJaud, CBS3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, TPOTIOPIIMOHAILHOCTRIO BEIWYWH, TPOIEHTAMU, HWHTEPIPETHUPOBATH
pe3yNbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpauvecKkue BbIpasKeHUs!

Hcnonb30BaTh anreOpandecKyrd TEPMUHOJIOTUIO U CHMBOJIMKY, MPUMEHSTH
e€ B IIpolecce OCBOCHUs y4eOHOro Marepuarna.

HaxomuTte 3HaueHWs OYKBEHHBIX BBIPOKECHUNU TPU 3aJaHHBIX 3HAYCHHSIX
EPEMEHHBIX.

BeimonmaaTh  mpeoOpa3oBaHMs — IIEIOTO  BBIPAXEHHS B MHOTOYJICH
MIPUBEACHUEM TTOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbITIONHATh YyMHOXEHUE OJHOYIEHA Ha MHOTOWIEH M MHOroudjieHa Ha
MHOTOYICH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCyIlecTBIsATh Pa3IOKEHUE MHOTOUJIEHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECCHHS 3a CKOOKHM OOIIEro MHOXXHTENS, TPYIMIUPOBKH  ClaraeMblX,
npuMeHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensaTh mpeodpa3oBaHKsi MHOTOWICHOB JIJISi PEIICHHS Pa3IUYHBIX 3a]1a4
U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PealbHOU MPAKTHUKH.

Hcnonp30BaTe CBOWMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTESIMH IS
npeoOpa3oBaHUs BBIPAKEHUM.



YpaBHeHUs] M HEPABEHCTBA

Pemars yMHEVHBIE YpaBHEHHMS C OJHOW IEPEMEHHOM, NPUMEHsSA IpaBUiIa
IIepexoia OT UCXOJHOI0 YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTs, saBisercs
JIM YUCJI0 KOPHEM YPABHEHHS.

[IpumensTh rpadudecKkrue METObI MPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTs npuMepsl Map 4YKCEN, SBIAIOMIMXCA PELICHUEM JMHEHHOTro
YPaBHEHHUSI C IBYMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IIOCKOCTH TpaduK JIHMHEHHOrO YpaBHEHHS C
IBYMsI TI€PEMEHHBIMH, MOJb3YSICh I'paUKOM, NPUBOAUTH IPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemate cucreMsl ByX JIMHEWHBIX YPABHEHMI C JBYMS IIEPEMEHHBIMH, B TOM
quclie Tpa@uuecKy.

CocTaBiaTh M pelIaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEHHBIX
YPaBHEHHM 110 YCIOBHIO 3aJa4M, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJ1a4¥ II0Jy4YE€HHBIN pPe3yJIbTaT.

DOyHKIMHA

N300paxaTh Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATAM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3AIIMCHIBATH YUCIIOBBIC IIPOMEXYTKHA Ha
anreOpandecKoM si3bIKe.

OTtMmeyaTh B KOOPIAWHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJIWHATaM,
CTpOUTh TpaduKu TUHEUHBIX QYHKUUNA. CTpouTh rpaduk PyHKIUU Yy = |X|.

OnuceiBaTh C MOMOIIBIO (YHKIUH W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIIMYMHAMU. CKOPOCTb, BpPEMS, pACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonutp 3HaueHue pyHKIHMH 110 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnocod MpeACTaBICHUS W aHadU3a HWH(OpMauuu,
U3BJIEKaTh U UHTEPIPETUPOBATH NHPOPMALIUIO U3 TPAPUKOB pPeaIbHBIX MIPOLECCOB
Y 3aBUCHMOCTEM.

K koHny oOyduenus B 8 kKiacce oOydaroIIMiCs MOJYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BBIYMCICHUS

Hcronp30BaTh HayalbHBIE IIPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHUSA, OKPYIJIEHUS U BBIYMCICHUH, H300paXkaTh JE€HCTBUTEIbHBIC
YyHCJia TOYKaMH Ha KOOPAWHATHOU IIPSMOM.

[IpumeHsATh TOHATHE apU(PMETUUYECKOrO KBAaAPATHOTO KOPHS, HAXOAMTh
KBaJpaTHbIE KOPHH, HCIOJB3Ys IPU HEOOXOAUMOCTH KalbKYJISITOpP, BBINOIHSTH
npeoOpa30BaHUsl BBIPAKEHHUH, COJAEpXKAIIUX KBaJApaTHbIE KOPHM, HCIONb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJBIIUX M MAJIBIX YHCENI C MOMOIIBIO JTECATHUYHBIX
npo0eit u creneneit yucna 10.

AnredpanvecKkue BbIpPasKeHUsI

[IpuMeHAT, TOHSATHE CTENEHU C IEJIbIM TIOKa3aTelieM, BBINOIHATh
peoOpa3oBaHus BEIPAKEHUMN, COIEPXKAIIMX CTENICHU C IIEJIBIM TTOKa3aTeleM.

BBIMOIHATE TOXAECTBEHHBIE MPEeOOpPa30BaHUS PAlMOHATBLHBIX BBIPAXKEHUM
Ha OCHOBE MPaBUJI AEHCTBUIM HaJ MHOTOYJIEHAMHU U aJITeOpandecKUMU JPOOsSIMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOXUTENH.

[TpuMeHsaTh MpeoOpa3zoBaHUsl BEIPAKEHUN I PEIICHUS Pa3IMUHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHus] 1 HEPaBEHCTBA

Pewars JMHENHBIE, KBaJpaTHbIE YPAaBHEHUS U PalMOHAIbHBIE YpPaBHEHMS,
CBOJSIIIUECSA K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIAEAOBAHNS YPABHEHUN U CUCTEM YpPaBHEHHIl, B
TOM YHUCJIE€ C TPUMEHEHUEM TpaUuecCKUX MpeAcTaBiIeHUl (yCTaHaBIMBAaTh, UMEET
JU YpaBHEHHME WJIA CHUCTEMa YPABHEHHMI pEUICHUs, €CIUM HMEET, TO CKOJbKO, U
nmpouee).

[lepexonuth OT cioBecHOM (OPMYJIUPOBKU 3adaud K €€ aiaredpandeckoun
MOAENIH C TOMOIIBK) COCTaBIICHHS YPABHEHUS WJIM CHUCTEMbl YPaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUY C KOHTEKCTOM 3a/1aud MOJYy4EeHHBIN pe3ybTar.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [JIsi CPaBHEHMS, OILICHKH,
pelmarh JIMHEWHbIE HEPABEHCTBA C OJAHOM IMEPEMEHHOM M WX CHUCTEMBI, J1aBaTh
rpaguyecKky0 HWUTIOCTPAllMI0 MHOXKECTBA pEIICHUN HEPABEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUMHT

[ToHnmMaTe U HUCMONB30BaTh (DYHKIIMOHATIBHBIC TIOHSTHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAUEHHUsI), ONPEACNATh 3HAUYCHHE (YHKIHUM MO 3HAYEHUIO
aprymeHTa, onpeessiTb CBOMCTBA (PyHKIMH MO €€ rpaduKy.

Ctpoutb rpaguku daeMeHTapHbIX QYHKIUN BUIA:

y=kix, y=x2, y =x3,y = ||, y = VX, oluchIBaTb CBOIiCTBA UMCIOBOIA
dbyHKIIMN 110 €€ TpaduKy.

K kxoHiy oOyueHuss B 9 kiacce oOydarollUiiCsl TMONYYUT CIEIYIOIINE
PEAMETHBIE PE3YJIbTAThI:

Yucia 1 BBIYUCTIEHUS

CpaBHMBATh U YIOPSAOYUBATH PAllMOHATIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Boimonuate  apudmernyeckue ACHCTBUS €  pallMOHAIBHBIMUA  YHCITIAMH,
coueTrass YCTHbIE M TMHUCHBMEHHBIE TMPUEMBI, BBIMIOJHITHL BBIYUCICHUS C
UPPALMOHAIbHBIMU YUCIIAMM.



HaxomuTe 3HaueHWs CTENEHEW C UEJNbIMH IIOKA3aTesIMU M KOPHEW,
BBIYHCIIATh 3HAYEHHUS YUCIIOBBIX BBIPAKEHHUM.

OKpyriiATh JEWCTBUTENbHBIE YHUCJA, BBINIOIHATH MPUKUAKY peE3ybTaTa
BBIYMCIICHUH, OLICHKY YMCIOBBIX BBIPAKECHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE W KBAaJpAaTHBIE YpPABHEHUSA, YPABHEHHS, CBOMASIIMECS K
HUM, POCTEHIINE APOOHO-pAIIMOHATBHBIC YPABHEHUSI.

Pemare cucreMsl IBYX JIMHEHWHBIX YPABHEHMH C JIBYMsI IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHECHUH, B KOTOPBIX OJHO YPABHEHHUE HE SIBJISIETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3a7audM aNreOpanvecKrM CIIOCOOOM €  TTOMOIIBIO
COCTABJICHUSI YPABHEHHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMS IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE WUCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpadUUIECKUX MPEACTaBICHHUN (yCTaHABINBATh, UMEET
JIM YpaBHEHHUE WM CUCTEMa YpPaBHEHUU PEILICHUs, €CIIA UMEET, TO CKOJIBKO, U
rnpouee).

PemaTe nvHelHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXKaTh
pELICHUE HEPABEHCTB HA YMCIOBOW IPSAMOM, 3alIMCHIBATH PEUICHUE C IOMOILBIO
CHMBOJIOB.

Pemate  cuCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, U300pakaTh PEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YHCJIOBOU MPSIMOM, 3aIIUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 3a]1a4.

DyHKUMH

PacrioznaBath ¢yHKIMM HW3ydeHHBIX BHUAOB. lloka3biBaTh CcXeMaTUYECKH

pacroJIoKeHHe Ha KOOPJIMHATHOM MIIOCKOCTH rpadukoB GyHKUMHE Buga: y = kx, y
=k +b y=kix,y=ax2 + bx + ¢, y = x3, y=1x, y = ||, B 3aBucumoct: ot
3HaYeHUH K0d3(pPUIIMEHTOB, OMUCHIBATh CBOWCTBA (DYHKIIMIA.

Crtpouth U M300pakaTh CXEeMATHYECKU TpaQUKU KBaJAPATHMUHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMM 110 UX IpaduKaM.

Pacno3naBath KBagpaTuuHyto (QYHKIUIO 110 (hopMylie, IPUBOAUTH PUMEPHI
KBaJIPAaTUYHBIX QYHKIUI U3 peabHOMN XKU3HH, (PU3UKH, TEOMETPHUH.

YuciioBble M0CJI€10BATEIbHOCTH M NIPOrPecCuu

Pacno3naBath apupMeTHUECKyl0 U TEOMETPHYECKYI0 MPOTPECCHH MPH
pa3HBIX crioco0ax 3a/1aHusl.

BbINONHATE  BBIUMCIEHMS C HUCHOJb30BaHUEM (OpPMYN N-ro uJeHa
apuPMETHUECKON 1 T€OMETPUYECKON MPOrPECCHii, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTe uJieHbl MOCJEAO0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM
TIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YMCIOBBIMH IOCIEIOBATEIBHOCTSIMH, B TOM
YUCIIE 33Jla4¥ U3 PEATbHOM JKU3HU (C MCHOJIb30BAaHUEM KAJIbKYIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM ungpoBbie
Ne n/m P Kourposabhubie | TIpakrudyeckue (ubp )
NMpoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucna u Beruucienus. PanimonansHbie 75 | bu6mmoreka [JOK
qucia https:/m.edsoo.ru/7f415b90
2 AnreOpandecKkre BbIpaKCHHS 27 1 Bubmmorera [IOK
https:/m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPABEHCTBA 20 1 Bubmmorera [IOK
https:/m.edsoo.ru/7f415b90
Bbu6morexa IIOK
4 K () 24 1
OOPAMHATEL W rpauic. PyHKii https://m.edsoo.ru/7£415b90
bu6moreka [JOK
I1 1
> osTopetite i obobuerie 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




8 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
but6moreka [JOK
1 4 .K 15
Wcia v BerauciaeHus. KBajapaTHeie KOpHU hitps:/m.edsoo.ru/7417af8
) Uucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 bu6moreka [IOK
[OKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKCHHUS. 5 | bu6motexa [IOK
KBanpaTublii Tpéxusiexn https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHUsI. 15 | bu6muorexa [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHcTBa. KBagpaTHbie s | bu6morexa [IOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHnus u HepaBeHCTBA. CHCTEMBI 13 bubmmorexa [{OK
YPaBHEHUH https://m.edsoo.ru/7f417af8
bu6moreka [JOK
.H 12 1
7 VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa hitps:/m.edsoo.ru/7417af8
bu6moreka [IOK
O . 5
8 YHKUHH. OCHOBHEIC IOHATHA https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? Dymxupn. Hucnospie Gysrim ? https://m.edsoo.ru/7f417af8
bubmunoreka [IOK
10 I1 600 6 2
OBTOPEHHE H 0D0DICHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KosnuuyecTBo 4yacoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnsbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| Uucna v Berurcienus. JleficTBUTEnbHbIC 9 bubmuotexa [JOK
yucna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 | bubmmorexa [IOK
OJIHOU MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 | bubmuorexa [IOK
YpaBHEHHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 .H 16 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.ru/7419d08
bu6moreka [JOK
1 1
. Cymicm 6 https://m.edsoo.ru/7f419d08
bu6moreka [JOK
1 1
6 YucnoBeie MOCIEI0BATENBHOCTH 5 hitps://m.edsoo.r/7f419d08
. [ToBTOpeHue, 06001IeHNE, CHCTEMAaTHU3AINS 18 . bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Hdara nu(ppoBbIE
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bceero u3ydyeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypchbl
1 [TonsiTHE PaLIMOHAIBHOIO YU CIIA 1
) Apucgpmernueckue neicTBus ¢ |
palOHaIbHBIMU YACIAMU
3 ApudmeTnueckue 1elcTBUS C |
paloHaIbHBIMU YHCIaAMU
4 ApudmMernueckue TeHCTBUS C 1
paloOHaIbHBIMU YHCIAMU
5 ApudmeTnueckue 1elcTBUS C |
paloHaIbHBIMU YHCIaMH
6 Apudpmernueckue neicTBus ¢ |
palMOHAJILHBIMH YHCIIaMU
. CpaBHeHue, ynopsiiouMBaHUE |
paloOHaIbHbIX YK CEll
8 CpaBHeHue, ynopsiiouMBaHue |
palOHaIbHBIX YU CEN
9 CpaBHeHHE, ynopsij0uuBaHue |
paloOHaIbHbIX YK CEll
10 CreneHs ¢ HaTypaJbHBIM | bu6morexa [IOK
IOKa3aTeaeM https://m.edsoo.ru/7f4211de
1 Crenens ¢ HaTypajabHBIM | bubmmorexa [{OK

I1oKa3aTeciIeM

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




12 Crenens ¢ HaTypajJbHbIM bubmmorexa [{OK
IOKa3aTeaeM https://m.edsoo.ru/7f42154e
13 CrerneHb ¢ HaTypaJIbHBIM bu6morexa [IOK
IOKa3aTeIeM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaabHBIM
MoKasareyemM
L5 Pemenne ocHOBHBIX 3a71a4 Ha Ipo0H,
IPOLEHTHI U3 PEAIbHON MPAKTUKHI
16 Pemenne ocHOBHBIX 337124 Ha Ipo0H,
MPOLICHTHI U3 PEabHON MPAKTUKHI
17 Pemenne 0CHOBHBIX 3a/1a4 Ha ApooH,
IPOLEHTHI U3 PEAIbHON IPAKTUKU
13 Pemenne ocHOBHBIX 337124 Ha 1po0H,
MIPOLICHTHI U3 PEATbHON MPAKTUKHU
19 [Ipu3Haku 1eIMMOCTH, pa3IoKeHus
Ha MHOXKHMTEIU HATypaJIbHbIX YUCET
20 [Ipu3HaKu TeTUMOCTH, Pa3JIOKCHUS
Ha MHOXKHTEI HATypaJIbHBIX YUCET
71 PeanpHbie 3aBucumoctu. lpsamas u
oOpaTHast IPOMOPLHOHAIEHOCTH
2 Peanwsubie 3aBucumoctu. [Ipsimast u
oOpaTHast IPOIOPLHOHAIEHOCTH
73 Peanwubie 3aBucumoctu. [Ipsimas u
o0paTHas IPONOPIOHATIEHOCTH
24 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPIHOHAIEHOCTH
’5 KonTtponsHas pabota o reme

"ParronaabHbIe ypuciaa"




Bbu6morexa IIOK

26 BykBeHHBIE BBIpaKEHUS
https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 Dopmysl
29 [Tepemennsie. JlomycTrMbie 3HAUCHUS
TepeMEeHHBIX
[IpeobpazoBanue OYKBEHHBIX
. bubmotexa IIOK
30 BBIPAXEHUM, PaCKPbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MPUBEIECHUE MOTOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
N but6moreka [JOK
31 BBIpaKEHUH, paCKPhITHE CKOOOK U
https://m.edsoo.ru/7f41£d70
IpUBEEHUE MOAO0HBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
32 BBIPAXEHU, PaCKPbITHE CKOOOK U
MpHUBeIeHUE MOJOOHBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
33 BBIPAXEHU, pacCKpbITHE CKOOOK U
MPUBEICHUE MTOTOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmoTteka [JOK
OKa3aTejaeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTEMNEHU C HATypaJbHbIM bu6motexa [IOK
IIOKa3aTeaeM https://m.edsoo.ru/7f42154e
36 CBOIICTBA CTENEHU C HATYPaJIbHBIM bubmmorexa [IOK
II0Ka3aTelIeM https://m.edsoo.ru/7f4218be
37 MHoroueHsl bubmmorera [IOK
https://m.edsoo.ru/7f42276e
38 MHorouieHsl bubmorexa [IOK

https://m.edsoo.ru/7f422930




39 CroxeHue, BBIUUTAHUE, YMHOXKEHUE bu6morexa IIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHnue, BBIMUTAaHUE, YMHOKEHUE bu6moreka [JOK
MHOTO4JIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIMUTaHUE, YMHOKEHUE bu6moreka [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f422fca
47 CrnoxeHue, BBIUUTAHUE, YMHOXKEHHUE bubmmoreka [{OK
MHOT'O4JIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbI COKPALIEHHOIO bubmotexa I[IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIIEHHOTO bu6morexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPALIEHHOTIO bu6mmoreka [IOK
YMHOXECHUS https://m.edsoo.ru/7f424c12
46 ®opMyIIbl COKPAIIEHHOTO bu6morexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f424{d2
47 @opMyIIbl COKPAIIEHHOTO bu6mmoteka [IOK
YMHOXECHUS https://m.edsoo.ru/7f4251d0
43 Pa3znoxxeHne MHOTOUYJICHOB Ha bubmmoreka [IOK
MHOXUTEIU https://m.edsoo.ru/7f423312
49 PaznoxeHrne MHOrO4JIEHOB Ha bubmmoreka [IOK
MHOXUTEU https://m.edsoo.ru/7f4237fe
50 Pasnoxxenne MHOTOYJICHOB Ha bu6mmoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 Pa3znoxxeHue MHOrO4JICHOB Ha
MHOKHUTEIN
57 KonTtponsHas pabota o reme

"AnreOpandeckue BeIpaKeHus"




YpaBHeHuE, IpaBuIIa

53 npeoOpa3oBaHus YpaBHCHUS,
PaBHOCHJIBHOCTh YpaBHEHUH
JIuneliHOe ypaBHEHHE C OTHOU
54 MIEPEMEHHON, pEelICHUE JINHEUHBIX
ypaBHEHUM
JIuaelHOE }:paBHeHHe c onHovH BuGmiorexa [IOK
55 IIEPEMEHHOMN, PeIlIeHUE JINHEHHBIX
. https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuHeitHOe ypaBHEHUME C OJTHOU
56 MePEMEHHOM, pellIeHHUE JIMHEHHBIX
ypaBHEHUM
57 Pemrenue 3agad ¢ mOMOIIBIO bu6morexa IIOK
YpaBHEHHI https://m.edsoo.ru/7f42064¢
53 Pemenne 3aga4 ¢ MOMOIIBIO bub6moreka [JOK
YPaBHEHHI https://m.edsoo.ru/7f420806
59 Pemenne 3aga4 ¢ moMoOIIbIO bu6moreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3ama4 ¢ mOMOIIBIO bu6moreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f420ebe
61 JIuHelHOe ypaBHEHUE C ABYMS bubmoreka [IOK
MIEPEMEHHBIMU U €ro rpauk https://m.edsoo.ru/7f427¢32
62 JIuHeitHOe ypaBHEHUE C IByMS bu6motexa [IOK
NEePEeMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema AByX JIMHEHHbBIX YpaBHEHUI bubmmorexa [{OK
C ABYM IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema qByX TMHEHHBIX YpaBHEHUN

C ABYMA NICPEMCHHBIMHA




CucremMa IByX JIMHEHUHBIX YPABHEHUHN

65 C IByMsI I€pEMEHHBIMU
66 CucremMa AByX JIMHEWHBIX YPABHEHUN
C IBYMsI I€PEMEHHBIMU
67 Pemenue cuctem ypaBHeHUi buomiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHUI Bu6mmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pewenue cucreM ypaBHEeHUN bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUI
71 Pemienune cuctem ypaBHEHUM
7 Kontponbehas pabora o reme bu6mmoreka [IOK
"JIuneiiHpie ypaBHEHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
bu6moTteka [JOK
7 Hucrorbte mpoMesky Tt https://m.edsogru/7f4 1dff2
75 HucnoBble IPOMEXKYTKU
76 Paccrosinue Muencny ,uBuyMs[ TOYKaMU
KOOPJIMHATHON TPsIMOiA
77 PaccrosHue mexay AByMsl TOUKaMHU
KOOPJIMHATHOU MPSIMON
73 [IpsimoyrospHas cucTemMa KOOpAUHAT bu6mmoreka [IOK
HA IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosibHas cucTeMa KOOpAUHAT bu6morexa [IOK
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aJaHHBIX bubmmorexa [{OK




¢dbopmynamu

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

81

[Tpumepst rpadukoB, 3aJaHHBIX

bubmmoreka [IOK

dhopmynamu https://m.edsoo.ru/7f41ed80
22 [Tpumepst rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpaukoB peagbHBIX bu6mmoteka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(l)I:IKOB peanbHBIX
3aBUCUMOCTEN
85 [Tonsitne GyHKIMM bubmorexa [IOK
https://m.edsoo.ru/7f41ef06
86 I'padux pynkun
. . bu6motexa [IOK
87 Croiictpa Gyl https://m.edsogru/7f41f078
. . bu6mmoreka [IOK
88 CoiicTsa Qyniunii https://m.edsogru/7f4lf1 fe
89 Jlunelinas QyHKIUSA buomorexa [TOK
https://m.edsoo.ru/7f427282
90 Jluneiinas QyHKIUSA buomorexa [TOK
https://m.edsoo.ru/7f427412
91 [Toctpoenue rpauka TMHEHHOM bubmotexa [IOK
byHKIMH https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TMHEHHON
GbyHKIIUN
93 I'paduk pynkuuum y =[x|
94 I'paduk pyHkuu y =[X|
95 KonTtponbshas paborta o reme bu6mmotexa [IOK

"Koopaunats! u rpaduxu. ®yHkuun"

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




/ Beepoccuiickas mpoBepOYHast

paboTta
Wrorosas koHTposbHAsS paboTa / bu6mmoreka [IOK
96 . 1
Bcepoccuiickas mpoBepounas pabota https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX MOHSITHI 1
97 METOJI0B Kypca 7 Kiacca, 00001ieHue 1
3HAHUM
IToBTOpEHHE OCHOBHBIX NOHATHI U
but6moreka [JOK
98 METOJIOB Kypca 7 Kjacca, 00001eHre 1
. https://m.edsoo.ru/7f429£32
3HaHUHI
[ToBTOpEHUE OCHOBHBIX MTOHSATUH U
bu6moreka [IOK
99 METOJIOB Kypca 7 Kiacca, 00001ieHne 1
. https://m.edsoo.ru/7f42a0e0
3HAHUH
IToBTOpEHHE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAHUM
[ToBTOpEHNE OCHOBHBIX TMTOHSATUH U
but6moreka [JOK
101 METOJIOB Kypca 7 Kiacca, 00001ieHue 1
. https://m.edsoo.ru/7f42a27a
3HAHUU
IToBTOpEHHE OCHOBHBIX NOHATHI U
bu6moreka [IOK
102 METOJIOB Kypca 7 Kjacca, 00001IeHre 1
. https://m.edsoo.ru/7f42a900
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne aTra uudposbie
Tema ypoka Konrpoabnsie | IIpakTuyeckue A op
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
. bubmmoreka [JOK
1 KBagpatHblil KOpeHb U3 UKCIa 1
https://m.edsoo.ru/7f42d452
bubmmorexa [IOK
2 [TonsiTue 00 MppalMOHAILHOM YHCIIE 1 1
https://m.edsoo.ru/7f42eaaa
3 JecsTudaHble TPUOTHKEHUS |
UppaloOHaIbHBIX YHCEI
4 JlecsaTuunHble TPUOINKEHUS |
HppalMOHATIBbHBIX YU CE
JelicTBUTENBHBIC YUCTA 1
CpaBHeHUE IEUCTBUTEIBHBIX YUCEI 1
CpaBHeHUE IEUCTBUTENBHBIX YUCEI 1
g ApupmeTrnuecKuii KBapaTHBINA |
KOpEHb
9 VYpaBHeHue Buia x> =a 1
10 CaoiicTBa apuPpMeTHUECKIX | bubmmorexa [IOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CBolicTBa apuPMETHUCCKIX | bu6motexa [IOK
KBaJIPaTHBIX KOPHeEH https://m.edsoo.ru/7f42d862
[IpeoGpa3zoBaHME YNCITOBBIX
. bu6mmoreka [JOK
12 BBIPAXKEHU, COIEPKAIINAX 1
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHH
13 [IpeobpazoBanme YMCIOBBIX 1 bubmumoreka [IOK




BBIPAXKEHUM, COAEPKALIUX
KBaJipaTHbIE KOPHU

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

[IpeoGpa3zoBaHME YNCTOBBIX

14 BBIPAKEHUH, COIEpKALINX Bubmorexa [OK
https://m.edsoo.ru/7f42e0be
KBaJ[paTHbIEC KOPHH
[IpeobpazoBanme YUCIOBBIX
15 BLI:an(Fe)HHﬁ, cozepKaImx brbmmorexa [OK
https://m.edsoo.ru/7f42e¢262
KBaJ[paTHbIE KOPHU
16 CreneHs ¢ 1eJbIM MTOKa3aTelleM Bubmmorexa [IOK
https://m.edsoo.ru/7f4354a4
CranapTHas 3anuch 4ucia.
Pa3mepsl 00bEKTOB OKpPYKAIOIIET O
17 Mupa (0T JIEMEHTAPHBIX YaCTHI] 10 bubmmorexa [{OK
KOCMHUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTETBHOCTD TIPOI[ECCOB B
OKpYXalollleM Mupe
13 CBOIICTBA CTENEHU C LEJIBIM bubmmorexa [{OK
OKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBoOIICTBA CTEMNEHU C IEIIBIM bubmmoreka [IOK
OKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIECHH C LIEJIBIM bubmmoreka [IOK
ToKa3areiaeM https://m.edsoo.ru/7f435648
71 CBoliCTBa CTEIMEHH C LIECJIBIM bu6mmoreka [JOK
TOKa3aTeIeM https://m.edsoo.ru/7f43599a
2 CBoliCTBa CTEIICHH C LICJIBIM bubmmoreka [IOK
IOKa3aTeaeM https://m.edsoo.ru/7f435ed6
23 KBagpatHblil TpéxuiieH
24 KBanpaTHblil TpéxuieH




)5 Paznoxxenue kBajpaTHOro bubmmorexa [{OK
TpEXUJIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Pasnokenue KkBaJapaTHOro bu6mmoreka [IOK
TPEXUJIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTtponsHas pabota mo reMmam
27 "KBanpatubsle kopHU. CTEneHH. Brbmorexa LIOK
. https://m.edsoo.ru/7f42ec80
KBanpatsblil Tpexunen”
28 Anrebpanveckast 1poOb bubmorexa [IOK
https://m.edsoo.ru/7f430382
JonycTrumble 3HaUEHUS
29 MEPEMEHHBIX, BXOASIUX B
anreOpanvecKue BbIpaXeHUs
JonycTumble 3HaYEeHUS
30 MEPEMEHHBIX, BXOAALIUX B
anreOpanvecKkue BbIpaXeHUS
31 OcHOBHOE CBOWCTBO bubmmorexa [IOK
anrebpanveckoit apodu https://m.edsoo.ru/7f4308e6
32 Coxkparnienue npobeii buomorexa [TOK
https://m.edsoo.ru/7f430a8a
. bubmotexa IIOK
33 Coxpauerne xpodeit https://m.edsoo.ru/7f430f44
. bu6mmoreka [JOK
34 Coxpatenie apodeit https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIUUTAHUE, YMHOXKEHHUE bu6moreka [JOK
U JIcJIeHU e alire0pandecKux apooei https://m.edsoo.ru/7f43128¢c
36 CioxeHue, BBIUNTAaHUE, YMHOKEHUE Bbu6morexa IIOK
U JIeJieHHne anredpanyeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIMUTaHUE, YMHOKEHUE bub6mmoreka [JOK




U JieJieHr e alre0pandecKux apooeit

https://m.edsoo.ru/7f4318c2

CrnoxeHue, BBIUUTAaHUE, YMHOXKEHHUE

bubmmoreka [IOK

38
U JIefieHHne anredpanyeckux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BBIpAXKEHUI,
39 cop e nI:a uX anred I;qucme bubmiorera LIOK
Acpam P https://m.edsoo.ru/7f43259¢
npobu
[IpeoGpa3zoBaHue BHIpaKCHHI,
but6moreka [JOK
40 coJiepXKaIlnX ajaredpanvecKue
https://m.edsoo.ru/7f432736
Ipoou
[IpeoGpa3zoBanue BoIpaKECHHI,
41 coziepXKalux ajreopandeckue bubamorexa LIOK
ALeprall P https://m.edsoo.ru/7f432736
npodu
42 KonTponpHas pabora 1mo teme bu6morexa [IOK
" Anrebpanveckas 1poos" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHe buomorexa [TOK
https://m.edsoo.ru/7f42eela
bu6moreka [JOK
44 HemnomHoe kBagpaTHOE ypaBHEHHE
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHUE bubmmorera OK
P P https://m.edsoo.ru/7f42eela
46 ®opMmyiia KOpHEH KBaJpaTHOIO bubmoreka [IOK
ypaBHEHHS https://m.edsoo.ru/7f42f158
47 ®dopmyJia KOpHEH KBaJApaTHOTO bubmorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f316
43 @®opMyna KOpHEH KBaJpaTHOIO bu6mmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Bueta budmiorexa [IOK

https://m.edsoo.ru/7{42fef0




Bbu6morexa IIOK

50 Teopema Bueta
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHMil, CBOAAIIMXCS K bu6moreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
57 Pemenue ypaBHeHuUH, CBOASAIINXCS K bu6mmoreka [IOK
KBaJAPAaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue 1podHO- but6moreka [JOK
pauroHaJIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue 1poOHO- bubmotexa IIOK
pauMoOHAIIbHBIE YPABHEHUS https://m.edsoo.ru/7f432bbe
55 Penienre TeKCTOBBIX 3a71a4 C bubmumoreka [IOK
MOMOIIIBIO KBaJIPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Penrenre TeKCTOBEIX 3a71a4 C bub6moreka IIOK
ITOMOILBIO KBA/IPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTtponbshas pabora o reme bu6mmoreka [IOK
"KBagpatHble ypaBHEHHS" https://m.edsoo.ru/7f430112
JIuHeiHOe ypaBHEHUE C IBYMs
53 IIEPEMEHHBIMH, €r0 rpauk,
MIPUMEpBI PELIECHUS] ypaBHEHUH B
LEJIBIX YU CIIaX
JIuHeitHOe ypaBHEHUE C IByMS
59 nepeMeHHbIMH, eTo rpaduk,
IpPUMEPBI PELLICHUs YPaBHEHUH B
LENbIX Yncax
JIuneliHO€ ypaBHEHHUE C ABYMS
60 MepEMEHHBIMHU, €ro rpauk,

MIPUMEPBI PELICHNS YPABHEHUN B
LENBIX YUCIIAX




61

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHUM C IByMs IIEPEMEHHBIMU

62

Pemenune cucrem AByX JTMHEHHBIX
YPaBHEHHMI C IBYMs II€PEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHI C IBYMs IIEPEMEHHBIMU

64

[Tpumepsl penieHus cucTeM
HEITMHEWHBIX YPABHEHHH C JIByMS
nepeMeHHbIMU

65

[Ipumepsl peleHns: CUCTEM
HEJIMHEHHBIX YPaBHEHUM C IBYMs
IIepEMEHHBIMU

66

I'paduueckas mHTEpIpETALIHS
YPaBHEHUS C IByMs [IEPEMEHHBIMU U
CHCTEM JIMHEWHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

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

67

I'padmueckas nuuTepnperanus
ypaBHEHHS C IByMSsI IIEpEMEHHBIMU U
CHCTEM JIMHEWHBIX YPAaBHEHUM C
JBYMsI 1EPEMEHHBIMU

but6moreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenune TeKCTOBBIX 3a4a4 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Pemenue TekcToBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPaBHEHHU

70

Perienne TeKCTOBBIX 3a/1a4 C
TOMOIIIbIO CUCTEM ypaBHEHUM

71

YucnoBble HEPaBEHCTBA U UX
CBOMCTBa




UucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 01HON epeMeHHON
74 JIuHeliHble HEPABEHCTBA C OTHOM bubmorexa [{OK
MEPEMEHHON U X peIlIeHUE https://m.edsoo.1u/7f42c¢692
75 JIunelinble HEPaBEHCTBA C OJTHOM bubmmoreka [JOK
IIEPEMEHHON U UX PEILICHHUE https://m.edsoo.ru/7f42c840
76 JIuHeliHble HEPAaBEHCTBA C OAHOU
IIEPEMEHHON U UX PEIICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bu6motexa [IOK
OJIHOM TIEPEMEHHOM U X peIlIeHUe https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubmmorexa [{OK
OJIHOM MEPEMEHHON U UX pelLICHUE https://m.edsoo.ru/7f42cd2¢
79 CucreMbl TMHEHMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U UX PELIECHUE
N3o6pakenne penieHus: JMHEHHOTO
bu6mmoreka [JOK
80 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSIMOM
N300paxenue pemieHus JMHEHHOro
bu6moreka [IOK
81 HEPABEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOM MPSIMOM
Kontposnphas pabora no reMmam
82 "HepasenctBa. CucreMbl
ypaBHEHHI"
bu6morexa [IOK
83 [Tonstne GyHkIMM H
https://m.edsoo.ru/7f433c12
84 OO6mactb onpeneneHus 1 MHOKECTBO bubmmorexa [{OK

3HaYeHUH QpyHKIUU

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




85 Crioco6s1 3a1aHus QYHKIMMA
86 I'paduk pyHKIIHMA
87 CaoiicTBa QyHKIIMH, UX
oTroOpakeHue Ha rpaduke
28 UreHnne u mocTpoeHue rpagukon
byHKIUH
29 [Tpumeps! rpadukoB GyHKIH,
OTpaXKaIoIUX PeasibHBIE MPOIECCHI
OyHKINH, ONMUCHIBAIONINE MPIMYIO U
Y T TpAMY but6moreka [JOK
90 00paTHYIO MPONOPIIUOHATIHHBIE
https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTHU, UX rpaduku
91 lMunep6oma
9 Tnnepbona bubmumoreka [IOK
https://m.edsoo.ru/7f4343e2
bu6moreka [JOK
93 r =x?
padukc ymiuiiny = X https://m.edsoo.ru/7434572
Oy y=x2, y=x3, y=VYx, y =
i Y Y Y Y but6moreka [JOK
94 [x|; rpacduyeckoe perieHue
. . https://m.edsoo.ru/7f434d38
YPaBHEHHI M CUCTEM YpaBHEHUM
[ToBTOpEHNE OCHOBHBIX MTOHSATUH U
METOZI0B KypCOB 7 U 8 KJIaCCOB,
. bubmotexa LIOK
95 000011eHre 3HaHU /
. https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepodHas
pabora
Hrorosast KoHTposIbHAS paboTa /
N bubmunoreka [IOK
96 Bcepoccuiickas npoBepouHas
https://m.edsoo.ru/7f434eb4
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHSITHI U




METOJI0B KypCOB 7 U 8 KJIaCCOB,
0000111eHYE 3HAHUI

[ToBTOpEHKE OCHOBHBIX MOHSITHI U

but6moreka [JOK

98 METOI0B KYpCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
99 METOJIOB KYpCOB 7 U 8 KIacCoB 1 bubmiorexa [IOK
A P . ’ https://m.edsoo.ru/7f437510
000011IeH1E 3HAHUI
IToBTOpEHHE OCHOBHBIX NOHATHHI U
but6moreka [JOK
100 METO0B KYpCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
0000111eHYE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MTOHSATUH U
bub6morexa IIOK
101 METO0B KYpCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
102 METOH0B KYpPCOB 7 U 8 KIIaCCOB 1 bugmiorexa [IOK
AAOB KYpCOB /T ’ hitps://m.edsoo.ru/7f437858
000011IeH1E 3HAHUI
OBIIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bceero Konrpoaiibie | - Tparkririeckite IIfIl3ylleHnﬂ :6[()1)211;0B3Te.]1bﬂble
padoThI padoThI pecypesI
PanmonaneHbIE yKcia,
1 MppalMoHaJbHbIE YMCIIa, KOHEYHbIE U 1
OCCKOHEUHBIE ICCATUIHBIC IPOOH
MHO0X€ECTBO AEeHCTBUTECILHBIX YHCEI;
2 JNEUCTBUTENLHEIEC YHCIIa KaK 1
OECKOHEUHBIE IECATUIHBIC APOOH
B3auMHO 01HO3HAYHOE COOTBETCTBHUE
3 MEXy MHO>KECTBOM 1€ CTBUTEIbHBIX 1
YHCEJI U MHOXECTBOM TOUYEK
KOOPIMHATHOM MPSMOKN
CpaBHeHUE JEUCTBUTEIbHBIX YUCET,
4 apudmeTHIecKue AeUCTBUS C 1
JICUCTBUTEIILHBIMU YK CIIAMU
5 [TpubnuxEnHOE 3HAUEHUE BEITUYHHBI, |
TOYHOCTB TPUOJINKEHUS
OkpyrieHue yucen 1
OkpyriieHne ncen 1
g [Ipukuaka v OUEHKa PE3yIbTaTOB |
BBIYMCIICHUM
9 [Ipukuaka u olleHKa pe3yabTaToB 1
BBIYHCIICHUM
10 JIuneitnoe ypaBHeHue. Pemenne 1 bu6motex LIOK




YPaBHEHH, CBOASAIIMXCSA K TMHEHHBIM

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

Jluneitnoe ypaBHeHnue. Penienne

11
YPaBHEHH, CBOASAIIMXCS K TMHEHHBIM
KBanpatHoe ypaBHeHHEe. Pentenue
12 aBIfeHI/Iﬁ c}l;IZ) SIIUXCS K bubmiorera LIOK
P ’ A https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBanpatHoe ypaBHeHue. Pemenue
N but6moreka [JOK
13 YpPaBHEHHM, CBOASIIUXCS K
https://m.edsoo.ru/7f43¢c542
KBaJPaTHbIM
bu6moreka [IOK
14 buxBanpaTHble ypaBHEHUS
https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHUS bubmiorexa LIOK
AP P https://m.edsoo.ny/7f43¢3d0
[Tpumeps! penieHus: ypaBHEHUN
16 TPETbEW U YETBEPTON CTENEHEN
pa3noXKeHUEeM Ha MHOXHUTEIH
[Ipumeps! penieHnst ypaBHEHAN
17 TPETbEU U YETBEPTOU CTENEHEU
pa3yioKEHUEM Ha MHOXKHUTENN
13 Pemenne npoOHO-palinoHaIbHBIX bubmotexa IIOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOHO-parimoHaIBHBIX bu6motexa [IOK
YpaBHEHHUI https://m.edsoo.ru/7f43c9b6
20 Peuienne TekCcTOBBIX 3a/1a4
anredpanveckuM METOJI0M
)1 Pelienne TekCcTOBBIX 3a1a4
anredpanveckKuM METOIOM
22 Pemenne TekcTOBBIX 3a1a4




anredpanveckuM METOI0M

KonTponbHas padora mmo reme

23 "VpaBHeHUs ¢ OHOW NepeMeHHOoM "
24 YpaBHEHUE C IBYMS IEPEMEHHBIMU U bu6moreka [JOK
ero rpadux https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHME ¢ ABYMS TEPEMEHHBIMU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema nByX JTMHEHHBIX YpaBHEHUN
C IBYMsI IEPEMEHHBIMU U €€ PEIICHUE
7 Cucrema ABYX JIMHEHHBIX YpaBHEHUMN
C IByMsI IEPEMEHHBIMU U €€ pelleHne
) Cucrema AByX JIMHEHHBIX YPABHEHUN
8 C IBYMsI IEPEMEHHBIMU U €€ PEIICHHE
29 Cucrema AByX JTUHEWHBIX YpaBHEHUN
C IBYMsI IEPEMEHHBIMU U €€ PEIICHUE
Pemenue cucrem 1ByX ypaBHEHUH,
30 OJIHO U3 KOTOPBIX JINHEHHOE, a Ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOpOM CTENEeHU
Pemenue cucteM IByX ypaBHEHUH,
31 OJIHO U3 KOTOPBIX JINHEHHOE, a IPyroe bubmorexa [OK
. https://m.edsoo.ru/7f43d55a
— BTOpOM CTeNeHn
Pemenue cucrem 1ByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEWHOE, a IPYroe
— BTOpOM CTEIICHU
Pemenue cuctem qByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEUHOE, a IPyroe
— BTOPOM CTENEHHU
34 I'paduueckast uHTEpHIpeTaUI




CUCTEMBI YPaBHEHUH C ABYMS
[IePEMEHHBIMU

Pertenre TeKCTOBBIX 3a0a4

35
anredpandeckuM CrocoooM
36 Pemenne TekcToOBBIX 321124
anred panvdeckuM Criocooom
37 KonrtponeHas paboTa o teme
"CucrteMbl ypaBHEeHH"
13 YucnoBble HEpaBEHCTBA U UX
CBOICTBA
39 HucnoBbie HEPABEHCTBA U UX bu6motexa [IOK
CBOMCTBa https://m.edsoo.ru/7f43adS5a
40 JIuHelinble HEPaBEHCTBA C OJHOU bubmmorexa [{OK
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuneiiHble HEepaBeHCTBA C OJHOU bu6morexa [IOK
MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
4 JIunelinble HEpaBEHCTBA C OHOU bubmmoreka [JOK
IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHENHBIX HEPABEHCTB C
OJITHOM NEPEMEHHON U UX pEeILIECHUe
44 CucreMbl TMHEUHBIX HEPABEHCTB C
OJITHOM MEPEMEHHON U UX pELICHUE
45 CucreMbl TMHEUHBIX HEPABEHCTB C
OJHOM MTEPEMEHHOMN U UX peIlIEHUE
46 KBagpaTHbie HEpaBeHCTBA U UX bu6muorexa [IOK
pelrenmne https://m.edsoo.ru/7f43b098
47 KBagpatHbie HepaBeHCTBA U HX bubmorexa [IOK

penieHue

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




KBaI[paTHI)Ie HCPaBCHCTBA U UX

bu6morexa IIOK

48 peluieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBEHCTBA U UX
pelieHue
50 KBagpaTHbie HepaBeHCTBA U HX
pelieHne
I'paduueckast uHTEpHIpeTAIUSI BuGmorexa LIOK
51 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JIBYMs1 IE€pEMEHHBIMU
I'paduueckast uHTEpHpeTaLUsL
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI [TIEPEMEHHBIMU
53 KonTpomnbHas padora mmo reme
"HepaBenctpa"
54 KBanpatnunas ¢pyskuus, e€ rpadpuk u bu6mmorexa [IOK
CBOMCTBa https://m.edsoo0.ru/7f4396c6
55 KBanpatnunas GyHnkus, e€ rpaduk n bubmoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢pyukuus, e€ rpaduk u bu6mmoteka [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboma, KOOpAMHATHI BEPIITUHBI bubmmorexa [IOK
napaboIbl, 0Ch CHMMETPHH 11apadoIIbl https://m.edsoo.ru/7f439eb4
53 [TapaGoia, KOOpAMHATHI BEPIIMHBI bu6mmoreka [TOK
napaboJibl, OCb CUMMETPUHU ITapaldoJIb https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpAMHATHI BEPLIINHBI bu6morexa [IOK
napaboIbl, 0Ch CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGosia, KOOPAMHATHI BEPIIMHbI bu6mmoteka [IOK

napaboJibl, 0OCb CHMMETPUU MapadoIIbl

https://m.edsoo.ru/7f43a31le




[Tapabona, KOOpAMHATHI BEPIIMHBI

bu6moreka IIOK

01 napaboIbl, 0Ch CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a526
2 [TapaGosia, KOOpAUHATHI BEPIIUHBI
napaboJIbl, 0OCb CUMMETPUHN TTapaloIb
63 I'padukn pynxomii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x]|
64 I'padpuku pynkmuit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|
65 I'papuku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x]|
66 I'padukm pynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|
67 I'padpuku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|
68 I'padukn pynxomii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[x]|
69 KonTtponeHas paboTta mno teme bu6mmoteka [IOK
"®ynkuun" https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YK CIOBOU bu6moreka [JOK
MOCJICA0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue OCIe0BaTEIbHOCTH
71 PEKYPPEHTHOU QopMmyion u Bubmnorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopMyoi n-ro YseHa
79 ApudmMeTrnueckas ¥ reoMeTprIecKas bu6motexa [IOK
MPOrpeCCUu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrueckas 1 TeoMeTpudecKas bu6mmoteka [IOK
MpOrpecCcuu https://m.edsoo.ru/7f43f3b4
74 @opMmyJIbl N-To YJeHA bu6mmoreka [TOK




apuPpMETHIECKON 1 TeOMEeTPHIECKOM
MIPOrPECCU, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

®opMmyJIbl N-ro 4jaeHa
apuPMETHIECKON ¥ TeOMETPHIECKOM
IIPOrPECCHI, CYMMBI IIEPBBIX N
YJIEHOB

bu6moreka [JOK
https://m.edsoo.ru/7f43ef2c

76

@opMyJIBI N-ro 4jaeHa
apu(MeTH4eCKON U reoMeTpUIeCcKon
IIPOrPECCHI, CYMMBI IIEPBBIX N
YJICHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f0c6

77

®opMmyJibl N-ro 4jaeHa
apuPMETHIECKON ¥ reOMETPHICCKOM
MIPOrPECCU, CYMMBI IIEPBBIX N
YJIEHOB

bubmunoreka [IOK
https://m.edsoo.ru/7f43f72¢

78

@®opMyJIbl N-ro 4jaeHa
apuPpMETHIECKON 1 TeOMETPHIECKOM
IIPOrPECCHUM, CYMMBI IIEPBBIX N
YJICHOB

bu6moreka [JOK
https://m.edsoo.ru/7f43f8a0

79

H300paxeHne 4eHOB
apu(MeTH4ecKoi U reoMeTpUIeCcKon
MPOrpecCcHii TOUKaMH Ha
KOOPAMHATHOMH MI0CKOCTH

80

N306pakeHne 4ieHoB
apupMETHIECKON 1 T€OMETPHUIECKOM
MPOrpeccruii TOYKaMu Ha
KOOPAMHATHOM MJIOCKOCTH

81

JIMHENHBIN U SKCIIOH CHIIMAIbHBIN
pocTt




82

CnoxHbIE TPOLIEHTHI

Bbu6morexa IIOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHbIE IPOLEHTHI

bu6moreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponsHas paboTta o teme
"YpcnoBbIE TTOCIEN0BATENLHOCTH "

bu6moreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpEHue, 0600IICHNE 1
cUCTeMaTu3alus 3HaHUH. 3a1uch,
CpPaBHEHUE, ICVCTBHS C
JECTBUTEILHBIMU YHCIIAMH,
YHCIIOBAs MpsMast

86

[ToBTOpEHUE, 0000IICHHE 1
cucteMaTtu3anus 3HaHnui. [IporeHTsl,
OTHOIIIEHUS, TIPOIOPLIHH

87

[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3alus 3HAHU.
Oxkpyriienue, npuOInKeHNe, OIICHKA

88

[ToBTOpeHue, 0000IIeH e U
cHcTeMaTH3alus 3HaHuM. Perrenne
TEKCTOBBIX 3a7[a4 apu(PMETHUECKIUM
CIIocoooM

bu6moreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHuUe, 00600IICHNE 1
cucTeMaTH3alys 3HaHuM. Pelienne
TEKCTOBBIX 3a71a4 apu(PMETHUECCKIM
CIocoooM

but6moreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHUE, 0000IICHHUE 1
cucTeMaTH3alys 3HaHuM. Perenne
TEKCTOBBIX 3a71a4 apu(PMETHUCCKIUM
CIIocoooM

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




[ToBTOpeHue, 0600IICHNE U
cUCTeMaTu3alusa 3HaHUU.

Bbub6morexa IIOK

o1 [TpeobpazoBanue anredbpanuecKux https://m.edsoo.ru/7f444 1ca
BBIPAKEHUH, JOMYCTUMBbIE 3HAYEHUS
[ToBTOpeHue, 0600IICHNE 1

9 CUCTEeMaTH3alusl 3HAHUM. bubmmoreka [{OK
[TpeoOpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPAJKEHUH, JOMTYCTUMBbIE 3HaYEHUS
[ToBTOpeHue, 0600IICHNE U

93 crucTeMaTu3aIys 3HaHU . bu6mmoreka [JOK
[IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f4446{2
BBIPAKEHUH, JOMYCTUMBIE 3HAYCHUS
[ToBTOpEHUE, 000OIICHHUE 1

94 CHCTEeMaTH3alysl 3HaHHHA. bubmmoreka [IOK
[Tpeobpa3oBaHue anreOpandecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, JOMYCTUMBbIE 3HaYEHUS
[ToBTOpeHue, 0600IICHNE 1

95 cucrtemaTu3anus 3HaHuil. OyHKkuu: bubmmoreka [{OK
IIOCTPOEHHUE, CBOMCTBA U3Y4EHHBIX https://m.edsoo.ru/7f444c56
byHKIUN
[ToBTOpEHuUe, 00600IICHNE 1

96 cucteMaTtu3anus 3HaHui. OyHKIUH: bubmmoreka [IOK
MOCTPOEHUE, CBOMCTBA N3YyUYEHHBIX https://m.edsoo.ru/7f444{44
GyHKIUN
[ToBTOpeHue, 0600IICHNE 1

97 cucremaTtu3anus 3HaHuil. OyHKuu: bubmmorexa [{OK
IIOCTPOEHHUE, CBOMCTBA U3Y4EHHBIX https://m.edsoo.ru/7f44516a
byHKIUN

98 [ToBTOpEHUE, 000OIICHHE 1 bubmumoreka [IOK




cucremaTu3anus 3HaHuil. OyHKkuu:
MOCTPOCHHUE, CBOMCTBA M3Y4YCHHBIX
byHKIHH

https://m.edsoo.ru/7f4452e6

[ToBTOpEeHue, 0600IICHNE 1
CUCTEeMaTH3alus 3HAaHUM.

bu6moreka [JOK

99 I'paduueckoe penieHre ypaBHEHUH 1 : https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpeHue, 00600IICHE U
100 cucTeMaTu3anusd 3HaHuH. 1
0 I'papuueckoe pemieHre ypaBHEHUN 1
UX CHCTEM
101 Hrorosasi KOHTpOJIbHAS paboTa 1
102 O606HjeHI/I€ U CHUCTeMaTu3alus |
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemMble nMpeAMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
NPoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl
pe3yabrara
1 Yucna 1 BeIUKCIIEHUS
. BreimonnsaTe,  coueras  yCTHbIE M TIUCBMEHHBIE  NPUEMBI,
' apudmMernueckue 1eiicTBUS C palliOHATIHLHBIMU YHCIAMU
Haxomute  3HaYeHHWsT ~ YHCIOBBIX  BBIPAXKEHUH,  MPUMEHSTH
1.2 pa3HooOpa3Hble CrIOocOObl U TPUEMBI BBIYUCICHUS 3HAUEHUH TPOOHBIX
BBIPAXKEHUH, COJIepKAIINX OOBIKHOBEHHBIE U AECITHYHBIE JpOoH
[lepexonuts OT oOnHOW (OpPMBI 3amUCH 4YHMCENl K JIpYyroi
3 (nmpeoOpa3oBBIBaTH  JIECATUYHYKO  JApPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUIHYIO IPOOB)
1.4 CpaBHHBATh U YIOPSI0YMBATH pallMOHAIBHbBIC YK CIIA
1.5 OKpyrasaTh yucna
BBIMONMHAT TPUKUIKY UM OLEHKY pe3yJibTaTa BBIYMCICHHH, OILEHKY
1.6 3HAYEHUN YHUCIOBBIX BBIPAXKECHHH. BBITONHATE JIEUCTBUA  CO
CTENEHSIMU C HATyPaJIbHBIMU IIOKA3aTeNIMU
L7 [IpumeHATs TpPU3HAKK JCIUMOCTH, PA3JOXKEHHWE HAa MHOXHUTEIN
' HaTypaJbHBIX YU CEN
Pemiath  mpakTUKO-OpPUEHTHUPOBAHHBIE  3aJayd,  CBSI3aHHbIE C
OTHOLIECHHEM BEJIMYMH, HPOINOPLHOHAILHOCTHIO BEJIMYUH,
1.8 NPOLEHTAMU, HWHTEPHPETUPOBATh pPE3yJIbTaThl pELIEHUS 3aJady ¢
YYETOM OrpaHUYEHU, CBS3AHHBIX CO CBOMCTBAMM PAacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpandeckue BhIpaKeHUs
51 Hcnonb30BaTh  anreOpavecKyrd TEPMHHOJOTHIO M CHMBOJIHKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOEHUS yUeOHOro MaTepuaa




Haxomuth 3HaueHuss OYKBEHHBIX BBIPOXKEHUH IpU  3aJaHHBIX

22 3HAYEHUSIX EePEMEHHBIX
53 BbimonHATe npeobpazoBaHMA I1IEOT0  BBIPRXKEHHS B MHOTI'OWIEH
' IPUBEJEHUEM MTOJ00HBIX CIIaraeMbIX, PACKPbITHEM CKOOOK
BbINOMHATE YMHOKEHHE OIHOYJIEHA HA MHOI'OWIEH U MHOIOYJIEHA Ha
24 MHOTOYJICH, HpPUMEHATh (OpPMyJbl KBaJpaTa CyMMbl W KBajpara
pazHoCTH
OcCymecTBIATh pa3a0KEHNE MHOIOWIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHUTEIS, TPYNITUPOBKU ClIaraeMbIX,
IpUMEHEHUS GOPMYJI COKPAIIEHHOIO YMHOKEHHUS
Y [IpumensTh npeoOpa3oBaHUsl MHOT'OUYJIEHOB JJI PELICHUS Pa3In4YHbIX
' 3a/1a4 U3 MaTeMaTHKU, CMEKHBIX IIPEIMETOB, U3 PEaIbHOM MPaKTUKU
57 Wcnonp3oBaTh CBOICTBa CTENEHEH € HATypaJbHBIMH IOKa3aTeNsIMU
' JUTSE IpeoOpa3oBaHus BIPAKECHUM
3 VYpaBHEHUS U HEPABEHCTBA
Pemarps nvHEHHbIE ypaBHEHHMSI C OJIHOM TEpPEMEHHON, NPUMEHSS
3.1 IIpaBWJIa IIepexoja OT UCXOJHOIO yPAaBHEHUS K PaBHOCUJIBHOMY €MY.
[TpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS
32 [IpumensaTs rpadguueckue METOABI TMpPU  PELICHUH  JMHEHHBIX
' YPaBHEHMI U UX CUCTEM
13 [TonGupate mpruMepsl Map YUCe, ABISIOLIMXCS PELIEHUEM JIMHEHHOT O
' YpaBHEHUS C IByMs IIEPEMEHHBIMU
Crpouts B KOOPAMHATHOH IJIOCKOCTHU I'pauK JIMHEHHOr0 ypaBHEHUS C
34 JIBYMsI IIEPEMEHHBIMU; IOJIb3YSACh TpapUKOM, IPUBOAUTH IIPUMEPHI
peleHus] ypaBHEHUS
35 PemaTe cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs II€PEMEHHBIMH,
' B TOM 4HCJie TpauuecKu
CocraBiATh U pelaTh JMHEHHOE YPaBHEHHE MM CHUCTEMY JIMHEWHBIX
3.6 ypaBHEHUI 110 YCIOBUIO 33J]a4M, UHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3aJ]auM [OJIy4€EHHBIH pe3ysibTaT
4 Koopaunate! u rpaduxu. OyHKIum
N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJMHATaM, JIy4yd, OTpPE3KH, HMHTEpBasbl, 3aIlIUCBIBATH

YHCIOBBIE IPOMEXYTKU Ha aare0panyecKkoM si3bIKe




4.2

OrMmeuate B KOOpI[HH&THOfI IIJIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpIHHATaM

43

Crtpouts rpaduku nmuHeHHbIX QyHKIUNA. CTpOoUTh rpaduk QYyHKIUH Y

= x|

4.4

OnuceiBaTh C MOMOIIBI0 (YHKIMIA W3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, pacCCTOSIHUE, LIEHY, KOJUYECTBO,

CTOUMOCTD, ITPOU3BOAUTCIIBHOCTb, BPEM4I, 00BEM pa6OTI)I

4.5

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa

4.6

[Tonumate rpaduyeckuii crnoco® TmpencTaBiIeHHs M aHalU3a
uH(boOpMaIMy, HU3BJIEKATb M UHTEPIPETHUPOBATH HHPOPMALUIO U3

rpauKoOB peasbHbIX MPOLECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3Y1bTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

Yycia ¥ BBIYUCIEHUS

1.1

Hcnomp30Bath Ha4daJIbHBIC MNpeaAcCTaBJICHUA 0 MHOXKECTBEC
I[GﬁCTBHTGJILHBIX YUCCT MJId CpaBHCHHA, OKPYIJICHUSA U BbI‘IHCJICHPIfI,
I/I306pa)KaTB HGI;'ICTBI/ITGJIBHLIG qyucjia TOYKaMHM Ha KOOpI[HH&THOfI

IPSIMOU

1.2

[IpumeHsTe TNOHSATHE  apU(METHYECKOIO  KBAJpPaTHOI'O  KOPHS,
HaxXOAWUThb KBaJpaTHbIE KOPHHU, MCHOJb3Yysl MpHU HEOOXOOUMOCTU
KaJIbKYJIATOP, BBITOJHATH IPE0OPa30BaHMSI BHIPAXKEHUH, COEpIKaLIIX

KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBONCTBA KOPHEH

1.3

Hcnonnp3oBark 3amucyd OOJBIIMX K MajblX YHCEI C IIOMOIIBIO

JNECATUYHBIX Ipo0eii u crenener yucna 10

Anrebpandeckue BolpakeHUs

2.1

[IpuMeHATP MOHSATHE CTENEHW C LEIbIM I10Ka3aTeleM, BBINOJIHATH
npeoOpa3oBaHUs BBIPAKCHHUH, COJAEP)KAIIUX CTETEHH C  IIeJIBIM

IIoKas3aTejIeEM

2.2

BBIMOMHATE ~ TOXKAECTBEHHBIE  MpPeoOpa3oBaHUS  PAMOHAIBHBIX

BI)Ipa}KeHI/Iﬁ Ha OCHOBC IIpaBHJI )IGP’ICTBHP'I Haa MHOI'OWJICHaAMu H




anredpandecKuMH JpoosiMU

23

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXUTEIN

2.4

[IpumensTh peodpa3oBaHMs BBIPAXKEHUHM Ui pEIIEeHUs pPa3IdYHbIX

3a1a4 U3 MaTCMAaTHKH, CMCKHBIX ITPEAMETOB, U3 peaanoﬁ IIPAKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemare sMHeEVHBIE, KBaJpaTHbIE YPaBHEHUS W  palMOHAJIbHBIE
YpaBHEHHUsI, CBOASIIMECS K HUM, CUCTEMbI JBYX YpPaBHEHUU C JBYMs

NMEpEMCHHBIMHA

3.2

[IpoBoauTh mpoOCTEHIME WCCICAOBAaHUS YPaBHEHUW U CHCTEM
ypaBHEHHIl, B TOM 4HClI€ C TpUMEHEHHEM TIpaduyecKkux
npeAcTaBieHul (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHUE WJIM CHCTEMa

yYpaBHEHUI pELIeHUs], €CIU UMEET, TO CKOJIBKO, U ITpoYee)

33

[lepexonuTs OT cjoBecHOW  (OPMYIHPOBKM  3aJadyu K  eé
anreOpanvyeckoil MOJENU C MOMOIIBI0 COCTaBJICHUS YpPAaBHEHUS WU
CHUCTEMBbl  ypaBHEHUH, WHTEPIPETHPOBATH B COOTBETCTBHH C

KOHTEKCTOM 3aJ1a4¥ MOJIyYE€HHbIN pe3yJIbTaT

34

[IpumeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMUS, OLICHKU,
pelaTh JUHEWHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHUCTEMBI,
naBaTh  TrpaHUuecKyr  HJUTIOCTPAIMIO  MHOXKECTBA  PEIICHUM

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIAN

4.1

[Mornmate W WCHONB30BaTh (DYHKIIMOHATBHBIC TOHSTHS U S3BIK
(TepMUHBI, CHUMBOJHMYECKHE OOO3HAYEHHs), OIpEAEIsITh 3HAUYCHUE
(GYHKIMM 10 3HAYEHHWIO apryMeHTa, ONpelessTh CBOWCTBAa (pyHKUUU

o e€ rpaduxy

4.2

CtpouTts rpauku 3MeMeHTapHbIX QyHKINN BUIA:

y=k/x

kix

, ¥y =x2,y = x3, y = [X|, oluChIBaTh CBOWCTBA YMUCIOBON (DYyHKIMH 1O €€
rpaduky




9 KVIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3Y1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

Yucia v BEIYUCIEHUS

1.1

CpaBHUBaTh M YNOPSIOYMBATh PALMOHAIBHBIE U HPpPALMOHAJIbHBIE

quciia

1.2

BeIimoassaTs apI/I(l)MeTI/I‘IeCKI/Ie JEUCTBHUS C panoOHAaJIbHBIMHA YHCJIAMU,
CoucTasd yCTHBIC W IIHCBbMCHHBIC HpI/IéMBI, BBIITOJIHATH BBIYHMCICHHSA C

UpparoOHaAJIbHBIMU YU CIIaMU

1.3

HaxonuTh 3HaueHMs CTENEHEH C IeIbIMH MOKa3aTelIsIMH M KOpHeﬁ,

BBIYUCIATh 3HAYCHUS YN CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ'IHTB e CTBUTEIbLHBIC YK cCiia, BBIIOJHATb IPUKUIKY PE3yJIbTaTa

BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUI

YpaBHEHUS U HEPABEHCTBA

2.1

Pemare  sMHEHHBIE W KBaJpaTHbIE yPAaBHEHHMS, YpaBHEHUS,

CBOJISILITMECS K HIM, TIPOCTEHIIE APOOHO-palliOHAILHBIE YPABHEHHUS

22

Pemars cucreMbl 1ByX JUHEWHBIX YPABHEHHUH C JBYMsI IEPEMEHHBIMU
Y CUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJISIETCA

JIMHENHBIM

23

Pemarp TekcToBBIE 3aauM anreOpanvdeckuM CIocoOOM € MOMOILBIO
COCTABJIEHHMsS] YPaBHEHMsI WJIM CHCTEMBbl JABYX YpaBHEHMH C JByMs

MNEpEMCHHBIMHA

24

[IpoBonuTe mnpocTeliline uccaeAOoBaHUS YpPaBHEHUH M CUCTEM
ypaBHEHHIl, B TOM 4HClI€ C TpUMEHEHHUEM TpaduyecKkux
MpeCTaBICHUI (HampuMep, YCTaHABIMBATh, UMEET JIU YPaBHEHUE UJIU

CHCTeMa ypaBHEHUH PELIeHHUs], €CIIH UMEET, TO CKOJILKO)

2.5

Pemlatp  JIMHElHbIE  HEpPaBEHCTBA, KBaJpaTHbIE  HEPAaBEHCTBA,
n300pakaTh pelieHne HEPaBEHCTB HA YHCIOBOW MPSIMOM, 3aMUChIBAThH

pe€miCcHrue ¢ IOMOIIbLIO CHMBOJIOB

2.6

Pemarr cucTemMBl JHMHEHHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAKOMIE KBAaApPaTHOC HEPABCHCTBO, I/1306pa)KaTb peuiceHue




CUCTCMbI HCPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aIlIMCbIBATh PCHICHUC C

IIOMOIIIBO CMMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUU PA3JIMYHBIX 3a]1a4

DOyHKIHT

3.1

PacriosnaBarts byHKIUHA M3Y4YEHHBIX BHOB. IToxa3eIBaTh
CXEMaTHYECKH PACIIOIOKEHUE Ha KOOPAUHATHOM TIOCKOCTH T'PaHUKOB
byukuwmii Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHIMOCTH OT

3Ha4YeHUH K03 (PUITMEHTOB, ONMMCHIBATH CBOWCTBA (DYHKITHIA

32

Iloka3piBaTh CXEMaTUYECKU pACHOIOKEHHE Ha  KOOPAMHATHOU
IUIOCKOCTU rpagukoB ¢(yHKuui Bura y = VX, y = [X| U omnuceiBaTh

cBocTBa (DyHKIIHI

33

Crpoute u u300pakaTh CXEMAaTHYECKU TpapUKU KBaJAPaTHUHBIX
(GyHKIMI, onuChIBaTh CBOWCTBA KBaApaTMUYHBIX (QYHKUUH IO HUX

rpadukam

34

Pacno3HaBaTh KBaJpaTHYHYIO QYHKIHIO MO (opMyse, MpPUBOAHTH
OpUMepbl KBaApPaTHUHBIX (DYHKUUNH W3 peanbHOW KU3HU, (HU3UKH,

reoMeTpun

ApudmeTrueckas 1 TeoMeTpudecKasi Iporpeccuu

4.1

Pacno3HaBaTh apu(MeETHUECKYIO U T€OMETPUUYECKYIO IPOrPECCUH MTPU

Pa3HbIX criocobax 3aJaHusA

4.2

BrBInonHATE BBIYUCICHHUS C HMCHOJIb30BaHUEM (QOpMyNT n-rO ujeHa
apudmMernueckol U T€OMETPUYECKONW MPOrpeccuii, CyMMBI MEPBBIX N

YJICHOB

43

I/1306pa>1<aTL YJICHBI II0CJICA0BATCIbHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

IIIIOCKOCTH

4.4

Pewars 3amauu, cBA3aHHBIE C YMCIOBBIMHU IOCIIENOBATEIbHOCTSAMU, B
TOM 4YHUCIE€ 33Jaud U3 pEaJIbHOM JKHU3HU (C HCHOJIB30BAaHUEM

KaJIbKYJISATOPA, TU(POBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna v BeIUMCIEHUS
JpoOu OOBIKHOBEHHBIE U JECSITUYHBIC, MEPEXoa OT OAHON (OPMBI 3alHCH
1.1 apobeit k apyroi. IloHsTHE palMOHaIbHOrO 4YHCHA, 3alUCh, CPAaBHEHUE,
YIOPSII0YMBAHUE PALIMOHAIBHBIX YU CEIl
- ApudpmeTrnueckue AeHCTBUS ¢ pallMOHAIBHBIMU YKciaaMu. Pemenue 3anaq u3
' peasbHOM NMPaKTUKK Ha YacTH, Ha ApodU
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpeAeeHue, Ipeodpa3oBaHue
' BBIPAKEHUI Ha OCHOBE OIPE/eJIEHH s, 3alIUCh OOJIBIINX YUCEI
4 [TpoueHTsl, 3amKCh NPOLEHTOB B BUIE APoOM U ApoOM B BHJE MPOLEHTOB.
' Tpu OCHOBHBIE 3aJa4M HA IIPOLIEHTHI, PELLICHHUE 3a/1ay U3 PeaJbHON IPaKTUKU
15 [IpumeHeHue TPU3HAKOB JETUMOCTH, Ppa3JOKEHHWE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YHCEN
L6 PeanbHble  3aBUCHMMOCTHM, B TOM 4ucie Tpsmas ©  oOpaTHas
. PO OPLIOHATIBHOCTH
2 Anrebpandeckre BbIpasKeHUS
-1 IlepemenHBIE, YMCI0BOE 3HAYECHHUE BBIPAXKECHUS C IIEPEMEHHOM. JomycTuMble
. 3Ha4Y€HMs IEPEMEHHBIX
55 [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BUAE (OPMYJIBIL.
. Boeruucnenus nmo popmynam
53 [IpeoOpazoBanue  OYKBEHHBIX  BBIPaXXEHHI, TOXJIECTBEHHO  paBHBIE
. BBIPAXKECHUSI
2.4 CBoliCTBA CTENEHU C HATyPAJIBHBIM I10KA3aTeJIEM
5 s Opnnounens! U MHorowieHbsl. Crenenb MHorouseHa. CiioxkeHue, BbIUUTaHUE,
' YMHO>KEHHE MHOT O4JIECHOB
Y @opMyIIbl COKpPAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbI U KBaApaT pa3HOCTH.
' dopmyna pa3HOCTH KBaapaToB. Pa3iioxkeHne MHOMOWIEHOB HA MHOXKUTENN
3 YpaBHeHus




VYpaBHeHHE, KOpEHb YypaBHEHUs, MpaBWia MpeoOpa3OBaHUS ypaBHEHUS,

> PaBHOCHJIBHOCTh YPaBHEHUI
32 JluHeliHOEe ypaBHEHHE C OJHOM TMEPEMEHHOW, YHUCIIO KOPHEW JUHEHHOTrO
' YPaBHEHHS, PEIICHU € JTMHEUHBIX YPAaBHEHUN
33 CocraBiieHne ypaBHEHHH 110 yCIOBMIO 3aJauM. PelieHne TeKCTOBBIX 3a1ad ¢
' IIOMOUIBIO YPAaBHEHUN
34 JluneliHOe ypaBHEHHE € ABYMsI IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHHMH C JIByMs IepeMeHHbIMHU. PerieHue
35 CHCTEM YpaBHEHHUH cIOCOOOM MOACTaHOBKHU. [IprMepbl pelieHus] TeKCTOBBIX
3a]1a4 ¢ IIOMOIIBIO CUCTEM ypaBHEHUN
4 Koopaunate! u rpaduku. OyHkimum
4.1 Koopaunarta Touku Ha mpsiMoit
40 UuciioBble MpOMEXYTKH. PaccTosiHre MKy NIBYMs TOYKaMU KOOPAUHATHOMN
. IPSAMOI
43 [IpsimoyronbHas cucremMa KoopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
' TOYKU Ha KOOPJIMHATHOW IMJIOCKOCTH
4 [Tpumepsr TpadukoB, 3agaHHBIX (opMyramu. UTeHue rpaduKoB pealbHBIX
' 3aBUCUMOCTEN
4.5 [Monstue ¢pynkmuu. ['padpuk pynkuun. CBoicTBa PYHKITHIA
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk pynkuun y = [x|
47 I'papuueckoe pemieHHe JHUHEWHBIX YpaBHEHUH W CHCTeM JIMHEHHBIX
. YpaBHEHHI
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHNUS
1 Uucna v BEIYMCIEHUSA
1 KBanpatubiii xopeHb u3 uucia. I[lonstue 00 wuppalloOHAaILHOM YHCIIE.
' Jecstruynble NpUOIMKEHUS UPPAlMOHATIbHBIX YUCEI
CpoiicTBa apuMeTHYECKUX KBaJpaTHbIX KOPHEHM M HUX HPHUMEHEHHE K
1.2 Mpeo0pa30BaHUIO YHUCIOBBIX BRIPAKCHUM U BBIYUCICHUAM. [|eliCTBUTEIbHBIC
qucia
1.3 Crenenb ¢ 1ebIM MOKa3aTeneM U €€ cBoiicTBa. CTaHAapTHASI 3aIMCh YUCIIA




2 Anrebpanyeckue BolpakeHUs
2.1 KBanpaTublit TpExusieH, pa3iokeHne KBaApaTHOTrO TPEXUJICHA Ha MHOXKHUTEN
2.2 AnrebOpanyeckas 1po0b. OCHOBHOE CBOMCTBO aredpandeckon Jpoou
2.3 Crnoxenue, BHIMUTAaHUE, YMHOKEHUE, JICTICHUE aNreOpandecKux qpooei
2.4 ParnmonanpHbIe BBIpaXKEHHS U UX TPE0Opa30BaHHE
3 VYpaBHeHUs U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaIpaTHOTO ypaBHEHHS.
' Teopema Buera
3.2 Perienue ypaBHeHUH, CBOASIINXCS K JIMHEHHBIM U KBaIPaTHBIM
33 [Tpocreiimme 1poOHO-palliOHAIbHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTalns ypaBHEHUN ¢ ABYMs MEPEMEHHBIMU U CUCTEM
34 JUHENHBIX YPaBHEHUN C OBYMs IepeMeHHbIMU. [IpuMepsl pelieHns cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 alre0pandecKuM criocooom
3.6 UucioBbie HEPAaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHble HEPABEHCTBA C OJHOW MTEPEMEHH OM
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOM
4 OyHKINHT
i1 [Tonstue ¢ynknuu. OO6nacTe ONpeaeneHuss W MHOXKECTBO 3HadYeHUH
. ¢ynkuu. CiocoOb! 3a1aHust PyHKITUN
4.2 I'padpuk ¢pynkuuu. Urenue cBoCTB pyHKIMHU 110 €€ rpaduKy
4.3 [Tpumepsl rpadukoB GyHKINN, OTPasKAIOIIUX PEATBHBIE MPOLIECCHI
14 OyHKIMK, OMHCHIBAOIIME TMPSAMYI0O U OOpaTHYIO MPOMNOPIHMOHAIBHBIE
' 3aBHUCUMOCTHU, UX rpauku
4.5 OyHKUMH Y =x?, ¥ = X7
4.6 Oyukuu y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHH U CHCTEM YpaBHEHUN

9 KJIACC




Kon

HpOBepﬂeMbl H dJIeMeHT coacprkanus

1 Uucna 1 BBIYUCIICHUS
. PannonanbHbple umcia, MpPpalMOHAJIBHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTEIBHBIX YHCEIN, AEHCTBUTENbHBIE YHCIAa KaK 0ECKOHEUHbIE
- JecsTuYHbIe poOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKI1Y MHOXECTBOM
' NEMCTBUTENBHBIX YHCET U KOOPAUHATHON NpsiMol. CpaBHEHHE AEHCTBUTENbHBIX
quceln
1.3 ApudmeTnueckue AeCcTBUA C 1€ CTBUTEIbHBIMU UM CIAMH
W3mepenus, npubnmkeHusi, oLeHKH. Pasmepbl 00bEKTOB OKpY’KaIOLIEro Mupa,
4 JUINTEIBHOCTh IPOLIECCOB B OKpyxaroleM mupe. [IpubmixéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpubmkeHus. Oxkpyriaenue yucell. IIpukuaka u oneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON NIEPEMEHHOU
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHHH, CBOIAIIUXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHeHnue. Penienue ypaBHeHUM, CBOASAIIUXCS K KBAJIPATHBIM
24 bukBanpatHoe ypaBHeHue. IlpuMmepsl pelieHHs YpaBHEHHW TpeTbed U
' YeTBEPTOU CTEIEHEN Pa3JIOKEHUEM Ha MHOKHUTEIH
2.5 Pemenve apoOHO-palimoHaIbHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHEHUE ¢ 1BYMsl IEPEMEHHBIMU U €0 rpaduk
2.8 Pemenue cucteM IByX JMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
"0 Pemenue cucrem IByX ypaBHEHMMH, OJHO M3 KOTOPBIX JMHEHHOE, a Apyroe —
' BTOPOU CTENEHU
2.10 I'padmueckas nuHTEpHpETALIUS CUCTEMbI YPABHEHUH C IBYMSI [1EPEMEHHBIMU
2.11 Pemenune TekCcTOBBIX 3a/1a4 anre0pandecKuM CrocoOoM
2.12 UucaoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Peuienune muHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
2.14 Pemenune cucrem TMHENHBIX HEPABEHCTB C OJHON IIE€PEMEHH O
2.15 KBanpaTtHbie HepaBeHCTBA
516 I'paduueckass MHTEpHpeTanuss HEPaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS

MNEPEMCHHBIMU




DOyHKIHT

KBanparnunas ¢ynkuus, €€ rpaduk u coricTBa. I[lapabona, KoOpaWHATHI

> BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHH 11apadoIIbl

3.2 I'paduku bynkuumit y=kx, y=kx+b u ux cBoicTBa

33 I'paduxu byuxuit y=k/x, y = x° 1 ux cpoiictsa

34 I'paduku dyHKIHM , ¥ UX CBOICTBA
4 UYuncnoBble NOCIE10BATENBHOCTH

i1 Omnpenenenne u cnocoObl 3a/laHUs YHCIOBBIX MOCIEA0BaTeNbHOCTEH. 3a1anue
' II0CJIEI0BATENIbHOCTH PEKYPPEHTHOM opMyioit u GopMyIoil n-ro 4ieHa

4o ApudmeTtnueckass mporpeccus. DopMynbl n-TO ujleHa apUPMETHUYECKOH
' IPOrPECCUH, CYMMBI IIEPBBIX /1 YIEHOB

43 l'eomerpuueckass mnporpeccus. @PopMynbl n-ro  4JIeHa TI€OMETPUYECKOU
' IPOrPECCUU, CYMMBI NIEPBBIX /1 YJIEHOB

44 N300paxenue 4YieHOB apu(PMETHYECKOM U TI'€OMETPUUYECKOHl mporpeccui
' TOYKaMU Ha KOOPJMHATHOM MIOCKOCTU. JINHEWHBIN U 3KCIIOHEHIIMATBHBIA POCT

4.5 Cno)xHbIE TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEFOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOM NPOrPaMMbl OCHOBHOI'O
o01mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHSAMH: MHOXECTBO, IIOAMHOXKECTBO,
Ollepallud HaJ MHOXECTBAMHU; YMEHHE OIEPUPOBATH IOHATHUIMMU:
rpad, cBA3HBIN Tpad, AepeBO, LUKJ, NPUMEHSATh UX HPH PELICHUU
3ajlay; yMEHHE UCMOJIb30BaTh I'pauecKoe NpeicTaBIeHne MHOXKECTB
JUIsl OIIMCAaHMs PEabHBIX IPOLIECCOB U SABIIEHUM, IIPU PELICHUU 3a1a4

U3 APYTUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUAMH: ONPENEICHUE, aKCuoMa, Teopema,
JI0Ka3aTe/IbCTBO; YMEHUE pPAcCllO3HABAaTb WMCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, NPUBOAMUTH IIPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHUA U OTPULIAHUA BBICKa3bIBaHUI

YMeHHne onepupoBaTh IMOHATUSAMM: HATypaJbHOE YHUCIO, MPOCTOE H
COCTaBHOC 4YHCIIO, AOCIMMOCTH HaTypaanHx YuCCll, IIPHU3HAKH
JEMMOCTH, 1IeJI0€ YKCII0, MOIYJbh YHCJA, OOBIKHOBEHHas ApPoOb U
JCCATUYHAs 21p06b, CTaHHapTHBIﬁ BHUA 4YHUCJIa, pallMOHAJIBHOC YHCJIO,
UppaloHaJbHOE YHCIO0, apuPMEeTHYECKUi KBaJApaTHBIM KOpPEHB;
YMGHI/IC BBIIIOJIHATH HCﬁCTBHﬂ C qucjaaMu, CpaBHI/IBaTB n
YHOpHI[O‘-II/IBaTL qucia, HpeI[CTaBJIHTL yucijia Ha KOOpI[HH&THOfI
IPSIMOM, OKPYIJATh YMCIIA; yYMEHUE JelaTh NPUKUAKY M OLEHKY

pe3yibTaTa BBIUM CIICHU I

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C ILIEJIBIM IOKA3aTeleM,
apudmMernueckuil KBaJpaTHBIII KOpEHb, MHOI'OWIEH, ajredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpHEM HATypajbHOI CTerneHu
OoJsibllle €IMHUIIBI; YMEHHE BBINOJHATH pacuéTel Mo (opmynam,
npeoOpa3oBaHusl LENbIX, JPOOHO-PAllMOHANBHBIX BBIPAXKEHUH U
BBIpQXKEHUN C KOPHSMH, pa3jioKeHHE MHOTOWIEHAa Ha MHOXXUTEIH, B
TOM 4YHCIIE C HCIOJb30BaHMEM (POpMyYJI pPa3HOCTU KBAJIpaToB U

KBaJipaTa CYMMbI U Pa3HOCTHU

YMeHue OIICPUPOBATD IMOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OIHOM TNIEPEMEHHOW, YHMCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOW; YMEHUE pellaTh JUHEWHBIE W KBaJpaTHbIC YpPaBHEHUS,
JIpOOHO-pallMOHAbHBIC YPaBHEHUS C OJHOW IMEPEMEHHOH, CHCTEMBI
JIByX JIMHEHHBIX YpPaBHEHUU, JIMHEWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE © JPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOW, B TOM YMCJIE NIPYU PELICHUHU 3a/1a4 U3 IPYTrUX IPEAMETOB
W TPaKTUYECKUX 3aJlady; YMEHHUE HCIOJb30BaATh KOOPJIAUHATHYIO
NpSIMYI0 M KOOPJAWHATHYIO TUIOCKOCTh JJIsi M300pakeHWsl pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIMS, TpaduK GYHKIUHU, HYIH
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHUsS, HAWOONbIICE W HAUMEHbINEE 3HAYCHHUS
byHKINNY; YMEHHE OIlepUPOBATH TTOHSI THSIMH : npsiMast
MPOTOPIIMOHATIBHOCTE, JIMHEHHAsT (QYHKIUS, KBaJApaTUIHAs (YHKIIHS,
oOpaTHasi MPONOPLUUOHAIBLHOCTh, Tapaboia, rumepOoia; yMeHue
CTPOUTH T'paduKku PYHKIUH, UCIIOIB30BATh I'PAGUKH JIJIS OIPEaCICHUS
CBOMCTB TPOIIECCOB M 3aBHCUMOCTEH, /ISl PEUICHUS 33a]a4 U3 JPYTrux
y4eOHBIX TPEJAMETOB M pEaTbHOM JKHU3HH, YMEHHE BBIpaXkaTh

dbopMynamMu 3aBUCIMOCTH MEX/Ty BETMUUMHAMHI

Ymenue OIlEpUpOBATH MOHATUAMU: I10CJIEI0BATEIbHOCTD,
apudmMernyeckas W TeOMETpUYECKas  MPOTPECCHH;  yMEHHUE
UCIOJIb30BaTh CBOMCTBA MOCIENO0BATEILHOCTEH, (POPMYJIBI CYMMBI H
o0Iero 4jeHa MpU pelleHUM 3ajad, B TOM 4YMCIe 3a1ad M3 JPYyTrux

y4eOHBIX MPEMETOB U peabHOMN KU3HU

YMeHue pemarh 3aJauyd pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLICHTHI,
JOJIM ¥ 4YacTH, JBMJKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTH
MOKYTIOK U YCIYT, HAJIOTH, 3a7a4¥ U3 00JACTH YIPaBIECHUS JTUYHBIMU U
ceMeiHbIMU  (MHAHCAMH); yMEHHE  COCTaBJISITh  BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl MO YCJIOBHIO 3aJayH,
HCCIICIOBATh TOJIYYCHHOE PEIICHHUE M OICHHWBAaTh IPaBIONO00HOCTh

IIOJIYYEHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh MOHATHIMH: (UTypa, TOUKA, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroJji, MHOTOYT' OJIbHUK, TPEYTOJIbHUK, paBHOOCIPEHHBIH
U PABHOCTOPOHHUN TPEYrOJIbHUKHU, MPSAMOYIOJIbHBIA TpPEYTrOJIbHUK,

MeZMaHa, OUCCEKTpuca M BbICOTa TPEYrOJbHHUKA, YETHIPEXYT OJIbHUK,




napajuieorpaMM, pomO, MpsMOYrOJIbHUK, KBaJpaT, Tpameuus;
OKPY)KHOCTb, KPYT, KacaTellbHasi; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢urypamu; yMeHHe pemaTh 3ajadd, B TOM 4YMCIE U3 MOBCEIHEBHOMN
KHU3HH, Ha HaxXOXJEHHE T'€OMETPUYECKHX BEJIMYMH C NPUMEHEHUEM

W3YYEHHBIX CBOWCTB (pUTYp U PaKTOB

10

YMeHue ornepupoBaTh MNOHATHUSIMHM: PAaBEHCTBO (UIYp, paBEHCTBO
TPEYTOJbHUKOB; MapaJlJIeIbHOCTh U IEPHEHIUKYJISPHOCTh MPSIMBIX,
yroJl MEeXIy HpSIMbIMH, NEPHEHAMKYJSAP, HAKIOHHAs, MPOEKLHNs,
nonobue ¢uryp, Mo 00HbIE TPEYTONBHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM W TNPSIMOM; YMEHHE DPaclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U NEpHeHAUKYISIPHOCTh NPSAMBIX B

OKpY’KaloIleM MUpe

11

YMeHue omnepupoBaTb MOHSATUSAMHU: JUJIMHA, pPACCTOSIHUE, Yroj
(BemuuMHA yria, CHHYC W KOCHHYC YIJa TPEyrojbHHKA), IUIOIMIAJb;
YMEHHUE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TPUMEHATh (OPMYINIBI TMepUMeTpa U IUIOIMAIN
MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOLIaJud Kpyra, oobema
IPSIMOYTOJILHOTO IapajulesienuIle[ia; yMEHUE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPUUYECKUE COOTHOMICHUS  JUIS

BBIYMCIIEHUA JJIMH, PACCTOSHUM, IUIOIAAEH

12

Ymenue wu3o0paxkaTte IIOCKME (GUIYppl M HMX KOMOMHAIMH,
IPOCTPAaHCTBEHHBbIE (QUIYypbl OT pYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAHUIO

13

VYmMmenue OIICpUPOBATH IIOHATHUAMMU: mpAMOYTOJIbHasA cucreMa
KOOPAHHAT, KOOpAWHATLI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJIO, CKAJLAPHOC ITPONU3BCACHUEC BCKTOPOB,
YMCHHEC HCIIOJIb30BATb BCKTOPbLI MU KOOPAWMHATBHI AJISA IPECACTABICHUA
JaHHBIX W PpEeHICHUA 3adad, B TOM YHUCIC H3 APYTrUux y‘~I€6HI>IX

MPEAMETOB U PEATbHON KU3HU

14

YMeHue omnepupoBarh TMOHSATHSIMHU: CTOJOMKOBBIE U  KpPYTr'OBBIE
auarpamMmbl, TaOnMIbI, cpelHee  apu@mMeThyeckoe, MeuaHa,
HauOonblllee W HaWMEHbIIEee 3HAYEHHs, pa3Max YHUCIOBOro Habopa;

YMCHUC HN3BJICKATh, HHTCPIIPCTUPOBATDH n Hp606p330BBIBaTB




uH(pOpMAIMIO, MPEICTaBICHHYI0 B TaliuIax M Ha Jguarpammax,
OTpaXKarolyl0 CBOMCTBA M XapaKTEPUCTUKHU PEAIBbHBIX IMPOLIECCOB U
SBJICHUH; yMEHUE pacllo3HaBaTh H3MEHYUBbHIE BEJIMYUHBI B

OKpY’KaloIIeM MUpe

15

YMeHue onepupoBaTh MOHATHUSMHU: CIyYaWHBIA OMNBIT (CIIy4ailHBINA
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXO.M)
CIIy4allHOTO ONBITA, CIIy4ailHOe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUNA B OIbBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTAapHBIMU COOBITUSIMH;, YMEHUE peuiaTh
3aJa4l METOJJOM OpraHM30BaHHOIO Mepedopa M C HCHOJIb30BAaHHEM
IpaBUja YMHOXKEHHS; YMEHUE OLIEHUBaThb BEPOSTHOCTH pEAJIbHBIX
COOBITUH U SIBICHUN, TOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHUPE H B JKH3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIbIO B MaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOASINMN H3YyYEHHBIH METOJ ISl pPEeLICHUS
3a/1a4i, MPUBOAUTH MPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOAE U KU3HHU, PACIIO3HABAThH MPOSBJICHUE 3aKOHOB MATEMAaTUKH B
UCKYyCCTBE, OIMCBIBATH OTACIBHBIC BBIAAIOIIUECS  PE3YJIbTaThl,
MIOJIy4CHHbIE B XOJ€ DPA3BUTHUs MAaTEMAaTHKU KaK HAyKH, NPUBOIUTH
IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTE€YECTBEHHOMU

Y BCEMUPHOM UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA

1.1 Hatypanbsable u nensie yncina. [[pu3sHaku 1eIMMOCTH LENIbIX YUCEN

- OOBIKHOBEHHBIE WM JCCATHYHBIE  ApoOW,  MPOIEHTH,  OECKOHEYHBIE
. MIEPUOTUIECKUE TPOOH

13 PanuonanbHble uucna. ApupMeTHUECKHE ONEpallMd €  PpaluOHaJbHBIMU
' qHUCIaMU

14 JelictBuTenbHble 4Mciaa. ApupMeTHYECKHE ONepaluu ¢ AeHCTBUTEIbHBIMU
' qHUCIaMU

s [TpubnxkE€HHBIE BBIUMCICHMS, MpaBUJa OKPYIJIEHUS, NPHKUAKA M OLEeHKa
' pe3yJibTaTa BHIYMCIEHUI
2 Auredpandeckue BhIpaxeHus

2.1 bykBeHHbIe BbIpaskeHUS (BBIPAKEHUS C IIEPEMEHHBIMHU)

55 Crenenp c 1mensiM MnokaszateneM. CTeneHb € pallMOHAIBHBIM TIOKa3aTelleM.
' CBolicTBa cTENEHN

23 MHorouJsieHb!

24 AnreGpanueckast poOb

) s ApudmeTnueckuii  KOpeHb  HATypaJbHOM  CTEIEHH. HelictBus c
. apu(MeTH4eCcKUMH KOPHSIMU HATYpaJIbHON CTENEHU
3 VYpaBHEHUS U HEPABEHCTBA

31 Ilenbie u ApoOHO-panMOHaNbHbIE YypaBHEHHUsS. CHCTEMBI M COBOKYIHOCTH
. YPaBHEHMI

35 Ilenbie m apoOHO-panMoHaIbHbIE HepaBeHCTBa. CHCTEMBl U COBOKYIHOCTH
' HEpaBEHCTB

33 Pemenune TekcToBbIX 3a1a4
4 Yucnoble MOCIE10BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOEI 3a1aHUs TOCIEA0BATEILHOCTEH

4.2 ApudmeTtnueckass Hu reoMerpuueckas mporpeccur. @Dopmyna  CIOXKHBIX




IMpOLCHTOB

5 OyHKIMHU
Oynkius, crnocodsl 3amanus  Qyakouu.  [paduk  pyaxkumm.  OO6nacTh
OIpeNieleHNs] U MHOXKeCTBO 3HaueHUd Qynkuuu. Hymu gynknuu. [Ipomexytku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIIMH. MaKCHMyMBbl U
MUHUMYMBI (yHKuMu. HauOonbliee W HauMeHblee 3HadeHHEe (YHKIUU Ha
MIPOMEKYTKE
6 KoopauHats! Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBBI KOOPAMHATHI Ha INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl U UX cBONCTBA
7.2 TpeyronbHuK
7.3 MHOroyronsHuKu
7.4 OKpy>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpUuECKUX BEIUYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenbHasi CTATUCTHKA
8.2 BepositTHOCTD
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MNPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» Anrebpa, 7 knacc/ Maxkaperues F0.H., Muniok H.I'., Hemkos K.M. u apyrue; nog

penakmueit TemsikoBckoro C.A., AkunonepHoe oomectBo «M3matensctBo «IIpocBemnieHne

» Anrebpa, 8 kiacc/ Mepansk AL, Ilononckuii B.b., Axup M.C.; nox penakuueit

[Tononbckoro B.E., O61iecTBO ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO M3maTenbCckuii eHTp

«BEHTAHA-T'PA®»; AxunonepHoe obmiectBo «M3natenscrBo «IIpocsenienue»

» Anrebpa, 9 knacc/ Mepansik AL, ononckuii B.b., SAxup M.C.; non penakuueit

[Tononbckoro B.E., O6miecTBO ¢ orpaHu4YeHHOM OTBETCTBEHHOCTHIO M31aTenbCKuil IeHTp

«BEHTAHA-T'PA®»; AkuronepHoe obmiectBo «M3narensctBo «lIpocBenenne»
METOANUYECKHUE MATEPUAJIBI JJI51 YUUTEJISA

eAsrebpa: 8 Kacc: IUAAKTUYECKHE MaTEpPHUAJIbl: TOCOOME IS yHalluXcst

obmreoOpa3oBarenbHbIX yupexaenuii / A.I'. Mepansk, B.b. [Tononckuii, E.M.

PabunoBuy, M.C. Sxkup. — M.: Benrtana-I'pacd, 2019.

e Anrebpa: 8 kmacc: meroanueckoe nmocodue / E.B. bynko, A.I'. Mep3nsk, B.b.

[Tonouckwuii, M.C. Skup. — M.: Berrana-I'pad, 2018.

eAunrebpa: 9 Kiacc: IUAAKTUYECKHE MAaTEpPUaJIbl: OCOOUE IS yJaluXcs

obmreo0pa3oBarenbHbIX yupexaenuii / A.I'. Mep3nsk, B.b. [lononckuii, E.M.

PabunoBuy, M.C. SIkup. — M.: Benrana-I'pacd, 2021.

eAnrebpa: 9 knacc: meronunueckoe nocodue / E.B. bynko, A.I'. Mep3nsk, B.b.

[Momonckwuit, M.C. Sxup. — M.: Benta—Ha-I'pad, 2018.

o4 cnam OI'D! MatemaTtuka. MonynbHbll Kype. Metonuka noaroroku. Kmrouu u

OTBETHI: yueb. mocobue s oo1eoopa3oBat. opranuzanuii/ 1.B. Slmenko,

C.A.llecrakoB. — M. : [IpocBemenue, 2017.

eOI'D: 3000 3amau ¢ orBeTamu o MaTtemaTuke. Bee 3amanus yactu 1/ W.B.Slmenko,

JI.O.Pocnoga, JI.B.Ky3uenona, C.b.CyBopoBa, A.C.Tpenanun, B.A.CMupHoB,

N.P.Bricoukuii; nox penakuuenn M.B. SAmenko. — M.: M3natenbcTBO «DK3aMeEH».

MIIHMO, 2017

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

eEtuHas KOMIeKIUs HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB

http://school-collection.edu.ru/catalog

e bu6moreka [{OK https://urok.apkpro.ru

eDenepanbHBIN IEHTP HHOOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB

http://fcior.edu.ru/catalog.page

e www.school.edu Poccuiickuii o0meo0pazoBaTenbHbIil opran'.

ewww.school-collection.edu.ru/ Enqunas komieKius 1iuppoBbIX 00pa3oBaTeIbHBIX

pecypcos
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